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Dr. Henry Foster is an accomplished clinician and researcher in 

the fields of obstetrics and gynecology. In his 38-year career, 

he has written on a variety of topics, with a p~rticular focus 

upon the diagnosis and management of high risk pregnancies. He 

is not just a doctor and scientist, however; Dr. Foster is also 

the sponsor of a successful, community-based teen pregnancy 

prevention program, and has written extensively about this 

program and about access to health care for the under-served. 

Dr . Foster is the author of four textbook chapters relating to 

high risk pregnancies, including two chapters on the particular 

issues surrounding sickle cell disease and pregnancy. He has 

published widely about pregnancies in patients with sickle cell 

anemia, and has studied diagnostic tools for use in management of 

the disease. In his writings on sickle cell anemia, Dr . Foster 

demonstrates his awareness of the agonizing family _planning 

decisions faced by sickle cell patients in light of the life­

threatening risks to them of childbirth, and discusses the 

importance of high quality, non-directive family planning 

counselling. One of the goals of his research is to maximize a 

patient's chances of bringing a pregnancy safely to term. 

Dr. Foster has also written on the physiology and management of 

complications of pregnancy, including toxemia (a non-specific 

syndrome which can result in convulsions, coma, or death), 

abdominal pregnancy, early cervical cancer, Meigs' syndrome (a 

rare type of ovarian tumor), thalassemia syndrome (a genetic 
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disorder affecting the rate of hemoglobin production) and 

endometrial stromal sarcoma (a cancer of the uterine lining). In 

particular, Dr. Foster has maintained a research focus upon the 

amniotic fluid and how analyzing its characteristics can be 

useful in the diagnosis and management of high risk pregnancies. 

In his community, Dr. Foster has devoted himself to helping those 

less fortunate and, in particular, to preventing teen pregnancy. 

Dr. Foster has written a great deal based upon his experience 

with Meharry Medical College's "I Have a Future Program," whose 

development he spearheaded. The program fosters the values of 

self-esteem, physical and mental well-being, completion of 

school, development of job skills, sexual responsibility, self 

control and ability to handle interpersonal conflict, the value 

of helping others, positive social values, and family values. 

Locating the program in community sites allows for interaction 

with the teens' families and a better opportunity to involve 

parents and siblings, an important aspect of the program. 

Dr. Foster has also written about the medical and social barriers 

to the health of urban infants, stressing the importance of 

quality p~e-natal care. His research has suggested that African­

Americans and whites will give birth to equally healthy children 

where the socioeconomic status of the two groups is the same for 

a sustained period of time. Both in his practice and in his 

writings, Dr. Foster has promoted greater access to health care 

and greater efforts to fight infant mortality . 
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While acknowledging that this country has been a world leader in 

its concern for medical ethics, Dr. Foster remains vigilant in 

safeguarding the ethical conduct of research. He is committed to 

protecting the vulnerable from being used inappropriately as 

research subjects, and his writings reflect his strong beliefs 

regarding informed consent. Throughout his career, Dr. Foster 

has emphasized the importance of providing information and 

counselling so. that patients can make informed decisions about 

their health care . 
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Abdominal Pregnancy 

Report of 12 Cases 

HENRY W. FOSTER. M.D .. and DONALD T. MOORE, M.D. 

A BOOMINOCYESIS, a dangerous complica­
.t-\.. tion of pregnancy. is rare and, hope­
fully, will become even more infrequent as 
obstetric care improves. At present, how­
ever. most of the patients seen on our ob­
stetric service are . from the lowest socio­
economic strata in this country and. on 
occasion. rival some of the most primitive 
of cultures. Consequently, the occurrence of 
this condition is relatively frequent here, 
as compared to most series reported, since 
these patients are often not seen in early 
pregnancy when the condition can be pre­
vented. 

To us, the term abdominal pregnancy 
means pregnancy within the peritoneal 
cavity; consequently, we have tried to ex­
clude patients with advanced tubal. ovarian. 
or int.raJigameotous pregnancy. Almost al­
ways, abdominal pregnancy follows early 
tubal abortion or rupture of a tubal preg­
nancy, with secondary implantation on the 
peritooe:il surfaces. Primary abdominocyesis. 
if it occurs at all, is extremely rare and 
virtually impossible to prove except when 
expcrin:icntally produced in the laboratory 
animal.' However, Tenebl:m, in a review 
.:,i the literature, reported 25 patients in 
whom no evidence of previous imphnt3tioa 
could be established. Rarely, abdominocyesis 

From tbe Obstetrical Service of the Jobn A. 
Andrew ~emorial Hospital, Tuske1ee Institute. 
Tuskesee Institute, Ala. 

Subm.itted for publication Dec. 8, 1966 . 

has followed early rupture of a cesarean 
section scar. 

OAT.A ON CASlS 

Incidence 

The ratio of abdominal pregnancies to 
· total deliveries varies widely; however, :i 

frequently quoted figure is 1: 15.ooo.s-u 
Eastman states that it occurs approx.imately 
once in every 15,000 pregnancies. Beacham 
et al.= reported an incidence of l per 3371.75 
total deliveries. 

In our series, there were 13,635 total 
deliveries durio.g the 15-year period Jan. 1, 
1951, through Dec. 31, 1965. During this 
time, there were 12 abdominal pregnancies. 
giving an over-all incidence of I per 1136. 
However, when the data are further ana­
lyzed, the ratio shows a trend toward de­
creasing frequency of this condition \ t' able 
1 ) . Although our series is too small to be 
statistically significant, the lowered frequency 
could represent improved antenatal facilities 
and care. 

Agt 

No designation of age for abdominal preg­
nancy appears in much of the literature . 
However, Henderson and Wilson noted th.it 
the age was above the average for pregnancy 
in general. The ages of the 12 patients in 
this series raagcd from 19 years to 38 years. 
The average age was 28.4 years and the 
median age was 29.5 years. The largest 

v.i. lO, Ne. 2 
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tA • .! I. r!ClnPHCt! cw A1100M,NAL PltroNANCY 
Ovot A IS-Yf.AR PtrlUO 

Alrdnnt. 

r,- Toto/ 
ll"Kfl. 

Ratio of 
~rlod dtti',. No. M 

✓O ocr IU'TfflC~ 

ICl~l- 19.5.5 4.22.5 .5 41.7 l:84.5 
IIJ.56-1960 4,068 4 33.3 I :1017 
1961- 196.5 .5.342 3 2.5.0 1:1780 
19.51-196.5 13,63.5 12 100.0 I :1136 

number of patients (5) were in the age 
group 30-34 years (Fig. 1 ). 

Gra,•itlity 

Among the 12 patients there was a total 
of 32 pregnancies. including the abdominal 
prcg,1ancy. The average gravidily was 2.2 
per patient. Three of the patients had had a 
previous tubal pregnancy, and 3 bad not 
been previously pregnant. 

Dia.(l11osis 

Of our 12 patients, 2 were in the first 
trimester, 7 in the second. and the remaining 
3 carried to term. Unfortunately, a definite 
diagnosis of abdominal pregnancy was made 
only twice prior to laparotomy: It was 
strongly suspected in another patien~ and 
advanced tubal pregnancy was diagnosed in 
2 others. Certainly, one of the reasons for 
the diagnosis being so often missed was a low 
index of suspicion due to the rarity of this 
condition. 

II• II ID• 14 lt•U :,0 .. 14 Sl•JI 
A•E aa••E 

Actunlly. the diagnetSis of abdominocycsi, 
is not difficult if only it is considered. Certain 
factors arc highly suggestive. Unusual ab­
dominal pain, distinctively palpahle fetal 
parts. history o f abnormal vaginal bltttling 
early in pregmincy. abnormal lie o( fetus. 
and painful fetal movements are all frequent 
findings. A high or displaced cervix~ is said 
to be a frequent finding although this was 
not documented in any of our patients. 

The clinical signs and symptoms most 
often present were amenorrhea and pain 
which occurred in aU 12 patients (Fig. -2) . 
Nine patients (75%) had abnormal vaginal 
spotting or bleeding early in pregnancy. 
There were no other consistent ::igns and 
symptoms. One patient experienced false 
labor. J p:issed a decidual plug. and another 
had refractory diarrht-a. None of our p:iticn:., 
experienced any significant intra-abdomin:tl 
blood loss prior 10 laparotcmy. 

When the clinical picture is suggcsti\'c. 
X-ray study is the next logical step in diag­
nosis. In abdominocycsis, the fetus most 

ff9. 1 . ,.,. """9• of ·I% polfenlt with obdo111J,.ol "•• 1. Cff11lcof ,y..,pto•• of potle11t, wtltl aW-i11ol 
Pfet-"'CY • ~"•MY 
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ABDOMINAL PREGNANCY 

often assumes a transverse or oblique lie. 
Other factors often noted radiologically are 
the absence of a uterine shadow around the 
fetus, maternal intestinal shadows inter­
mingled with fetal parts, and fetal parts 
overshadowing the maternal vertebrae on 
later.il views. The latter does occasionally 
occur with sacculation of the uterus, though 
this condition is even more iofrequem than 
abdominocycsis. Certain refined X-ray pro­
cedures such as aortography,J uterine pble­
bography, 12 hysterography, 1 and isotopic 
placentograpb~ are valuable aids in estab­
lishing a diagnosis. However, these proce­
dures are highly specialized and can 1:-• 
hazardous when injudiciously employed by 
unskilled personnel 

In our patien~ X-ray studies could be 
documented in only 3. A positive diagnosis 
of abdominal pregnancy was made in 1 pa­
tient In another, it was considered .. equivo­
cal," and in the third, the diagnosis was not 
made. 

Other diagnostic aids employed are an 
oxytocin test.• colpocentesis, and culdoscopy. 

Surgical Management 

Once a diagnosis of abdominocyesis is 
made, operation should be done with dis­
patch. However. there may be an occasional 
circumstance when a course of observation 
could be justified. The hazards of hemor­
rhage from removal of the placental site 
can be just as catastrophic at 28 weeks as 
at term.• The major risk. then. in allowing 
a patient to continue to term is the possibility 
of intraperitoncal hemorrhage. This did not 
occur in any of the patients in this series. 
Henderson and Wilson noted 4 such patients 
who were deh"berately allowed to proc=ci 
to near term. No intra-abdominal hemor­
rhage occurrcd between the time of diagnosis 
and the termination of pregnancy. Our gen­
eral policy is to intervene as soon as the 
diagnosis is established or strongly suspected. 

Management of the placenta at laparotomy 
is by far the greatest problem in treatmenL 

Y-4. 30. Ne. l .. .... ,,w 251 

Factors which influence the decision are 
the location and accessibility of the blood 
supply and the size, shape,. and vitality of 
the placenta. In most circumstances, it is . 
probably best to avoid any unnecessary ex­
ploration of the SUITounding organs. The 
infant is delivered, the cord tied with absorb- · 
able suture close to its insertion, and the 
abdomen closed without drainage. The only 
maternal death in our patients oa:urred in 
1951, as the result of an unsuccessful attempt 
to .tcmove a term placenta. The hemorrh .. 5~ 

which followed was cataclysmic. Neverthe­
less, postoperative morbidity is considerable 
and ma!e:nal death may be more likely 
when the placenta is left in place.:. • 

Hrcshcbysbyn et al. 10 recently used Meth­
otrcxate (formerly , called Amethopterin) • 
to treat a placenta left in place in a patient 
with abdominal pregnancy. This approach 
seems rational since this anti-folk-acid com­
pound is known to be effective in destroying 
trophoblastic tissue. 'In their patient, there 
was a sharp decrease in the cborionic gonaa­
otropin titer and decrease in size of the 
placental mass, as well as clinical improve­
ment of the patieat. 

As mentioned, there was 1 maternal death 
in our series. There were 8 placenw re­
moved and 4 left in situ. One of the latter 
4 patients developed peritonitis 8 weeks 
post operation, and another developed a 
placental cyst and intestinal obstruction re­
quiring subsequent operation and removal 
of the cyst. The other required no subsequent 
treatment and presented no significant prob­
lems o_f management 

Fate of the Fetus 

Three of the 12 patients in this series 
carried living fetuses to 39+ weeks. Two 
were completely normal anci survived. One 
possessed multiple congenital anomalies of 
the left arm and left side of the face, suc­
cumbing 6 hr. after delivery; the amniotic 

• Lederie Laboratories. Pearl River, N. Y. 
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sac was not intact, as it was in the 2 who 
survived. 

Five other infants were known to have 
been born alive but died shortly after bir!h . 
The records were incomplete for the re­
mai ndcr. The amniotic sac was reponcd in­
tact in 4 of the S patients. 

SUMMAIT AND CONCUJSIONS 

We have reviewed the ~nis of 12 pa­
tients with abdominal pregnancy accumu­
lated 0\·::- :t IS-year period (1951-1965). 
The 2 most recent ones were managed by 
the authors. Every attempt has been made to 
eliminate advanced tubal, ovarian, and intra­
ligamcntus pregnancies. 

The gravity of this condition is again 
emphasized. Prompt termination of preg­
nancy is the proper .course. but we recognize 
po!C.sible eii;ccptions to this general principle. 

MMt often. the placenta should be left in 
place becat'!C.C of the inability of the obstetri­
cian to lig:ite its blood supply. However. 
when this can beyond all doubt be safely 
at."Complishcd. the placenta should be re­
moved. Convalescence is stormy and mor­
bidity • higher when the placenta is not re­
moved. 

John A. Andrew Mmroria/ Hospital 
Tuslce,ee Institute, Ala. 36088 
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Toxemia of Pregnancy: A Continuing Challenge 
HENRY W. FoSTEJt, M.D. 

Chi1, Obst1triu and GJ11uolot7, 
John A . Andrew M1moriAJ Hospital, 

T111l:1gu lnsti11111, A/11D11111A 

IN recent years, toxemia. a.s a a.use of muema.l 
death has declined from second to third. How­

eo,er, toxemias of pregnancy still complicate seven 
to eight per o:nt of all pregnancies in this country 
and far more tlun this in the southern states. They 
ac.count for one-third of all the annual .maternal 
fatalities, but too often undcrempbasizcd is the 
fact that they a.use at least 30,000 yearly pcri­
nata.1 deaths. This alone m:ikcs the entity a con­
tinuing challenge. The challenge will persist until 
the etiology of this disease complex has been 
solved. 
· At our hospital, there has been no significant 

clec:line in the incidence of toxemia. This is due 
to three basic reasons: 1) ows is primarily a 
referral hospital; 2) the majority of our patients 
are socio«onomically depressed; and 3) a large 
number of primigravid.as are a.red for ( 42 per 
cent). During the previous year, there wete 1,811 
admissions on our service. Five hundred and sev­
enty of these patients had toxemia of pregnancy, 

• <::nostitu?Dg 31.4 per c.cnt of the admissions. 
Difficulties ue often encountered m defin.ing 

and classifying this disease. To us, toxemia is a 
prepncy syndrome ~ized by edema, hyper­
tension, proteinuria and a complex of symptoms 
which may terminate m convulsions, coma and 
death. 'Ihose of us who treat these patients 
know that the signs and symptoms are nonspe· 
cific and the prepregnancy state usually unknown. 
1lus rcn~ers iccurate dassi.6cation extremely di£. 
licult. ~f_ the many schemes of classification pro­
posed. we now employ the one set forth by the 
American Committee on Matem.al Welfare. 

PATHOPHYSIOLOGY 

.All the signs and symptoms of toxemia can be 
explained by abnormal sodium retention and gcn­
er:alized vasoconstrict.ion. .Abnonnal sodium reten­
tion results in excessive weight gain with subse­
quent edema formation. V asoconstrictioo causing 

a decreased blood Bow to any given area exp~ 
the other aboormalitics. When this vuoconstric­
tion is at the cerebra.I level, iscbemia is produced 
which if unaltered le:ids to convulsions . .lnacascd 
peripheral constriction accounts foe the elevat..-d 
arterial pressure. Vasoconstr.iction_ of tl:e :ulereot 
arterioles of the kidneys explains the decreased 
urinary output seen. Consequently vasocoostriction 
is by iu the most import:1.nt abnomwity. This 
factor is re.s.;onsible not only foe the daauge ·donc 
to the vital organs of the mother but also for the 
damage dooe to the fetus. · 

The etiology of this dise:ue is unknown. We 
do not know the precise relationship between ib­
noana.l sodium retention and generalized va.socoo­
striction. There is 1 .growing body of evicic:lce 
which implies that alternation of the rcnin-angio­
tmsin-aldostcrone system is involved.1 It is sag• 
gested that under the uuluence 0£ the 2drena1-
cortica.l hormones, sodium .and water rctc:ntion 
may actually accumulate withm the blood vessel 
walls reducing their caliber thereby lea.ding to 
edema and hypertmsion.2 

There is an iocrea.siog body of evidence v.hich 
suggests a relationship between toxemia and vita­
min B1 dcncicncy.• It is well established that pyri• 
doxine or vibmin B, is imporunt in brain. 
metabolism in the fomation of gamma :unioo 
butyric acid, a neurom.l inhibitor. Such a deficiency . 
may lower the threshold for convulsions. 

There are numerous organ morphologic changes 
that accompany toxemia and edampsia. The pb· 
ccnta has a tendency towards premature aging with 
syncytial degeneration and fibrin replacement, re­
duction of the intervillous spa.cc, ischcmia, ne• 
crosis and infarction. The brain shows edema, 
and there may be hcmordiage throughout the hr.tin 
substance, vuying from petcchiac to extensive 
subarachnoid hemorrh3ge. The he2rt and lungs 
may show smill pctechial hemorrhages. Sometimes 
there _is evidence" of myocuditis .ind usu.ally pul-
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moiwy edema. The hepatic lesion which was 
ooce thought to be pathognomonic shows hemor­
rhagic necrosis IOC1ted in the periphery of the 
hepatic lobule. Probably, the most dwactcristic 
are the rciw lesions. Electron microscopy reveals · 
that there is a reduction or occlusion of the glo­
merular capillary lumina as a result of extensive 
increase in the cytoplasm of their endothelial cells. 
There is no abnormality of the basement mem­
brane as was once thought with light microscopic 
studies. Most striking is the fact that postpartum. 
these changes show complete reversibility to a. nor­
mal state. Also seen in the kidney of the cd2mptic 
pa.ticnt in addition to the features mentioned is 
the deposition of fibrin in the renal glomcruli 
with rcsulta.nt cortical necrosis. Exhibited a.re cer­
tain features which implicate disseminated iota-

- nscu1ar coagulation or a Sbwa.rtzman-likc reac• 
tion.4 Other situatioos that have been swpected 
as possible auses of toxemia include environ­
u.e1.u..u, nutritional, and immunological factors. 

.MAN.\GUlfNT OF PllE·ECLAMPSIA AND 

ECLAMPSIA 

In the strictest sense, the management of prc­
eqampsia begins the moment the physician accepts 

· the responsibility of treating any expectant mother. 
Prevention is the bedrock of exemplary maoagc­
ment. The family history, past history and dietary 
habits should be well explored. Dcu.iled inquiry 
about diewy nabits creates in the patient an 
awucness of the importa.ncc of reduced caloric 
inti.kc. Currently in obstetric.al practice, the ill 
dfccts of excessive weight gain .may have been 
overly dra.autized but "''::.!-: 000d cff ect. Unlimited 
food intake enhances any tendency towuds pre• 
edampsia. Sodium intake is proportionally greater 
with inae:i.sed food intake; consequently, reduced 
caloric intake tends to secondarily decrease salt 
011 sodium intake. This combination of factors 
a=rta.in.Iy provides in part the basis through which 
antenatal a.re exerts its prophylactic inBucncc in 
pre-eclampsia. . 

According to the classifiatioa ~ forth by the 
.American Committee on Maternal Welfare, pre­
cdampsia is subcla.ssified as mild and severe and. 
of course, the tr~tmcnt for the two is ditterent 
Pre-eclampsia is sa.id to exist when any one or 
more of the following are present: 1) systolic 
blood pressure of 140 mm. oc more, or a. rise of 

30 mm. or more above the usual level; 2) diastolic 
blood pressure of 90 mm. or more or a rise of 
1, mm. or more above the usual level; 3) pro­
teiauria of a sign.incant degree (greater than 1 
plus) ; a.ad 4) pcnistent edema of the hands and 
face. 

The blood pressure re:idings mwt be obtained 
on a.t least two ocasions, six hours a.part with the 
patient a.t rest. Also, protcinuria mwt be observed 
in clean urine specimens on two or more succ.essive 
days. 

We do oot feel that every patient with pre­
echmpsia mwt be hospitalized.. This mwt, how­
ever, be individualized. What inBuences this de­
cision most will be !he :iumbcr and severity of 
.the criterion present. The age, parity and the 
patient's menta.1 grasp of the sitwtion. Prior to the 
development of tbi.uide diuretics, this position 
was much more difficult to def end. Now, however, 
we sometimes justifiably embark on a comsc of 
O)oservatism and manage these euly symptoms on 
an outpa.tient basis. There arc some who even go 
a step· f artber and employ the thiazides propby­
lactically in what they COQSider the pre-eclampsia• 
prone pa.o.cnt. 5 • • 

Before the thiuidcs were available, the aim of 
thca.py was d.irccted towards control of t.1-ie 3.1'· 

tcrial blood pressure, protcinuria and seizures. 
Presently, the• primary aim of our therapy is 
prompt control of sodium retcnti~o before vaso­
constrictioo has bad time to develop. The effec­
tiveness of the tbi.uides in a.ccomplishing this has 
frequently climioatcd the need for other treatment. 
Most fortunate, too, is the fact that drug rcsisance 
is seldom a problem. Any of the thiazide dcriva• 
tives can be employed. On a.n out-patient basis, we 
favor chlorthalidone (Hygroton) • because of its 
long a.ctioo. It an ·be effectively administered once 
daily in 50 mg. dose. Most other thiazidc diuretics 
mwt be prescribed twice daily, .somewhat decreas­
ing patient :iccepta.nce. We recognize no other su­
periority of chlortbalidonc and all of these drugs 
an ause hyperglycemia and hyperuricemia. 

We restrict sodium only in that we advise the 
patient not to salt her food after it is cooked. No 
other therapy for these non-hospitalized patients 
is employed. 

When the patient with mild pre-cdampsia re, 
quires hospitalizat.ioo, her therapy often differs 

• Gcia Pbnmccmica1a. Arul.cr,, N. Y • 
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little from the outpatient regimen. However, in 
addition to the thiazides, · the patient receives mild 
sedation in the form of phenobarbital, 60 mg. 
three times dmy. She also follows complete bed­
rest ex('CJ)t for bathroom privileges. Hydralazine 
(Aprcsoline)t · is worthwhile and is sometimes 
a.sed. We do not use Reserpine for any of our 
antcpartum patients bcausc of its relationship to 
atarol.amioe depletion and irreversible hypoten· 
sion occasiomlly encountered with the anesthesia 
of surgery. . 

Mandatory hospitalization is required in severe 
pre-eclampsia.. Severe prc•ccumpsia is said to exist 
when any one of the following is present: 1) 
blood pressure: systolic gtc:ltcr than 160 mm. 
Hg., diastolic greuct than llO mm. Hg. (on two 
occasions, at least six hou:s apart with the patient 
at rest); 2) proteinuria-live gms. or more per 
24 hours (3 plll! to 4 pius); 3) oliguria-less 
tha.n 400 ml pct 24 hours; 4) cerebral nr visu:il 
distarbanccs, and 5) pulmonary edema or cyanosis. 

Once a patient is hospitalized and therapy be­
gins, convulsions should rarely occur. Our objec­
tffe in managing patients with severe pre-eclampsia 
is ~ .6.rst control the symptoms and then terminate 
the pregmncy. We are convinced that. these fetuses 
do _not significantly increase in weight and their 
intrauterine environment is a greater hazard than 
a.a incubator in our nursery. 

On admission, the patient receives a single 15 
mg. dose of morphine sulfate. She is given mag­
nesium sulfate 20 ml (10 ml. in . each gluteus 
muscle) of a 50 per cent solutiOD. This 10 gm. dose 
is repeated every four-eight hours as !::ilood pressure 
response and patda rdlcxes indiatc. This dosage 
may be reduced to 10 ml. of a 20 per cent solu­
tioo. & a rule, we limit our total amount of 
magnesium sulfate to 120 gms. by the time of 
d~ery is effected. Magnesium sulfate is the back­
bone of• our therapy. The m3gnesium ion is well 
suited for the job. It acts as a mild sedative, a 
diatttic and is known to inhibit impulse trans­
mission at the myoneural junction, thereby raising 
the threshold for convulsions. 

The patient is placed at strict bedtcst. She is 
given a high protein 500 mg. sodium dicL Intake 
and output are strictly recorded. She is weighed 
dmy and a seizure tray is placed :i.t her bedside. 

t Ola& Plw-maceutiw Companr, Sam=t, N. J. 

We employ thiazide diuretics such as hydro• 
chlorothiazide, .50 mg. twice daily. Also hydrafa. 
uoe, 50 mg. two to four times a day is given. 

She should have daily uric: ;:::.:.::::~.:~... : _. 
protein and specific gravity and daily hematocrit~ 
are perfonned. We give 2,000 ml. dextrose 10 
per ceot in water with multivitamins added. Most 
patients improve during the next 24-28 hours. 
This is manifested by -!:nmi~ weieht reduction, 
improvemeo.t in hematoc.rit and modest reduction 
in blood pressure. Fortunately, most of these pa­
tients are in the 34th week of gestat.ion or more. 
Consequently, the decision to empty the usually 
irritable uterus is cot difficult. Iotravenous oxy:o­
cin, if not contnindicated, is imployed to induce 
labor. This is coupled wich amni~tomy. Cesarean 
section is done only for obstctricu indiotions. 
When the patient has not reached the 34th week 
of gestatio.~ the problem is compounded. How­
~·er. e\'en nerc we still prefer to empty the uterus 
and usually do. Occas!ooally, there are C3:Ceptions 
and we allow the pregnancy some addition,.I pro• 
gression. 

Eclampsia is a disease of neglect. There arc 
virtually no exceptions to this statement. Also, it 
is mostly a disease of the young prim.igravida. To 
both the laity and the physiciao there are few 
dioical pictures more terrifying than :ui ec:umptic 
seizure. Padded tongue blades are used to prevent 
self-injury to the oral passageways. Active con­
vulsions are controlled by the slow intnvcnous 
injection of amobarbital ( Amytal) • cot exceeding 
~00 mg. Morphine sulfate 15 mg. is administered 
intramuscularly. Every effort should be made not 
to _repeat these two drugs. Excessive sedation in· 
aeases perinat21 loss.• Following a convulsion an 
airway should be maintained, suctioned as indi­
cated and oxygen :i.dministered. 

Again. magnesium sulfate is by far the most 
important drug. A 10 gm. dose is given intra­
muscularly :is with severe pre-eclampsia. but a.~ 
often as every three hours depending upon patell:ir 
rdiexes. respiratory rate, urinary output and blood 
"ressure response.. Calcium glucon'ate must alw:i.ys 
be :it the patient's bedside in case of magnesium 
sulfate overdosage. 

An indwelling catheter 1s placed in the utinar;­
budder :ind urinary output frequently monitored. 

• Eli •Lillr and Companr, Indianapolil. IAcl. 
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T.uu 1.-JNODENCE OF Ea.AMPStA OVER A 
~ YE/Jl P.ERIOO 

Thi, TouJ C.Usof Iwioof tlfoof 
p,,;oJ D,Ji,,,,;,, u/4,,,,psu O"vrnrc, D,livuin 

196, 1169 18 1:6-4 1.H 
1966 ISO 10 l:U◄ o., .. 
1967 1'12 12 1:126 0.79 

1965} 
1967 

.(()26 "° · 1:100 1.0 

Fluid balance is maintained by closely mcasaring 
the 24-houc output and adding the insensible loss 
and thco replacing this amount with datrose 10 
per cent in water. 

We have not used diructics in the edamptic 
patient. Some even fccl that these drags are coo­
t:aindicated having occasionally precipitated the 
»called low salt syndrome and in othca acute 
pulmonary edema from fluid immobilization.7 

Specinc antihypertensive t&capy consists only of 
bydralazine, either intramwcularly or in intra­
venous drip aod the blood pressure is titrated. 
This form of tremnent is especially indicated if 
~rova.scuJar accident is thought to be likely. 
Digitalis prepantions are employed when indi­
cated. 

Sedation consists of up to 180 mg., with phcoo­
barbital intramuscululy every four houa. Tran­
quilizing drugs are not used. Induction of labor 
is started 18-36 hows after the last scizute. 
Ccsucan section is done only for obstetric indica­
tions. Iacspcctive of the unripeness of the cervix, 
an amniotomy is dooe and intravenous oxytoxia 
administl:red with the usual safeguards. In these 
patients, it is an exception indeed whco vaginal 
delivery an.not be safely acx:omplished. 

A three-year experience involving 40 edamptic 
patients at our hospital bcus out many of the 
factors pointed out in this presentation. Table 1 
shows the incidcoce of cclampsia and the time 
period involved. It is generally accepted that the 
incidence of edampsia in this country is about one 

· in every 1,000 to 1,~00 dclivcrie;;.a Our figures 
show an overall incidence of one in every 100 
deliveries. The re:i.sons for this are pointed out 
earlier. 

Other features to which we have :uluded show 
that 70 per cent of our paticots v.·crc primigravidas 
and 90 per cmt were gravida ill or less. In addi-

T.w.E 2.-0EAlHS IN TOXEMIA OP PREG."U.NCY 

. eu, A11111 Pn.J D,6'b r,.,;,, 
N11,,,l,1r D,1111, suuu c-s, Hospil# 

Tean AD.wia 909,6 19 (Surmed) Coma 
.g• 

'9+(85 17 Still· AtJwia ,·so' Buth <:oma 
Premature AD.um 98'52 29 (SumTed) C.oma 24•36' 

Peta!Deatb 102F0 39 iA Utao C.V.A. s•2Z' 

tioo ~ low gnvidity, these paticots are usually 
young. Sevcot;y per CClt of these patients were 20 
years old or less and 90 per cent were 2S ~ or 
,younger. ... 

Ju expected. most seizures occurred in the antc­
partum period. The number 'Of convulsions was 
usually determined by the time the patient .reached 
the hospital. ~nly two patients had a subsequent 
seizure once trc:itmcnt was instituted. 

In all but one insbncc, the route of delivery 
was vaginal. In the exception, the indication for 
abdom.iml delivery wu not cdampsiJ. but cephalo­
pclvic disproportion. : 

It is interesting to note that extreme bypcrtcn­
sioo, systolic or diastolic, is not a occcssuy rcqui• 
site for the younger patient to convulse; in fact, 
it appears the · cxcq,tion. In many of the older 
patients, pre-eclampsia was superimposed on a pre­
c:risting hypertcnsiOC1. 

The perinatal momlity was 32.S per cent with 
the greatest portion occurring as stillbirths• and 
three neonatal losses. One fetus was lost to follow 
up and, therefore, considered statistia.lly as non­
surviving. 

'I'Mrc were foo.r maternal deaths constituting 
10 per cent of the cases (Table 2). lu an be seen 
from the elapsed time in the hospital until death, 
at least two and possibly three of these patients 
were mon"bund wheo admitt:ed. In ooe patient, 18 
convulsions were documented and none had f ewcr 
than eight. 

SU)OUJI.Y 

Though declining, toxemia of pregnancy con­
tinues to contribute gre:itly to matemal · and fetal 
wastaee. es?CCially in certain groups and geo­
graphic areas. Moreover, this disease will continue 
to be a challenge until its etiology is found and its 



r~ 
-~ ,: 

-

't26 JOUINAL OP nlE NATIONAL MEDICAL. ASSOUATION 

dfeds eradicated. 
An cfcment:uy review •of the pathopbysiology 

iaTOlved has been presented. Some of the cliniol 
fea.tmts and a method of management are pre­

. smted. However, it is recognized that there uc: 
many other samfactory methods of management, 
especially since all treatment is emperic. 

Forty ccbmptic patients treated OTer a thrce­
yeu period at the John A. Anchew Memorial 
Hospital, Tuskegee Institute. Alaharna are re­
flewed. The high morbidity and mortality, both 
matctnal and fetal, are ca.mined and re-anpba• 
sized. 
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Twin Pregnancy: A Three-Year Report 
luHaY VI. Poffn. M.D. 

CJ,i,f, Ol11t1trit1 ,.J G,-,,olon, 
f olnt A. A,,Jrn, Mn,otUJ Hospiul, r.,,,,,,, AJo... 

TWJN prcsr,anq,, beausc of the associated in­
creased maternal and f cta.l morbidity, i, a 

di.stinctlr abnormal coodition. The •~tomic and 
physiologic apa.cities ol the hunun Emu.le re­
productive system ue Wlduly stressed when alled 
upon to bcu more tlun one off spring at a time. 
Tiie problems of twinning encountered at the Jobn 
A. Andrew Mcmoriil Hospitu o,•cr a }6 month 
period arc prcseoted. All phases of the repro­
ducth·c process, :intcputum, intr:ipartum :uid post• 
113rtum uc :id,·encly a1fCC1.cd by plur:il gestation 
as well as the outcome of the (etus. Some of the 
biologic factors in,·olvcd in twinning and some of 
the compliotions encountered in their 11U02gc• 
mcnt uc m•ic-wcd in this paper. 

In 1S9~. Hcllin postubted tlut twins occurred 
once in every 89 births, triplets in 89 births 
squ:ircd :ind · CJU2druplcts io 89 births cubed. 
Since th1t ti.I::-, _this SO<:lllcd "Hellin's Law" has 
been repcatcdlr tested and lus more or less stood 
the test ol time. although it is more of a biologial 
approxwution ~thcr dun ;. mathcnutial law.1 

An ethnic \'lrurioo in frequency of plu~ births 
is a wdl rccogniud fact. It occws most frequently 
among tl1e blad: nee, It.a.St often in Oricnuls with 
uucasians occupying an intermcdutc position. 
Heredity, :age :i~ parity in addition to ru-e :ill 
h:i,·c :i positive :iff'cct oo the focidcncc of hl·inning. 
. At our hospibl during the thrce-yc:ar r,criod, 
J:inu.uy 1, 1966, through Occcmbc.r 31, 1968, 
there were ◄,19S births. Durin& this same period, 
there were 52 twin delh·crics, an occurrence o! 
one set of t\\'ins for C\'Cf)' SO single births. n icrc 
~·ere no triplets or hishcr multirlc births. 

T"·in r~gn:in,.,- nur occur in one of two "'':ifS. 
Jt ,n;iy rcsull from the f crtiliution of two sc:p­
:ir.:i.tc 0\'3 Or from :l sini!lc 0\'Unl,. rroJucin!? (r.l• 
tcm.11 or iJcntiol t"'·ins, rc:srccth·dy. With fr:i­
ter02l or double o,·um twins, the "''.1 our be dc­
ri,·cJ Crom two scp:1r.1te o,·:uics, th~· s;ime O\',U)' 

or c-.·m ,. single srufun Collide. Arpro:i;inutclr 

two-thirds of twins arc f ratemal or the double• 
ovwn type. Sioglc ovum or idcntiol twins which 
comprise the other one-third arc not influenced 
by heredity, nee, age or iurity. These (our factors 
inftucnu only double 0\-Um twinr1iui;. 

To establish zygosity in twins at birth is not 
always a simple matter and of ten C2nnot be done. 
It could not be esb.blished io 20 per cent o( cues 
at Oiiogo Lying-In Hospibl, a center spcculwo!: 
in this type abnomulity.= However, there arc 
some characteristics to be pointed out that arc 
helpful. First. if the twins arc o! the oppo~ite sex, 
tl,c:y m not identical. If of the S.'\fflc sex, thC)· 
nuy be cithu. When there is a single, noo•fuscd 
placenta with a single chorion, the twins uc 
idcntial. If there arc lt.-o sepaate pbccotu, the 
twins may be either f nterml or id:ntial. ·u C0G• 

joined, the tT.·in.~ uc idcotial. 
. Ia idc:itiaJ twfrmin;. whethcr thc:e be o~c or 
two pb.ccnw is Jctcimfacd by the time or sbgc 
at which the gcrm disc splits into two. If the 
splitting ocrucs culy, bcfotc there u ~ embryo or 
a placenta., tbc scpuation is complete and each 
h:tlf of the gci:m due rmy then go its ~tc wa; 
and dC'\·clop ciuite independently. The result is 
the form1tion or idcntial but dichorionic tw~ 
with sepi."'1te pbcmw though the t\'1ins ori~­
n:ited i.oitwly Erom a single o,-um. If zy6osity 
Qnnot be dcnnitdy csublishcd at bir.h, there are 
other mocWitics tlut an be emplorcd Wcr. So:ne 
of th~ tcdmiqucs :a~ comparing all blood (:iaon, 

nujor :and minor, , ·hich must correspond com­
pletely if the t-...·ins uc derived !rom one ovum. 
Another method is comp:uison of h:ind :uid foot 
prints. Also, rcciproal skin gr.:i!tint. is a tccb-

. ni<JUC cmrlO)'N. The saf t bdu,•cs lil.c :in auto­
~r:i!t " 'hen the twins arc idcntic:al 

As m..--ntioncd :abo\-c, certlin conditions pre• 
dis~ to multiple St"SI.Jtion; i.e., strong f:unily 
history, inm.uing :l~C and incrc,sing r :irity. Con­
sequently, one Cffl hc .ilcrted to the gte2tcr rrob-

l:,,·tri11t,·J f,.,,., JOU~f\:AL 01: nm NA110NAt MEDICAL A.~~ATION 

J.bn.h, 1970. Vlll. 61. N,1. 2, M'· U9•1-ll 

CC'1'7'"11:41, t'J70 "'7 T1'c i,.._ctonal )JcJiul ~ 
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f cmalcs. la 31 cues, both Cetu.sa . wtre of the 
~ ser aad 21 of opposite sex. 
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Fi'- 1-ftti.1 Pruenu1ions 

The most v.·ell csu.blished :lbnomulity a.ssocfatcd 
• ·ith ~ ·innins is the cnormow fetu w1stagc. The 
~rin1t1I loss is ~~t scvercl)• 11fccted hy pram­
turity (Fi,;. 2). Qf the 104 infants in Uus study, 
64 or 61 pc: cent wei&hed less ttun 2,500 gns. In 

.. 
:I" • < .. 
u .... 
0 
IC ,. 
w • ! .. 
a: .. 

,... .... "" ... ~ ... 
r.,._ ~-Uinh '\\'ri,ht ( in ,r:nms) 

r~1
:· l) of our 52 cases (28.S per cent) did both 

f c-tu$CS wcish more llun 2,500 ~ms. u contr:uted 
to 17 c.i.~ ()1.9 rcr cent) where both infants 
"·ere rrmuture. In 10 cues, onc•h~( of the in-

!ants wuc O\U 2,,00 sms- and the ocher one-ha.If 
wtiped less than this. 

The perinmJ Joss was 17.3 per cmL Ninctccn 
of the 104 infaots succumbed. Tbcrc wac nine 
fetal deaths and 10 ncooabl deaths. Usu.ally with 
nrinnins about two-thirds of the pttirub.l loss is 
due to nconaul dc:i.ths and only one-third due to 
stillbirths. Nonthcless,. it is 1d.nowlcdgcd that pre­
mature twio infants are more dunble than their 
s.ingle bom pl't11'Uturc counterp:i.rts. This W2S true 

in this series. . 
In most studi~ the Cate ol tbe s«ond twin is 

more prcarious th:i.n th.it of the first. EJC\·cn of 
our 19 non-sun·ing fctwcs were second born. 

There were no nuterm.l Jc:;:hs. 

SU)l)fAR\' AND CONO.USION 

An clrment.uy rC"Vicw of the biologia.l princi• 
pies o( twinning h.u been presented. The resultant 
abnomu.litics associ.ucd with the 1nlcpartwn. in• 
traputwn :ind postpartum pluses of the rcproduc• 
ti\·e process UC hishlisi1tcJ. A three-rear survey 
of tv.·in pr~runcics 1t the John A. .\odm\' Mc• 
modal Hospib.l is m·iC"l'·ed. It is cooc1udcd t!:w 
twin prcsnmq is a distinctly abnorm~ condition 
contn"buting dittt'Jy to ilk:'tc.1seJ matcm:&1 mo:­
bidity and pcrin.1W mortality. 
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Meigs' Syndrome Complicated by Pregnancy 

HENI.Y W . FOSTE&, M.D .. F.A.C.O.G., 

John A. And,nv MmwritJ Hospiwl, 
T111l,gu /1111it111,, AlJ>.art4 

IN 19;1, Mrigs and Cass reported scveo cues 
of 6broma of tbc <:l'IU'f a.ccornp111ied br a.sates 

and hydrothorax. 1nough rue, the importance of 
this condition should be fully appreci~. Solid 
cumors uc far le,s common tha.n benign cystic 
tumors and for that reason, should be genenlly 
considered as potentially ma.ligrunt. Meigs" Syn· 
drome, therefore, points out the fact that a solid 
ovuian neoplasm an be respoosible for ascites 
and hydrothoru and yet be completdy benign. 

Since 19;7, there ~ve been many subsequent 
reports of this condition. However, its associatioo 
with pregnancy 1s, indm:I,. an infrequent occur• 
m1cc. During the ;~.month period from Januaty 
1966, through Nuvcmhn 1968, computer an.a.lysis 
of the world litcra.tutt muled but a single mtu• 
rally occurrinJ catic of Meigs' syndrome and prcg• 
oancy co-n:isting. TilC author here adds another 
case to the Jituaturc. 

0 .8, a J5•y~tr•old 11111D&rried blad: wocnan, pa,·ida 9, 
para 5, ahonus ¼, wu admiued oa Feb. 1', 1961, ha•in1 
bc'Cft ttfmed from her CO\lnty hcslrh ~.,_, widt a 
diagnosis nl "'P"l)·hydn111nios:· SbllJe -ti until thtft 
wtdcs prior to admission, at •hich time her abdomen 
bcpn to enlar,r rapidly. Htt last normal mmltNII 
~od had bcpn .,,mnimc in NO¥. ol 1967 A •ftk 
aft« the onlllCt ol hrt abdominal en'tar~, 1M ~d­
•~ incrftsin,r; dle1t pain, shc>nnn.s ol w.,h and •­
.nd ,·omitinJ w:,,.-t, followed most rrw-11 ~ dfflied 
,,1htt ,pstroint"111.,I rmal, card iuvuo,lu, rapiratorJ 
or pelvic (MIJ'lainta. 

Hu put mNial hiU,lfJ ,nJ sritems l'C\"WW ...-ere & 

seatially nonctw.1nl>vtory and ber p~ious ptt,gnanciet 

•~e uncocnpliutcd .aside "'"" thrtt spontaneous abor-
1ions om.irrini di lhc lint 1rimn1er. Ha.ever, her soci•I 
hiJtQfl r~·calcd th.11. w ..,,. the head oE a .,..~room 
hou.scholJ comp,-tcd ,, OM adult, that brin1 bnxlf, and 
fou, childrm ra"._:ina "' 1,r;c fr(GI 1hrtt to 16 yNn. She 
-..-., vncmploycJ ,nd rt,-n, ed no ...,flflff u,istance. 

0a aJmiwon 'Ir hi---.d rn-ss .. rr ••• 110180, ran­
p¢1ture 98 . .f. ,-..•y •~ 111tnu1n.• •~,:flt 20" rowi,dl. 
and heijtht 6-C " " "n >'· ,,c,,-=- ftn,!.np •"'I ....... to 
1hr lung1, abcloc-N:n ~11J r<'h ,. n. ..._ ,_ ...,_ ol 
1hr lcf1 lun,r; lidd ~Nd p,,._ ......._ ~ 
ant«iudy and pntlf'nt,ri,, Tl1cw weft no ralft ~ ,ho.dii 

and the riaht side wu CM1pldffy deu 10 pcmusion and 
alUCl&ltatioa. 1'm aJ>doa>C'O WU .rn,A.cdly dafmdeit to 
~ ziphoid procae -PProllimalidy lhc Jirth oE a taa 
pttpa.DCY, but difereat in ('l)Cltov.r. No fecal bcvt ll0Da 

wuc audible and tbn-e,.... a poeiti•e toid wan. Oo lhc 
Ifft aide, 1110tdJ io the lower quadrant. thett ..,,... a lirm 
ballom.ble awa whote size could oot Ihm be uce-naioeil. 
Pd•i< CUD1ination ~csl~ a rwrmal introirua. The ..,.,. 
inal mucosa was blue and I.ht ~tvix wu ,olt,, ·blue aod 
colaracd with the eztemal 111 closed. The cupu.s and 
adnaa could DOC be amuattly •ueued. no, c.l\Ald the 
origin ol the ballonable ma.a be cscabluhed. 

Hospil4J Co•ru: HanatoloJic snad.ies ~caled the 
follawio1: Hano,tobcA 10.◄ ,ms.,O bcmatoait '6 TGl"• 
•hite cdl COUAt l,◄,o, Wuud type 0-Rh poairi~, an4 
sid~ «II prq,uatioa ncp1i•e. Othtr 1n1 mults ~ : 
pn:pinacy ml poaitivt; cra1inine .9,; pota,aiua U 
m!.q/L; chloridt 96 m!qJL; art.on diondc 21 mEq/ 
L; IOCal ltNIII protein U pa.':J . 11bwai.D 1.9 ,.._,., 
,tobG!io ◄.O pa.,., a.mylut 26 IU\ita, uti~ 
,.o. ,pee& &rlYitf 1.02), al!Nmia trace. Jlocoet .,.._ 
tin. &«tOIIC otpti~ and DWDctOld white blood «lit. 
Papanicolaou s«a.ill ol tbr aJcit.c liaid lbowcd Cua I 
(t!i.mu ol neoplutic ot atypial cefls), maa, maodJie. 
lial cdb. hiuncym ud lymphocy.._ Aftruio,~ 
aod lata'al 1,n, ,lf'Wt ol tbc P"•i• revealed no Itta! 
skeletoa and OGIJ "'a ,ilMft.l huioaa cn-n tbc aWGDal 
due. nry likdJ, IO a masa Of aJcita oc bocll. Cbac z-i-, 
on Feb. 2~. 1961, abowed die left COltopbrmic aa,le • 
be 61lcd , ·11h a dcautr and ._ lllid atmdia, up die 
latent ctiaa wall frora die Meet ol tht demitf (F'II- l). 
n. tt..nru,:atdiopua .u rcponcd u oocmal 
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On fffi. :?6. 19(>11. lbd1,m1nJ I f'J IJ« -ntc-,,< " 'JS f't•f · 
fu rmN 1nJ 2, '!JO :nls. ,,f J ,1u v.· r,,l,,rN ftuiJ " 'CR: 

fC'fflo,·, J . R~JI rc-h ·u: cum"'" """ . , 1h11, rime re--·n leJ 
mort· d C'HI~· 1 r eh i, mus 1hou;:ht 11, ~ .11 1.-.,1 I;? cm. 
,n ,J,.im.-itcr. ,\IC'\l1< JI Jn.t ur.,l,,;:1.:J I ,,,11•u hJ 11 .. n, ,. . .,,.. 

,,h,a,nnl 1nJ 11n MJrt h ~- 1 ')(>H . .tn urlur.t, .,r). la~r"• 
h "1'1)' "'H rttf,,rmt.J t :r-,n C'l'lltcrtn;: rhc rc111un.-.1I Q\11\' , 

l ~rusa11.11u1nc:us fl u,J "'"' <-n ,uunrernl v.·hich n>t"Jsurnl 
1.)110 ml Amini,: f,.,ni the ldt mfunJibulor,eh ,c li;:.t· 
mc:r,r ,•-mrlcttcl1· rer llun;: 1hc n~a~· ,..u J suliJ ,.,niJ 
m.t" ,nr-Hurinit 1 \ .0 x 20 O x 12.0 on• 1n,I ,. . .,,i;hini: 
.!. :?110 .,ems Its surf.tee prC1Ct11N rou,ch n c rcsccncn and 
C'l<l<"ll<l\t 1, .,w- t•fflC'OIJI J J hn,uns. The UIC'tuS .1r1>e2~ 
,i:t.&'>,: 1h,,u;:h nu f11rJ'SC lu1..um wulJ ht· 1J..n1iti...J. A 
1o ,, A I ,h.l .. m,n.11 h1 s1c-rr-rr11m,·. ri,.:h1 ,.,1r1ni:o---. "'rhcttc­
, .. m: 1.-ir :<:ilrin,.:..c1,,m,·. le-ft m·ari.1n q ·sr..cmmr anJ 
p.&m•I 1•men1cc1umy .,~ pcrfn rmnl ( Fi~. 2). 

I', i: : '-rc.-cimms mnm nJ "' , .r I\· The m-:i ria n ffll n 
" n,,1...J "" 1hc left Jn, I •hl- u .• .•• • •th 1he fctu.s an: ,,n 

·h•· n ,hr 

Ht·r pus1,~rui<tc cnunc- ,. . .1, ,-oc- uf rr••,.:n:ssi,·c im­
rr,., .-mn11 anJ she " "' J,khJr,i:nl wmplc-1d r u r mrr.>­
m.Hlt vn her 9 th l"""~r.11i, .- J .11·. fa1ri•i:..n rtcr l1,C1T1..nt 
• ·,o in,11:u1cJ prio r t,. ,li,<hu,c:c. ~Ill- ~s sm,--c- l,e,c,n 
"''" ,.., ..-, eral "«Jsu,r" JnJ .,,~hr n1,-n1hs l:a1c:r rnn.iinrJ 
_.,,mr•• 'fflJ liC. 

Fi,c. 3. Ph,,11,micrc,,11rJr h .. f th.. " ' uun 11brcinu. l'.01~ the 
unif,,rm11)• .,; the· , d i.. H. & E. X ~ ~o. 

P11h1•lu,c:i.-:1I J iJj:11••-C-S \\,•rte: frh n lffl.l n f u• :t~· (Fi$!. 
, ) . in1r:au:.-r111e 1,:ntatwn •rrr.,ximatdy 18 ,.-c-d.:s. 
,hr,•ni,· .-en icrus. n"mul .,:, 111J u,iJu.is Jn,I hcff1.,,. 
r t-, .· , ,01.-nrum . 

COMMENTS 

The size of the ourian fibroma would indicate 
th.it it antet.bted the pregnancy C\'en though the 
ascites and hydrothorn did not become manifest 
until the pregnancy was well established: conse­
quently, it is felt that this is a case of Meigs· 
syndrome complicated by pregnancy _rather than 
the reverse. 

Approximately 40 per cent of all o,·arian 6bro­
mas over 6.0 an. in dt.uneter will bc ucompanied 
hy exce~sive peritoneal ffuid. The added clement 
of ffuid in the pleural cavity appears with only 3 
per cent of ascs and the association with prei­
nanq is indeed a most infrequent occurrence. 

Unfortunately • .tt our hospital. immediate frozen 
smions arc not anilible. At laparotomy, the solid 
tumor, the extensive excrescences and omcntal 2d­
hesions pointed to a strong possibility of malig­
nancy; consequently, tot.ti extirpation of the pcl\'iC 
or~ans was carried out. The d ismal social history 
made this decision just a hit In ~ difficult. 

In .iddition to the solid o,·.u ian tumor, :ascitcs 
and hrdrothorax. this ose fulfills a fourth cri­
terion setforth by Meigs in 19~4. that of being 
n ned after removal of the tumor. 
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1
•, ff,·. l>\lHng the past twenty-four yean, Ql~ obst~lcal -iervlce or the 

. ~, :.f$ John >,, 1\ndrl!w Hospital hli'6ecn a~lvely ~gaged ln ~hecoriduct br.-
. ",'. .. a Maternal and Chllct Health Care . Program. The original proi;ram . . t .. -... itliidi ' commenoed . 111 ' 1947, Involved dghl counties which ore)~ cloae 
--4t; ~; Jeogrliphlc proximity. It wo l!nanced with . an unmdlchecr· Jo'edcrdt 

~~_' .· ,,i..Otant 'funder Tille~,Y. Part _t, sec.· ,502 (b) or the Sodol S~tlty ·J\ct. " ;w· . :t ;;itne p~ogram's oblectsvc then wa■ boslcolly lo lrbl l:ompUcated o~·~~ 
:~-: ': ~lletrtcal patlt!hts atlcl sick lnl'ants up lo.bhe year or age. It .was hot highly :; 
~ --~ lnnovatlve rior really b~bad hi icope. It func:Uom.-d, however, In the '.} 
·I?. · 1 ?padry or only h'eahh tare dellVuy . for only a ahorl Pulod of t1ine. .. : t~; _The Macon County Medltal Care or ~1 Ct.1C l'rogTam,'u It bcc11tne · 

. kno wn -oon, bcgiin lo tcrve n~ a vehicle fur training Tuskegee ln,tllllle 
·. hurslni atudcn~ both. bn an outpatient und tnpatlcnl bbsls. This wits . 
.; followed· closely by the cstabUshmenl or a certlnl-d school of nur~e .. 
, · inidwtfcry, and In '1)49, an obstt!lrlcal-resldency ofOlloUon wu1 aitnb-
. Uahtd with ~1chan Metllcnl College. .The John /\. Andrew Clinical . 

. .. · · Society uUUzed mucl or thle MCr.lC Program ln Its continuing l'd_ucatlon.: . 
;·. · for health pr ac.t!Uon•:n : ' · " ., 

Allhoug!, thlt program quickly broadened In lls scopeand obJecllvn, -:. 
the funding was ln no way proportJc)nalely Increased. We now admit 

· more than 2500 patlerts annually and we art antlclpaUng nearly. • 
·•· 2000 annual dellverlcs; our outpatient clinic ho.s more than ·doubled. ~ 
- Nonetheless, we moved forward, and Tuskegee Institute wllh 111 keen 
■ense of community rcspomlblUty bore mosl of this lncreos'ed nnandal 
demand. llowever, II became more and more apparent that lncrcuaed 

• funding would bt essential If ,,..e were to continue to function In an · 
effect!v~ capadty. In 1970, a Maternal and Infant (.'.are Crant l'roJcct 
1556, "'"as funded by the Department or Henllh, t :ducodon, and \\'elfure 
with Tuskegee Institute putting ·up the fl'q1Jlred mntchlng Jund■ when 
no public fl.:nd1 could be found. 

Today. our objectives art much broader In scopt'-our heallh care 
dell very Is comprehensive In approacl, and our area.a of teocl)lng hove 
Increased. Our ol>Jectlves now place primary emphasis on the QhvcnUon 
of maternal and Infant compllcatloru through the early ldenUhcation of 
paUenll · ,.,1th a high potential for compllcalloru. I :1 atldlt1on to hmlthler 
mothen, there Is a reduction In the l~dente of mental opd physical 
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rtla.rdaUon ln the Infants. 1111• 11 quite a dLIJertnl concept lhan that<'' 
twenty-four year■ ago when we were fu nded lo treot obsldtically com• 
pUQltW mother• and tick Infants up to the age of one) •ar • 

Our mtlbod or health care delivery today Lt mulUdlsdpllna,y In­
volving, In addition to phyaldan.1, public health nw-ses, aodal workers, 
nutrltlonllll and a wrlcty of aupportlng admlnl1trat1ve .and clerlcol 
l'er■onncL' Only thll comprehensive approach can effectively achleve 

,: . our obJcctlvca. ,Our .Mutemlty ar,d lnlont Care_ Project Is a lso unique 
-;., In that unlike moat existing M & I l'rograms, oun provld_<11 lls own 

. -.;~ . .. lnpaUc:nt servl~ th_ctcby ~al~talnl_~II a ~ot~I continuity ofth_t pa~entls 
!r' . . \ cue. :. ·. . . ·. . .. . . . .. 

.:; ~ ·.: : Our Maternity and Infant Care l'roJcd preeents ari txccll~nt vc:J:ilclt 
~' · ' ,~~ for teaching both lnpo.tlcnl* _and out pliUcrit■ • Presently we conllnue to 
·'·' · ·. train · 1'uskegce Jn,Ututc nursing atudenl.'I,. In oddlUo!' to training r~ 

;, 1tclents ln 'lbstetrtt1 and gynecology, wehaveconducted a _mcdlcnJ ,tudenl . 
• f;\ -!~ afllllotlon with Meharry M oolml College slrii:e 19!17, lind we are hopeful 
. -~-' ·-~ bf eelhbllshlng' the aamt with Howurd and Emory Unlveralllcs . 

... 

. · . .',\"::~~-
,. f' NulrlUonJat's o.Jds ' art now trolnlng In our oUtpaUenl clinics as a part 

1 or RMP. A hal! doicn mojor pub~catlon, ha~ com'! from the obatelrlcs 
·'f and g~necofogy service In the po.st nvc years thereby Indirectly con­
:: ~rlbuthlg to the conl1nulng edumtion or pr:-ctldng phy1ldane. 

..· . 

In. ■pHt of thmt accompllshmenta, liuwever, our future needs are 
Increasing and require lncreaalng funda, ' I here are two types or t>strlus 
that [lrtveot h~alth scrvlctS frQm_rcochhN{_ Uie _P.OUcnt. Jo'lrsl, a1U,uu111dl 

: biurlers which precluac tne patient', bdnrt mo\lvaled lo seek the nl~ed 
··:, ■ervlce. This barrier In our p3rl or the couniry, upcdally, Is created 
" primarily bf cukurol ond economic lsolaUon. l'he eroslonc>I 1hls harrier 
•. can be apec.-dc<hwlth an lnaenst' In the total number of pcrson11 1 In oil 
; ;. dlAdpUnes but capednlly In the area or 1uclal workers. t.lore di rect 
• b~rrlers, however, nro what sodologlsls- rcler lo as organl1:ilional 

tiorr1er■-thosc obstnclcs that prevenl the moUvated patient lrum re­
ceiving the desired service.. "t'hcse barriers, which ronsUlute u large 

· unmet need ore many, less h,langlble; an,I, connquen1ly, more readily 
ldcntlOable.- Cart for _our Infants now allll lermlnalcs al lhe age of one 
ycur. (' nnll Y or ('hill! nntl Youth l'rui;r11111s arc sorely nccd1'1.1, but they 
require atltllllonnl sp~'l.1ull7.ed personnel. Our present proi:ram needs 
a more reoUsUc salary In order to attract o dcntlsl UHra-modern dental 
equlpmcml Is ncrooo. 

Funds rur our present consullant services arc woefully Inadequate 
and no provisions ore mncle for outpollenl consullaU,ms. 

The quuUty or pnllent cnre could be lno-c.ased and the cost of this 
core dcercoscd If c:slubllshmenl and cHoolve usncc were made of lnler• 
mediate and extended care radlltlcs. 

With rew cxccpUon.1, the physical c:ondlllon or most or our oulpolient fjnl" lo d,plo,abl,. 
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F'unda for patient traruportatfon 111u•t be gtvm very hJgh priority. 
The magnitude or thl , problem la ompliOed when the populatfon denally 
la low. 

Family 1 lannlng Servtcea need expanding. More netda to be done In 
the area ortnfert!Uty nnd lntuconcepllonal nutrition. 

, There ls a need ft lhtr~labUahmentora nurae mldwUery program 
now that thb concept 1s no longu In disfavor. 

nnalJy, thue Is II growing need for the expansion of alafl' education. 
Th~e are but aome of our needs. \\'e have looked brlelly et the put and 
present alarua or maternal and Infant core rendered by the John A. · 
Andrew Team. \\'e are cognlz.ant that the future presents many ob­
alac_lr:s; ho11•e1·er, with our po.st perfo, nance, our exlsUng resources In 
this community am! with umple fundlnK we arc conOdent that we cnn 
adequately mc:et this challer:,i:c. 

·rhank You. 

Presented al the Veterans,, lmlnlatrallon 
llospllal, Tuskegee lnalllu 
July, 1971 

Whlle It 11 quite likely that :Uberculou1 iealo~ wlll ·regreu In tho 
young, deterioration lend, lo occur In ol~er people, particularly In mm. 
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PRESENT STATUS 

OF TREATJ\11-:NT 

·--- ··~ . ... .... _ _.........., ,. 

OJ,' DIAIIE1'1C Rl::1'1 , OPATHV 
by 
S. H. S1-:TTLER, M.D. 

.. Chltf or ClphlhaJmolo&)' 
VA llotpllaJ and 

.John A Andrew Hotpltat 
'I\ukti:ec, Almbama 

Durln1 the put ftve yean, penona with dlabdlc ret.nopothy have 
been treated with an lna eaelng · numbu or hlKh enuCY Ughl beams. 

• Jepson at the Unlvcislly or Cok.rado and Meyer-SchY.1ckeral\ at the 
, Ur lvenlly . pr Essen, Es~cn,. Gqmony hove both ustd the xenon-arc. 

·: hl1.h Intensity, while llcht Instrument forthecoagulali~nor h~emorrhaglc · 
· ... dlabctlc rellnopothy. ,Jepson ·1nlllolly used treatments scattered qver , . 

1e1·erol vbll11 and then changed lo mostlve numbers or burns at one visit 
M> er-Schwicl<ctall, !n u recent paper g\ven at the ~hlcago Ophthalmoloio• 
cal Society, oonllnulld ·to advocutc ludlclous uao of coogulaUon limited 

· • to ureas o(haemorrhui;c · ~, 
· The· p01tuh ed th l:l'u -elical b~ls. '4liderlylng large·numbera of burna 

mado on:dlabl't ; retina i I ltia1 the C)2demands or the rdlna are decreased 
by the raullng ureas .. r ntrophy.1 • • , , , . _ ' • · • 

• ' . . ,~· .!\1'• .. ·~ ... , • .·,." . 
· ,:. Tho orion laeer ue11 . 1-1 a . mannu elmllar "lo the ,canon U11ht 

coagulator. Tl c lh1cr hns .1on addltlonul advantage ln that Its w, ve- . 
length 11 more specific fur retf 1; ,I vasculature·and areas or retinal haemor­
rhage. IJl'Cuuse or the extren c coherency or laser Ught, II ls possible to 
focus a large nmounl , ,f cncri:: ,• Into a very small area. The laser la being . 
used to coa1,,ulnle mk nuncur ·sma clo~c to the ma~"Ula; a feat which waa 
not poulble with the ii;ht co gululor because or the diffuse nature or Ill 
burn. 

1'he choice of potlcnla for light coagulatfon or laser coagulatfon la 
bc,t Umltcd those persons who hove early dlobelic reUnopnthy with a 

. prepondernnce or micro om ,ryama und haemorrhages. Usually these 
penons have a vlsuol acuity ,ttwccn20/30 and 20/70. An effort 11 made 
,o coagulate only those are11S which are no! Included In the nerve bu11dle 
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COPYR\GHlm 

A aa&L BC&Pm.L AID aMlLY RmDII 

mawuoza ~ ammrr A, Bt4Qa, k.J>. 

br. ka:11' W. Jonep bd1a fftll PSM 8lDtt, 4rNIUa Ira aa 
~ ha ..... COllep Nd. t.bl VJd.ffl'dt, at .bbmal 
1Ce4ioal lobool, Be mat CM JM1" ot tvPiT uaSldmg tzrW ~ b1a . 
cs-m retUaar" MDrrr IM.i.all ColJap tD JulffWa ... u 
~ aMet at tm O~ic• alll1 Qpeoo'GV 8G'YSn at ta 
:o1m .,. ~ -....mai •OIJita.t. tuuaee, Alt> • a 1a DSno-
1or or -.esr JIMlc'aJ. w Dll'ut 0art ~•· 

I waa VffJ 1112.da ~ fl.t.ll 1011,, 111Dk1 tm 1DU' Hl'det 
~ % Tla!W ,--, back Sn '- lll'UII ot ;l9'6 wS.U. J)r, Jatm 
!hnllptOL 

• 
% l.oolL ftlnw:4 'l'U'T mall JUN to Jt:11Zr ~Siami CID ta 46,. ' 

l1ffl'I' Gt tau, J)Mn1M l8n1MI 1a ,._. ~ 

l 
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A IIJJ.lL Jl)SPI!JIL AID -PAJIII,T l'UalOfDm 

a'V'ltll RH thll m8t 14Hl a~• tha pt'0blAraa at dfectively· 

1")le1111ntina f•~ plmmtna ne. !Ddew4, diftkalt amt oftlJI !JnOoAtb19. 

Howeflii, • tbll liouat:Nticm and futillt, 80 i'l'e~ly ftlDOUllbl'lld tD 

f.Uy pl.tmning ae anl)' . aampaundlld 'Mhml tm Nttbl1 la ~l. 

Mllcoa Cowsty, Allbaae, loosted .1A Uze. loutheatem part of the ltat:e 

typifS.• Ni'aUt-, ad .. ay of ita pl"Ohltlll. n. County hi•. land DII 

Of 616 equaN 111.lal • fbeN aH 31J,8~l -S,Dhlbit:atl, of Wld.ch jUII~ Oftl' • 

U _,ooo "8ida 1n 'tuaape, h r.ount)' a.at aa4 -tm 1di:.!m1 of !Ulkept 

Iaatitua, •lid Tuake&ee'• Ven~• A6dn!.ltNtialS KD1Pital. h~ le I 

~u.i- wuia&mtty of about 1,000 peopl• nth 1bl l'em:inGe JJrin& acattam 

on IIOftly .-l,l !UN tmoupaut: tlw Count)'. 

Fad.J.1 Planmn1 _Hl'Y1a81 IN also Pl'ffl~ to lalloclc County~ 

pai-t!all.y ta h8NU County. laU~~ C:~ baa I land eNa of 6U 

~ ld:le■ end JtuuaU caum,, • 1-ad IN■ of 6'39 eczure ~•. rn 

oc,pul■ttmn,f lllllook County 11 · U ,1ao, am tbt papu1■tla of aut11U 

, Coanry la '5,!911. 1'be• thN• Caantiel fll'Y WU puaU.l llCh other 
• 

:in their flR'al •lcnp and l.t U £ft 't!d■ NttinS, piaril.y, tllst QUIii 

fPlfl.y plann1Di 18l"Vicl• IN aondulrt:ed. 

la •dtition to epaaldns a.- tbl P!Obleu af f~ly ;llnniQa m , 
'NlNl Mttina, l ban elao ~ ••"-" 'tO give• hlack phyd.cin't vi._. 

on fudly pl■nnq. l shill 1pellc to tba lat\'n' Hpect f~1t. 

In l'loeM YIH•, tbtN baa ben an mtx!ry by varlwa poupa that 

t,m innat ot f1111ily plenninl ia bl~'k gtuoc!d1 and that the ulttmlte 

dfltet will be •1.aa1c pnooi.da. I ■ust adlnlt ttwt iba■- a;prehenaiona 

•~ qt.dt. und■.,.tandable . aad oftwa not witho~ foun~•tJon. In Jtuw 

of 1970, . tha ~Szst Matiaad. C~N aa Optimel, Populat'ion and 



• 

• 

~nt aoiiwnacl iJ1 ChicalO, lUinot•• Invited Plftioip.anta 

lnolude4 about 146 bl.Ilea Hpre•wctlnl ■IIC!h modn■ti bl.10k hsati~ttone 

•• tt. tJ:itbu r.ap. ~••aee1Inatitute. •114 Roura lmtw~ity. 8hoz'tl.Y 

·eftiatt. CcmpHI ocmwzmll! tltil l'fOUP of il'llli..Sdual.l f~ I bla~ . 

C!8UCU OD Q ed boc bali■• Aftel' aana!tftinl tn8 mj01' pobl .. -­

-diaoulNd ml the ■alut:bma prapcaed. tba o■ums• onfffta that th• 

~••-ta tta Jlllffllfhl had bafll aereli~ 1n obta1a!q •Ssnlfiamt 

b3.■ak ~ to nn..01: bl.llck interest, -= thlt the pmpoH or tha 

o~HnCe •• to uu tboa delepn• iarited to lept.tsnba • pr.'9• 

m11e111v.ed ,1.an. of Yicloue extemin■tian. If to llllftY of yaci ti... vibe 

... matirml, 1t 1• to ~ depea undaat_,.bl.t. !'Ila ~jonty ot 

ttl!.e Coarltl'yf1 baalt11 ~• hlw 119YWI' trnn 1A tbt 'IIP,st WY 

p1 •mwJ a 'P1'0ll'U af' lfDDOtda fot< black oeac,ll. Whit me oaGlll'Nd, 

hollevu. ia that any wU 1ntentioned fladJy pla!D.ln1 pz,ap ... have . . . 
lleell ll't up f0!7 J.u,p ·Hpinta C)f QUI' hla;Ok pop,aattcm ntbDut acl.;uate. 

DCIIUidt!HtiQID of 11811)' otb81' flctarl. WithDut COD.Ul\'ltian of 11dl 

faqton w1oll l llall eetion aboftl.y, tlla •DIS "hlta of f■l'-l'ffcld.na 

fnd.ly pl-..:iina Pl"Oll"- oc ?1n11 Vff'/ ~tuatftCNI conttQIWKJI■ ftiP 

l>l.ack people. "onn1111e ... I ~pen f..UJ pl•ssdq IRlt 'tll1e •uppon 

.:I.a rd nae-aity. aontitional. I cgnai,der tt .n:1a.11a that ~ fol.law1ns 

caac!liUOh■ !int• •t: 1) thai all pNll'D• lie coaipletelJ ?Oluatary 

llnd t'hlt ~ DOIJ'C1YI ~Htily pl.amun1 p!l()ptW bl allowt h beacw ■ 

pan af I ktiomll Ol' 1ac:,l leslal■t!vw poUcy1 Z) ~t CQlll'Nbau.19" 

1-■l.t:h on• be • vi.able aocp,na~ of UJ f'~ Plmninl ~-. Gld 

~) that ·.u ~-uy plmmfnc prop■aa £n bl.aob incJ.uii~ bl.■ob at ~ 
. . 

..amtn;i\ll D011cy Nldq eel aclldm.1b'1t£Y1 lenl1. tt 11 lblolllt9l.y 

• 



• •~ that ttw.. t1mM 1191ft acnUttau be •t .a tic, ao otMl'Wiaa 

la, £11 11.Y J=fa:2 wt, untbfnkebJ•• &U too oftta, t!II t.Qy plmbs 

• 

• 

I • 

Nl"ISc,ae befst& poyided ae IIOt !01untn,. Ctte-n• __, tia■ , IN 

aa;Soled lsJ not aly ~ Jmt· •1-ft ~ .._.," ol tlle f..u,y . . 
,'■ml• toa.· ,.ts.nt:a are_ beUttiea 11111 baH1:mt, ofta apml.J, ii 

. . 
tbay Nl\Ja 98PdaA Of nN alun, Nl.Dl!bmee. hr 110ft fztfalttezdnl 
tboaafa S..· ,._ ~b• etnllbadan 1awll .-~- tocmi .. lfue 

lap1a$ioa Sn t:bP tam. 11■ nw• t:ba a,tpt of • wa.m 911 •U• "to 

MY11ell4Na .. 

O'tbff ~- of bffl.tb GUI 1!IU9t N IS,ffD •• hS.p. e prlorS.t:y ■• 

. ~adl.~ pJ1m1,a. l • a~ af tha PDd,tiw llflCltl or fadl.Y · 

»1.anaqi laatt jut laow fg .H.pad'U~ •·ota So SA tha ~ of 

~!cient ~:lw 1-al.1!1 ffN I aanot. ene. 111 fl~,· 1 pnaa 
. . 

tha ·tol.J.oldns lpdtionll II lt ldN to •tW to~. llft!anal. 

&el'O popal..Riaa powl:b lA • P'G"IIP ~ ~rrt &tatbe eN twice 1:be . ••tirm.11 •••rap? 2) M1pt DOt I Id.pr Mnll ff'9 in 8IICh • ll'OUl', 

at -- point.· ba ■ ptu~d IBOUDia wbaM thlf .11fl u.pKltanD)I ta 

•!Fifiaantly leaa tmm tba l!latlanl nnep. too oftu fariuy pl.aiming 

5:a si'ffl\ a Gi~teb bisibll' PiOl'tty than •N othlrr ■ueutial 

•Na• of hnlth Gefte !JI fllY CMS Stat., ffll' ~la, z: - -.ot 

'llhan 1 11■ nt'elllive falllly pl.lmSA; tnYiCn · i.1.na PNY~ m • l.oaale 

vhan Sf tha ■•1111 pattenta baaaut papmt tuy aammt aftD· re~ive 

obetetrical Hn t'blmt but mat ttne1 .on than aae lmm1re4 .UN lal'OA 

't1w 8tlta tt•inl 1aala1'0Wl •~.quet.• IMpttale. 

Noa~ f•tly pllmn1D1 ieop ... utt pn4!.ct■t9d" an tt. •~•oua 



·· .. .. 

·! : . 

■aui,ptioD of ■ OG1MwD aation■l lift a,:yi.. BaoaUN of the 421fftNtnce 

. 1n lU• atyle■, tt !a ••Mtttial to Snolu4a b11au ■'t ••ninlfal 
paltay •ktq ■nd ■diwd.etntiw lnela DD pl'Ovid~ bl'd.l.y ,i.im1as 

enviri■ f~ bleak people. lo 1:bo-■ that 1w 4',riwd eoolally and 

econollS.caUy the (n'OC!NlltiW Je009HI■ Oft.ff beoOlle t:1\1 Clllly fulfill.iq· . . . 

life apel"1•nce mUBl.i. to au:l'tllU a NSmwa tb1a nanue of a• 

~num u often tnimlOlmt to Uld.nl .-y ~ aal.y need fOl' ntatenn 

. i1:Hlf. 'dww£°'." 1 it i.1 . ~ f~ the povi4ul'O of fepdl.y · 

pllMU; -~■ ~ bllft 1:11111 U.l!pt, IVll'Y lann btiq ~ 1:ba Dal4: 

' to feel ~H.ft. lt ii a ~!ft not Ntily wUnpillbtd. '1'tll . ~ 

11 ~~to ~b nail.able othl1' awnua• of up?1111m fol' th1• 

CNatffl ... ,. 

• 

• 

11aa_~- of t.nll), ,pl.aimdns oa •pil'iecl .tma the ettt:tna t■ ·, 

l'DNl. Soeialop.at•• an da8Cl'!J11Da harnffl to hHUb cazw &1rlU,m-y, 

ofam UH tbl tel'll8 •attttucUmt" and "Ol'llfdlzltional.• Gna1'8lly 

attitudinal harrbN prevent t:bl incli~l fl'CIII becalldq ~va~ ta 

1Nk. b wva1labll 11rnce. lllffn■ ~ts.anal banm1 bep tblt 

1'110t1YRtad indiv14ua1 ban util..tdJII tbt Hl'Yioea that IH c1u1Rd. 

luNllty le ohareoterhed b)' • NlatffllJ' IDIIIDJlldst::1.aatacJ foll£ 

msl.1:'JN aJld at ~hlea i■ •~ally ~ltifl. bH ii I dtatillC!tiW 

f~ of ■octal Ol'pilicatioa "11ah la -.a !n the ~ of f'■1tUY., 

"ltgS.on~ tov1&11mmrt, an4 ecluc•tton l%IC nflecte the 4e;ct.wt1on caueG 

by mdt.u,■l. PoSl'lPWI and ecmclda llolat!Dn. katu1e of tbia ualatlon . . . 
. . 

.rid l'tlllUl.tul UU~.tioati011 tlw iwal pa,ahal.oa, la mcmaly ad~tl4 

to fenl-1• ~ Sn F9•'t pert a,i.s- "tlllSZ. •1.'l:«lbl l'Ht.fl11M• ~ ••· 

alta■tion SIi ~aducti.aD ~ th.a ~tt..,. ~ea. '1'llu hctcP.: . . . .. 
CNffl8 • ~a4. baft!e~ to f-.i,y. plaanflll ln0t1Vft!Oll tll th£•· 

NPl!nt of ow population. Any-..~ auaan,tul flllUy ,Plnmns ~ 

wf.11 NM!n nnattaf.nabla ao lGftl n nail lt1'0na lttitudwl ba'l'ie1'1 uiat, ~ -



• Ol'SDha~cia.91 benf.en aonfront:1ng the lllrtivatwd 1'1n1 patunt 

• 

• 

••eldna f..U.y 'plamw.a Nl'Yfa• Qtl INIIH'Ol:1• and wiaht,. Holtww. 

\mltJca . atti.tm!inlll baftiln. these • .,.. 1111 ~ ea, ~~Dtly, 

11101'9 l'H4ily ldebtlfillble. Poni-ty cand!tutM an ..... har!er... . 

, ia ·1n..,..1wt frotl all atJe baniut. Poverty ii in no way umque to 

ttllt nnl -=~ but btygna all doubt, tbl 11aptll of th1a depl'1ntion· 

hW9 t. ttCJOlANl 1n no othH I\IQ1:ff of our •ooiet,. ror ltlcaa couaty. 

tm •cUan f._uy fnoCIII 11 anly $2.,1128.DD pei, ~n end' 56 ••. af tbtr 
,t 

t'lllntliu _eam 1ua tho tJ,O00.00 annu.Uy. 

Pt-oblanta of t:Daaapc,1 tat!on •act t!cwuw:.d"'atian .,. quite un~ :IA 

1:!w nl'91 nttlrJI.. !'Ill ~"lldlt:t, ~ ha11'tb CJ8ft c■ateN chm.-.~• 

~lit, beo1un of the Gil"ta11E:1aa ~lnd and thlt uaeaae of puJ,lic 
. . 

tl'lm,POM■tion. 8µob pl'ObJAma acmat1tuh nal J,e~un to htaltk f!!U. . 

. dl!U.verj. Beeauae af thl IIXtstinK Ctoi«t'lJ, the m.nJft. af J,,rlVltwly OIISmd 

,re}dolee 1- qdt:e 1ow. Many peti.ab 1d.N .Pl'~vtta 1:Hll-..W-1.■Uon _llat_ . 
' the cost 1• often pmdbiti"". fnn1p°'t1ttocl 11 alao bm!p!N ~ am . 

UDderieveloped rad and ld.qhway ■yata 1n .MnY ran1 eu. 

!ha l'ttl'aJ. pt'Oblne of IIWI■ ~OIIIIIUlif!!lticn patMl.1111 t:bon ot b~na-
. . 

portetion. t'he Uteaay rats tllllDIII rural cJWl!Uffa ta lDllff, ~Dtly, . . . . .. 
th• dh-c:ttvemn of am~• 1a IIUOh ~d.. Althoup di.a d~~i1;>n 

. . . . . 
of -Nd!l,a fJt ~ ••p• u lWlatiwfy hip, theN aN few ·televisian · aetir 

an&S tilapbonta .-nice la clefiu1ent. llao, 1JI eptta of the 14vame• 1n. 

rm-al •l.act:ril'ioetien, tha»e ue atil1 NII}'=-• tbat·heve MWI' lcnowa 
' . . . 

tl'd.a aemce. It. ttma, be~s apparent that the R!l'I! 4l1Hm'inltloli . : 

Df i~tion 19 • very a!.ffioult talk. 

A~eqaate bal th ~. l!Utributf.an ~ u.t:iliu.ttaa CM$ e-tW . . . . . . 
atba- unique 1-rrina to t'UNll. heal'tb caM Olt)4ftl'Y• 'flte avoeU·_•~•~ 

of mattio~l a-a<'I l)IH,lltdical pereonne~ ~• w~l. known b\at 'hue •P~ t~ 
. . . ·; .. . -~ . 



•• poJ,J.a u msv11,uc1 in • l'IINl Ht-tizll. Ia Al.,.., ~ - ai. 2 .m 
acti.a ~!au .. 1t:111 ·etata ~ J.■ , ••• us with.• .111t1o of 

CIIW' ~a per l,JU paopl.9. Dia llltimll atio :ll 0118 pbya!oia 

pn- 121. paopla. IChan tbl dla1:ribut:ian al Alala•• ■ ,Jwriaiana u a• . . 

arSP94 it Ja no-tad ~ ua UV. ••t -pa;Glau GOUDt!.• haft 1..,11 

phy■:lo1,na 1ml 1,1&12 .ISi 111opla ar .• wtio cf - fhya!dan pu IJ! 

pnpl• 11h18 .. ca.para G\da ~■Vl:INl>l, vi.th t;fa8 l1tia11&1 •"•p; 'how.H!!, 

t:Jta f1w ~ with ttm laaat papalffioa ••• ~f oourN, tu IIOlt 

l'UNl. !aft but 17 ~tefmla end 56,768 paopll G1' a· lttio of ,11.llt am 

phyaSolaD ,er J ,931 people. !!le pru1n tllml of iwldlltzlilation btccal1 

quite nUlot '11(1· obfSoully ~-· peltly hlllth 011ft dallvey ~ 

tlM! lllll.1l'bmtue4 

Altbcluah Ole N'tt1q i■ l'Uff11 Jolm A. bdrn tt.Ol9111. Roap1t11 it 

• alt2'anoduzsn 180 bad f.ctil.1ty looatd on tm oaq,aa or !atM911 

~tute. It. i• In tbe ~~ .-ot1ml of t!ie hoapital tbat «or . 

• D1:8l'D1t1 em lnf41Dt age ~ ~ hN4. 

• 

1tlllN IN !S poa1t1Dnl fundeCl 1n OUl' matem:f.ty Ind infmit GIN 

~•et-•tt- whiala tllHuah Mdoh fllllily 11lallms .. mee• ue remand 

'tO tie~ count)' c,ount:y uwa. 0'1KDN 1J t'be orpnizatiCIAll 1baaturt 

of thll ten ia ~ bt ~ia,JN 2. F~y plmmbJa oliata ■N c:on-­

duchd indepel\dtl:nUy ·• SA oonjuncts.on with antanatal climn. !h1 

cUn1c -lahldUle ii lhow in flpe ! ad IIWl'll!I 15 olinle ·••1cne 

»el'. llfflt1t. All ~ .. pcmdect actaide of r.ooa County ■N perforsmd 

~ CtOWlJ li■alth f11ail.1t1e■ wit!! astatJI Wll'l,oY9d pablta llnlttl DUl'Nt. 

l'riOI' to the OCll\)letlon of WI' nN Ollt\'Rimlt ~Saa aw bulth 

caN team ccmdtxttie4 .f'o\.11' ■ateWta olin!c• ·....,. bOII !\lake ... taut in . . 
Macon County. Althougb ttw pb.yaial cal~ of tt.■e saulli"tll oUnic:t 

1■ voafl.llly inadeq\Ulte, the Stn:a Cloatlnuff to UH tlu!H P~•aH t'o 
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ocat'Pff NWf.cee. fta phJaioal antin& 11 ma.a .-t c,m, hoqital. •• 

18 1!19 MW Jaal.th dlpaftllllnt ~las b IIQUaok County. n. pl\yaiaal_ 

~oW.ty •t die Hul'tabcffl> alinla ill JtunaU Ca&mtJ 18 :lnadaqu,1:w ~ 

.. t .. !mpNfld, 

lizla Uillll!mll:ls tha ~\11Wta auntea 1:11 IIIQoa Comi1:Y • t.i• 

1"0Ut8 ..... ea nt.ab11ebacl WN patient• 11H pioM4 ap •bl! Ntur"Dad 

tb the.._.~ loaadan of the Pl'fflOUI MtaWta o111d.oe • 

. ~ atlWfae S. fuadld :In cm~ H patiaat ~tt•• om 

•nadty and Snfant aae .oe,annet DhYl•lly p ~ lallMk 11111 

·lbs■NlJ Cauatle• • 

DamJts tlllt l'ft'liwll caleodlr yen-, t1lml 118ft i•IIOD fud.lJ p1.azdns 
•1atta af -1ah 960 wa-. an patiant■• Ia . .idl.~on, ~ GUI' m• 
patt•t Nffb• • pe~ 193 ftblli. amlUaatl• pooilflUN■• 

. . 
.... ft&De8, tllOlap 1.tiw ul 1A ..a ot ~- A9 .. ,,.atalala 
1llmll 't1a low popalttloa 4-nalty be!a; dult wltta ta NIUncl. · bea.-, 

t1da al.lowt u to plane ht..,. -•d• an q,.Uty ant ~• . 
oaM. 

Ill e~loa, it au IMt eND tut mat of tbt p1'Dblem !a till 

48UYUY d fai.q plarndns Nft1oa ta -=!tie• ad to the t'llral 

haft • c.w pnas.-t:lllt of_ eoo11011dc, HCS.1 am cu11:un1 iaolaticll. 

Aa • blaalt fbn1aim, I wll IN tm valul of f.Uy p.lwmtns, bat •lao 

•• • hlaok .. ta• t mow t mat be ,-w,Uw ....., to 41ttmpilh 

f..U.y '3enafn1 f1'aa "'49t$a ooabol. !ba lattl!r 11 .. au, ~ 
u tbll foftltll'. ~ ·a. not 1M •~l thne la It~. 8aM of 

t:lalA 4it'flra:•UIA• -.... bea DO~ oat Mft _..,, At TII .... , ~ 

hne aoqnnd a •ttaak Clll 119dth PNl- fa ~t of 11blm ~ 

»J mm1• 11 a ,ut • 

• 
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l~.\TIOH4L lffOlll n& fAMJU tUJfKING ~ a4 "--

among Alr:iaus um "imptriamt plo<" and Plaoeiic& Caner or Mdmty Medical Col-
amoa, tbcatiathe~ckAmcric:an t0111muniq lqe WU .fmlded jn 1971 .bf me Uniced 
• "g-eooddc." Tbc tact .&hat ~ CIOIUlt.dct St.ates Agency lor lDk:madoad Devdopme:nt 
whbln U\C coa.dzaent ,wich awl aud stap&Dl (USAID) for tninmc md raordl ID MCH/ 
populalIOIU ue DOl failq any better bu DOt Fr. T.he Q::lltcr i. a nsal'Cidildplhwy mff 
9101,cd &bdr attc:nticQ, nor have tbcy Wkd 10 wb.lch ta oompllmenu:1111 and l1Jppiine4 hr 1111 
noclct how well .Brillln and Japa11·arc doing ..u& of Mehany Ncdkal 0>Degc. Va.nd.ertifc 
wit}\ ~ pgp'Wll\lWD aud ace. ft- Univenlty, h:aho4J College. Jlbt U~wisity. 
'°11ms. Rd Bc:ariu Colkee m Nu11vme. ·nae 1ae2 

ls I.be reduaiaa of terdJi\y the llllllt mpt that lfcmny gndaaus lltt predom{naatJy. 
medic:aJ probl= .fac:q black :Aacriam ~ : black ~ pnetlee alsDolt. ad1tll\'lly iJl llJla 
Afriams? n:,J:i: ue chmc:urfzed ,by ·nef~~ 1114 tn 11\e-ilmer' ttt; emineDtJy 
m1-=•1i(e , lblmefully high ma, qualifkll ~ collece CO ·llU>dlc Ibis ~ of 
u:mal acl JDCnt momlltj,-and li:ruitecf aa:m tralRI~ and'iaatdt rdatblg to Afric:am: 
to modem· medial~- In \liew o£ theae l.enya 1n1 w first . subsabzrmi• AfriQn 
&cton. nght~a higher birth nu er:ne u a CO'IWl'11e adapt~ of!iclal populadon ~-
DCCelSUY-pnteea+t mewmn1 lt had a popula1ltm. 0£ 10.9 te.iilicm U1 the 

Beiui wtll alQt'C o! the·podtnc IISJIKII of 1969 mlSQJ md tocal m:a ol cm:r 500,UIO 
lul.J1y. pbnnlD&,. ~ qu,etdan tJius ldlc down sq ha. t1r t.io! ~ me of ~ ~ Isles. 
lO US a&ffll ad prJoritie,. !be Wlo,nng 'The lffnlF &Mm! per capCI fnoame ii ff!&. 
appoaeau.~yp~ia911cwidawbicn Tbt bu1h Neu 51 ~ l ,000 o4_popalalian; 
1ft ~ 1'0C 1Plftf C wilJ qum:J: Jnl:ant .lDCftality it ll3 pet },000 Jh,c l>i:rtm, 

(1) . Comp&du:ui-.e health, c;,m for ~ Olll'. wi pcpblttion growth II U% pe:r- yt:v. The 
people. · · ·~ life a:pmmcr a 48 yean' and .,,, 

(2) Massl~ educwollal elbt.: (•) 10 tn.ln of the fOpulaciof: • H-,-n old or~- I• 
pc'110Md to 1DcJ11de family ~ DJ &he. .. orda- to h_dp l}i:ia CICUDU'J CID'J Olll lb ~ 
cmrprebens:l-ve balth c:are plch&e Ibey will lalloa pobc,, m 2aur1a ad a pb,-fdan wee 
brlng to the pc:oplt: (b) to~ die public ICDC to ~~{ff~- 11 Mdwry under 
{I.he pa.timta) to apprecia.tt &oO(f he:aldl and ~ ampi= ~ U&AD? to be~ far~ 
bow to maiatm it. Tbc. ~ k that ing wnJ1y ~ ID 1tmya. . · 
Ule pultal:. (the-~ In thk iDJU.Dce), ~t ~ _off::zul at the· MCH/ff 
emmcipated from be:r own lgn.orute. ·h met, emta .. •lmlrucDcm emphasized ~ucuve 
to tll:t.cm:r ~ cea.aoJ-of !=' OW11 k:rtllity. ITillODrJ',.•phptol~. aod cndoainologr .I;" 
· muilJ. pluming XIII.st t}ways be·..-ohnurry mid, at tl,e ~ mhmal. ~ ~ 

&hd ~ be a pan of go.e&Wtdltal policy aspe,:tJ oflnmian fmffity. It 1adocted_lofth 
at ury te.eL · An etanl~ c4 the compttbffl- lOuculon. 'G1e o( ~u.aicatkms media, Del 
ti11e llelltll au-e. ~ the eeniu,e ponion.of socb hrallh .admbbtnDaD. ('I'al,k J). 
u ~ a citmomtntt.d at tlat Jolm · This part el tM tsaming lu.ed nlDe wtb-
Aodrcw ~ ~; Tuu:ep Innl- aboul chree 1'ecb louget ~ :projffled lic-
tut!. Abbtma, 'ffld ia wU doc:umenlitd. in the cwae o( t.a ~ at Mehary. Ooe was a 
p,,\)lbtloa' cl Fpsib Pkmtri111 in tlir .!O"VJA. ~wm ,emlmr for Africn ~ 
~ at Emory U~ in Atlanta, Ca. Iran about rtdi&rmt Alrtcan coon~ aDC! 
Apn1 197!.a Mc:ba"1 M'~ Collqe.:lhrooih &h.c other wu a tcmiim- m beallh wnmus~ 
lu Matcrn:al . Qdld Halth/P'UtUf .,,_. CIOD and plllJIIIUlf, . . . \ 
nlng (MCH/FP) Ccotr:r (T111iqct hwhutc ltalizing dt111 ~ of adding flmD, 
M t l Project #56), and bcahh prolmom!a ~ '° emdD1 btallh C'lica abo 
&om Ahica au pwlm:rg t.o eKflBDd the~ Joo.lliCd ltkDWlll OD tiae ad 10 tttla.· IDCrl 
.part oC tho approa~ a&, maahoo edvtationaJ penmmeI and \lie thc:m.cffedn'dy, 'riit NCH/ 
c~i» fw both !hi:: ~ "J..la- a.ml ilx CUDRm1er. FP Q:siier at Mdim)' .ii ~ o( a ,maber ol 
. ' lfebmT :Medial ~ hu produced worldwide·~- which. ofm -Ulllwnity 
DtmJ 50% of the bl.ad cSodms ht;tbt Ullked .~ for toeiaI wort.en. znme..mic!.wiws, . ~ 
Staus. 'Ibe M"ai.emat QJld Hcal&h/FamUr dcmopaphas, ~ commadlcaton. .: 

$09TIIEtM ~CAl . .GllNU. Sll'TIMllt \97~ Q, WL, 

·•·. : ·- .. . .. . 
. . · ... :/< :: :. ~ /_:· .. : ~ ~ _: 

•• · • . • " ! .~ ""':· • . .... 

: ~-,,~ ·,: . i! .. ::: .. ' ·.· . . . - .. . : •c,. . 

\lu'ee,, to 
murat ~ 
WIUD.Ne 

, 8ca~l, Joi 
pn. Htw 

: arganhati 
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)llrgUC! 
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G{}ditln> 

: ... ! 
. 51,rPopuli 

haw a1SD 
tu~ 
• TbtU. 
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, the Unil4 
-1llc loa, 

lrain1n& ( 
~while sai 

. Americzn 

I • 



' , 

.. : .. .. 

INnlNA~NAL. IFPOl'T'S IN FAMLY 1'UMMlNI 'T&AINI~ -' 11-

TMl.l I 
CClfUl'ffac otn'Ulill • ~ 

7'ft"'811~--- ... .....,.., . .. :.. .. ·,. C ,, __ .,,..,.,,,,,.._,.,_.i.-...s, 

M-'11 ..... .,, ¥:ft. ... . • . .: . 
e ....., ~r:" 

~ ··r:t-~ 
_,,..,. ..... a-a. .. ,ocs.,.,,,, ,..., .. 

r..ar ....... . 
, .... ..-111~ X-DIIIII aa:., · L-=e. f ':■ :£=-'II --~- === ~ -~~ mr:. 
c;o_..~ ~~ q~ =-"'-· ==---~ . \II --- LWf!F' =--
~ 

llfC&W--.. I I _,Ill 

~ 
....... . 

==-~ 
bow: ec:o~ia&.. wtri~ fatAllJ plau• 
aiD( pb:Jddam. u4 tldmiohtntan. The 
'le,elc af rnbdar fflT froai • dnm -ud aho:r1 
~ ID bul,mith ap:dal prosra!1Ui, IO 
masu:rl md 4octoa1 ~ Olm Amat­
CH 1lmtimldel !molted are New York (J)oWII 
StaUI). Johm ~m. Nan.IL <Mollu. 1'da­
pn. Ulwaff &ftlf"Havard. Pour nomml¥C'IICJ 
o:paimiorias allo imofferl fn trainillr m 
Flllllilr Bahll Jssc.. New Omana. The 
Margm.t Sqi:r ~ Buzo-. Tbc hpa· 
ladoD CouucD, ud. Pluaal hcnlbood 
of M'etsopo&tan Waslmc<OIL lntcmttioml 
agende5 1lldi • the Unhm Naliom Jmi.d1 
far~.Aanltitl. WDD.-4 tJN!SCO 
~ ~ a:mtrilnded to the trt.lnlng eJron 
in fflllopinr COUDUies._ . 

Tb; Uniw.l $cata bu pta,ed a.U!Admg role 
in . ~ ba.lamg -~ m. &ht 
Philippi11e1, IAcloocsll, Jtaza. Upnda. l.c:qra, 
and lfepal. Tmmng = t'oragn naublwl ill 
cbc Unhecl Sta1a ll a ~-term_ apcdlcnt. 
"t'he loir&-urm GbjeaM u to c!c1'Clap ihe 
ttal.niDf apaoir of~ couattfca 
•1dlc ma!malllfne m edsdDg 1lnD widl 
American inlwmiom. 

CIRlallS.U., 
. Tbcrc ue many CQIIUaOlt problrms Eadrig 

11.c inhabitantl of rv.nJ IO'IJcbcmtCl'U Ala'bam11 
and the people of the emerging nation. of 

Alda. Both pppbbllf m demoplphk· 
Illy, Talbgee, All;ie well smted to~ a 
dlmcal nilllng ate b 1-lth plarmrn fl:om 
Africa. ~ FamD1 llamzinJ ~ 
an:oflcrctlma cllJa l#GCJ, 1.900 '11l'R 9liJ.e 
am ol aodtna Alabama. l,flKlllQ, BlllJcd 
&ad lladl Cl0'IID1ia lia'PC ~ OXDblnell Po?U: 
~ of U.055· iclvcU1:111a. 

Al(bcqh the ceot11phi.: ldlblg it fW!ll. 
Jo1m Ani!mr Mtmorial 'Kolpltal hadf ia a 
$& mUnoo. ulnmoclml. l~ hospital. Jt 
is in this !adllq w!ae A.fticam~ most 
o{ wfrclinbl experlm..,c. 

Tbete are IJ poatlaN funded. iD oar M I: 
l~IIISfJliJatitleVHJ:Wp.at. A 
tuiiipei,emn,e tam ol IOda1 worbn, llU­
tridoallD. ucl pablfic Jaetith DIIT9 fs JM::wd 
bf d'ldla ~ olJuallidm-gyuem1~ • 
gicU, 'family pb...tas c1micl are ccm4'aeted 
fadepcnclc:mlr aua bl coajUDdloa with 
ameu.•1 cDoka cm. an avmp ef 15 per 
AIORd:i. Outade Jucma c:ouaty all ICnicct UC 
pnmdai la 1k Jta!bk md lllll9Cll couQtJ 
health facUlths In <00pcnlloa with ~te p,b. 
Ucllealth""°" 

AfdQa mJllea m:elft clintc cxpc:iauc 
wllh bodl _oulpldam. md mpaomt acrricd, 
Ia the dln.lcNUIJII, may patklpate bl ftmDr 
p1andQg OIMDIKIDogud.fn ptrticmlutervicwt 
with pwbUc \les.lth auna. p_utrllbmG. aad 
IOdaJ worim. nc,. perfmm physlo&l ~ 

nmtERN MiDIW. JOOINAL, SU'TWlat fflll-Vtl a. ltii. t 
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fAtUZ 
G.DOQl.lllW 
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• ...,..~., u< ___.._ 
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~ ud pelvic tmniNt:HIU nd tlk 
gc'ft)Q)C01 ml l'apmicobau .nun. A-. 
cber bm u, di,peme oral CIOt)~ IQ 
imm intJIIUleria:e dmca, and I.O mur bcxae 
,ala. 

Inpmtm wi'fiiJes imlllilt -wad~ 
•~• and .....,..,am pMicmt m,aap 
memc. •cl ~ of nono&J ddivaies 
u.d eplllioaamy lqllin.· 'nae lraiaa a!lo 
..,... u lmgbJ 111:Siaaq• IA the opmrq 
l'OOlm during ~c;;al ~ ~UM 
m4 wwwu llC:dioni (Table JJ. :: 

The dinJcal perfunamic:e GI the beal1h pro, 
fCNODPb tnme4 at Jahn~ Mcmcrial 
Dcxphal tbm fir :molt be rattcl as superior. 
Many ol tbe cligf taJ &tQ& wae aoq,iired ~th 
~ tpec:11 We ue ce,tala that Um 
Is M ID die ~ ucl a:p«ric:z,¢ whtcb 
lhcJ ~a iA dldr o,m cwntry. ~d ID lhe 
c:&celkDl adioluly ~ ,tffll by tbc 
Jrf~ ~ Dw4 Jltaldi Cl;rc{Pamlly 
Planniu1 Cader. . 

ln Kenya. die naio oC dottan '° Populatloll 
_is ~ to ll.0001 bul this &rie belie, 1bt uo­
cven mstribm.ion which :m. rural --, mar 

f 

1,111111~..,-,lfl t I ,--a......., .._.._ , ,._ 
lnal-• .... _. ... _,•I ,ta..._.._ 
ff ..,,, '" :.MIi .. _ ....... , .. ...,..._ 
11,.. I Wll<4 .,_ --~~-:.zr--., t. 
~ . 
~~ -.iAI~ -- - .. Dllat 

r I :1 ■n t ,_ ., . : 

Olcsb ... , ••• llatt......... ,' 
~ .. .r}Q..;;;gr ·-~---...,.__ ..... ~ 

. ~ ....... .. . 
•• , 

Sl0U'TMttK MIOICA1. ,c;iu1MA1. stf"tf:MI■ ,,,.__.,., "'· ..... 

' 

·-Tl 

UIIC. 

·• Tim 
:·ma&l 0 

.-:tJ. 
recomtJ 
~ 

ne 
eotmrti 
audJ~ 
nlOSICI' 

.".IIXmlb) 
"paaerlo 
~th 

. doQ. we 

oblitadl 
. When 
. mutoldc 
mats ~·· 



• 

• 

• 
' I 

► 

,taff confc:ience 
MEHARRY MEDICAL COLLEGE 
ENDOMETRIAL STROMAL SARCOMA 

DR. WILBUR M. BYltD: lbis 67-ycar-old nuDi­
parous black remak wu adriutted tn tbe G~colol:)' 
~rvice from the Eme:rp ney Room of ~ ~ W. 
Hubbard Hospital eoccpla.iiunf; of paUmc:.nopausal 
bludint uid the p~ of 1. tw:ue-llll mus through 
TM .. ~ -:11 hou~ prior w ..,J.,ulsslo!\. Tbcs mass 
was descnocd u 8e&b-lic a.cd meuurcd , x 3 centl• 
meters. Seva-ai days prior kl adnussioa she md ooted 
~enopaasal vagin.&l blccdilli fDt the ~s:t time and 
ai.e bJttding had prosressivcl.y inc:ru,od mml ~e 
heniorrhqe ~ OD the night of admiss!.on. Mc.no­
palliO bad oc~rrcd· 1S years previously and was un-­
comr,linlttd. ~ h:id ho.d z,o :adianoo. ~ili.z:a12011, 

This J)Ktiml bad had the usual childhood dis.ease,. 
Mcnarcbe occurred at tlle 3J:C ol 12 or 13 and was 
normal. The patieDt had. never ~ceivcd •bflou.ch she 
had 11Sed JIO COllUa.oeptives. She decicd ha'Vin, any 
suri:cry and had no h.iswry of previous hospitalizations 
UO!pl for that required for a fracture of her um 
sevttal ye:u-c u.rllcr. Tbcrc W1D -oa Jitsory of al.let,:y, 
ruberQJJ03il or diabetes. Her family history and systems 
review were non--«>ntributory. 

Ph)•,iazl baminatien: 0a adm"""°" ha \Cfflpc-Ul.1co 

was 99.6 F, pulse 100, re.spiratiom 18 and "blood pres• 
sure 160/ 100. She '11/"aS a well developed, Ml.I .n~risbcd 
black female -a.b:> 1ppeatt.d palo and .c&tbcaic. She wu 
oric.aud u to time IDd WU c:oaper&li'te. EuminatloII 
of the bead, note and throat wu normal. Hee c:)U 

dlo""-4 "bilatcnl ami, aenilia and lbe fwdl _pade J 
Keith a!l.d Wa.per retinopuhy. The p,pilt ttac:t.d to 
1i$'ht aJld accom,nodatiot\, Exai:oimtl011 at tbe tents 
revealed no ralcs. rhonchi or 'Whee=. Thert was a 
normal ,inus rh)'tl,m ud no c:ardlomcp)y. Tbc PJ,fi 
wu ln tJ>. fifth ~r,;oai«J :wace at O>e mid-daviealar 
lioc. Then wue DO palpable .masstS in the brcuts or 
axilla.c. Abdo.m.illa.l cucninatlon ~cd u ill-defined 
1'1\1$$ palpable 11\ both lower qlladra~ Nn other 
abnormal palpable or;ans or masses wer~ fell Tbe 
;kin of lhe labia. mtjor1 and rninora was thin ud 
I\UOphit, and lhert WIS graying pubic hair with • -male 
,-cr,.11:~"- TI1ol :onterior va.;iiu) -wall WU rtlaXcd to the 
lc'<d af the lntroltus. TIie vaginal mllCOSI dlowed lhID• 
nins. rdlcalni csttoien deprivation. Ttac:cs of blood 
appea~ In tilt: vag:iJ\al vault 1bcn "IIICre M .cr~s 
Jcs1orn; or tbe cervix which was snw1 and normally 
sltu:ited, but blood was trick!~ 1ro:n the erurnal 
ctrvical 01. Tllc uterus wa, antellaed, $Ot't and 12 to 
14 wceb ~atiorw siu. lt wa:, xn1i·t!Acd.. 3nd the 
:idne.t:a Mre normal to p~p-.tiaa. ~ectal--vatin•I ex.t1.ml­
n11tion CX>nfinncd the :ibove find~ 

u1boro/Ory Findin,.,r: Hemoi:lobm "IVU H .6 a,n/ 100 
ml hcma1ocit 3S%,. 11,·\iite blood count 14, 192/cu mm 
:i.nd red blood counl w:.s l .lt million/cu mm. The dif. 
fctr.:rnial ~owed 8.:;~ neutrophili;, 15~ lympboc:ytes 

From 1he Depllrtment ot Obstetrics and OyAecol~. 
Meharry !dedic.ail Conci;e, Nashville. Tenn. 37'>.-08 . 
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and I~ inoooc:}1C, xrum BUN wu )4 m&/JOO ml. 
~rum chloricl• wu ,, mJ:q/li1e1 and $Clllm Sodium l.W 
mEq/lira. Blood and va:uial cultures ahowe.4 no 
growth. The pathologic.il ~ of the OW3 eiq,cUed 
1hroush. the vapna r1:Yealcd that it was a pale. blunted 
~hndric:el tTWS, composed of DCcrotie tissue with some 
tndomclrical cleme:n~ 

Admuston inrpr=ioru: (I) postm~ va&Irw 
blcMlhls; (2) irn-ra~,i11e mass expelled; (3) aneinia 
11CC011duy to (1) and (2): (4) bypemn.dve c:ardiov.u• 
c:ulu dbeue; (S) 1l1criDe e11l1111emcat. etiol~ to be 
cktermine:d. 

Hospllol Co~: ~ the patient's blood wu tyJled 
and cross-marclled for transfuslOQ. and hi:r h)'J)tf1emioa 
was evaluated and neated. she WIS lhco t:il:en to tho 
opcratin& room wbcrc .rur.en:ntia.l dllallltloft and euret­
tase and pGJlcb cervical biopsy we~ puforutcd. 

MEDICAL STUDENT: l have a question 
a.bout the milliparoos history. Wu this volun­
tary? Wu she married before aDd bad DO chil­
dreu, or w~ she an old maid? 

DR. HENRY W. FOSTER: She was mar­
ried, and allow me to make this comment. In 
our population approximately 10% of manied 
couples ,u-c infertile. However, three of~ 1eD 
intenile coaples are vohmtarily infertile, whereas 
the remainder are thoueht to be fnvoluntarily 
infertile. 

MEDICAL SroDENT: I would Ul:e to know 
something 11bout 1hic mass: the sir..c, the loc&tio~ 
etc.? 

DR. BYRD: I cl.id not enter this information 
into the protocol ~-,u1.se I was unable to UISWCI' 

most of these question£. I felt that there was a 
mass in tho pelvis. It was not dramatic enough 
or br enough uul ot tllc pelvis for me to make 
a more definite determination. 

DR. FOSTER.: May I make a comment at 
this point. ! ha.vc been faced with similar sinia­
tions. I Lbink that a better cb.oicc of words would 
be ao "ill-defined mass." Sometimes }'OU do ret 
a lullncss, but you really ca11Dot say, for example, 
if it is 8 or 10 centimeters, etc. You have an 
impression lhat the pcJvis is occupied by ~ml': 
ill-defined or noo-specific fullness rather than a 
distinct mass. A mass, in a sense, connorcs 
pomive aod de6.n11.blc c;onfio~ while a fullnt:~s is 
a bit more indc:finhc and nebulous. 

DR. BYRD: I think it might be helpful iC 
I gave my peMc ex:1mination findings Qg.alti. 
On examination we concluded !hat the mass w~ 
in 1hc uterus, W'dS soft and was 12 to 14 weeks 
~tatlonal size. Thi( was: 2bout all we could 
determine. The tubes and O\'arics were not 
palpab1e and we couldn't determine whctheT or 
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not the mass, whlch was movab~ cnended to 
the Ja.taal pelvic wall 

DR., FOSTER: Dr. Byal, w= ~ findings 
coofumed on both rectal and vaginal examination. 
or were they by vaginal e:xarnination alone? 

DR. DYRD: 'nua w~ 1Jy roctal-vagmal e:x­
Amlnation. 

DR FOSTER: Axe there any other questio:os 
rcgudi.ag physii.al findi.lJ~? 

MEDICAL STUDENT: What is the c:zplana­
tioo of the 14,192 white blood count? 

DR. BYRD: This is a goou point for specula­
tion. Due to the fact she expelled a necrotic 
tissne mass from the. cervi.r. in. the Elnecgency 
Room. ~ ptCSUI.UC she developed some degree of 
intraute:rille iufectian. _At this point I think that 
this is about all we aie free to say. 

DR. CHA1U.:eS E. Mc:GlUJDER.: In a. case 
sucli as this, I think we should speculate about 
the variom causes d.. vaginal blccd.ing in a post­
~nopausal woman. For example, women can 
bleed from atrophic va~ especially following 
mtercoars&. They m.&y also bleed from taking 
estrogens but we know Sll.C Old not tab honnone 
therapy. 

MEDICAL STUDENT: Would you please tell 
us again what was done In the hospltal? 

DR FOSTER: She had a fraetiaoal dilatation 
and curettage. AJ you heard from tho patholog­
ical report. the tissue was composed of necrotic 
material with some e.ndomctrial glandular ele-­
ments. In view of the 1indingt o( a. pelvic mass, 
postmenopausal bleeding, and the pathological 
report of g]aDdular elements WC must assume that 
the cause of her admhsian was relatM to the 
endometrium. Oar next step JllUSt bo to diagnose, 
confum or role O\lt Qie ~e disorders In­
volving the endometrlwn which could be respon­
!;lble for her symptomatology. 

DR. HAROLD 0. BERNARD: May I say• 
ODC word here as to resi:,onsibility. I don't think. 
we have taken evezythi.ng into considerati<m. In 
view of the fact that she pused a mass, could 
tllls lady have had a deeenertte myoma. or .a.n 
endometrial polYP that passed vaginally'? 

DR. FOSTER: I ape that these should be 
considered. She CXJUld have h:itf R lithopedion. 
These sometimes erode and pass lhrou&h the 
vagina. However, I would say from the hi.stolog• 
ical report p=ntccl rh=r: i~ no tupport for these 
possibilities. 

DR. McGRUDER: Who among the medical 
,-111'1,:nt~ WRnf~ to sreeulRte about the diapocis 
of material obtained on dilatation and curettage? 
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MEDICAL STUDF.NT: Quite possibly the 
specimen could have shown endometrial aden<>­
carcinam& 

Dll. McGRUDER.: That is a good choice. 
Dll. FOSTER: Is there anyone bcre who 

wou1a cnsagtee with. this diagnosis if we bad not 
had a pathological report? It certainly would 
have been the most likely diagn.osit. Nobody 
couJd azgue with UUJ, btlt it ~ happens that this 
i$ not what sbe had. If it had been the diagnosis, 
the case would not have been as interesting as it 
ls now. What else c:ould this lady have had? 

DR. McGRUDF.R: I am not SUie, but there 
are many other diagnoses which might be con­
sidered. 

DR. BYRD: Okay, now I will add a few little 
pertinent pearls into the protocol. I thmk a -very 
signiticant positive ,tatement wu the mcmion of 
pos.ible radiation indw::ed menopause. This 
should have given someone a hint. 

DR. FOSTER: This is importam information 
s.in~ unfortunately JlWJY yean ago women 
rcc:;eived x-ra.y treatment !or abnormal bleeding 
problems. Thi" should serve as a key statement. 
Also what about ttophobwtic diseas&? In this 
age group, of course, it would be embryonic 
odgln as is seen in men. 

DR. BYRD: One other bit of pertinw ht­
formation is the cbaractu of the lesion. These 
lcsioo.s chara.ctcrlstfcally simulate the pregnant 
ut~. Her uterus was not only enluged bll! it 
was soft. This utorus in a. lady 30 years would 
be CODsidered a pregnant UtelUS and most phy­
sicians would refuse to place 8Il intrauterine 
device in sud! a uterus. 

DR. McGRODER: Something that wasn't 
mcntioood ia the protocol is that this lady had 
no chest x-ra,y. From what has been said thu, 
far, my diagnom would be '\ltmne sarcoma. 

DR. FOSTER: Or. McGruder bas the cor­
rect dia2nosis. However. this womaD bad a rare 
fonn of uterine sarcoma. She had endometrial 
stromal ~oma. 

OR. McuRlIDF.R: Tt\ 1111 my praetic". l have 
only seen one previous case of ~ndometrial 
SIU'C0Dlll, 

DR. FOSIER: It is good to remember there 
arc four basic sites of o~n of sarcoma. in the 
uterus: {1) in tho 2nyometrium, (2) ill the 
stroma o( CM endometriwn u in this cue, (3) 

in myomas, aDd { 4) in any o[ the blood vessels 
of the uterus. 

DR.. PJ·UllIP A. NlCROl.AS: When the 
,ominutd on part 668 
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Loculated Pleural Effusion 
(Answer on pace 671.) 

FIG. 1 

a inlcal PrC$Cll(1tiOJ1 
60-ye:ir-old bladt male with sholtnus of bteath 
Plc:ssc uamine the roe:a"a)08fam in :Pi,ure 1. The 

opacity in the r~I mid l11t1g moct li\:ely •~h: 
I ) .Broncbo.eenic Carcinom:t 
1.) R.itht n,iJdl~ lol,c alcJa:tasi~ 
3) Bronchial adcnom3 
4) Pswdotucnor 

From 1be Dcpuunent of Radiolon, UniversitY of Tennessee Medical School :md che 
Memphi1 VA Hospial, Memphis. Tenn. 38103. 
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dis~csi: origina.tcs i11 the walls of bluoc.1 vessels, 
the prognosis is p0orest. 

MEDICAL STUDENT: Do you mean in 
1.:nn:1 of yea,'$? 

DR. NICHOLAS: Yes. 
DR. BYRD: Within two years nearly :ill such 

pa.tieub im: <.la.d. 
MEDICAL STUDENT: What about early 

diagnosis? WouJd that have helped this woman? 
DR. FOSTER: I don't know. I do not believe 

this would affect the five year ~urvival. You ~e. 
one of the ma.in problems in early diagnosis is 
lhai it is dlfflc:ult to accomplish and :11s0 such 
s:ucoma." arc higbly malignant . 
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MEDICAL STUDENT: Do all uterine carci­
nomas bleed'? 

DR. NICHOLAS: No, those in t~ myome­
uium do nor bleed early. 

DR. FOSTER: Now Jet us hear about treat­
ment. 

DR. BYRD: The fact that snc does not have 
distant metastases \\ill influence what we do. She 
should have a pelvic sweep, and whether or not 
to use irradiation postoperatively is a matter of 
phi.losophy. 

DR. NICHOLAS: These rumorS are char­
actcristlcally radiorcsistant aod whatever we do 
the prognosis ii; unifonnally poor. However, I 
certainly agree that total atxlominal hysterectomy 
wilh removal of the adnexa as well as postopera­
tive irradiation should be offered this woman. 
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FRANZ INGELFI~CER 

THE POOR 

Frant J. Ingelfinger 
Henry W. Foster 
Jay lCatz 

To define the poor, one might use the ·purely econ0111ic crit~rion . Or, 
from what we have.heard in this FOT1JJ11, one • ight argue that anyone who 
is a subject of hUD\aJl experimentation is -poor -- that ·-is. po~r like a 
guinea. pig. _But OUT definition is intermediate. tie shall use poor to 
encompass those populations that are deprived not only for strictly eco-· 
nomic reasons, but because of social> cultural. adminis.trative, and po­
litical factors. 

Each of us will discuss selected major issues pertaining to t he use -- · 
of the pt>Or for experimental purposes. Since the poor have been dis­
proportionately used for experimentation -- and each of us __ ~grees on 
this P.Oint -- specific illustrative cases are not short in supply. 
Indeed, some of t he ~os t ~otorious cases .of human exploitation for re­
sear ch have involved the poor. 

My two colleagues are particularly conversant with one of these, the 
so-called Tuskegee Study on the natural-history of syphilis. Or. Katz 
was a member of the. Ad Hoc Advisory Panel established by HEW to investi­
eate •this study. Dr. Foster was .President of the County Medical Societ~ 
in the area where the study ..was carried out at the time that news of it 
broke. I have had no such firsthand experience. However, I am not pre­
pared to take , in the interest of fomenting controversy, the position 
that the poor are ideal experimental, sacrificial subjects. 

Our objectives in this discussion are: to ~ssess if the poor now arc, 
and will continue to be, particulnly exposed to use, abuse, or both as 
subjects of hwian experimentation; to examine_ the reasons why the poor 

·may be more likely to be used or abused as experimental subjects; and 
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to explore means th&t could be devised to ensure that the assumption 
pl ri3k by the poor does not exceed that of the rest of the population . 

HENRY FOSTER 

After l had agreed to particip~~e on thi~ panel, I felt that I could 
make my most worthwhile contribution, and indeed help create the Forum 
atJDOsphere, by raising an issue that had ·-at least" three components. 
First. I wanted to bring an i-ssue that had some reason~le degree of 
feasibility to it . Second, I wanted to bring an issue that would not 
be agreed upon by at least one, or inaybe lx?~h, of my panel colleagues. 
And third, I wanted to raise an issue that would not likely be other­
wise raised. I think I may have been successful in the latter .two. 

In searchinsz for solutions to the special ]'?'Oblem.s resulting fraD 
human experimentation in the poor, their exemption from· such. participa­
tion, in ay judgiaent, warnnts strong consideration. In the course of 

..my deliberations, however, it is essential to keep in aind that the 
concepts put forth here on this .issue of such prodigious c0111plexity ue 
directed not to the whole of the ·bi011adical research pool, but only to 
a small segment. As a physician who is also-directly involved"in ~ca­
demia, i a.a left with the f~eling of some uibivalence following my 
reco111111endation. 

In spite of the nany short_f~lllings in t he realm of hUJDan cxperiaenu­
tion, it 11a.1st be enipha.si%ed that. this CO\mtry' s biomedical research 
cODmmity has been a world leader i n its concern for medical ethics. 
As recently as 1960, no articles on this subject except in the English 
langua_ge could be found in the world l iterature. However, in spite of 
this concern, the thalidomiue disaster and subsequent events set into 
111otion a greater public demand for control. This demand in this coun-

_.try is expressed in the popular· moveiaent known as consumeTism and, 
specifically, in that in.ovement 's concern~th the right to know. 

In the biomedical research COlllll'lunity, it is expre~sed in the require­
ment for voluntary informed consent-Riving on the part of.patients. 
Given such universal concern, any perverse outco~es in research in 
humans t oday would indeed be most inopportune. especially if such re­
search design were characterii.ed by demonstrabl e disniption of the 
balance betveen r isk.s and benefiu for t .he patient . Parenthetically, 

•recent untoward outcomes of this nature ar e in gTeat part respons ible 
for our being a.~senbled here today . 

In this day of heightened consW11er awareness, ·occurr~ces such as the 
Tuskegee syphylis experiment , the injection of cancer cells into unin­
fo111ed 2eriatric patients, a1'~ the deception of Chicano wo111m seeking 
contraception caMot and will not be allowed to continue in this coun­
try. Although such ca scs-,nc br far t.hc:: eAception, they are nonethe­
less very likely t .o be viewed by consumers as the rule. The call to 
consider a moratoriW11 on the use of the poor in lnman experimentation 
thus stems as 111uch fTom pragnat ism c1s it does from :z.l truim. · 



152 

·Indispen.~able to ethical biomedical research is the balance of two 
values: scientific priority of discovery;· on the· one hand; and humane 
therapP.utic treatment, on the other . Thi s has come to be known as the 
dilem111a of science and therapy . There are those who fear for the sci­
entific priority if there is a shift in this equation from its current 
~tatus, and to exempt the poor, even temporarily, from human experimen­
tation wouhi create such a threat to research in the minds of s011e. 
However, if properly structured, such a moratorium wot!ld not be a hind­
rance; failure on the pa.rt of the biomedical sector to take such a ~tep 
will hav-e far graver consequences for both scientific and public inter- . 
csts and values . This alteration in policy should be intrinsic, and if .. 
the biomedical ~olllllUnity fails to do so, we can be assured of increased 
hostility and of public demand for even rore external controJ. 

By some estimates it is believed that possibly 80 percent of all hu­
man experimentation that has occurred in t his country involved the poor. 
How then can it be plausib1e to wai¥e the pli"rticipation of this grqgp? 
The answer, in part, relates to the -makeup of the group nomally char­
acterized as the poor. Although illplicit i n the tem poor, as stated 
in IIY colleague-'s introduct~ry rema.rls 1 it is the social amLcultural 
deprivation that is of primary significance as it relates to this whole 
~estion, rather than the lack of economic resources per se . There are 
many who are classified as poo~ ',ffl() do not suffer deep and grindin& so­
cial and cultural deprivation, and dlerefore need not be considered for 
exemption. 

How then is it to be determined who is so deprived, and thus subject 
to exemption from human experilllentation! It is my belief t~t those 
incapable of clearly providing voluntary informed ·consent constit~te 
this Jroup.- They are the functionally illiterate; the senile, those 
who do not co11111and the englis.h- lan~aie. and _certainl_y the mentally in• 
competent. · 

Irrespective of the definition one chooses to use, however, it is ap- · _., 
parent iha.t the biOllledical sector has come to re!. ~., i1eavily and in a 
disproportionate fashion on t.he use of the poor for hwnan research. We 
should be reminded that the poor constitute a relatively small"propor- ·­
tion o~ this nation's total population. Moreover, we should begin to 
look beyond the poo~ for"'huma:n research ·subjects, with the ultimate e~­
pectation that this segiaent of our population will dwindle. 

According to the Bureau of Statistics, there were just ov-er 24 mil­
lion persons in this country classified as below low-lncone levels in 
March of 1973. Even if this number were doubled, there would still 
remin more than 1S0 million nonpoor ·who would be, and in fact have 
becoa,e, more accessible to research usage as the mode of health care 
f i nancing changes -- an issue with illpli~ions of its own. 

Nhat should we hope to accomplish during the suggested mor&toriuu! · 
Thi s interim should be used to reexamine those factors thatund to 
disrupt that b:11:lnce betwoen :science and therapy, and thus restl"Ucture 
those mechanisms necessary to maintain that ~uilibriUll that spawns the 
most favorable milieu for both hwnane values an<1 scientific priority. 
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As with a.ny socially stnictured system, conflicts develop in the appl1-
cation of values by those who are part of the system, n!Sulting in CO!ll· 
pliant and deviant behavior. There a~e .social control processes that 
when operative tend to preclude deviant ·behavior. These processes take 
the £om of socialization or training, collaboTation Rroups and infor­
mal networks, and forms of-peer review . . niere is a great need for the 
socialization of human values in medical school and beyond, as has been 
pointed out so well by Renee Fox. . ., 

Studies show that the socialization of scientific value~ is w~ll · 
ahead of that of human values. Characteristics of collaboration groups 
and inforaa l nctworls that lend to deviant behavior could possibly be 
improved if changes were made in the process of academi~ reward and ad­
vancement and in the financing of medical education. Although external 
pressures for peer review continue to be appli.-.l, thcr~ rer.ain ot~=~ 
refinement~ and innovations that can, and ought to, originate fro~ 
within our ranks. 

In conclus i on, I IIIUSt reiterate that our profession today is under 
the greatest scrutiny ever, and it behooves u.s to consider the measuTes· 
-mentioned in this prcs~tation ~- measures that should help to prevent 
new hwian catastrophes. Further disa_sters at th~ juncture will do far 
greater ha.nu to the interests of 'biOl!ICdical rese~ch th~ will the ex­
emption .of a small, vulnerable segment of our population. 

JAY KATZ 

Should what I have to say sound like a COIIIIIUJl.ication from Mars, I would -
like to apologize beforehand. 

H~ experimentation can be ha1ardous to its subjects. Thus it is 
not surprising that the economically and socially disadvantaged are 
conscripted for research to a disproportionately large extent. Through­

.out histroy the poor have been indentured for so~iety's most disagTee­
able tasks, and medical- science has only.followed ~ime-honored patterns 
of recrui traent . 

It may see11 regrettable that in the na11e of progress, science too 
requires its unwilling subjects. Yet fort~~ benefit of present and 
future generations, science a11d society have al'!llys· tolerated human 
sacrifices : the Aztec: gods de~anded then lest the universe fall apart; 
the fires of. the Inquisition con!iwnod thCJI lest faith be uuiiu.ishlld; 

· and Apollo , the Physician, per11itted them lest disease not be under­
stood and conquered. 

It would be an exercise in futility to curb tradition-by focusing 
merely on the poor and in~-ulating them froB participation i n research. 
Such a limited objective wouJ.d only create new groups of cheap bodi es 
who are not unidentif1abl~ by a means test. lf today's or toD10rrow1 s 
poor are to benefit from our concern over their fate, we TDUSt not sur­
round t:hem wi t h special safeguards, hut rather look to the underlying 
causes that make the poor particularly, though not solely, vulnerable 
to exploitation in research. 
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Rupture of the Pregnant Uterus 
EDWAJlD R. HILLS, M.O .. 

and 
HENllY W . FosT.Eit. M.O ., F.A.C.O.G., 

Departmmt of Obstetrics ,md G7ne,olog7, 
John A . Andrew Memorial Hospit,tl, 

T111/ugu /r,11i111re, Alabama 

R UPTURE of the gravid uterus is one of the 
most catastrophic events in medica:l practice. 

There is a large volume of current literature con­
cerned with signs and symptoms, management, as 
well as theories of the mechanisms involved. We 
have correlated the experiences of the John 
Andrew Memorial Hospital over an 11½ yCJ.r 
period as they relate to uterine rupture when 
compared to current world literature. We re­
stricted our study to pregnancies of 20 weeks 
gcstatioo or more and only complete ruptures were 
included. Uterine scar dehisanccs, window ruptures, 
and minor incomplete ruptures were not included. 

INCIDENCE 

Rupture of the gravid uterus is thought to occur 
in approximately 1 per 1,500 deliveries in this 
country accounting for )% of maternal deaths.1 

The highest incidence reported in the current litera­
ture is 1 per 93 deliveries as reported by Rendle­
Short in Uganda.2 At the John Andrew Memorial 
Hospital, which serves a nin.1 and predominantly 
blade populatioo, the.re were 14 uterine ruptures 
among 16,264 deliveries from Janm.ry 1, 1962 to 
June 30, 1973, an incidence of 1 per 1,162. 

Yussman, who reported 28 ruptures in 34,435 
deliveries, an incidence of 1 pct 1,230 deliveries 
at the Louisville General Hospital, noted that 
rupture of the gravid uterus iocreased.3 However, 
Bcachmao, who reported 101 ruptures in 197,117 
deliveries, an incidence of 1 per 1,952 deliveries 
at the New Orleans Cllarity Hospital, relates there 
has been a decreased incidence. 4 

There were nine ruptures in 7,240 deliveries 
during the time period from 1962-1967, an inci­
dence of 1 per 804 dclive.rics; whereas, from 1968· 
1973 there were five ruptures in 9,024 deliveric.s 
an incidence of l per 1,805. Our figures tcod to 
agree with the findings of Beach.am. Incidence ap• 

pears to be related to the classification of ruptures, 
socio-economic factors and availability of obstet­
rical care. 

METHOD AND MATERIAL 

All patients were black, ranging in age from 
16 to 42 years, the mean age was 29.~ years. They 
were para O through para 11. The mean parity was 
5.6. Uterine ruptures were classified as spontanc• 
ous rupture of the intact uterus, traumatic rupture 
of the in tact uterus. and rupture of the uterine SCLr. 

Attention was focused on concurrent disca.scs, 
uterine and placental abnormalities, blood loss and 
replacement. therapeutic management, fcb.l and 
maternal outcome. 

SPONTANEOUS RUPTURE Of THE INTACT UTERUS 

Sponuncous rupture of the intact uterus occurred 
in nine cases, representing 64.3% of our sample 
All patients were in active labor. Three of these 
uterine ruptures were noted in the postputum 
period. Seven involved the lower segment and two 
involved the corpus. One of the upper segment 
ruptures was noted to pass through the scrosa and 
musculuis but did not involve tbc codomctrium. 
This pati?ht experienced a tearing "sensation," 
cootinued in labor and ddivered a vW>le infant. 
This type (?f so called "external rupture" of the 
uterus was reported by Borenstein and Katz 
in 1972.~ The big danger here is that manual ex• 
ploration of the uterine cavity will reveal an intact 
uterus. Age range in tile group ranged from 21·39 
years with a mean of 29.8 years. Parity ranged 
from para 3 to 16, with a mean para of 6.8. 

TRAUMATIC llUPTUllE Of THE INTACT UTERUS 

Ruptlue through the lower cervical cesarean SCC· 

tion sar was noted in three patients. No ruptures 
of the dassiaJ scar were noted in this group. One 
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rupture occurred in a 29 yeu old para: 9 at 20 
weeks gesution. The patient bu! had ooe previous 
ccsareaJJ section for placenta previa, there was oo 
evidence of active labor at the time of rupture: 
1:1e second patient wa.s 42 years old, para 11 

with HCVD at 36 weeks in active labor. The third 
patient was a 36 year old para. 8 who b.id had 
one previous ccsuean section for abruptio phccna. 
She was at term in active labor. The mean age was 
~5.6 years and the mean parity 6.3. 

TRL\TMENT 

. Blood transfusion was instituted in a.JI 14 pa• 
bents. Tiu-ee patients (22%) required less than 
lOOO cc of blood whereas 11 patients (78%) re­
quired 1000 cc or more blood. Eight patients 
(H%) experienced shock secondary to blood loss. 
Hysterectomy was performed oo all 14 cases. 
Eight patients received total hysterectomy and six 
received supracervica.1 hysterectomy. The condition 
of the patient often dictated the approach tuen. 
The average operative time for a supracervica.1 hys­
terectomy was 1.5 hours, average operative time 
for total abdominal hysterectomy was 2.4 hours. A 
right salpiogo-oopborcctomy was performed in 
one a.sc and bila;terial salpiogo-oophorectomy in 
one ca.se. Two cases required bladder repairs and 
ODe a.se required a neocystotomy and bilateral 
urctenl atherizatioo. There were two cases of 
renal shutdown; ooe case was successfully treated 
using the artincial kidney. 

MORTALn'Y 

There was ooe matcm2.l death in our series 
which represented 7o/o of the uterine ruptures. 
There were nine fetal deaths representing 64.3% 
of the uterine ruptures. Menon reported a 10.5% 
maternal death rate with an 80-100 fetal mor­
tality.• Delfs and Eastman reported a 22.6% ma­
ternal death rate and a 41.5% fetal death rate. 
Other authors have reported a wide range of 
mortality 6gurcs1 (Table 1 ). 

DISCUSSION 

Although, our overall incidence of uterine rur­
ture was 1 per 1,162, its occurrence decreased to 
1 pct 1,805 over the past 41/2 years. This is O:• 

plained in part by a liberally funded Federal Ma­
~ernal and Want Caro Program which has greatly 
mcrcased the avaia.bility and quality of obstetrical 
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MA/mud p,uJ 
h/1- Moru!i11 (%) Mffllllit1("/o) 

Mmoa• 10., 80-100 
Rendle-Short' 36.3 82 
Delfoe, Eutmaot 22.6 .Ct., 
Yussimn, Harnes' 0 1◄.2 
Hills. FOStcr 7 64J 

care:. This program, which began in 1970, has hul 
a tremendous impact on this patient population. 

Our study revealed that youth and low parity 
do not coaf cr absolute protection from this com­
plication. However, multipa.rity does seem to be 
a predisposing factor, 10 of our patients {71.5%) 
were gravida 4 or more which is comparable l~ 

Margalius a.ad Crapanzano who reported 41 rup­
tures in which 70% of the patients were gravida 
4 or more.• 

Rupture of the uterus associated with pitocin 
infusion ocOlrred twice. Both individuals were 
young and of low parity. This is explained in 
part by a general policy of refra.in.ing from the 
use of pitocin in elderly gravidas and para , or 
more. A'Wais and Lebhctz reported four in.stances 
of uterine rupture in 199 grand muJtipa.ras, an 
inciden~ of two per 100.• This was with full 
prccautioos using a carefully measured oxytocic 
pumt, iofusioo. Therefore, ooe must continue to 
use full caution with young women of low parity 
and the pitocin stimulation of the grand mult:ipara 
is extremely hazardous. The incrca.sed use of con• 
duction anesthesia detn2Jlds pitocin in.fusion must 
be cucfully monitored. 

Ritchie reported 132 women who lad 233 
pregnancies after rupture of the uterus in Nigeria_ to 

There was a 12.8% incidence of repeated rupture 
with two maternal deaths. There were, of course, 
no repeat ruptures in our series as all of our pa­
tients received hysterectomy. The choice of pri­
mary repair, or hysterectomy will depend on the 
cha.ra.ctcr of the tear, condition of the patient and 
philosophy of the operator. There appears to be 
marked variability in the ciro.unsunces surrou.nd­
iog each uterine rupture. Each ase must be in­
dividualized. 

Prevention where applicable is most desirable 
and may possibly be exercised "·hen considering 
candidates for p itocin, earlier use of cesarean sec­
tion in multiparas with poorly progressing breech 
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prcscntatioo, a.nd routine cxploratioa of the post• 
partum ul'Ct\ls. The liberal use of blood, plasma 
apandcrs, fil>rinogcn, antibiotics aod prompt 
opcratiTe intervcntioo uc necessary to save life 
and improve maternal outcome. 
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Gestational Variation of Fatty Acid Composition of 
Hu·man Amniotic Fluid Lipids 

SALIL K. DAS, MSc, ScD, HENRY W. FOSTER, MD. FACOG.· PARIMAL K. ADHIJCARY. PhD. 
BHARATI B. MODY, MD and OIPAK K. BHATTACHARYYA, MSc, PhD 

'ne aanoun, of 10111 lipids of the amniocic Su.id of normal 
1nnn•a ,ubj«u iDCreun progr,,.inly with &'"'•rional •~ 
ancl ii round to be rnuimum in lab« at lam. The 
lecithin/tpll.mgomyelin ratio, whkh UlYariably iacreuc, 
with guutloaal ag-t; u 2: l or lffJlCI' beyond S-4 w~~ or 
pregnancy aod become. maximum 11 lCTffl labor. No 
ddiai<c candat'°'1 niau bctwttn the palmitic acid concnu 
of cotal lipich and g-c.taiional age; but the ~lmitic acid 
coocnit ol the lttlthin fraction incruact witl1 gNUlional 
arc aod thu iD<Tc»c i, markedly acctlenccd neu the !◄th 
,,,ttk of pc-egn.anq. AJ-, it ia obt<ncd that uu arachidooic 
acid ol cholesterol Netn inaoM:S wi~ ~aliooal agt. 
Tbaclore, it i, suggested "chat both the palaiitic acid lud 
of lecithin aod the uadiidooic acid Incl or cbolntuol 
e«cn micfit ICr"lt as more rduble indicn than currnu 
IMt.bocla bdng e:snploycd for the •~nit of fetal lung 
,nanaricy. 

AL TlfOUGH 12 YU.S have passed since Helmy and 
Hack' first observed that lipids arc normal con­

stiruents o( human amniotic fluids, relatively little is 
known about the di,tribution, (unctions, chemical 
structures. aod quantities o( these lipids m amniotic 
fluid; even Jess ·is known about the individual fatty 
acids they contain. 

The following published reports concern amniotic 
fluid lipids in human: (eta) lung contributes to the 
formation of amniotic ftuid2◄; lecithin is the major 
coastituent of alveolar surfactant• and the amount o( 

this surfactant lipid is deficient in inf ants dying o( 

hyaline membrane disease'·'; the lipid contains rela­
tively more phospholipids, free fatty acids, hy~rocar­
bons. and cholesterol esters but smaller amounts o( 
various gJycerides'; total lipids, total phospholipids, 

From the Oepar1m<nb of Biochemistry and Obstttrics and 
Oynoc:olosy, Meharry Medical Collqe, Naslwmc. Tt11nes.see. 

This invcttiption wa.,_ supported in put by USPKS Grant 
DE-03191 from the Naliocal lns1itu1e o{ Hea.Jt.i.. lctbcada. 
Maryland Lnd the Tenneuee Department of P'vblic Health, 
Divisioo of Child Hca.ll.b and Doclopment, Sulivillc, Ten­
~ -

Submitted f« publi~tion Au1ust 5, 1974. 

and lecithin levels :ire decreased in several abnormal 
pregnancies (prematurity, respiratory distress syndrome, 
hyaline membrane disease, anenccphaly with poly­
hydramnios and diabetes mellitus)•; free cholesterol and 
uncsterified fatty acids originate from placental transfer 
and various csteri6ed fatty acids arise in the fetus10; 

the hydrocarbons and partly free cholesterol arise 
from vemix caseosa. and the amounts and tbe percent­
age composition of the various lipid cl.uses do not 
differ with increase in gC$lational age•; the ratio o( the 
quantity of lecithin to the quantity of sphingomyelin in 
the phospholipids extracted from the amniotic fluids 
serve as an index of-the fetal lung maturity11; the fatty 
acid composition diffen between individual lipid classes 
and palmitic and palmitoleic acids are the major fatty 
acids at tabor12; and palmitic acid serves as an index 
of fetal lung maturity. u 

The observations contained in some of these studiu 
are conflicting in nature and deserve special menticin . 
For example. Pomerance and co-workers" failed to 
find any signi6eant variation in the content of phospho­
Jipids and triglycerides in amniotic: ftuids between 
nonnal and abnormal pregnancies (hcmofytic disease 
of the newborn, toxemia of preinaocy, and diabetes). 
The tecithin/ sphingomyelin ratio in amniotic ftuids has 
been shown by Nakamura and his co-workers" to be 
a reliable indicator of gestational age but not o( lung 
immaturity. Furthermore, Singh and Zuspan12 have 
reported th:it the content of total lipids of r.mniotic 
ftuid increases with gestational age and reaches iu 
maximum at term. 

Thus, most published results ref er to the lipid con­
tent and compositioo of the different lipid classes and 
deal very little with the distribu~on of individual fatty 
acids in various lipid classes. Moreover, little is knowc 
abo-it whether the fatty acid composition of individual 
lipid classes varies with increase in gestational age. The 
p~nt communication deals with !he detailed human 
amn,.\tic ftuid lipid inalysis, with emphasis on the fatty 
.iciJ .:om position of . the major l_ipids like cholesterol 
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eaten. trfslyctridcs. free fatty acids, le<:ithia. and 
1phin,omyclin at dilf erent stages or acstation. 

~TIIIAU AND NntOOt 

Prtparation of Samples 

Amniotic ftuid was collected at Hubbard H~ 
from normal patients by tnnsabdominal and ..­
(in labor) amoioccotesis at diffcreat periods o( pi. 
tion. Tra~bdominal specimens were obtained "7 
localizini the placenta with Doppler ultra.sound and 
aw.c:uJtation. The skin wu cleansed with iodine 10lu­
tioft. Local aoesthcsia was employed at the akin punc­
ture site, and after me ffow of amniotic fluid wu 
established, S io 10 mJ were aspirated via a #'20 spiaal 
needle and collected in sterile IO.ml pasi test tabea. 
Any specimen which showed contamination with blood 
or meconium was diJcardcd. Each fluid sample was 
ccntrifused at 3000 rpm for 20 minutes to rc:mon 
...a CMCOSa. fetal squamous cpitbdial cen1, 11:Dd 
-.. Tbl aupcrnatmt was kep( frozea at -20 C 
all \ a4. which was within, 1 week of collection. 
PJrieilts wen 4tYldcd into four sesutJonal VoUP': 
,roup 1 = IS to 22 weeks (3 cases) ; sroup II= 27 to 
33 weeks {4 cases); group III = 34 to 40 wccb (3 
cases; and JrOUP IV = labor at tenn (3 case,). 

AltlJl1su o/ Lipids 

P'M miJU1ltm of amnio<ic ftuid WC~ shaken in I 
,q>1ratory fuD.Bcl for JS minutes with tS ml o( chloro­
form-methanol (2: 1) and ccotrifagcd. The top layct 
was recxtractcd for 15 minutes with l O nil o( chloro­
form aod ccotritugcd. The bonom layer from the second 
extract was mixed with that from the tint one and the 
combined solution was concentrated. This solution cc,n. 
ta.incd almost all of the neutral lipids, sf ycotipids, and 
phospholipids occurring in the free state in the amniotic 
lluid. la order to RCOver the last ttac:Q of lipids which 
might have been still pr~nt as bound forms in the top 
layer from the second extract. 5 ml of distiltcd water 
were added to the top layer aad the solution was 
adjusted to pH 3.0 by the addition of I N HO. The 
acidified solution was then extracted three times with 
diethyl ether, and the ether phase was adjusted to 
neutral pH by repeated washing with distilled water. 
The washed ether layer contained almost all of the 
prostaglandins, if any, and trace amounts of ncutnl 
and polar lipids which originally exist in the amniotic 
ftuid in the bound form and require acidification for 
release prior to extraction. This ether solution WIii 

mixed with the previous chloroform concentrate w 
the combined solution was concentrated and th~ 

after freed from rbc nonUpcd coi,ramt-• 'r die • 
plicatioo of-Sepbadu colo.ma ctuoc ... _4'11.'' The 
clu.tc free the Sephadcx column WII eftpotated ID 
dtyneu ia a tared coot&Jncr u:ndc::f ,w:wm at room 
temperatarc. and the rcai~ 1'11!1 -«,ts1 aftu funMr 
dryiq ia I QCUUD'I dcaiocaCot °"' pbolpbcxic .. 
hydridt. ~ io<al lipid thua ob1aacd na di.Jlohied 
in a small tnowa volume ot c:bbe6>llill md II ali.quol 
o( this l0Ntiaa was used foe ~ lato ~ 
lipids (Rr = 0) aod VatlOQI neutral &pd dassa (ll, 
> 0) by thin-layer chromatosraPbJ cn.c) oa silica 
p G aJm ptaies, wm, psttolewn ctbcr (l,p ~70 
C) :dicthyl ctbc.r: acdic acid (90:JO: l, 'f/v)s•. • ~ 
s-ol-f=t •)'Uc tot dcvclopmeoL Various DCUtral ~ 
tbua ~ oa the TI£ plau were 'l98Dtitattd by 
the aae. ot·a Modd SlOA PbotO¥Oft ~ • 
cord.inc II> tk dwriai~ ~ 1'!>:. 
ccdcm cl RO\ISOr and bis c:o-woruri." tie ~ "iJ 
IOcal polar ~ ,..... obtained biy di~ at:.~ ­
wdpt of k01 1lp:dl and Ce NP' ol· ~ ~ 
lipids (~ choklterol ~ DI ~ 
tri&tyceridel. he fttty addl, a-~~ -~ . . ~-~ ;ac.) ·•·'f• • ... ·r , . ...... .• 
ceridea, uu IDOOCJ{ycen • . . . .. ,. . • . .. . . 

ADothrt bowls aliquot cl total li;id~illmio(·• 
\lled for TLC to aqcntc ~ .fJcm-.,,__. 
lipids (neutnl llp\dl, J!ycoapid,, ad ~mh) 
min& 1 ICICood soh-cnt system. bemciae:.d5ozaoe:~ : 
add (20:20:l, V/'f).U ·:. i € ·.,,....... • :. · 

AD ocwal. lipidt. ~ ~ ~ . 
(Ea. E,, F~ F.., etc) mi~ ~ -~ ~ ,~ 
kaviJi& ptioapbollpida at the pozat ~ ~ ~ .-.~ ~ 

It should be pniarcd out wi& tbb ~ · 
docs not report uy data m _the:~ ~-~ 
pndias and afycoljpi&; dl1I wll1 t,c_~ . ~ ~~ 
wbac. The =raolved ~ .c~:.:.t.= .· 
tbo n.c p,tt ·were scraped dkdy. ~ -~ · ... • . . · 
scmr~ catme tnbcs (16 X 100 mm) ·atpe1~1'W~ 
with a small known volume d. mctbazd,, ~-~ 
ol thb methaoot aoluticc w-. used far ibc 4ct• cl 
varioua ~pida by~ \1t -~ 
the followq pair of aol~l ~- ~"'!~ 
mcdwd:CODC. ammonia (65:35;5, YJT) ud ~ 
tonn:mcthaDol: acetooo: e=ic acid:nlff· .<5: t :~.: l; 
0 .$, v/v).s• Pbocpbomolybda&c apnya• were oaied • 
the ~alizma •sen' foe dM "Wiom ~ 
Aoothcr aliqoot o( the phospbolipd ~ll WII accl 
for the acpantioa ioto variow ~~ clulcs by 
ooc-dimendoa.al n.c usq a --- ijulca. aletc> 
roan: methanol: acetic add~ -nter ~: t 20: 15: l ~. 
v /v). tt and ultimately locithia · (L). al a,' i !tp'lycliii 
(S) were quantitatcd from the n.c ,_ bit tM ap,­
plicarioc d.. cbarrinr-tramm.wion de:. 115111 NJ" 
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AF LIP- IS 

A rtc,l,,·.,is of Fotry Acids 

F.arty acid analysis w.is carried out on the lipid 
fr.1ctiuns : choksterol cs1ers, trigly~cridcs. frel! fouy 
acids. lecithin. and sphingomyelin. These fractions were 
scpar.1ted by preparJtive TLC. Ali4uots of to1al lipid 
solution were applied as bands on TLC plates and 
de-veloped with respective solvent systems as described 
earlier for separation into \·,nious neutr.11 lipid classes 
and phospholipids. Absorbed layers of the resolved 
lipids on TLC plates were scraped directly into 25-ml 
round bottom flasks :ind saponified with O.S N meth­
anolic KOH, and the fatty acids released wae con­
verted to methyl esters by he:iting for 5 minu.tes with 
14 % boron trifluoride in meth:mol. n An aliquot of 
total lipid solution from each amniotic fluid was also 
saponified and the fatty acids obtainf!d were methylated. 
The fatty acid esters were separated and quantitated by 
the use of a Model 7400 P:ick:ird Gas Chromatograph 
equipped with .1 t\am~ ioniz.ition detector. The GLC 
analysis was carried out on a I 0~ diethylene glycol 
succin:ite polyester, ¼ in 6 ft column, maintained with 
20 lb pressure of nitrogen g::is. Temperature program­
ming was carried out from 120 to 200 C. The fatty 
acid methyl ester content of aliquot used for GLC was 
O.S to 1.0 11g. Assignments for each peak were ob­
tained from a semilogarithmic plot of relative retention 
time versus chain length and degree of unsaturation of 
standard mixtures of ratty acid methyl esters. Peak 
areas were determined by multiplying the height by the 
width at h3lf height. The relative percent of each fatty 
acid methyl ester was determined by dividing the are:i 
under individual peaks by the total peak area. 

llSULn 

·\ ,ignilicant incrc:iSc: in total lipids of human am­
n1. •tk ftuiJ from 22.50 to .$3.73 m~/ 100 ml or fluid 
WJ, obscrwd Juring the increase or ,cs1:ition:.il age 
fn•m 18-2:! wcel.:s to term (l:ibor) (T.ible I) . The 
1<•t.1I lipid content was not remarkably different in am• 
niotic fluid between 18-22 weeks and 27-33 weeks or 
pregnancy. However the lipid level was substantially 
increased when pregnancy extended bqond 33 weeks. 

There was no significant change. however, in the total 
lipid content of amniotic fluid between 37-40 weeks 

of pregnancy and term with labor. Triglyceridc:s. free 
cholesterol. cholesterol esters, free fatty acids, hydro­
carbons, and polar lipids were the major lipids in 
amniotic fluid at every stage o( gestation. Diglyceridcs. 
monoglyccrides, .ind ether lipids were the other neutral 
lipids detcct~d in most or the samples in appreciable 
amounts .1t all periods. Lecithin, sphingomyelin, phos• 
phatidyl ethanolamine, .ind phosphatidyl serine were 

the major polar lipids at every stage of pregnancy. 
Other polar lipids, such as phosphatidyl inositol, phos• 
phatidic acid, lyso lecithin, lyso phosphatidyl ethanol­
amine. cardiolipin, and cerebrosides were also present 
either in tr.ice or in appr~ci:ible :imounts. Among polar 
lipids only lecithin and sphingomyclin were quantitated. 
While an increase was noted in the amounts of free 
fatty acids, Cree cholesterol, lecithin. and sphingomye!in 
during the :idvance or pregnanc~ frons ti\,,· ,,-~· .. nJ 
trimester ( 18-22 wee ks) to the th

0

ird tr1n11.~1c: i : • · ; 1 

weeks}. the amounts of other classes of lipids. )uch a:. 
hydrocarbons, cholesterol esters, ether lipids, :ind to 
some extent tri-, di- and mono-~ycerides decreased 

Tuu I . LIPIDS Of HOMAN AMNIO IIC FLUID 

C' 11mp<MWnt1 
a,~l<J>• 

11-2: wA 
Group II (4) 

17-JJ .-A: 

Total lipid$ 22.50 :t: 1.2..a• ZS.SJ ::t: 1.01 
Total neutral lii,i~ 17 . -19 :t: I.I~ 16. SJ ::t: 1.06 
Hydroc.arboas 1. 62:t:O. I.? 0.7:J ::t: 0 . 16 
Chol~tct"OI OICU ~-OS :t: O. :?Jt O.IO s: 0 . 11 
Et~ lipids O.S3 :1: 0.08 0. IS ± 0 .0.? 
Trialycuidcs ,l.117 ± 0.11 -i. 50 :t:: 0 . 15 
Free fauy acids ) .OS ::t: 0 .06 S.19 ± O. ~ 
Free cholc<rctol ~. :.i ± 0.06 " · 30 :t: 0 .0) 
Oi11l)Cct"idcs ll . 6S ± 0.08 O. S3 ± 0 117 
MonoglyccnJ~ Cl.-'5 :1: n .01 0.)3 ± 0 . (Xl; 
Total rolar lirid~• S.01 ± 0.11 9 .00 .t:: 0 .$1 
Lecithin I. 97 :t:: 0. ?I -i. 62 ± O. J> 
Sphinaomydin 1.99 ± o.n ) . ti :1:0.1· 

• • Number ur ca,;c,- in pucnthois 
' • Val~ in millitir•m~ per I()) ffllllilittts amn .. ,c~ ·:ud ± SO 
1 .: Compo,;cd "' lcc11hin. ~phinaom~clin. pho--; •l\&1 . . • 1 eihanolamin. 

lyso lccith,n. ly,.o pho:.pharidyl c:thanulaminc, car~•-·lir,· ,nd ccrct>rc,,.. .. ·· 

Vol. ,s. No. , 
Apnl 1975 427 

Gro11p Ill (Jl Crot,p IV (Jl 
)4-40 wk T""'labor 

4,.,:, :I: 2. SI ,J. 73 ± ) . 91 
31.72 :1: 2.IS ~2.61 ± 2.7S 
I.~± 0. 13 1.15 :t: 0.20 
S.16 :t: 0.02 S.09 ± o .06 
0.49 :I: 0.0) o.50 * o.o~ 
6.27 :1: 0. 13 9 .91 ± 1.21 
S.81 ± 0.09 s . n ± 0.11 

JO. BS :1: 0. 91 7 .SS:t:0.51 
0 .99 ± o.os I. 17 ± 0 .07 
O.-i9 ± 0.01 0.71 ±0.0I 

ll.71 ± 0.91 11.12:t: O. H 
1.011 ± o_., 8. D ± 0.19 
2.97 ± 0.31 I. 74 ± 0. 18 

'lu,rhatid)'I Sffinc. ph1"1Sphatidyl 1no-,i1ol. rh0!-rh11id11; :icid. 
,nil rrostaglandins ( E .. F.,. F ,. , F,.) 



-------------· - -· -- ··--·· 

12 :0' 
14:0 
I.& : I 
15 :0 
IS:I 
16:0 
16: I 
17 :0 
17: I 
lll :U 
I (I : I 
18:2 
Ill: 3 
20 :0 
20 :.a 
?2 :fl 
22:, 
?4 :0 

c;,.,,,,, I CJ>• 
,11.::.1. 

I.~ :i: 11. :?1 

2.-1 ±II. I 
O. ll :t 0 . 1 
o.9 ± o.~ 
0.4 ± ti.Ill 

,¥) , fl± J . ? 
.a .s ± o .~ 
1.9 ± 0 . 1 
.u, :t 0 . 2 

11 .J±l.2 
21.9::i::l.1 

.5 .1:t:0.6 
0 . 11 :t 0 . 1 
IU :t 0 .01 
o. 7 ± 0 .06 
0 .9 ± 0 .09 
0.9 :t tl . ? 
0 .7 ± (1.01 

• • Num~r or casc-s in ('llrcnthc-,,s 
• .. Numt'Cr or carbon atom~: numt-icr of douhk l-iond~ 

t-'cf,•cnt or 10111 ratty ac1J.\ : SD 

I ·••fl II (41 
.. IJ • ·1 

• * u.? 
· ' ± 0 . 1 

I • % 0 .CXH 
I• · :z: 0 .01 
(• •, :t 0 . 01 
~~ : ± ? . % 

.a .. ± 0.2 
I ' ± 0 .01 
? I :t: n . I 

10. 11 ± I.? 
23. 7 ± I. 1 
' -~ ± 0 .9 
o. 7 ± 0.1 
0.9 ± O.OII 
3.0 ± 0 .09 
I.I± 0 .01 
1.5 ± 0 .06 
0.) ± 0 .01 

--- ---
Gru11p Ill <JI Grot11 It' IJ) 

)4-,IIJ .-4: T ,,,,, lal:!M 
----·· 

0.6 :t: 0 .01 0 .6 :i: 0.01 
1.6 ± 0 .02 I.S :te.0 . 1 
0 .6 ± 0.01 1.0 :t:0. 1 
0. 6 ± 0 .02 0. 3 :i: 0 .01 
0. 6 ± 0.02 0. 7 :i: 0.01 

27 . 2 ± I.' n ., ± 2., 
"5.S ± 0 . 6 S.3 :i: 0.1 
1.2 ± 0 .01 I.I ±0.01 
-1.4 ± n . 1 0.4 ± 0.01 

13 .:? ± 0 . 9 1-1.7 ± 0. ll 
28 . .a ± 1.6 23.S ± I.I 
11 . 2 ± o.a 6.S:t:0.6 
I. I ± 0 .02 1.0 ±0.~ 
0.4 ± 0 .01 0 .4 ± 0.01 
2.1 ::i: 0 .02 0 .4 ::t: 0.02 
1.4 ± 0 .05 1.9±0.2 
I.II± 0 .06 1.6 ::t: O.J 
I. I ::i: 0 .04 1.7 ± 0 . 2 

·"" ''" l h .11 ~ri1'<I . s~•yond 33 weeks of pregnancy, 
the amount) nf all da~,;cs ,if lipids except sphingomyclin 
incrc::ised significant)) . The LIS ratio showed a sharp 
rise: with the ad•,anccment of pregn:mcy from 18 weeks 
to term in labor. Among the lipids, the quantity of 
lecithin only altered strikingly and bcc:imc maximum 
during the advancement of pregnancy beyond 33 weeks. 
The L; S ratio was maximum at term with labor. 

Table :? shows tht forty acid composition of total 
lipids at different p<riods of ge~tation. P::ilmitic, okic, 
and stcaric were the: major fatty :icids .ir all stages of 

gestation. No remarkable var1at1on was noted among 
fatty acid composition of total lipids at different stages 
of gestation, except in the amount of palmitic (16 ;0) 
and hcpt::idecenoic ( 17 : J ) acids. Palmitic acid showed 
a. continuous drop during the advancement of preg­
nancy between 18-22 weeks and 34-40 ,.-eeks, fol­
lowed by an increase to its original level at labor in 
term. The hcptadeeenoic :icid content was decreasc-d 
with increase of iestationaJ age. 

Table 3 shows the fatty acid composition of choles• 
tcrol esters. The fatty acid composition of cholesterol 

TAIILE ~- fAnY Anu COMNNTll>S ,.,.. CtKX.L\Tlllot. Esnu <>f Hl '-CAN Aw!'IJOTIC" FLUID AT DtFftllE.~T PtllK>OS OIi GESTATION 
--------------------------------

Futt.F oC'iJ 

12:0' 
IJ :0 
IJ : I 
1$ :0 
IS:I 
16:Cl 
Ill : I 
17 :0 

17: ' · 
lit :0 
lll : I 
Ill : 2 
lit :J 
20 :0 
:?Cl: ,a 
U :11 
22: ~ 
::?.a:O 

Group I (J)• 

,a-!!•" . 
0. 6 ± o.o: 
J .2±0. 1 
1.2 ± 11.0 
1.2:t:O. I 
0.9 :t: •l. I 

:!O.ll ± O. ll 
:t. ? :t: ll. I 
I. 1 ± 0.0 
I. 2 ,i: 0.0 
5.lf :t: 0 . 1 

:?S.9: l.6 
21.2:1 . ~ 
.a. I> :i:: 0 . 2 
o.6:: n.o 
I . 7 ± O. OI< 
2.5 :t: 0.01 
~. l±ll.1 
I. I :z: •l .0 --- ·· ··- ·---·-----

• ... Numt-..:r of.::>...:, in rarcnt~"!>i\ 
' - Numhcr or c.irl'<.in llhlffl, : numt....-r ur J11ut>lc l-ionJ, 
: • rcrc.:nl ot 101al fall} a\1J, ± SD 

Grnup II (4) 

17-JJ ..-1' 

lrace 
I. I :t: 0 .0 

trace 
trace 
trace 

27.9 ± 1.9 
l~.7 ::i:: 0 .9 

trace 
1racc 

9.7 ± 0 . 6 
21.6 ::1:: I.~ 
13.0 ± 0 . 8 
I. I :t: 0.02 
0.9 ± 0 .0 
2.6::t:0.1 
2. 2 ± 0 .0 
\ J ± 0.1 
II Q ± 0 .0 

Gt/1flp Ill (J} 
J+-4() .... 

2.5 :t: 0 .02 
5.5 ± 0 .04 

trace 
trace 
lrKC 

21.1 :t: 1.2 
12.7:t:0.9 

trace 
2.9 :t: 0.0 
).I :t:0. ? 

22. I ·:t: I. I 
17.8:: 0 . (1 
0 .6 :t: 0 .0 

•r~ce 
5.9 ± 0 .1 
2., :t: 0.0 
3.0 :t: 0 . 1 

trace 

Crr,wp /Y(J) 
Ttrm lobo, . 

4.1 :t: 0 .2 
6. ) :t:0.1 
, . , :t: 0: 1 
2.6 :t: 0. 1 
2.0 :t: 0.0 
1.1 :t:0.) 

11.1 :t: 0.1 
5. S :t: 0 .1 
2. 2 :t: 0.0 
).6 ± 0. 1 

17.7 :i: I.I 
S. I :t: 0. I 
9 .6 ± 0. 1 
1.2 :t: 0.0 
6.5 :t: 0. 1 
C. 2 ± 0 . 1 
6.6 ± 0 .2 
0.2 :t: 0.0 

O~lttr";s •nd 
G,....:oloCY 



• 

• 

• 

Af LIPII" 

"'~l·• • J)owcd continuous \lariation Juring 1hc aJvancc­
mc:nt ,,( preinancy. P:micul:nly 1hc cholcslcrol ester 
:it term fl.ihor) had a fatty :icid spectrum dis1inc1 from 
chat at an, other stage of ,~talion. P:ilmitic :icid con­
lcnl was minimum at labor and maximum at 27 10 )) 

wcch of prcgn:incy. Palmitolcic acid ( 16 : I I showed 
., remark:ible incrc:isc during the increase of gc:smional 
age (mm 18-22 w~dcs to 2 7-33 weeks :anJ a slight 
decrc:i.sc !hereafter. Hcpt:idcc:anoic acid ( 17 :0) showed 
a significant increase :u 1crm in labor. Linolcnic acid 
(IR: 3) content w:b tkcre:i!i~d between 18-2: ...,eeks 
anJ 27-40 weeks but w:is :ilmost doubled at term wHh 
labor. Arachidonic :ici<l ( 20: 4 ). bchenic :icid (22 :0). 
anJ docosapcnt:aenoic acid ( :2 : 5) showl!d an inc re:,-.. 
ing trend during the advancement of pregnancy. 

Palmitic. oleic ( 18: I ) • and stcaric C 18 : 0 J were the 
major fatty acids of 1riglyccridcs :it :ill gestational ages 
(T:iblc 4) . No remarhblc v:iriation in fatty acid com­
po~ition of triglycerides was noted during the advance­
ment of pregnancy except in 1hc amount of p:ilmitic 
anJ myristic ( I 4 : 0) :acids. The palmitic acid content 
was dccrca~d between 18-22 :ind 27-33 weeks. in• 
creased between 27-33 weelcs and 34--40 weeks anJ 
decreased aiain between 34-40 weeks :ind term in 
1:ibor. The myristic: .icid content w:is rcm:irkably high 
(l 8. 1 ~) at 27-33 weeks of pregnancy :ind rem:irk­
ahl)' low ( 1.2-3.2% ) ill other st:igcs. 

T.-ble S shows the fatty acid composition of free 
fatly ;icids. No significant \·ariation was noticed in fatty 
acid composition of free fatty acids at differcnl stages 
of gesbtion. except in the amount of olcic: and palmitic 

- - - -- --------------

:i; ., ! . Whik both p:ilmitic :Jnc.l oldc :icids were cqu:dly 
t!-1,· must prcc.lominant fatty icids at c;arty st.ifCS ol 
rr.·1nancy. olcic acid was the most rredominant one 
:11 1.,hor in term . 

fahh! 6 ~how, the f:ltly acid comrosition uf sphingo­
n1yclin. The sphingomyl.'lin cont:,inec.l high levels of 
laurk. palmitolcic. and 1.k>eosapc:ntacnoic acids in ad• 
c.l11ion to palmiti·c and ulcic acids. Myrhtic acid le\'el 
of sphingomyelin appeared to drop with Jdvancemcnt 
of ~cstati1,n. Palmitic acid level showed :in increase 
b.·1ween I R-22 weeks ilnd 34-40 weeks. but it~ level 
was dccrc:i~ed at term in lnbor. Okie acid content w.1s 
maximum at labor ilnd minimum at 18-22 weeks or 
pregnancy. The most rerrr.1rl.:able observation was that 
ar:,chidonic :icid lcvd w:is unusu:illy high (30..So/r) at 
term in labor whereas its lc\'cl was very low :it early 
~tage of pregnancy. The an111unt of docosap<:nlacnoic 
acid was lowest al labor and highest at 27-33 wcek!i of 
pregnancy. . 

Table 7 shows the f:itty acid composition of lecithin 
at different s:agcs of gestation. P:ilmitie :acid content 
of lecithin showed continuous incre:ise during the ad­
vanci:ment of pregnancy. T~ rate of increase was th: 
highest during the advancement beyond 33 weeks of 
pregnancy. Palmitolcic acid content in lecithin grad­
u:illy incre:iscd between 18-11 weeks .ind 34-40 weeks. 
but its v:ilue drops at term in labor. The amount, of 
lauric (12 :0) , myristic, linolcnic (18 :3). hchenic. :ind 
ducosapcntacnoit: acid-. dropped signifi'-" Jnth ,lurin:· 

the advancement of pregn:incy. The m,~, '"'• · 
observation w:is that lecithin contains ;in unu,-u.,1: .• 

F,,11, ur,d 
Gniup I CJl• 

llf- 11 .-A: 
G""'P II 1-'l 

17- J) d 
Cn11,p III IJl 

J,-41l •·4-
Group /VIJI 
Tmt1"'11M 

----- - - ·----
I.? :0' 
14 :0 
t.a : I 
IS :0 
15 : 1 
16:11 
16: I 
17 :o 
17 : I 
Ill :0 
Ill : I 
18 : .? 
Ill : ~ 
20 :0 
:!I.I : .& 
2.? :0 
2? : S 
2..& :0 

0 . 7 :t: o.o: 
I. 4 :t: 0 .0 

UkC 

I .II± ti. II 
o . .a :t: o.o 

.?9 .9 :t: I.II 
~. 5 :t:O . .? 
II.II :t: 0 .0 
1.0 :t: n.o 

11 .11:t:0.II 
40.9 :t: 3.9 
~ . .? :II.I 
I. I :t: 0 .0 
I .0 :t: 0.11 
II. II± 0.0 
1.4 -: 0 .0 1 
n . '.\ :t: 0 .01 
0 . 11.: 0 .00 

--· --- --------- --- --· 
• ·• Numb(r of ca~ in r arcnc hc--1~ 
' ,. Numl,cr of art>on atom~: number or cJout-lc · •n,1· 
: , hfcc:nt of 101al rauy ac1J, :1:: so 

V ol ,s. No ' 
Aoril 197S 

~. S :t: 0 . 1 
Ill. I :t: I..? 

trace 
0 . 7 :s· 0 .11 

trace 
16. 6 :t: I. I 
S.6:t:0. 11 
0. 7 :t: 0 .0 

trace 
11. S :t: ll. ) 

16.9 :t: I. I 
6 . .? ± 0 . 1'1 
6. S :t: O • ..& 
11. S -:t: 0 .0.' 
6. 1 :t: CJ . I 
.?.II -:t: 0 .11 
6 . .? :t: 0 . .? 
I. I ± 0 .1• 
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o. 7 :t: 0 .0 
1.l :t: 0.0 
0 . ) :t: 0 .0 
0 . 6 :t: 0.11 

Ira« 
.?S. I :t: I.'.\ 
) . 6 :t: 0.1 
0 .2 :t: 0 .0 
o . ? :t: 0 ,0 

14. ) :t: I. I 
~ . ) :t: ~ . .? 
6.~ :t: o.~ 

trace 
Ir.KC 

) .Cl :t: 0 .01 
2. 1 :t: 0.0? 
:?. II :t: 0 .01 
1.2 :t: 0 .01 

2.9 :t:0.~ 
3. l :t: 0 .01 
1.s :t: o .n 
1.4 :t: 0 .0 
o ... :t: 0 .0 

19. 11 :t: I.) 
·'-' :t: 0 . ) 
o.s :t: n.o 
0. 6 :t: 0 .0 

13. 2 :1: 0. 11 
~ . 6:t:.a. t 
S.-l:t:0. ) 
o.9 * o.~ 
0 . 2 :1: o.o 
2. 6 :t: 0 . 1 
2. 7 :t: 0 . 1 
0 .6 ,t 0 .0 
I . .& :t: Cl .II 
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T•au S. F.-.nr Anu Cu'41'0l\1Tto)o,, Of Fur F•nv ,. •CK Of Hv~tA)o,, .4,1!"otm'IC FLUID AT Oir,utHT PtalOOS a, Cl\TATION 

F1111,v orid 

12:0 1 

14:0 
1.a : I 
1' :0 
15: I 
16:0 
16: I 
17 :0 
l'7: I 
18 :0 
Ill : I 
18:2 
18 : ) 
20:0 
20:.a 
22:0 
2? : S 
24 :0 

<irn11p I IJ)• 
/1,.11 • . , 

I.S :t: 0.01' 
? . S :t: 0.03 
?. 3 :t: o.~ 
) .9: 0. 1 
1.0 :t: 0 .0) 

27 . S ':t: I. I 
J . t :t: o.~ 
I . J :t: 0 .03 
I. I ::t: 0.01 

D . I ::t:O. S 
26. lt :t: I.~ 

2. 7 ± O.Olt 
0.9 ± 0 .0 
0 .9 :t: 0 .01 
s.o :t: 0 . ) 
?. I :t: O.IX' 
2. S ± 0.02 
0 .1 ::t: 0.0 

• • Number or cases in piircnthois 
' .. Numhtr or carbon atoms: nwnt-cr of Jouble bonds 
! · ~Cffll or ll>Cal r.ny acids :I:: so 

<irt111p II ('1 
11-J.f wt 

0 .1 :t: 0 .01 
S. 7 :t: 0.3 
I. 9 :t: 0.02 
I 7 :t: 0 .02 
0. S :t: 0 .0 

ta. 1:t:0.9 
) .9 :t: 0.3 
J .9 :t: 0 . 2 
I.? :t: 0 .01 

D .9 ± 0 . 6 
11 . 3 :t: 0 .9 
5." :t: 0.3 
2.3 :t: 0.0 
1.4 :t: 0 .0 
9 .0 :t:0.3 
S. 6 :t: 0.2 
4. 3 :t: 0.3 
2.1 :t: _0.0 

Croup 1/1 IJ) Cr""p IV <J) 
1'--40wl. T ""' lobar 

IIKC U"IC:C 
1.3 :t: 0 .01 6.2 :t: o.s 
0.4 :t: o.o trace 
0.6 :t: o.o tran 
0. 2 :t: 0.0 uace 

19.7 :t: I.I 21.2 :t: 1.2 
4. 3 :t: 0.3 7. 3 :t: 0 .1 
0.4 :t: 0 .0 Irate 
0. 3 :t: 0 .0 uace 

12.6 :t: 0 .9 10.9 :t: 1.0 
38 . S :t: J.2 31.S :t:. 4. lt 
4.3 :t: 0 . 3 4. l:t:0.6 
2.) :t: 0 . 2 0. 8 :t: 0 .0 
0.4 :t: 0.0 0 .6 :t: 0 .0 
).2:t:0.1 1 .0 :t: 0.4 
S. 6 :t: 0 . 2 ) . 6 :t: 0 . 1 
3.9:0.3 4. 3 :t: 0 . 2 
2.0 :t: 0.0 1.4 :t: 0 .01 

h•Sh .un\Nnl of docosapcntacnoic :1cid only :it 3n early 
stage of pregnancy and virtually none at later stages 
(beyond 34 weeks) . 

0ISCUSSION 

The quantity of total lipids in hum3n amniotic fluid 
as reported in the present study is higher th:in that 
reported by other investigators.••10,t2 This is probably 
due to the f:lct that the procedure used here which 
involves acidi~tion extr:icted :ilmost all of the bound 
lipids which were not considered by earlier workers. 

The amount of total lipids of the amniotic ftuid increase 
with gestational age and reaches its maximum at 40 
weeks of pregnancy. In this respect. this report agrees 
with that of Singh and Zuspan. 11 but differs from that of 
Biczenski :and coworkc~.• Also. in contrast to the find­
ings of Biezenski et aJ, • triglycerides and free choles­
terol have bun found to occur in hiah amounts In 
amniotic ftuid in the present study. The present report 
appears to be the only one to suggest the prC$cDCe of 
ether lipids in human amniotic ftuid. Further studies 
are in progress 10 study the '?"gin of ether llpids in 

Tuu 6. F.o.TTY Ac1D C~,ovr,o:-i Of SPH1NCOMYUIN Of HUM~N AMNIOTlC FLVID AT D1rru01T P'u.JXlS 0# CiUTATION 

12:0' 
14:0 
14 : I 
15 :0 
15: I 
Iii :0 
It,:! 
17:0 
17 : I 
111 :0 
Ill : I 
111 :2 
Ill : 3 
~ :O 
20 : J 
?2:0 
21 :S 
2J :0 

Gro11p IIJ>• 
14-]J ri: 

9.!I 2: 0.21 

7. I :t: 0. 3 
uacr 
trace 
trace 

17. 6 :t:0.6 
16.S :1: Cl. II 

5.9:t:0.2 
trace 

~-11 :t: 0 . 1 
6 . I :1: 0.1 
?. 7 ± 0 . 1 
7..a::1::0. 2 
2.)::1:;0.~ 
3. 3 :I: 0 .07 

Ir.ICC 

15 .9 :s: O. ? 
1.6 * o.~ 

Gro11p II ('l 
11-JJ w.t 

3.1:t:0.I 
6.6 :t: 0.1 

UICC 

uaa 
uace 

21 .6 :t: 0.6 
3. 3:1:0.I 
J .8 :t: 0.1 
0 . 4 :1: 0 .0 

13 . 7 :t: 0 .3 
13 . 6 :i: 0 .6 
4. 6 :1: O. l 
0 . 6 :1: 0.0 
o. 7 :1: 0.0 
I S :t: 0 . 0 

trace 
24 .• :t:0. 9 

OICe 
--------- ---· ----··- - -----

• ,. N1.1mber 11( C:i'<'i 1n 1'trcn1hc-.,, 
' L" Numt-cr of carh. ,n • h im, · numl"'r o f do uhlc bonds 
: • ~ l ent of 101a l f:111~ ICllh :t: SD 
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C ro,,p Ill (]) 
14-40 wk 

6.4 :i: 0. 3 
s.s ± o.o 

• trace 
uace 
trace 

30. 6 :t: 1.1 
15.5 :t: o.s 

trace 
IUCC 

6.0 :t: 0 .2 
1.5:t:0. 3 
0. 6 :i: 0 .0 

lracc 
trace 

I. 7 ± 0.06 
2. 5 :2: 0 .0 

U . I :t:0.3 
7. 6 ± 0.0 

Grow, IV (1) 
Tm" lobor 

7. 4 :f= 0 . 6 
Ince 
\nee 
tnct 
trace 

14.1 :i: o.s 
1 . 5 :t: 0 . 2 

trace 
UICC 

4.9±0. I 
19.2 :t: 0. 3 
3. 6:1:0. t 
0 .2 :I: 0.0 

trace 
30..a :i: 4. 2 
I. I :i: 0.0 
7. 7 :i: 0.1 
2.t :t: 0 .0 

0.-Cet~, . ,.., 
,.,C.ri.«o lo c , 
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AF LIPll'S 

T •a.I 7. f•TTT Ano ( "cN~rTIO .. Of lt<"TTIII'< n, H1,:,.,.,. "'"'M111c fLl'ln ,., lltttt •• ~, PUH1os o, C1u•1•~ ---·- . -·-----
Cirr111p I (J)• 

11 -~J wA: G11111p "" 
] 1. JJ • I 

<iri•r Ill l.f) 
)#- «> ., 

Gn,.,, IY IJ) 

T""' /uh.w 
~ • .S::t:O. ): 
) .9 :t:0. i 

trace 
tr..:c 
tr.11cc 

tr,cc 
trace 
trace 
t1a.:e 
trace 

Ira" 
lfl" 
tr■,~ 

tCIICC 
uai:c 

tr11et 
I. I ± 11.0 

trlCt 

trect 
tr;k.'f 

12:0• 
14 :0 
14: I 
U :O 
U : 1 
16 .0 
16: I 
17:0 
17 : I 
11:0 
II : I 
II: 2 
II:~ 
20 :0 
l0 :4 
22 :0 
22 : S 
24 :0 

17 .9 :t-0 .9 20.11 :t cu SJ. :? ::r: 1..\ ,SIC , I z: 1.1 
2.1 z: 0. 1 
1.9 ±II.I 

trace 
·'-' z:0. 1 

P .9±0. ~ 
J .1±11. l 

" · ~ ::t: o. s 
traa: 

7. ) ± 0.2 11.7:t:0.6 
0.9 :± 0.02 ,u ± ().(}It 

lrlCC 

" .1l±0. Z 
,.9:t:0. ) 
6 . 0 ::t: 0 .a 
11.S±0.2 
I.S ± 0 . 1 
fl . ~ ± 0 . I 
6 . :? ± 0 . 1 

0 S ± 0 .0:? uacc 
9 .9 ± 0 . 1 " · 7: 0 ,06 

IS. ~±0.2 Ill . II ::t:0.11:? 
9.:? ± 0 . 1 II . I ::c 0 .01 

tr.ace Ir.ace 0 .62:0.111 
lrlCC trace IIICC 

11. S : 0 . 2 0 . 11 ::t: 0 ,01 10.11 :±0.I 
0 .6 z:0.11 
0 . 11 :± 0 .111 
2.6 :±0.02 

1racc 2.S ± 0.01 
24 . 7 ~ .. 0.11 

I.:? ± 0 . 1 
2~.4: 0 . ) o . .a ::t: o.o 

trace u,.:c 
.. ----- ----- - - ---·· - ... ... 

• - Number of cases in parcn1hc-,1s 
' • Number of carbon 11om,: number <'f Joublc t-.ond, 
: , Pttccnl of total ratty acid, ± SO 

amniotic nuid. The L; S ratio. which invariably in­
creases with icstational age. is 2 : I or greatu beyond 
34 w~ks or pregnancy and becomes maximum at term 
labor. This observation correlates with that of Gluck 
and associates. 11 

Palmitic. olcic, and stearic were the major fauy acids 
or total lipids al all stages or gestation thus studied. 
This observation contr;idicts thar or Warren ct aJU 
who reported that hcpta<.lec:moic ;acid ( 17 : 0) is the 
most predominant fatty acid in c::arly gestation. In the 
present !ltuJy, hcptadecanoic i!. found to occur in small 
quantities even in the e;irly stages of prcsnancy. Pal­
mitic acid content of rot.al lipids decreases as the gesta­
tion progresses from 18 weeks to 40 weclcs and then 
increases in term labor almosl to 1he same level present 
at I Ii weeks of gestation. This observation differs from 
that ,,r Warren and associ::atcs. 13 More extensive ~tudies 
arc therefore r.eedcd before firm conclusions arc drawn 
relating fetal .lung maturity with the quanlity of total 
amniotic fluid palmitic acid :as suggc~red by these in­
vestigator~. 

The fatty . acid composirion of cholesterol esters 
v:,rics with gestational :age. It is interesting to note that 
the amounts of hep_tadccanoic acid and Jinoh!nic acid of 
cholcsrerol ~tcrs were unusually high in term labor. 
Also. the amount of :>rachidonic acid of cholesterol 
esters increases with the ;idv:inc~mcnt of prepnancy. 
ft appears 1hat 1he arJchidonic• acid level or , hok,terol 
esters may be useful in assessing fct.11 lung m.,1u11ty. 

No rcmark;ibh: variation in fatty .1cid c,•mp,"ition 
of triglycerides and free fatty :icids is noie,: w,·i, in-

I 
creaSe in 1?Cst.1tion.1! age. except in the .imount of 
myristic acid in 1riglyceridcs and the amounts of pal­
mitic and okic acids in the free ratty acids. It is nor 
known why the amount or myristic :acid in triglycerides 
is unusu:,lly high al 27-33 weeks o( prtgnancy .:ind 
remarkably low at either earlier or later iestation.:il 
periods. 0{ course the possibility rt'main, 1ha1 there are 
two pathways for the synthesis of 1r,~•• ·• ,!. • , ·no· 

involving myristic and the other invol\'in, .,: t., · .. 
acids ( possibly palmiric acid} . This myrisu, .,.;1J p .. ,t, 
way may be predominant 3t 27-33 weclcs o! pregnancy. 
In this respect. it is worthwhile to point out a recent 
report of Gluck 3nd Kutovich:~ in which they sug­
gested th;it two p3thways exist for the synthesis o{ lung 
lcci1hin in the human fetus. One process which i.\ active 
Jt 22-24 w.:cks of gestation. involves both palmitic: and 
myristic 3ciJs; the other involves only palmitic acid, 
which is active .it 34-36 weeks. However, no explana­
tion c.in be given .it the present time on a} why the 
amount of palmitic acid in total free fatty acids dc­
cre.iscs with incrc.:ise in gest.itional age. and b} why the 
amllunt or oleic acid in free fotty acids is maximum in 
tl!rm 13bor. · 

Su far ::is sphingomyclin is concerned, the arachidonic 
acid :ontent is unusually high at term labor ::ind very 
low ,, early pregnancy. The opposite pattern exists in 
the , ,~e of docosapcntaenoic acid. It ::ippears that there 
ma~ he an interrelationship between these two fatty 
acil.l• rn ~phingomyclin and fetal maturity. 

1 ·, forty acid composition of lecithin deserves a 
spc, •JI l '• •mment. The p.>lmitie acid content of lcci1hin 
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increases with advancement (l( pregnancy. H, •ever, 
this increase becomes markedly :iccelerated at 1!· ~4th 
week of gestation. This observation supports th view 
of Gluck and Kulo..,ich:1 that a dip:ilmitoyl pat I- •·ay is 
most active at 34-36 weeks or pregnancy , .. , the 
synthesis of lung lecithin of the fetus. It is therefore 
suggested that fetal lung maturity may be asses~d hy 
the estimation of palmilic acid in amniotic fluid l«ithin. 

The data presented here in relation to the quality 
and quantity of lipids and fatty acids and the inter­
relationships of the gestational age with lhe amount 
of arachidonic, bchenic. and docosapcntaenoic acids 
of choleslerol cstcn and palmitic acid of lecithin must 
be supplemented with further chemical and clinical 
dala before final conclusions arc drawn about fetal 
lung maturity. 
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Biomedical Reaeareh Suhjccta! Who ~ould B~ Esemptf 

111 ,...~ ycu,. DiomldlCll ~ ha. -­
•• ~ l~reaiJQI .mittny. Such athlotl 
a11nlna11ot1 ot tcM&rcll p~ lnvclrina 
hmu sub.)a:U la ftrt'Cfltlf lfflbodlt4 ill the 
mowine111 Clhd "C081lllllefiAtn" aa4 IPfdn, 
..U1 h, ahat raO'l'Cff\tnt's COICtf'P with th• 
'"rip& to ~ll&W." ·In w blomcdlUI n:scarch 
COl'llllllN\Y1 It ii eq,rca.ted in 1U ~ulrement 
ten \'OIUi&ry, hl(ormed COl1Atlt•&ivfna oa \he 
,art of padc-ata. 01"91 sld at11¥cna1 oonoera, 
a■y perw11e 011&4;qa,c Ill «tlal'Cb In huruaa 
IDda, •• Uwt •itnNCtd with Use 110W I.Cllmoua 
'Tut ... sypl,llia M.Ucl1 0117 nne,111 UV~ 
l .. a.claani,n, 10 brh'I ltlouC 11Mtw mtCCfflAI 
COftllal ohhl blome&"teal maa~b co1na111nity, 
nc \ll'limau atreet of a 4'i,"1f0rtlol'll&e dl&M 
.r ~ral ewer ~cdlcd ,,..,di ru1•n1 
ovtalde &hi Diet11tdical ll:IIS6r II fl&lthtf owtail­
aat ol nsnLial biol"lttdle&I 'flAIICk, Society 
,Cmo1,tnt1:1 H amllinlt■o,. 11 Its dcmandl 
-,.. Utt biomadieal ,.,..rell INtor. u..r. II 

• die nl(l,dtemont ror Jrtlter aar.y ia Wlcal 
· dl&rai,NiCI lid aim11lt1111011Jly there is dlf 

'· Mntallll ror ""'" y,roct aftt.e ,rrtaaey ot ttiac 
.. ·wllcll n do, 
:· EaociaJ io· •11 lOOd ruea.rtb 6tda,i II lllc 

: ~ ofdlc balance-.., ...... rlabaH 
11t.-f\tl. IX•rtpdea ot t~b klla• mutts lll 

. --u-.~ rilks to pei1cata or H abu.• 
_. of prodllctive retcard,; Jtodllc:ti"C rt-

' IMfCt1 oftc11 ka" 10 lamw rclaliOlllhfp to 
. pat.lcnc fl(ll)', Tlae t•o 'tllWS a ~ '"" 

IO blomedleal resttra" are vie• u tbe seien• 
tir" priority or .c&ilcoYU'Y oa tile oee hand ••d 

.· hlll'tl&nl 1hcr1"1lic llcltment o• IM ot!ie,. 
· Tltb llu co1111 to M k110M1 u tbe dilenun of 
ICicaa: and tbcrapy. h attcmpCiaJ &c fllat11\&ia 
,a • ·c1c11eatt bataac1. ft llecon\11 abaolvuty 
autotial Cli11 W biOinedic:ll rtlelldl tKtor pvt 
(ottll Ille IMttct cf'toct pOlllble to lli"1:-aia 
the lulihood o/ funirc miadvttt._ la 
lutnu biolltdical a,er~lo11. Hince, 
dllt probu can bea 9" &Jproechod by tl'liew• 

Int llle ~,rlllial ~--resoerek~ 
who a,c JnOll ...... II 111d who la tlll ... 
b._t..~mtollllCll...,.,_ra&raL 

LMt Femur "' w .. Mtllloa. o.c., t11e 
Acadr:lfty Fonim. lftkr tk ...,_. of dll 
National A~, of Sa--. Np'I to 1n,­
plt witJl tbe problUI lly c:llltelll& I c.anfcrlilcl 
.. iaw ... Eq,cri,.ai,u .. 11 a.arm wttl Hu-
11'11111: Valuas la Co~-" n, ..._, f9PIC" 
ac:ntld I brold . ..-nua ot,,.,_,.,,._. 
plinet tN \'kwDolnu. Duri91 aka t-.day 
~ -~ pattic:ipanCI ........ ---.... 
ol poouladotll It ,We. n..,..,. ~ fw 
SPfflll amlurioll bf CM feMlt ..... ~ 
fttlla. ta.. duld, die .-11111ry/ptlae .. r, and die 
poor. •ca-~ dtelr "cllp&ift" llll18. ~ 
99111 all hlr IN'VIII IN 4-r,f .. al s,cdal 
co~lol. Ho-..wcr, _. -,the IIIIU»-
deu or co:aditiont u ~ to"tha A• 
,my Fonuri 11:1,11 Oft OOMIJiOft "'l' ,.., 9"1,ldu · 
11t6- for biomedical rt:Mrob ••~loe 
wbkitl .«cwdl far 110ft ,,.__ tllaG •"¥ of 
I.ht io-etlW •IIClllpel'I iHdt ..... 'A41n~­
Mdt,,~ tbff II a .._oiilralllt ~._, 
relllh1ftl ·scWy hlll ..... llkallt'.S ~II I 
c:apu'N IIOIP.'.Hllftftr', ...--1111 .... ~ .-tao 
bllsy for participUion II lllanledlell .--. J. 
Witw'"U... - · pet bcJ~d Qlki.i''ii't: ~~"°° ~ .... ,... ~tfl!!>r -,~cirn~ !. 
ra,10, appear, ,o - • derlcilflOJ - • 1111 

tHM'WosoolaJ ~ ..._1'11111i1liiaitfal 
(or coplag wQ I 'ftf7 ~ ....,, 

Who. ·din, lacka ,.._ ...-. ... and :"11 
eJlollhl be coutdcnlt far miapdoll tre 
liuroa~ lllomodlcll Rll&l'Clt s.ccllCtly --. -1 In \hme WM Ill dlllty IIClpa~ o/ 
Pfcmdial thdr Wllulll"f taro~ co--. 
Spcelfiutb. wy •ro Ille tiar.cdoallly ilLiw&S.. 
the 1en0.1 tllOIC feM do IOC GOlftffllt4 tlle 
lansu■ ... and tile ,acn&&lty l-.lo11p1&aat. IJ 
idc:n\it'1lac ud c.umpdaa dMII ldlrldnta, 
i,~t-r. or \INlr •pt're er~ ... 
t-,. th p,ol>abllity o(r.twe '--n ~ 
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lWO JOtlr'rNI o/ M•il~III UIICIIIIOII V«. ,0., · tf OYDIU 1915 .:, . . ' . ~ 
11~11&_,.. will ~ .,_Uy red•; •ad. ia 1or&l rnNreil 1Dd t.ehnolos1 lmoM"I ltcunq .. 
dol .. '°' ,...rcll qiaaUt)' WOl&ld Clot be oom- cabjlGII. Oaldtllna and lltOOfflCtllda.c'-ia In . 
~ . McnMT, tb.nt b&lic crimla /'or to bt 1'61fll to LIie MCl'ttaty ,.,ardlftl lbo : 
uteaptloa coal4 ba aptty appll.cl to •nt wU. appllcatbl or ,._. pi"■lt•" te bioaledSoal : 
vi4ul, lie: i. frilon&r/tnilitary ,or' ~r. ~;; al\d b.AaYicl,-J ;..,ch.;Jt· {:: ;; t.;,: ~- ,, :; ~ ,:; 
1bou,li .llllpHdt i1 tb 1Uftl ' 'poor,•· h b ,oeLd,. . TIM d,nlsl oltllicoauni.loa ,will bll 11111ldplet 
llld. cdanl dqirin.\Jot ratllcr &baa' i' llmple aDC. Will lie. oonwnitll ' ,wt" 1,t,t INlltl of 
Ii~· or·~lc rctotiroct tllal la. of p~_im&fJ' tar~~ • COIIIIOll,~111 -~in•.'!'~lq , 
a,~~IM::C ,,1bt Clac of biom■uel rac&':ffl, ,lktid,-, prilo~ allll tbp •k~loqlQld, 
Tliaftl an .-ny danific4 11 poor w~o.do n~ . sitn&aly lnflnlecl. Ad4Idonaly, ~ o( u ;.. 
utrv'7ccf and srllldlaa iacial and . cultural . litlni pratcdl'IC niplationi.·wm .... •adul:laf. 
~~;?!io1( ~ lifflOC '!~: ~ be ·uc:tuded ·.~"I w!tb ln~~OD Oji '111 nli-.. C&k!&&, 
f'r9i, p■rt~IOII, iii '""'~,. blom.cd~ re. J lld pui,,o• of~ ~~ftl.lMIII lnUIN · 
se•~'-.11M' 1&tD1 ~tlrla ror Hon1~io11 I~ m. . u~.-~!it IDN!"/°' ,!'~• ••lh ~ : 
ca• .~Hlia fetllS, ed ~e ~ -lid ~ 111d appropri• ~ . • - . ,.... . • .. . 1 ,· • . , • 

.1111tr be 'ff~ ·~ tll1 pa1Cll11,, -·~ aimtll"ll • Pblllly, t~ co:mralaaOII wlD ... rcco~: 
1"~ ~,ii rc,rcen_ta&.... 1111&,_ ill "'>' ,fflHllatlooa tot• ~If'" fllllldlna 1he t\aao­
Jw&il .. c, t'Mlr 11111 ,.,.,...ri1advet • wtlt.,. Uooa w •iac~rlL)' or &i.t Masloall A,.-, 

'n. ~-lill 111.euliw fot (trtw chilial.' ·· Coull'CiJ tor tlN P,rotecdoa or~ er lle­
\Soa · • ., lmplcfficmlllOII of 1n11Rbll pido• mcdlcat IDd lebflloral Ractrdl to bl tltU-
Um" tor blorudlct.f raearch hh,iecU ia pro- llwd July J; 1976. Gadcr Sedion 21?(1) o/6. 
~ -toi '1 t'- acdoa cabt1 l,y C°"8NU la P\abdo HNllh ~ Aoc, So,ne of l1't ••• 
J1'1y ,,1, ••c• it apprOM tbe Natlo••I Ile- of die eovncil witl lie IO avfu MIi f?WC• 
Mr4 Act 1nndtll1 '"' Pu~lc H•ltll Slrvlce recol'fttDtftClaua,111 to Ile ICCreWy rcpnlllJlbo 
A" w eabUlb a Na,~ c=.nnwi.a for th p~oa ot)amu 1utdcc:t1 Ol'lio.-kill ud 
~ 6( Huiu Sl&bjccta ot llomadlcal Wsavloral ..... rel!. '° roviow polla Mid 
and lehavionl Ruwda. n. com111iui011 ii to rqulatiofts. ud \0 d!llltMIDA1t lafon111tioll to 
btn: 11 IMlftl:aft appe,inCod br ,_, IICICl&r) ol tbc public. . 
tiutt\., e&ea~-. ind welt.re. MtM!Mr, a,e to A.a cu \c _._ from •• c:hatp 'to cha 
bo trom die fields ~ ffltillldsie. la•, '"*• oommimoo ud 1bt .u•• ~lWCI 
tbeoloO, lliolosY, ph,-nt bohavtonl 11• 10- ol lk coaac:u. •rt, 1bm wll bl ....... 
c:iel ci■ac:n. phik.oplay, l.11n1oitia, llmhlll lro,a blomedlc:al ,_...._ Ont bo,a dt1tlhall 
_,miskuadoD. gavernraent, ud p,.bfic dfaim.. ~Ions •ID be baecd on crl"1tl doac1y 
fhit ohM lnn!Nn Ill~~ N4srolll'dl l~ plt&.llelltf Ill• 5111Pf' .. In ikl• edl&ofl&I. . 
bl~ 01 bob&vloral l'lalAb inllttlftl lt~Y W, foma, JI,. M.O. 
blmu •ulitN- TIit ooaua"'1oa "to \:I0'1Chlc& ,,.,. .. 
oomprecutye lnmdpdon orlha ltlpl.10CIII, Ulrof'UI/ •~ 
111d cdllcaJ l1111licM!cm of blomedlw/bebv, 
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Removal of the Normal Uterus• 

HENRY W. FOSTER, JR., MO,t Tuskegee, Ala 

ABSTRACT: The uttn.11 II often JusUflably ,wmovtd when 
analomleally H la a normal organ. Untor1unalely, audl .u,very 
ofltn It vltwtd with suspicion i,.c:,uM there la r,nure lo coi. 
munlealt tht Justltlcallon ID patlenla and unlnfo~ crtlks. 
An effort II made In thla manutcrtpt to categorize proctdur" 
and thua mo,. clearty dtl~Hte the lndlcllllona for removal 
of the normal uterua. Rnltwed le a total of 485 hpltrtclomlft 
per1ormed over a ten-ytar period In a medical achoo! af. 
fllattd hospital providing training In obttet~ and fflltcOIOff 
for 1econd-year ttsldenta and for third- and fourth-year med~ 
cal 1tudenta. Eighty-two of Ult 485 uterf removed (11.1%) 
were considered anatomlcally normal by the crtleril Mt fOfth. 
The morf>ldlty aasoclaltd with these ca'" ... anlnlmal. 

OBST£Tk1CIANS AND GYNECOLOGISTS m~st guard vigi­
lantly against the injudicious and indisaiminate re­
mo\'al o{ the normal uterus. Failure to do so will only 
ser\'e to reinforce much o( the hostility and suspicion 
currently directed toward our discipline. However, 
much of the hostility and swpicion is unnecccsary 
and exists because there is failure to communicate the 
concept that ?mloval o( the anatomically normal 
uterus can be completely justifiable. In bet, in some 
circumsunccs it is imperative that this nonnal organ 
be extirpated. C.Onsequently, efforts must be made to 
inform patients and uninformed critics. 

Basic textbooks o{ gynecology make little or no 
reference 10 removal of a normal uterus per sc. There­
fore, I wish to delineate more clearly those conditions 
under which removal of the normal uterus constitutes 
accepublc surgical practice. I am cognizant that this 
involves much that is subjective and phil050phical and ···· 
that there will not be unanimow agreement wi_th the 
opinions presented. I hope, though, that these opinions 
and judgments will serve a.s a point of reference. to 
place this controvcnial subject in better pcrs~~ve 
and to improve communications between phys1aans 
and patients regarding this surgical procedure. 

To determine what constitutes a normal uterus is 
not :ilways a simple ta.s\.. Nonetheless, some ~tcria 
must be set. It is ~imated that the adult nulhparous 
and parous uteri have average weights of 60 and 90 
gm respectively. It also is estimated ~t on~ ~ut of 
five women past the age of 50 has either d~rucal or 
subclinical myomas.l For the purp06C o( this paper, 
any uterus weighing less than 150 gm, possessing no 
myomas greater than 4 an in diameter, and showing 
no abnormal microscopic change' is considered normal. 

It is believed that the first hysterectomy ~·as per­
formed in 1845 by Charles Clay o( Manchester, Eng-

-:.;.d b<lo« the 5cctio11 011 ObMrtrics and C,--a,lon, National Medi­
cal ~ia1ion. X\Tlllf•Dintb Allnual Mtt1in1, ~ •• Oduns. La. ~IJ 
29-Aur , . l9i4. 

'tfrom 1M l><P•"-"' of Obtuctria and· Crntt0lon, Joh A. Aadrnt 
Mt1DOrial Ho,piul. Tu,1<1«, Al.a. Dr. f.,.ttt ii now with !he n.~­
_,,, of Ob,it1ria a...S CJ1W'CO&ory, )(rb&nT t.l<dial C.01~. !'(ubYUa:, 
Trnn. , 

~•print o<qu<'lu to Dr. foo,cr, IOOS :,i 11th An. ~uh•ill<. Tena snoa. 

land, although his patient died on the 15th postopera­
tive day. The fint completely succcuful hysterectomy 
was done by Dr. Walter Burnham of Lowell, Mass, in 
)855.2 However, it was well into this century before 
this procedure approached any acceptable mortality 
and morbidity figures. Thaw to the 20th Century 
advances in surgical tcchnia, blood banking and in­
fection conu-ol, hysterectomy has become a basically 
safe procedure, although mortality and morbidity have 
by ~ means been reduced to zero. In a large, well 
respected training hospital in this country, the mor­
ulity from this procedure was 0,5%,1 

Moreover, the associated nonfatal complications arc 
not to be taken lightly. Though .infrequent, the most 
common serious complication of hysterectomy is bleed, 
ing requiring pastopcrative suturing in 0,8%,4 Other 
frequently encountered complications occur in the 
urinary tract. A study in 1962 reported a 1% incidence 
of unilateral ureteral ligation associated with total 
hysterectomy.• 

Fistula formation frequently complicates hysterec­
tomy. Urctcral-vaginal fistula is rare except when the 
ureters are skcletonized as with radical caoccr surgery. 
Also, rarely, ttctovaginal fistulas result &om injury to 
the sigmoid colon or rectum in the counc o( hys-
terectomy. , 

It has been shown that laceration of the urinary 
bladder occun in 2% of hysterectomies.• F'utula forma­
tion here, however, can be essentially el~inated if 
_th! __ injury _is_ rtcognized promptly ~nd repaired pro~ 
erly. 

Significant morbidity is thus a real threat whcnt'ftr 
hysterectomy is undertaken and is reason enough to 
demand great arc in patient selection. 

INDICATIONS FOR OPERATION 

The jwtification for removal o( the normal uterus 
u clearer in some instances than in others. Table I 
lists what I have termed eJlablished indications for 
removal of the normal organ, as well as relative in­
dications for this procedure. 

Although hysterectomy, usually vaginal, u employed 

L,.blulo,4 
'"'iaJiflfU 
Ontua caner, 
O..tdun ca,,...... 
VaclDal caACltt 

Oweic peMc 111n..1Daatioe 
bdomwioaia 
Ccalt.al prolapoc 

~.i.tiw 
,~~ 

Stm1iudoe 
Neat.al _,,s..._ 
tnopkpttpUCJ 
ra■itial bial.ol"J of caACa­

Pdric pala 
H,datld mole 
Pootirnd iauoo °' aw-naa 
ln,ip onriall 4i«M£ 
hmc cvbercvbil 
Plwpanum ~ 
0,.Cuncdoa blttdi• 
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r« 1,eriliz.ation it is not a univenally accepted prac­
tice. Most gynecologists pmorm hysterectomy for: 
steriJiution only when there arc other, more general• 
izcd indications for removal ol the uterus. Recently, 
I have begun to we hysterectomy in patients with 
,cvere mental rctanhtion. Hysterectomy can be done 
either for sterilization or to eliminate the menses, 
which is of significant hygienic benefit in these severly 
handicapped individuals. 

Hysterectomy ohen is the procedure of choice in 
both intentitial pregnancy and ectopic pregnancy 
when a single remaining tube is involved and mu.st 
be removed. 

Whether to perform hysterectomy for dysmenorrhea 
or generalized intractable pelvic pain is a difficult 
decision because or the subjectivity of this C'Omplaint. 
It is recommended that a psychiatric penpective be 
sought when no organic cawe for pain can· be found. 

More liberal we of hysterectomy in the presence 
of the normal uterus could be warranted in patients 
with a strong family hi,tory or genital malignancy, ie, 
in a sibling or parent. Such a change in philosophy 
may be plausible, and it is interesting to note that 
more women now die annually in this country &om 
ovarian cancer than from cervical carcinoma.1 

Fortunately, the intracaviwy use of radium for the 
control of benign uterine bleeding has been aban­
doned. Studies have revealed a relatively high occur­
rence of carcinosarcoma in patients treated in this 
manner; consequently, prophylatic hysterectomy ap­
pear, justified.• 

Also, after evacuation o( a molar pregnancy in a 
woman who has borne as many children _as she desires. 
even in this day of effective chemotherapy, I can see 
no adnntage in uterine conservation. 

Possibly, in the patient over 55 with benign oV2rian 
neoplastic cysts, hysterectomy should also be done. 
Secondary malignant degeneration may OCCUJ' in any 
of these neoplastic tumors and they all possess a vary• 
ing capacity for bilateraliry. 

Hysterectomy may be indica.tcd in patients with 
diabetes mcllitus. This consideration 5CCtDS rca.sonable 
since it has been shown that the coexistence of this 
disease and endometrial carcinoma is frequent. It has 
been rep0rted that 20% of all patients with endome-

Ti_.,.~ Stll4u4 

Mar 196' - Mar 1964 
Mar 1964 - Mar 1965 
Mar 1965 - )hr 1966 
Mar 1966 - War 1967 
Mar 1967 - Mar 1968 
Mar 1968 - Mar 1969 

• Mar 1969 - Mar 1970 
Mar 1970-Way 1971 
War 1971 - Mar 1972 
Mar 1972 - Mar 1973 

Totala 

Tow 
No.C.-

lt 
49 ,. ., 
JO 
47 
SI 
JS ,. 
SI 

◄IS 

Aut-lml'7 N.....I Ullri 
No. f- ~ ., Tout 

I JU 

' 14.1 
7 11.4 
t IO.t 

U HA 
5 ,o .. 
• u., 

10 JU 
ll n..t 
f ll.S 

tt 16.t 

trial carcinoma have overt diabetes and one half of 
these paticnu have abnormal glucose tolennce curves.• 

The modem treatment of genital tuberculosis is 
active and prolonged therapy with streptomycin and 
isoniazid. However, operation becomes necessary if 
there is no change in the pelvic findings after {our 
months of this regimen. 

In the woman with severe dysfunction.al bleeding, 
the number of children she has had should determine 
whether a hystettctomy is in order. 

Again, reproductive desires dictate the course of 
action in severe postpartum hemorrhage. In the young 
patient who has funhcr proaeativc desires, ligation 
of the internal iliac anery should be done. If necessary, 
both ovarian anerics in addition ·., both hypergastric 
arteries should be ligated. Pregnancy and delivery can 
follow these proctdu.rcs and arc completely uncom• 
plicated." 

MA TEAIAL AND DISCUSSION 

I have rtviewcd my experience with hysterectomy 
over the past ten ycan at the John A Andrew Memo­
rial Hospital in Tuskegee, Alabama (Table 2). Be­
tween May )96! and May 197!, _485 hysterectomies 
were done. Of these, by the ai teria 5tl fonh in this 
manuscript. 82 (16.9%) of the uteri removed were 
normal. Of these 82. 4 J (50%) fell into the group 
defined as having established indications (Fig I). 

Pelvic inflammation by far was the most &eque11t 
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indication for mnoval of the normal uterus. ·AH nine 
hysterectomies for gtnital prolapse were by the vaginal 
route and were combined with anterior and posterior 
colporrhaphy. 0( the eight cases of endometriosis 
(9.8%), only one patient was white. I believe the dis­
ease occun more &cqucntly in black.s than the litera­
ture suggests. The single case o( ovarian cancer wu a 
unilateral serous cystadenocarcinoma. 

The 16 cases (19.5%) o( dysfunctional uterine bleed­
ing constituted the most £rcquent diagnosis in the 
group of relative indications (Fig 2). Admittedly, some 
may choose to put this diagnosis in the group of cstab-

lished indications. lt is intnc:sung that only one byt­
tcrcctomy (1.2%) wu done cxclwively for intncuble 
pelvic pain. Certainly, many of these patients had 
varying degrees of pain but when more than one sym~ 
tom wu present, only the predominant or primary 
symptom was recorded as the indicated cause for o~ 
eration. The single hystncctomy done for ectopic 
pregnancy (1.2%) was a case of in~igamentous 
pregnancy. 

There were no fatalities among the patients having 
normal uteri removed. Jn addition, there was only 
minimal morbidity. Only one patient (1.2%) devel­
oped significant postopentive bleeding, which was 
easily controlled with several sutures placed vaginally. 
There wu no known injury of the urinary tract, and 
none of the 82 patients developed any clinial throm­
bocmbolic disease. 

Foster • REMOVAL OF TliE NORMAL UTERUS 15 



CHILDREN AND THE lNSTITIJTlONALlZEJ) MENTA.!.LY INPIJUd 
Henry W. Foster, Jr. 

On July 12, 1974 the Unltod States Cousress approved public 

~- :. 1aw 93·.349 (H.R.. -1724) acending the Pub;ic Health ~orvieo A~t to 
.,_.. 

/ · establish a · national comission for . the protection of human ·sub-
. ~! 

;:_.. jec:ts of biomedical and behavioral· research. As a part of its 

·.'.~'. ··cha~ge, the Commission is to conduct comprehe·nsive investigation 
..:;.•.·: .· 
k:. ~i the legal, social, ~d ethical implications of biomedi_cal/b~-, 
.. .::: ..... 

;~ ·· havior&l re1earch and technology involvin1 human subjects. G~!de• ,.·.: . . 

}<:·. ·1ines and r:commendations are to be made to the secretary rega.rd.• 

t?·:: :ins · the applica~ion of these guideli~es to. biomed1cal/bebav101 al .-.... . . . 
}, ·. ~ res ear-ch • 
.. ·:·· . 
,: 

·The duties of the commission will be multiple and wlll be <:on• 

cerned with the .issue of -infoned consent•g~ving and programs i-n- • . . 
·yolving chil~ren, prisoners and the institutionali%ed nentally in· · 

firm. Additionally, Teview of existing protective repl4tion will 
. . 

·• be conducted alone with investigation .of the nature, exten~ and 

_purpose of research involving livini fetuses and alternate means 

.ior ~chieving such purposes. 

My cbe rge today as a participant in this National Minori·:y 

ConierencQ_ on human ~xperimentation is to examine ethical iss•~es 

concerning research in child~en and the institutionaliied mentallX. 

infirm eS!)•?ciaUy £Tom a minority perspective, And indeed su:h an 

insight i~ vital given the £act that t~e biomedical research :om• 

muni ty so •Jften falsely and unimaginatively assumes a common i1a• 

tional lif<=-style in its research design. This fa.ilure to recog• 

nize the ~::terogeneity of the textu1·e ·of this nation's social struc• 

ture i:, i='. ~rcat part responsible fer our being assembled here 

toaay. 
"":.. - . ............ .... -
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Before delving further into this issue, it is appropriate ,· 
.. 

render some clarification as t.o what constitutes human med1cai-: 

research and to establish a definition of the child. Def~int~~ 

the inst! tutionaliied mentally infil'ffl presents no difficult~-- -·\ 
. . ··. . ~. 

It is an all or ·none situation, howevel', on the other hand, if :· 

I had to define the stat·e of mental infiTmi ty . my task would b~·! 
. , 

1.mmensely more difficult. When foT example is a patient non .. 
co111pos mentis? He;w craiy is too crairt When does the neurotic ·· 

indiyidu~l °b~eome inc~pable oi pr~viding informed c~n~ent? 

ever, for the sake of my dis_c~~s.ion in this inanuscr_ipt I as w~l~;;·;_~ 

be~ome evident later, the significance of the institutionalized· { . . . . .... •\ , 

mentally infirm, as ;egards their suitability for biomedical 

search, becomes ·significantly ·diminished. 

In its broadest sense, 11edieal experimentation on human 
. . . ' . 

beings is capable of o~curTing and indeed d02s occur in practi~ 

cally any setting where medical care is rendered. Th~s ~! be 

in the physician's office OT in the pati'!nt 1 s home vhen for ex- --~~ 
. .,, 

~ple the doct or has recommended, "te.ke i ~· e~uple . of d~ys be<!rest, '' ]\ 

as mig~t be acvised in the case of a nili undiagnosed febrile re· 

action or a mjnor g~stTc intestinal upset. The issue the n of- · -

biomedical eX}.erimentat1on in humans is basically a matter of 

degree and extent rather than kind. Yet for our needs, l be• 

l i eve the def: nition furnf:shed by Irving Ladimer is suitable and 

is defined as "deliberate inducing OT alterating body or mental 

function. diT(-ctly or indirectly, in inc=iviclual s !lr in grcu, s pri-_ 

marily f or the advancement of health, scienc e , a nd human ,,el• 

fa r e."1 Such a bToad definition rather ~ell encompas s es human 

experimentatit•n in a context. appropria~,._ fo_r _t}li s C_o~f~rence ... 
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Again, for the purp0$9 of this Conference -re will find the 

reates.t util_i~y will be achieved by utili~ing the d~f_inition 
.. 

the· J:.hild or children as that set fOTth in Public Law 9l-348. 
. . 

re•~ a.s follows: 
. . . 

Individuals who have not attained tho lcg&l 
&ga: of conson~ to participate in resear~h - . 
as detemined under the applicable law of 
the juridiction in which the Tes·ea.rch is to.· 
J>• conduct•d. . .. . . : . 

Ai though tho definition is Cleal" and co~ise ani. the conf:~nos ... 
are clc&Tly dTawn, the isaue of infonne4 ·cons~nt-giv~ng on th~ 

• , • 
0 I ._ ; T •• \. ••• ~ 

p&Tt 0£ & minor ch":ild ·remains un.resclve~. Cl.ca_rly· an infant or 
't:' ·- . . . . i . . . . . . . . ' . . . . . .. . . 

child Qf s or 6 years cannot provide an infoffled consent. And 

. .. . I 

•• • I • 

in contra.st, surely the adolcsc~nt of ·16 .~'l' 17 years· sh~uld be 

Last Febr\.i~~ in wa"shi~gton,. D. c • . t .he Academy· Forua uncler 

:·: the a~~icc~· of the Natio~~l Academy of sc'iences bei&n to ,;a~ple 

. · .. . . 
conferen~e,· 11£xperiments and Research Ul Humans: Values in Con-

flict."· Considered at that two•clay c:onE~l'ence were selected 

groups sim.i·.ar · to those populations &t Tisk upon which we focl'S to-
. . 

d~y. As a participa~t in that forum, I attempted to iden~ify 

those ' irouj>s· placed at greatest risk ·because .of their 11captivf1 

• 

stttte'' and accordingly • recommend~d. that a moratoi'ium be effec:ted ._ . . 

in tneir behalf by statin·g and l quote1 "it ·is 1lf'f belief th&t those 

cle&Tly in"'apable of pr ovidin,i volunt&l'Y informed consent con~ti• 

tute this group . They are the functionally illiterate, the senile, 

thos~ who co not command the English language· and cvrtainly ti.~ 

mentally it.co1Upete:\t. 112 The.Tefore, it is i:ty strong opinion :',at 

ment~l re~~rdates, be they institut; ~nalited or otherwise, be exemp• 
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from all non•therapeutic Tesearch. 

A:s you will note, children ai -~ gl'oup are not included. in tl4:" 
. . '},_ 

recomended ex~mptions. There elearly exists the nee~ to cout1n · 
t -~ 

the sear-cl} ;or _ _- b~tter therapie; a~d t:ur~s fOt" the_ many ch~l:dhood/ 
. • . • . . . . ! . . •.• ., . .;., 

dbcases that are su prevelant and devastating. Some examples . . . ··: 
. . . --~· 

would be the ~~uxomins, bone and kidney cancers, coneen;ial cardio;:'. 

vucula: anomalies, sickle cell disease just t~ mention i few. 

Our cb~l'go hc_rr toda.y i5 to help stNCt~re . a ail ieu i~ _,.,hich_ ., . . . . . ... 

needed . researcJ. can occur "herein_ tis ks to ~lsc~s, t_he poor, OT )~~ 
. . . . . . . ... . ·_._. .. ; 

other ~isadvant~ged groups are 11!,aXimally reduced. 
• • • ! 

. .. 
· Es$ential 'to all good 1'es.ea~c~ d~s1p 1s the lll31~tenan~e of.:··. . . . . . . , ! 

. ·-· :r. 
the balance be~een risks and bel:lofi ts. DiSTI1P.tion of this ba· . ;_ . 

• 
iance T~sults in either exc_essi.ve risk t~ patients ~T an abat~e~t / 

... c 

of productive ~esearch; p(oauctive research often b~ars an 1n~~rse ~{ 
• • • • I •• •· : · - ~ 

relationship ~o patient saf~ty. Th~se .. ~o values a! t~ey a.pplY ... }O·-::~ 
biom~ical resea.ch ~re viewed as the scientific priority of dis~ · ·:.,·~ • ' . . • .• r.,,1 . 
eovery on the ,,no h(md o.n4 bum~no thci-apeuti~ trea~ent on the 

• • r • • • • : 

other. This hus come to be kn~n as the dil~IUla of science an~: . 

therapy. The avoidance of future experimental misadventu_res sucl: 

as the ~ow iuf.imou£ Tu$k~gee ~yphili$ study ean in ~Y judgment 
........ 

best be achiev~d by reviewing tbe characteristics of those re• 

search subjects who are most susceptible and who in the pastr.~ve 

been vic.ti11ts of such untowi-rd Tesearch-:-such :t~ the c:atogo-rhs. 

I listed for exemption. How then do I fail to include children 

in those groups selected for exemption if .by my own admission I 

-.-,~m 
• A~ . :•:""ri 

·- :G 
• , .. ' "It 

cite the requirement of b8ine ahle ~o pi·ovide an informed consent f:'i 

as a prerequisite to any biomedic~l res .!arch participation? · J:":· 

---~nder_ th••_• •ucwstances, t~;~:::. ~~~:•:~:-,.~or,c:xcm~~~:n_ i~' ~:~ :-, l: 



.. 
the child or the f~tus would •~pTopriat.ely reside with the 

rent.s who constitute their biologicnl repTesentatives and in my 

,. opinion their legal tepre,ent.atives as_ well, However, because cf 

, .. ~e d.iffereric:es in life styles l>c~wcen bls.c.ks. and whites·; ·quite 

-~ possib_ly a.dutthood as a practical matter begins · earlier for the · 

~fonaer group and accordillglf• a moTe vorkable defin;tion of child• 

•. hood may bo appropriate, 

.. 

As a bl~c:k 1tedical educator, I cannot helF but feel some am; 
bivaleuc:e on_. the Question of biomed··.cal research~ Research oi· ~h• 

·". . . . 
absenc:e thereof b inexo1'6b~y tied ' '.O the "financing of American 

medical education. The t6tal number ·of nedical ·students e~rdlled 

in United States Nedical $Chools in the &cademic year l97l•l975 

{ ~ 13,667 .. Of this numbei_: ~S7 or &bout 71 of the total were 

Blact· Ameri~ans.~ Of ,reater signilicanee though ·1sthe fact that • 

over half of theso black students we~e enrolled in Howard and . . 
Meharry, thvs . red~cing to less th.an 31 the pe~centage of bl~ck 

st\ldent.·s in ~erican medical uni"•ferdties exclusive of these ····:wo 

predominantly black institutiou, . 

The ueeci for 1.n·~~eased numbi:rs of bl&c'k physicians is ST• =°ater 

now than it has been·for many ye~rs. Theodous ·Thompson hu r~­
cently sta.ted, "However an examination of some recent studieis on 

. 
the d~~tribution of black physicians in the United States shows -· . 
that the black physician to black p-,pulation ratio is : leu to,1ay 

tha.n in 1942 even on an aggreeate buis,"4 Under5taiid:ibly, A.1y 

3tcps which ~hreatened to reduce our academic productivity ca~ses 

Ile gi-eat r:oncern. CeTtainly the CHU'&ll relationship of bio,.cdi· 

cal research and the £ir.ancing cf ~edical educ~tion _i$ in n~et of 

detailed Jtudy, The tremendous pressures which exist with Tespect 

I 

I 
• : •, 

) 

·I 
r 



,, 
, . 
ir 
H 
!, 

I 

. ! 

• , I 
.1 I 
.. ! 
• I 
• I . . l 

to ~h• ~u$~a1ncd thrust for the ·resear~h dol~ar ma.y very ~ell . . . 
CTeate an atmaspherc which freque~tly is to the cetrimer.t of 

biom~dical research .subjects. 
•. :.~~iA-

._ 

A hypo~~et~~al case I be~1e~e-~1Il best serve to 

many. of the probl'ems ··cf bic~edic111' research preculiar 

child1'en, 

: ;i 

illustrate\) . ·"' ,. 
tc- black · 

HYPOTimTICAL CASE . 

Garvey's syndrome is~ disease .of · the central 
uervou$ ay8tom charccteriied by the triad ·ot 
progressive loss of ·visien, neuropathy, and 
ataxi~~ The aiseaie usually becomes man~fest , 

· in 1.he · fir, t two yo~i-·:, ~f . U,fo an_d death 11as 
claimed 1S1 of its victims by ·lnte adolesc~nco. 
The disease continues to pTogress wherein ippro• 
xiutely 40\ of the subjccti liave succumb~d by 
age SO, • . : . . 

The diseate e££eets one in 2,000 and all e~h­
nic: · gyoups within th&. ,\mer lean population ··are 
at equal risk for the disease. Males aro . 
affected approximately one and~ h~l£ ti.aes noTc 
often than females. Some ·1i11ited sympt011tatjc 
Telief -from the disease is available but there 
is ·.no kno,ot" -cure . · · 

A team of competent Tesearc·h investigators ·at 
the local UniveT~ity Hospits1 \~v• £0. someti..mo 
had an interest in Garrey's sy~drome. After 10 
months of anilil&l studies ir.::- luiing -orii..ates 
the-re h~s- emer ged a new d.· -~, NJ.1C-;6 which . 
shows promise. In laborat:. ·:· ;tudies. it has -
been able to arrest the nec. .·:;l >gical prog,ession 
of the disease, . howeverp t~.~, has beon so~e 
question regarding toxicity ~ni side effects 
of this drug . 

Consequently, the team prepered a gTant appli­
cation &nd submitted it to~ £!de.al agency 
and achieved funding £OT a thr~e-year pro-
ject to study the effect and t ·>xicity of NMC-76. 

Thirty subjects were selected !er this study, 
twenty of which ,anged in ago :rom lS months 
to 18 years and the remaining .:.0 patients were . 
age l9 to 4 2. Twenty-six ef t :1e subjects were 
bl acl I one was Chicano, and th·:ee weTe white. 
Nine~een of the subjects were n&les and 11 

.· .• _wcr, . females .•.. . All-. pat·ients . ..we!.e---r-egi.s-te-r.ed -. 

6-6 

, 

,. ' 
-~~ 

-: ..... 
• Jr. . ·-/ 
: 1. 
-~ .':­. :.~ 

\'<. 
• •.! 

... :;.:~ 
.. ,· . ·-, . 

. \,\ 



! 
. 
! 

~i g. "· .. ~-: ~. : 
{f.·.~ 
~~: 
:?: •. 
;~~ 
:-r,J. ., . ......... -.. ~.• 

. . 
in either the pediatTic or &dult neuroloJ1• 
cal ubulatorr facilitlo$ 0£ the University 
Hospital, The principle i~vestigator for 
this research project was also the Chief 
of the neurological•pediatric facility. 

All patients and in the ease o-£ minors. . 
their parents, were cDlled t~sether by an . 
associate investigator on the grant ·ca pedia• 
trie neurology fellow) who carefully ex~ 
plained the experiJ:lent to them--that the 
arug NMC-76 had show promise 1n laboro.tory 
studies and quite possibly could be the first 
deflnitive thi1r&py for Garver'• Syndrome thus 
reducing or eliminating th~. devastating . . · 

, effects of this crippling and· often fatal · 
disease. However, 1t .was Further expla~ed 
that many questions regarding this · proposed 
thera1>y could not be a~wered with certainty 
until human re$e~rch such as this . being pro­
posed was ·conduc.ted.. 'J':he subjects we-re ad• 

'-Vised that their participation only required 
the iaking of pill~ on a prescribed schedule, 
periodic blood sampies and follow-up. And, 
of course. all of this would be at the .ex­
pense of the_ Univ:e-rs~~T through: its grant. 

Las.tly,. they were advi"sed that to~ic side 
effects in tho form of skin rash and pares• 
thesias had occurTed and ob~iously -unknown 
side effects could also occur. They .were . 
advised that each of them would be care• 
fully ~onitored for such untoward effects 
and if any occur-red immediate interven·tion 
would be. canied au~ either ·by dosage re• 
duction or complete · wi tbdl"awal from the· · 
project.· · 

Parents and patients wer~ then af!orded 
the opporiunity to ask further ~uestions 
a.nd to ,ign the Universit>'s consent fom 
which had been desisned · fer this r .e~cc.rch 
project (that form follow~ this c.ue) • . . . . 
As the study progressed ud ~he do$CJe 
schedules followed, several of the children 
and two of the .adults dev,loped severe bcne 
Wlrrow depression and ha~ to be dropped from 
the study, ho~ever, seven {7) ~f the patients 
not showing toxicity showe~ marked improve-
ment and appeaTed to have their disease ~ro• 
cesses arrested. The ret1~inder showed nc toxicity 
or i~provcc.cnt, but ait ~h,~ conclusicn of the 
study, the improved fl&ti~nt:s were· extremelr 
disappointed when infor2i3,\ that their tnedica .. 
tion ~&s being teminateo due to th~ FPA' s 
failure to ~pprovc tha d~ 1g for continued use . 

- · .... . ~1 .···-· . ···- ·, - . ....... . . 
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University Hospital 
and · 

Health Services 

I, _______ , have YoluntaTily presented MY-

self or my minoT child to par~icipate in a program 

· of clin:.cal investigation described as: 
. .. 

ADMINISTRATION OF NMC•16 · 
FOR GARVtiT Is SYNDROO 

Further, it has bee·n ~xp_lained -to nie ~at "thfs ·is 

an e.xperiinental dtug and. that there are poss"ible un-

known risks and side-effects as well as possible • 

benefits to be expected. 

Additionally, I have been advised, and I 'under• 

at~nd _that I/or my . child <=:in" f::eeiy wi thc!ra.v froa. this 

study at anytime choson:·· 

All questions which I have rai!-ed havo been ·ex• 

plci.ned ~o ffrf sa~isf1~a~1on, thereto~e. I hereby give 

rr:ry infor,ed voluntary consent. 

S1gna~ure of PUieut" or.·Leial Guaril.an 

WITNESSE? BY: 
I5ate 



lit:~:·: 1ti this hypothetical callt thel'e wore numerou• ~" .. •--o-•·- • 

'·\,die rishts of ~he children and .o.dults. Front the very onset this 
-; ,.·-:·.:. .... 

1;area~ r•~uest in its original fot'11l should nfJVer have been approved 
.... '-· 

}ifl,y the University's Hlllnan Investipti~n ReTiew Committee, and if 
-\.·· - ' . . ::~Jsueh a committee were pToporly ~on.s-tituted appToval would not 
-:~ i~,· -~.:. : . . . 
_q/.1ik•lY have been granted. It is axiomati~ that such committees 
~:. - . 
:· ·:';-·Jaaye the proper ethni: re pres enta t10~1 frcm ~he group being investi-

• -~~-.:f: ·• . 
~~~pted. Such commi~tees neo4 nonpr~tessional input to help lessen 
-:-,.r.J . ; . • 
.-:;'-;_: ~he confl,.ict 0£ interest which exi'its when only those wi~h 
.::--•.·· . # 

ti:;;: Tesearch- int~rests make these detern.ination. A c~ear example is . 
. ·'•·:: .:' 
:::~; tlie fact ~h~~ -the _\lirc~~OT of the. neurologic ambulatory service ·•,-ui. 
··~·;• .. 

'.~~- .. was also -~h~: principie .i:ivestigator in this supposed research pl'O· 
•• _'!,,\ 

'f:.:::_. ~': ·. · j ect. • Built· in pTotective mechanisms · must exb_t to preclude th~. 

if-: ~;f( · · ~ve-rsa effects of int!rest con:flicts which are t to some degree, .. ~~. . .. :-:• . . .. . . 
lJ k:~.' inherent. in any resea-rch desi~. 
~':. : -~: .. : · 

t :: ~"":·\~: :· 

'> • • • I 

• 
When this study was explained to the sµbjects by one of the 

associ~tc .~vestigat~Ts it should ~tve been conducted on &n ildi• 

·vidua1 basis -with the assistanc~ of~ trained social ~orkeT and/ -

Ol" someone who could deal w_i th n .;'! 1aiiguago barriers. The ·gb¼tto 

tonaue most oft~n eludes the univu;•sity 'tesearcher, ·and vice versa. 

Further, during the explanatior, of this reseaTc:h, patient! 

were mislead when not infotmed ~hai no previous human studitr had 

been c&rried ou~ with the d~g. Also, any initial studies wi-th . 

' this drug should have been restricted to adults. 

From the black prespec~1vc the =ost glaring in.fring~~ent in 

t his hy.,othetical case is the £act that 26 of the 30 patient! en­

rolled in the Stildy (86\) were bla.;k al though all ethnic gro\-.i,s 

within ~he American populatio~ wer< at equal isk for thi s 

disc&se. This is e$pecially discr~ndnato-ry w 
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coeprise only 12 percent of the couutry's totsl population. 

ag~in, econo~ic factors relate to the_method _by which health c~ 
i.s obtained by the socioeconom!ca.lly depressed thereby causin1·:~. ~ 

this group to have to bear a dispropo;tionate : rbk. . . ·J . 
. Suppose for. example during t~is study it· va.s disc:QVeTed ')\ 

that the mothers of 3 of the child subjects, who had signed th~i~~· 
ecnsent forms , were themselve_s _1e·ss_ thari 18 ~ears _: of ~ger Sh~u~~;: 

these'3 childTe~ be Withdrawn from the s·:udy even if their mothJr~ 
. I . 

1 , ,· 

wanted theiv to remain because of ·the mar'.:ed ioprovenent they ha,i'f 

shown? 

Another possible defec·t in this stu\ly was patients were not ·::-. 

informed that half of them would not receive ?-l'MC -76 .but insuad ,~. · . :; 
• . .. • 'J 

a pl acebo would be prescribed. Even when patients -r:ec:eive pri9r : :;1 . ', 
advice, i~ i t just or fair to knowingly deny a poientially be~e~ ~$ 

--~ 
cial agent to one group and pTovide it for anothcr-~vei/ if o~ ~-~ 

~:~ 

chance basis? 
·: .. t' 

. <{. 
Numerous flaws l'ferc attendant to the consent forn: In addi ioa. 

to not advising that J>Tevious studies ha,I not been done in htlJll&ni/~ 
. the form also failed to specify that ,:f.tients I withdrawal fTom t 

1
, '_;_: 

study would in no way jeopardi1.e thei:.: a·,11ity to use othe_r I 
university hospital services •. The conse1t form should alsc h:~ . 

indicated that ~he informing physician c\nnot serve as a witness \ 

to the signing. Such a witness should b~ an indepenl!ent pa.rty, \ 

Also, such consent forms ~hould allow fo: the signature of the 

olueT minor child participant• perhaps t :1e teenager. 

Additionally , it is good pra~tice tJ pl"ovide t ha research 

participant with his or her own pemanen ~ copy o! the consent £or 

for further n:ference. 
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~:: 'i~'investigator's signature attes~1ng to the fact .th&t the conditions 
··i•. ,· : . 
:~ .: ••tforth in the iioCU'Uent _have be~n expiainecl and that ~o delibe?'ate .. . •.·. . . . 
.:·.-.;, · oxelus ion of pe-rtinen t i.nforma tion has occunred. 
t·· . - ·. . . ,. 

· ta~tly; ~ut very sig~if1~~ntly is the· fact that no mention 

wa.s JU.de in th~ consent form as .tC?. fino.ncial resp(?nsibility or 

liability in the event of untoward results ~ccurring fTo~ the ex• 
. : . . 

pertaent whi~h would require exten·s~ve .,~d .01: proloaeed medical . . . . . . . 
ure. Evtn for those groups of substantial f£nqcial means t,bese . . . . . . . . 
bec:oze extr.imely important un&ns'fllered c.uestion.s. Surely, 'the pro• 

·' 

.:/. :: · blem is compounded foi- the black 'often poor inner city dweller. 
1,:(:, -: . • : . : . . . • 

The fact that some participants in t~is hypothetical study . . .. . . . 

developed bone marrow depression and the other paTti~ipants were . . . .. . 
not informed of this ~learly point out.s the nee~ for effective 

• • •• .! • • 

• o~going _ m~~~.toring_ of human Tesearch. Sucli moJtitorin1 must be re-

quired of all human research and structured through the gra~teo's 

· hwnan inves~igation roview co~ittee••one having appropriate ethnic 

_representation, 

Although the case _I have pr·esente4 is a hypothetical one, I 

am certai.A :.hat those of you famili&r w'ith biomedical/behaviotal . . 

research rathor· easiJ., recognize the parallels that are occur,·ing 

every day. We cannot and should not attempt to pToscribe bio~edi--· . cal research~-~uch efforts on our part would not only be unsu,~e!S• 

ful but woutd not serve in our overall best int'erest. What we :wst do 

though is ~learly highlight th~ tT&nsgre-ssion~ that h~ve taken 

place and thus define and p~ovide mechanis111S to effectively pre­

vent their reoccurrences. 

In thi~ pr~sentation to\.!ay, I huve E:xanined the issue of hunan 

biome,lical research :£rom & general pt~rspecti\•e ~nd have given · . . 

... . ·. 
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.. .. 
special consideration to those is!ues which have 1 deeper ~eanu,~ 

for bl~ck people and their children. I ~ealize th~t I have raise4t 
. • - : l 

snany questions ~nd an,wereci few~ Hopefully, what _.I ~~ve provide4 J:· 
.. • . • • •: • • • • • :v• • :_:.:,,: 

is £ood, for thought which will -~erve as a stinµlus fpr. subsequent · 
. . .... . . . ... .::, ·: . ., .1:-. 

discussions during t~is Con;er~nce ·a.nd will allow u~ t~ bring ···· . 

foNard tho~e concrete recommendations which we se~k. 
• f : .., 

, ... . . . . . . 

• 

-· 
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Henry W. Fosttr, Jr., M.D. 

Several years aso, I wq appalled 
upo n readin& an article recommending 
primary steriliution for sickle cell 
disease patients. This report originated 
at one o f this country's larier teaching 
hospitaJs arin1 for a sizable black popu• 
btion.1 In the article, a true maternal 
m ortality rate of IO per cent was repo rt• 
ed, a rate which simply is unacceptable 
in the contemporary practice of obstet• 
rics. A curtent maternal mortality rate 
of that magnitude is an indictment or 
the care being provided by the insti• 
tution. 

With exemplary care, I do not believe 
the maternal mortality nte for the 
homozygous CHb·S-Sl and the doubly 

.,..., 

beterotnoua (Hb-S-C) and (Hb--S·Tbal) l_n • single recent atudy, ui iActu.se< 
dckle cell states should cnr exceed 3 Incidence of premature ruptun of the 
per cent in this cou·ntry, mcmbnnes ln patients with sickle eel 

While I m:osruze 1h11 this ii l r~r- tn_it WU reported. 2 However, we have 
miaable iocal, the· 41.01.UlD . to .ns,; DOC obsernd this phenomenon OD ou1 
pre1.naECY is _!n .!?Ption w.hidl .un....i.u.s.Li: service. Aside from a pos.sible lnc:reued 
f\ably DO arrorded }X Ult exptt+tnt ln.cidence of urinary tract infection, ii i! 
JDAl bc.t. L~ not b.eliui:..-1b.cu ll an our feeling that the sin&le most• 
expcococ;c ttiore liinwi:an, a, rrwa(d• si&nific.1111 factor in inan.agins prepunt 
ins ttwi ~UWII gnc) ~ t_iu.d. pa l ie ntJ with sickle cell trait is th< 

lnaced, one or our peatest concern, ncc:usiry of providing adequate senetic 
or m.anasement when sick.le cell disuse cou.nselins. 
is a complication rdate.s to the type or Providin1 care for paticntJ with 
advice and counsel provided to bl.a.cit homozygous or doubly heterozrsous 
patients reprdins potential risks they forms of sickle cell disease requires the 
incur when prepunt. Too often. tbe very finesl in obstetrical ex~rti.se if 
counsel provided is hichly inaccurate, maximal outcome is to be achieved. For 
misleadinc, and, on occasion, dancerous. convenien ce, we divide pregnancy 
In o rder to obtain the very best mater- nunacement into four pb.ucs: ( 1) initia l 
n.&1 and child hulth outcomes for these visit (usually in the late first trimester or 
pat ients, there must be provided early second trimester), (2) • third tri• 
accurate screening, informed counselins, mester, (3) labor and delivery, and (4) 
and exemplary clinical manacement. postpartum. Procedures at the patient's 
Without this sequential three-pronsed an111.ii .;. ;t include repeat hemopobin 
appro ach, ma temal mortality f1(\IJ'ct electrophoresis, seNm electrophoresis, 
can be ex~cted to approach those blood groupin& a.nd typing, hemo&ram 
reported by Forte, et al. 1 includi111 reticulocyte count, urine 

lo the Georse W. Hubbard Hospital culture and sensitivity, bloo d 
or Meharry Medical Collece, we have a chemistries, liver fW\ction tesu, and 
manacement pro&ram which we believe consultations with hematOIY, cudio-
provideJ all requited entities. All screen- pulmorwy, social and dietary services. 
inc is by hemoc.Jobin electrophoresis After takin., a eonutlett. hµtorx and 
conducted by tbe Meharry Sickle Cell c,:1nau-.,in1 a pnyS1cl.l ~ruination. the 
Center, and all di.net patient care and p_!tlent ts ert.iiutcd an_a ~ ~ the 
counselin1 is provided by the obstetrical av•ilabill rv or or.ecnan~v tcanioatiott H 
and social service staCf of the Depart• after U\tense counselin~ she chooses 
ment of Obstetrics and Gynecolol)'. t1us opuon. the procedure '5 t 'r.t<"ted 

Our man.a1ement approach rccopuzes 'fOl" ,u"cuuo curei..6 c vp ,a the this-
no reduction of fertility or increase in t~nUI weer: 01 _ , ~1• t10.n \&rom ,ast 
either fetal wast.ace or maternal mortal• me.nsuuu period). ID the $Ctond 

· ity in t hose prein,ant patients with trimester (afler the fiCtcenth week) we 
sickle cell trai t (Hb-S-A). Urin.uy tract utili.u prostagla.ndin F2 alpha preceded 
infec tions have been reported to be two 12 hours with insertion or a laminaria 
and a hair times more frequent in these tent. The majority o( our patients, bow-
pat ients when compared with the ner, do not choose t.he option o{ 

seneral population. However, improved abortion. Our· rW1damental au.nase• 
rcuuch desian is needed to be con- ment, therefore, focuses on blood 
clwive on this poi.DI. Nonetheless, there replacement or exchanse, prevention u.-
is a theoretical basis to explain tbJs Infection and intense social service 
occurrence. Inc reased osmolarity support. 
enhances siclcling of affected eythro- , Until recently, most centers - inc:lud-
cytes, and in the kidney circulation the Ing our own ~;;-.-c utilized replacement 
osmolarity increases fourfol d u blood transfusions to maintain hemoglobin 
n o ws Crom the cortex to the medulla. leveb ln the 7.9 snms percent n nce. 
tntimately this can lead to infection, However, recently there have been 
nephron destruction, and byposthcnuria Stveral very encouragins reports wherein 
- the inability to concentnte urine - partial exchange tnnsfwions ue 
which hu been reported as occurrin& utilized prophylactically, rather th.an 
mo re frequently in sickle cell trait therapeutically with crises. A protocol 
patients. for this procedure is desaibed in a 

Accordingly. urine cultures and recent article by ;,,.,rrbOn and Fish.> 
. ,. ... ,;,; . .:,:· studies are performed on all The objective of this therapeutic 
sickle cell triit patients. Those found to approach is to replace initially a pro-
have positive cultures are treated with portion :! Hb·S with Hb-A lo achieve a 
appro pri:1te antibiotics. Those whose hematocrit o f at least JS per ceot an, ;i 
cultures are negative are nonetheless Hb-A content o( 40 per cent. This pro-
treated with mild urinary antiseptic cedurc usually requires 7SO to '' • 
a g e n Is. c .c. methenaminc madelate• milliters of bufry<oat poor washed red 
phcnazopyridinc (Azo-mandclamine ). Continu«J on Pi~ 52 . 
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.Sickle CeU 
Continued from P•~ 20. 
c:clls. These values should be reched,ed 
al six-wed: interv2ls, with a "Tisis, or 
with the onset o( "bor. The part~I 
exchancc transfusion should be repc:2ted 
when the hem2tocrit becomes les.s than 
25 per cent 2nd or the Hb·A content is 
less than 20 percent. uchanse trans­
fusions have .__'!n utilized to varyin1 
de1rees for many yean. but usuallr 
wc:re employed only with crises. 4 

Complications from the procedure until 
recently have been excessive. Prelimi­
n.acy reports now tend to indicate that 
complic:Hions arc declinin& sicnific:intly 
with new and refined blood transfusion 
techniques. 

Due to the short lire span of the 
sickle cell erythrocyte population. 
rotate metabolism is incrused, thereby 
rtquirine folic acid supplcmenlltion. On 

• tbe other hand, iron ther2py is usually 
unnecessary and may even contribute to 
iron storage disease. All patients are pro­
vided pren:il.ll vit:imins. 

At least 2S percent of sickle cell 
dise:.sc patients devdop uriniry tnct 
infections. and twice this number have 
positive urine · cultures. Durin& initial 
bospit2liution, kidney function is 
cnlu2ted :ind urinary tract :ulllbiotics 
in some form are provided to alJ 
patients. Cudio-pulmonary evaluation is 
Jone. :ind the patient is disch:i.r,ed to be 
seen at le:ist twice monthly. Every 
effort is made at aU timC$ to preclude 
:any form of infection bu_t especially 
res p i n tory infection but especially 
respiratory infections. 

Complica11ons in the second trimester 
uc not partic1:larly common. provided 
the pat ient has been seen earlier :ind is 
followed appropriately. However, as 
pregnancy nears term. the likelihood o( 
morbidity increases sharply. Toxemia of 
pregnancy is reported u hi&h as 22 per• 
cent 2nd cndometritis and throm­
bophlcbitis have been reported at 19 
percent. 

Althou&,h there is lit.tie in the litera• 
ture ro support the concept of e:irly 
delivery in patients with sickle cell 
disease, we ~ve nonethdess employed 
_elective urly delivery in these patients. 
The ration:ilc for this third trimester 
nun.igemcnt is b2sed on the following. 
First. the frequcn..:y and severity o( 
com pli..:.itions increase :1s pre,n.incy 
nears term especillly in p:1ticn,. ...,,th 
hemoilobin C disease . Secondly. 
c:lective delivery obviously will not be 
timed to coincide with the occurrence 
of :i crisis. whkh may be the situation if 
the s pontancous onset o( labor is 
awaited. Further. we bclicw thJI r'et:il 
lune m:11ur2t1on is J.:..:ckratcli 1n fctu>cs 
of these patients. 
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The basic elcmenu o( third trimnter 
mnagemcnt include bospitallution at 
36-37 weeu. partial ucbanae trans• 
fusions as indic:ited, fetal assessmcn• 'or 
well bcinc and maturity and induction 
o( labor. Amniocentesis is an acceptable 
procedure in these patients. Puccnt.&I 
and fetal localization is actueved witb 
8-sc:in ultruono&raphy. Amniotic nuid 
is e.umincd routinely for its leeittun/ 
1phln1omyelin ratio. crcatinine, (at c.ells 
and bilirubin. Additionally, urinary or 
serum cstriol levels are measured and 
oxytocin challcn1e tests are conducted. 
Cesarean section when employed is 
bued solely .on obstetrical indications. 

Labor in these patients. either spon• 
taneous or induced, should be manased 
much the same ;as labor in cardiac 
patients . Over sedation <hould be 
avoided and oxygen is administered. 
Epidur:il analgesia and inethesia is used 
for labor and delivery and obviates 1i,c 
need for narcotics. However, Ouid 
replacement is :i critic:tl fac tor and is 
easily mismanaced. Sickle cell disease 
p~rients frequently (all into ne,ative 
fluid balance. Most have impairment of 
renal concentratin& capacity and thus 
cxcr-:•~ ::-:..:c•s!·:-: ~u:intitics of urine. 
And, :u with most patients in labor, 
they loose their appetites and therefore 
have impaired food :ind flu id int:ike. 
Hence. intnvenous fluid replacement 
should include not only ample amounts 
of water/dextrose solutions but also 
.adequate electrolyte replacement. These 
patients tend to have metabolic :acidosis, 
and correction can be achieved with 
lactate or bic:arbonlltC solutions moni­
tored with daily serum electrolytes. 

Citheteriucion or the urin:iry blad­
der is to be avoided if at all possible, 
and broad spectrum antibiotics should 
be administered for al least 96 hours 
into the postpartum period. Di&itali• 
ution o( the patient should be done, if 
necessary, to prevent consestive heart 
failure, which ~curs more frequent!) ; .. 
the postpartum period. 

Management of a crisis in the pres• 
Nnt sickle cell disea.R patient diffen 
lictle from the pr<S<:edures employed in 
the nonpre,nant state. Most crises 
which occur arc of the v:i.so-occlusive 
type produ..:in, intense pain. Aplastic 
(aregnerativcl crises are only about one­
fifth :is common :is v:aso-occlusive crises, 
and acute sequestration crises arc most­
ly confined to childhood. The basic 
components of crisis m:in:i&emcnt in­
clude (I) an2licsics: ( 2) p:ir:i2l .:xchan&e 
transfusinn~; (J) intn.venous fluid and 
electrolyte repl.icement: (4) oxyaen 
adminjjtr:nion: and (S) climin:ition of 
infection. 

ProviJini :id~Qu:it_c tamily plannins 
co Che s1c1e1e cell pa11cnc can orcsw an 
qtreme rj)j!.!s.!!J_e to tM ~bstu.cic:iJn-

S)'nccolotist, w. o(!er iteriliution 4 

111~ oauent -~~ cw ac~ev~;_._~~ss­
f~ _ tU!JV_~r>. lf' uw procedwe is 
accepted by the patient. it is done after 
tbe six week postpartura period utiliz.ins 
spinal anesthesia for 11.1f&ic.al tubal ti1a• 
lion and resection. We do not RCOm• 
mend bpuoscopic stenliutions io these 
patients since we require 1e11eraJ 
anesthesia for laparoscopic procedu.res. 

The intr.auterinc device is not used in 
tickle cell disuse patients oo O\lr 
semce. Endometritis frequently results 
from its use. Thu ~ ....... ~cress to a more 
1enenlized pelvic infection includin1 
pelvic peritonitis, ultimately precipiUtin& 
a crisis. 

What then is our stance re1udin1 oral 
steroid contraceptives? Theoretically, 
these drup are contraindicated because 
they increase blood coasulability there­
by lowerin& the threshold for crises.. The 
ntru~~.. ;omponent of this cstrosen• 
proaestin medication is the aujor 
o!Cender. Accordin&Iy, if used, a low 
dose or even better, :in estro,en-iree 
onl contraceptive is the wisest choice. 

ll must not be for,otten that some of 
the less effective b .. , :oater methods or 
contraception. c.a. dlaphnpns and con• 
doms, ue acceptable provided · paticnc 
motivatio0 is adequate. However ~ 
ucil C.0Jl,1.q Ce .P ! i V ~ mll} UJI' en t, 
tberat'cutic aQort1on clearly must be an 
ootion made anllat>ie t o the patient 
who rails 11 con1nce,91ion. · 

ustly, we mike 110 distinction io our 
contraceptive m1na1ement of the 
patient with sickle cell trait. 

Over the put 20 yean a vast amount 
or knowled1e has been accumulated and 
a &realer undcrstandin& of the ent11e 
sic-kle cell disease process now cxisu. 
Witb our lmprovin1 lcnowled1e of 
ienetic: cnunselin&, prcinancy man.age• 
ment, and contnceptive technique, we 
can expect even better matenul out­
comes with this discue. 
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EDITOlUAL 

Why Bother with Informed Consent? 

Based on the title of this editoriaJ. one might sunshine laws, and so forth. And sucb lntcn:st 
wacludc that tho co~pt of providing medi- and EtMty have only been belgbtened by 
catly mfonned ~, is elthcr optk>nal or the recent reYl?larion of put political conccat-
ncw. From the very onset, let me point out ment:s that OCQJtTCd in our capital. li for no 
that both unptications arc fabc. Mor.ally and other ~ than these. we as a profession 
legaUy, the tequJrement for and the provimn must .. bother" with informed consent. 
of infonued consent have exlstcd to $0Dle In the years imtUdlately following the ·Na-
degrcc for many years. · dul1'f v. Klln~ deeision. It appeared that possi-

Prior ID 1960, the pbysk:ian basically felt bly the "suindard or practice" doctrine might 
bound only to infonn the patient ~l a pro- sente the quantitative question of how much 
cedure or proccc!UTCS -.1erc bctng ?=tfonncd the pe.1lont needed to be told by the doctor. 
and, hence, obtained the consent based upon The standard of practice doctrine as It applied 
that rather simple exchan,c; the patient wu to informed consent in essence meant that 
simply made aware that a prooedurc wu the doctor wos requiNd only to disc10SI! tn 
being done. However, in 1960, this rather the padent those informational it~rns that 
simplistic approach changed drastically as a were ordinan1y and usually provided In a 
result of N11haruon v. Klint. It was from this p;ncal Jcognpbk/jwisdictiot,al aft&. Ho­
case that the medical profefflon became ever, as a legal cooc:cpt appllcabk to Informed 
aware of the Deed to provide much more consent, significant lepl challenges were pre-
infonnatlon to patients; tbls resulted in the scnicd. In 1972 the c:ucs of Cobbs "· GrtU1t 
creation of the so-called "collateral risk de» In Callfomia and Ctn~rbu,y "· Sp~ in 
trlnc." Simply stated., the decbion said that Washln,ton, D. C., eliminated the 5tandard5 
not Just a physician but also the patient anat or practlce concept as an answer to the bsue 
~ basic: knowledse about proposed pro- of lnfomwion quantity. These two dedsions 
~ttr6 tn make an assesiment as to the risk beyond quemon solidly afrmncd the patle.nt's 
involved. Indeed. the padent must be "in- ri&bt to 1elf-determloatlon regmllng coDal• 
formed .. If be or she, along witli a ph~. cral risk In those two jurlldictlons. Based on 
is to be c,ipable of rationally dedding for or· these two cases, therefore, it now appc.ars 
against surgery based upon risk. that the co\nt V!m hold doctors bound so 

Following this decision .of Nathanson v • . "reasonable disclosure." 
Klill,, there we~ numerous law swu brou~u . As a medical educator and an operating 
forth which a.ttempicd to define bow much suracon, I think l now koow what ls expected 
must be told patients by doctors. but ob- by OllT judiclal 1y,tem; I simply do not know 
vioualy none h3c yet accomplisberl this objcc,, how to accomplish it. I cannot determine 
live. The battle rap on and th~ question is what constitutes reasonable <1lsclosure, and 
unsettled. quite frankly the courts bave not helped. By 

Certainly muc:h of the ttoent And c:1.1rrent lis simplest int.erpret&ition, to be Informed 
activity in \his area istmbodicd In thatgencnl means to be knowled&eable. However, u we 
movement afoot In this country known as know. knowledge is t"elative and never abso­
w1isumcrism and spc:cl.ru:ally in that mm.re- lute. not for the doctor and least of all for the 
mcnt':1 cona:m with the .. right to know ... In hlyman on mcdic:al i~aes. None of us knows 

_,. "' . , ~ •. . • ... . . .. • .. .. •• .,.,., , . .... _....... -~~ ll.,..-- '""' ~ 

req11i.tcinent for voluntll.r)' inform~d consent• 
giving on the part of the patient. Of coura, it 
is expected that an enllsJttencd public wnt 
keenly conc:cm itself with discloSllto knee, 

tinn • of disclosure to the pa.tlcnts boils down 
to how much or to what dcg~e. The courts 
will not or most likely cannot tell us bo'-~ 
much dii:dOS11re is adequate. Alld C'l/01\ if 
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they could. the likelihood for inc:onsisteocy 
amoag courts Is a foregone conclusiOn. Where 
ue we tbell? Very simply, we are at the 
mercy of Jvrics. judges, and atbittators. 

But as dismal as my outlook may be, I ao 
none~ believe there ts • faint flicker of 
light at the twlnel's end. I believe we can 
reduce our mt gteatly by Jncreaslng our 
knowledge and undetStanding of the issues. 
For example. simply knowing some of the 
situations in which illf'ormcd consent Is ettber 
dif&cult or hnposst'ble to obtain ls eMCntial. It 
behoove, us to completely understand state 
laws on mental competency and age limita­
tions. The latter is of particular importnce 
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to thOSIC who perform abortions and/or pr~ 
\'ide comracepdvc Krvitc:t to minor,. Cer­
tainly our affinity for misadventure 1$ red1.10ed 
if we are knowledgeable of particular areas of 
past wO"'a1:"'tllc:5, ror Qamplc, chQ q\)Cs&ioD of 
witnesses, supplemental doc:vmentation, risk 
ve~ benefit explanttion. 

Ccarly the issue of informed consent ls an 
unsettled one; however, we mU$t nonetheless 
continue the trawil; we must bother with 
informed cunscot. 

HENn W. Fo:ni::.a, J1t. , M.D., m~111bcr, 
Bdaorlll.1 Board. 



Discussion of Paper 
Presented by 
Howard ·w. Ory · 

HENRY W. FOSTER, JR. 

All of us who share a concern for improving the quality of contracep­
tive methods are indebted to the Family Ptanmn, Evaluation DivwOD 
o( the Center for Disease Conltol (CDC). The value of this unit is aplly 
dernoastl3lcd by the virtual elimination of deaths from spomaneous 
abortion thaI are related to the use of intrauterine devices (JUD's). 

Dr. Ory is correct in that we constantly bear picas for safer 
colitraccptivcs when very dearly the ones that arc, in existence could 
be used moro safely. However, the tlieoretical safety and effectivenas 
of tbcsc agents well exceed their acwal safety and effectiveness in use. 
Si.Dec the Family Plano.in& Evaluation Division seeks w dirofnarc lbc: 
mortality and to COlllfol the morbidity that arc associated with con­
traception by applying knowledge pjncd from epidemiology, I mus& 
ask: What is tho limit beyond which we can expect to eobanco safety 
ajveo the limiwiom imposed by ow- inadequate uodcnlaoding qt 
human behavior? What role or relationship should or do behavioral 
scientists play in meetin& the objectives of the Family PlanDina 
Evaluation Division? How many of the SO staff members arc strictly 
behavioral $Ciencists? l will be keenly intcrcstcd io Dr. Warren Miller'• · 
prcscalacioo on ·•Psychosocial Aspeas of Contrauption." 

In examining the health effects of fertility control, Or. Ory bas 
labeled as hig)lly effective the methods of oral sieroid contraception. 
the iDtraUterinc device, abortion, and tubal liaat,ion. which arc used by 
16 million women in lhc United Swcs annually. His 1able ot methods 
also lisls 5.7 milli~ women who use ocher, less effective methods . 
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Ho~vcr: his labl~ docs oot Jiu bys(CreCIOmy. What is the speculaled 
c.omnbution of Ibis proccdw-c to ~traecptioo in this coua.uy? I do 
appreciate the difficulty in determiniQS whether or not the procedure i$ 
performed solely for the purpose of sterili.zatioo or 0$tensibly for some 
medical iudicalion. In some centers, hysterectomies arc pedormcd 
e.xprcssly foe lhc purpose of contraception. 

The wideapcead uso of .oral· ~ptivc hormones and lhcir 
po«caoal lon,,term risk bas stimulated conum for c:ootraceptive 
sat~. 1bc ~ ~ imponant unanswered quacion rcprdiQ& 
l&CtClid COOb'aCcpbves as: Do tbcy iDCl'eale lhe rl$k of cancer? But as 
poimod out by Dr. Ory, the period ol observation has noc bocn lq 
enouah to maJc. this judameat To dado. lhc production ol breast 
IUmors by steroid contraceptives bas been limited to specific &Crains of 
ra&s and mice. High doses ot cstr~ have not produced breast tumon 
ill a vuiccy ol other labondory animals includina monkeys. Although 
~ylstilbestrol (DES) is not a steroid hormone. the rcum report by 
Bibbo 11 al. (1978) on females who re4:eivcd this drug more lban 25 
)'tan a,o shows a 4.6% iacideaco of breast cancer for users of DES as 
opposed to an incidence ol 3. 1% for nonusers. Althouab thia diff'ercnce 
a aot sWisucaUy si,nificam. it is unsctllin, and shows the Deed for 
more answers. 

Tbctc ~w ~ to be less coacan rccardina tbc c«ects oC steroid 
C41lb'aCtptloa upon thb endometrium than on other acnical organs. In 
fact. a prococtive re&uk may accrue io the cndomclrium from combioa­
lioa binb CODb'ol pills. 

M poimed out by Dr. Ory, the publiSM.d data by BeraJ (1975) cannoa 
u yet be ~sidcr-cd fully applicable to women in the United States 
but without question, .iboY probably bavc some applicability to w,; 
~ -~ data show that all canliovucular diseases appear io be 
iaaa.sed an usus of onJ CODU'aCeptivcs. By applying bcr data to 
Tieac's dala. which abow excess auual dealb ndes {'llolz.e. 1977), Dr. 
Ory bas shown mat iD addidoa to the sipificantdifference in death race 
bctWOCll DODS1DObn and smokers, die base rate for noasmokers is 
biaha' ~ his data showed iDdcpendcntly. I cannot question this 
cx&rapolaa.on. A3 he has emphasized, firm c:ooclusioos remain yet 
unsubsrantiated for tbia country. 

I aarce with Dr. Ory that information resardina bonip liver tumors 
~ funher cxplanati~n. However. preliminary data on the subject 
iodic:ate that the pracuce of medicine has already bcca influenced 
favorabl)'-fow practitioners now routinely prescribe ~ Chan .SO p,a 
dmes of estropn for contnccptivc purposes. There is one unamwered 
question: Is the relaliooship of hepatoma formation with the use of 
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mcsuanol stronger lhan thal with the use of etbinyl cstradiol, or was over Olher forms al SUf1Pcal sterilization. Some crude comparative 
th.is artifact caused by lhe disproportionaie use of mcstraDOI over outcomes for these two proudures were made between the health 
ethinyl cstradiol in coattaceptive fonnulac? This qucslioo and olbcn drecta of urainc pcrforallon, bJadder ittjury, intestinal iJ\iury, bleedina, 
have been add.rossod by Rooks~, al. (1979). . illfcc&.ions, dca&bs, &Dd subscquentprqnancy ratea. When makins these 

I should like to emphasize the continued need for the rcqwremont ol ~sons, I am f\ally aware that no well-structured prospective study 
prescription rcocwal for steroid coo~ptives: nus ~tice will afford between lhc laparotomy sicrilizalion aod minilaparotomy has been 
the opportunity for continued scrccrun& foraerutal malignancy and 0 ~ . COD4uc&cd uuna atandantized dc!initioos and uniformity of reporting. 
~ible estrogen-related duordcrs. · Whal I have dooc, llowcvcr, is to compare some ouic:omes of several 

Or. Ory ha5 presented a table showiaa the ~or harmful dfccu ol laparosc:opic studies with lhe only available minilapar()(omy scudy, 
ruo·s. exdudina death. Of these hannfi:11 cff'ec_ts,. rcfere~·has already which was coaducced by Dr. V. Osathanoodh or the R.&math.ibodi 
been made io septic spontaneous abortion. It LS intcrcsnns to noce the · Hospital in Thailand (Osalhanondh, 1974. 1976). 
inCTcascd riu to IUD users as compared to nonusers, which is caused by Table 1 compares uterine perforation, bladder injury. intestinal 
the risk-modifying factors of ao age of less than 20 years and nullipari!y. iluwY, btcccfing, and infection of minilaparotomy with laparoscopic 
Does this increased morbidity reflect biological diffcrcucc.s that are DOC a&crilizatjon. Uterine perforation occWTed almost twice as often with 
inherent in multiparous, older patients? Or is the difference in risk apuoscopy. Bladdcriajuriessusraineddurinatheminilaparotornywcre 
anributable to the dissimilar lifestyles of the two groups, e.a., grealc:r IDOC'C frequent in ono and less frequent in another laparoscopic study. 
and more varied social and sexual exposure oflhe youqer nulliparous IAlcsr.inaJ irtjurics wue less witb the minilaparotomy than with all three 
women, with a greater risk for contracting veocreal disease? Dr. Ory also bparoscopy series. Bleeding occurred more often with the mini-
dOC$ not meDtion the progest.eronc-bcarina IUD's. 'Ibis is a bit unusual ·· bparocomy ia one scudy and less often in anocher than with the laparo-
inasmucb as he, I, and others devoted tho grea&er part of a rCCClll l00pic approach. 
meeting discussine this topic. · Infections from millilaparotomies occurred more often than in any of 

On two occasions during bis prescoWion, Dr. Ory pointed out that &lac laparoscopic studies. However. the Ramathibodi study 
little is known about complication rates of surgical sterilizalioo. (Osaihaoondh, 1974, 1976) subdivided the infections into &rossly 
Recently, CDC bas embarked upon ao i.n-dcP..th surveillance program. illecled (2 cases) and skin Inflammation (24 cases). Four hundred 
Such.a response by CDC can.not be more timely iA view of the ~ that . l&lty•six cases (16%) of the 2,786 procedures from this study were 
the 1975 National Fertility Study (Westoff' and Jones. 1977) found dial · coaducted in outpatient centers in niral Thailand by nonphysiciaas. No 
sterilizacion is now the contraceptive method of choice for couples t:J · : -.wtality fiaurcs wero given U' th.is study. · 
reproductive age married 10 years or more and that 2S% of~ .0 n~ aDd .' i Table 2 preseDlS the subsequent pregnancy rate from five laparoscopy 
CWTCDdy married white couples under 4S have 1elC(:ted ste~oa II _ · :. lladica. The prcenaoc~ rate in these studies ranacs from a low o!0.6% to 
their c:oouaccp&ivo method (14% female. 11.1% male). Accordiqg CO die : ·, abip ol2.8% ia a study otwornen who used the sprinJ clip cxclu5ively. 
National Q:nter for Health Statistics (U.S. Department of H~ . .. 1kte is no spocifiod time period or cutoff point by which prepancy ia 
Education, and Welfare, 1976), the election of sterilizatioo bas doubled · · W:SC smdics was meaaared. The question of subsequent pregnancies 
sioce 196Saooe&rly2S% amoagmarricdcouplcsofreproducCiveaacia . , 4id DO& appear in the Ramadubodi study. However, GaJb (1957) 
tho United State,, thus indicating a o.cw tread in publk and pcrsoml lqlOft.cd 22 prcpaocics in S,477 Pomeroy procedures yieldine an 
accep«allCI! Qf this contrauptive proudure. . ·, · overall pregnancy race of 0.4%. Based on 10 major scudies fTom three 

Just over 2 years ago, we began to perform lhe ant~nal . • CIDDCioeDlS, T ietze foood that 34 failures occurred with 20,000 sur&ical 
mioilaparotoiny sterilization procedure at the gynecology servau al · acriliz.ations (0.17%). In these studies, no distinction is made as 10 the 
Meharry Medical College in Nashville, Tennessee, and more rccenUyu , limc ollhe procedure. i .c., postpanum or during lhe incervaJ state. With 
an ambulatory procedure pcrfo~ with local ancs~es_ia a~ the~ '. . rcptd to any type of sterilization procedure, there remains lhe 
Parenthood Afl1Jiale of ~a.shville. ~hortly ~ 1osbtutmg ~s new : Uldarificd issue of mensuual irrcaularity subsequent to the sterilizing 
surgical procedure. I reviewed the liaeraturo in an effort to JIU• some · P'~uro and, of course. psycholo&icaJ sequelae, which arc difficult to 
lnsiibU as lO advantages and d.isadvantagei oC interVal mini!spar«oa11 - , Mlualt. 
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TABLE I Complications from Minllaparotomy Compared with Those from Laparosc:opie Sterilization 

Uipll'OICOpC Slcrlliz&tiOII Minllap#OComy 

ColnpUcallocu CocQplicatioM 
Tolalla Totai In 

Complication Stady SWdy Number ~ Study Study Number ~ 

Ucerioe perfontloll Qnoa and Bolopeae, 1,S4' 9 O.SI RamaUu"bocl 2,186 ' o.n 
1m <Outhuoodh. 1976) 

Bladder 11\iW'Y Con:oll Uld Bolopete, 1,54S 0.06 Ramatlu"bocl 2,786 5 0.18 
1972 (~. 197'> 

Oeor11 ,, ol., 1974 800 2 0.25 - lolellinal uuury Canoe and Bolotneae, 1J4S , 0.19 Rama!JJ\odi 2,'786 , 0. 11 ~ 1m (Osalhuoodh. 1976) 
Peienon Md Behrmt111. 116 0.53 

1971 
~ IDd 3,600 II 0.) 

Wlledcsl, lffl 
Bleedi111 Cotaoc alld Bolopcee, 1,545 0.06 Rama~ 2,716 JO 0.36 

1972 (Osathuoodh, lffl) 
~Oft .. lkbrnlan, 186 ' 2., 

1971 
lnf'c.cti011 CoflOII and Bolo,nete, 1,54$ 9 o.sa Rui&W11odi 2,186 26 0.9) 

1972 (Osalhanoadb, l97~ 
Peluloo lllld Bchnull, 186 0 0 

1971 

• 
TABLE 2 Pregnancies After Interval Miollaparotomy Compared to Those PoDowtn, Laparoscopic Sterilization, 

Laparwcopic Stertllutioa Niailaparo(oniy 

•• ,SUbsoquea& S\lbsequcDI 
Prcpancies Prepanc:lca 

Nlllllberol Numbcrol 
Study Slen1iutioos - Nusnbtr' " Stuctr Stuiizllions . Nwabu " N ..., 
Conoo ud Bdoenese, I.SCS J .. ., Oarb, 1957 5,477 22 0.4 1972 
Thoms,toa and Wheeleu, 4,200 31 0.1) Tictu (HeDIIUD aad 20.000 34 0.17 lffl Pritchard, 1971) 
Peterson and Behrman, 1971 116 I 0-'3 
Kessel " al., 1976 11'6 2t 2.28 
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128 HEIOY W . POSTEa, Ja. 

TABLE 3 Complications of Abortion Patients, July 1, 1970 to June 30, 
1971· 

C.C.Oplicaaioo ltai. per 100 W-Obcaillillll Abortiom 

Toul Complica&ioN ~Coapicaai_ou 

Local Local 

Tocal fa,lic:Da wl&!I Tocal Paliallswi. 

Padcala Puicata FolJow.Up PIDa&a Follow-Up 

All palimtl 
0.6 1.1 c.1~,csca&ioa , .2 7.8 

> tl-wocks scsla!ioo 22.l 26. 1 l.l 3.0 

Pali.o&a~prc-
cliad., complicatiOAS. 
llyprocedure o., D.6 SUctloa• 4.l 6.1 

DA.ct , .o 8.2 o., 0.1 

Sall-" zu 27.2 1.7 2.4 

H~ JU n.9 6..7 6.9 

Hys&crcctOIIY •9.9 50.9 1,.J 15.6 

hlica&a""""-t-
plkarioo•or 
IWiliulioo 

Cl2-wecksa,cswioa u 6..2 QA u 
>13-wecbpta&ioa 20.6 26.0 1.6 2. 1 

Pa&icollwitlt pre-
Clli11&111 c:oaipica&iou, 

""~' 11.Crilu:alioo 
cl2•wccb&csia&ioe 11.7 17.1 u 2.0 
~13-Nekspsta&ioll 2!).9 35. l .. , 6.7 

l'alicaaswilMWlpre-
exi&IUl8 coa,licalioa■• 
~Slailizalioa 

c.12-~,-&lllioe 25.9 28.0 6.1 1.2 

>JJ.~,cswioa 15.8 15.4 8.l &.O 

Puiea&awu4~ 
ubdas com,,licaltoea 
-'~ 

C12-wccb,alalioll 43.0 '6.l 1'.9 17.1 

> 13-wocka .,a&a&loa 50 60.• 13.1 17A 

-Fr• Tkuc UIII DraWIOa, 1'73. 
~~ CMbal swiJiuLioL 
"Nia ll&bal a&crilia&toe, 
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To rccmpbaaizo a point made by Dr. Ory concerning abortion, 
partial1ar attention should be givea to health effects of ·multiple 
variables, the etrea of time (lca,lh of pstation), and lhc rdationship of 
lbc two to each ocher as they aff'ect abortion-relaud IDOl1ality and 
norbidity. Tho foUowing da&a are taken from a study by lhcs Institute of 
Medicine, ugo)k.d Abortion onf/ the l'ubllc Ilea/th, which ' wa.s 
published ID May 1975 (Institute of Medicine, 1975). 

Table 3 exarnioes abortioa aad tho variables of prccxiscingdiscase, no 
procxistioa disease. associaled sterilization, no auociated atcriliution, 
and rolatea tbo.o variables to gc:s&alioaal a&e of erea&er than 13 woeks or 
kss than.12 wceb. The best outcome was achieved in patients who had 
DO prcexisun, disease, QO asaocieted atcrililation procedure. and were 

· less than J2-wecks p~p.ant. The opposi&c is true for poorC$t ouu:ome, 
1i.e., patients had prcexisdqdisease. associated sterilization procedure, 
:ud were moro than 13-wecks pre_enan1. 

' 

~ 

Table 4 showa an i.acroasiaa mor1ality and morbidity with advanc:ina 
1pcepancy, by weekly incromcnts. It also depicts lhc decreased 
1aorb~ty and mortality that att associated with suction pto<:Cdures and 

l'ABLB 4 Reported Deaths Associated wilh up! Abortion in the 
llaitcd States, by Weeb of Gestation and Method of Abortion, 1972 and 
1·m• 

Mor1ailyllalio 
.... ol Ocslecioa Nll.Dlberot Numbcro/ (~per 
... Abo,1iooMClbod AbonMm Daw 100.000 Abonicm) 

11.u Gf Fll•doa • 
CI· •21,4'6 :z cu 
~ 361JIS ' 1.7 

111-12 212.981 9 4.2 
I~ ,n,m ' 6.9 
3•t6«- 111,228 19 I&. I 

Mlidiodolabonloa 
!Su,cri,oa,/DA.C 1,06$,JJI 17 J.6 
!W. IZJJM ., IS.A 
H~y/ 

~)'S&CRdOmy 1.161 5 61.l 
()lw S,380 I 11.6 

'ff• U.S. ~ ol Haldli, l!dncacioe. ud Wcllare, 19?1. 
'liillrillulioD o/abcriom t.a.l oa p■IAlioa ol prcpucy kDowD r«"9.709abaniom 
,...,.. dllriaa am C77'i otu.e 1.c:a1 fo, 11111 year) ud rcw m.ru abonioal rcpon.cd 
w 1973 a• ot Che &ow rcw cbaa yea,,). 
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in increased mortality and morbidity with surpc:aJ procedures. Figure 1 
illustrates this increasing mortality with advanciaa f~ a,c. 

Lepliud abortion is ralber new to the American see~. Coo­
sequcotly, some long-term complications arc unr~v~. I wil~ close, 
tbcrc:forc, by simply listing~ loog-icrm ~mplicaboos, which m 
associa&cd with le,saliud libortion, and offenns Dr. Ory aod ~ • 
challellge to belp us formula&e a better ~ of these _eDbbeS 
which are sterility, prematllrity, &pontaDeOUs abortioo, ectopic P'ct­
nancy Rh isoimmunizadon, specific effects on teenaaers~ and psyc» 
1ogicai scquelac. The World Health Organization bas alrQdy begun 1.o 
seek 50me of these answers in a structured DULDDCr._1 hope~ the 
Family Planning Evaluation Divi.s.ion will also play a pavow role m tbc 
process. 
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• 
hemoglobin SS on the basis of its relative insolubility in 
organic buffers. Hemoglobin electrophoresis permits 
the identification of hemoglobins S. F. C. A~. and A in 
their relative proportions. On the basis of the patient" s 
negative past history. one may assume that she does not 
have sickle cell anemia (SS disease). but could well 
have sickle cell trait (AS). hemoglobin SC disease. or 
sickle cell beta-thalassemia disease. 

If the hemoglobin electrophoresis pattern is one of 
sick!~ cell trait. only two problems appear to be of 
special concern in pregnancy. The first is an increased 
incidence of bacteriuria. both symptomatic and asymp­
tomatic, which may be identified by appropriate urinary 
screening techniques and treated with antibacterial 
therapy as indicated. The second problem relates to the 
unlikely possibility that the offspring may inherit sickle 
cell anemia if the father also carries the S hemoglobin 
gene. Since. at present. prenatal diagnosis of sickle cell 
anemia can be accomplished only by fetoscopy and 
fetal blood sampling, neither of which is readilv avail­
able in ordinary practice. the management of this con­
tingency will probably be limited to counseling about 
risks. __ 

Hemoglobin SC disease and sickle cell beta­
thalassemia disease have similar but unpredictable 
c~urses during pregnancy. Both tend to be symptom­
atic only during pregnancy and are associated with bone 
marrow infarction. with intense bone and joint pain. 
and sometimes with pulmonary embolism of necrotic 
bone marrow. Patients with these diseases can have a 
course in pregnancy similar to that of sickle cell anemia 

• 

itself, and should be managed accordingly. 
. The ordinary management of a patient with a poten­

tially dangerous sickle · cell disorder shou Id include 
careful monitoring for infection. inrrauterine growth 
retardation. onset of premature labor. and impending 
fetal death in late pregnancy. In order to anticipate and. 
if possible. prevent the occurrence of crises with bone 
marrow and pulmonary infarction. it is essential to 
monitorthe patient"s level ofS hemoglobin. There is no 
satisfactory test for this purpose. although the sodium 
metabisulfite test and serial hemoglobin electrophoresis 
determinations may be useful. 

The level of S hemoglobin below which crises can be 
averted varies from patient to patient and depends to 
some extent on which other hemoglobins are available 
(F. A:, A. orC). I favor main taining the hemoglobin of a 
pregnant patient at a level of IO g/ 100 ml or greater. 
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using partial exchange transfusions of packed cells to 
ensure that the patient" s circulating blood has a 
sufficient portion of nonsickling cells (as in cells from 
banked blood containing hemoglobin Al to minimize 
the in vivo sickling phenomenon. 

Patients with sickle cell anemia hemoglobin SC dis­
ease or sickle cell beta-thalassemia disease deserve 
careful counseling with regard :c ~~: :ncreased risk they 
face with each pregnancy . They should be .... 
encouraged to consider permanent sterilization 
procedures. 

:XCLUSIV: Ri::VIEW 

Henry v:. Foste~. J~. MC:. Ft.COG: Professor and 
Chairman. Department of Obstetrics and Gynecology. 
Meharry Medical College. Nashville. Tenn: 

The proper management of 
any patient with a positive 
sickle cell screening test can­
not be planned until a more 
definitive diagnosis of the 
specific hemoglobinopathy is 
made. However. even before 
obtaining hemoglobin elec­
trophoresis. several reason­
able presumptions can be 
made. based on the historical 
data presented. 

The fact that the patient has been asymptomatic for 
her entire life points very strongly away from a homo­
zygous form of hemoglobinopachy. eg. sickle cell (SS) 
disease. There is only a very. slight likelihood that she 
may be doubly heterozygous for s ickle cell­
hemoglobin C (SC) disease. Patients with SC disease 
tend to do moderately well in the nonpregnant state. 
but they often have splenomegaly. Also. occasionally. 
a patient with S beta-thalassemia will present as this 
patient does. Here the hemoglobin electrophoresis will 
point to the thalassemia diagnosis by revealing greater 
than 3.2% hemoglobin A:. 

In view of her history. this patient"s hemoglobin 
electrophoresis probably will reveal AS hemoglobin. 
or sickle cell trait. Should this be the case. blood for 
hemoglobin electrophoresis should be obtained from 
the father and genetic counseling should be provided. 

With one exception. pregnancy management and 
perinatal outcome are essentially the same for patients 
with sickle cell trait as for the general obstetrical popu­
lation. Sickle cell trait patients have been found to 
have a two- to three-fold increased incidence of kidney 
infection. Accordingly. a sterile urine sample should 
be obtained initially and culture and sensitivity .studies 
performed. . 

All patients with positive cultures (approximately 
209c to ~5'7c) should be treated for a minimum of 14 to 
21 days with ampicillin. 500 mg four times a day. Cul­
tures should then be repeated. If the cultures are 
negative. the patient should be treated with liberal 
oral fluid intake and a mild urinary analgesic such as 
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phenazopyridine hydrochloric acid. 200 mg twice a 
day. throughout the remainder of the pregnancy. Am-
picillin therapy may be reinstituted if indicated. The 

•

ormal onset of labor can be awaited in these pa­
ents. and labor and delivery can be managed nor­
ally. Intervention is indicated only for obstetrical 

considerations. 
Lastly. screening for sickle cell hemoglobin is essen­

tial in a ll patients of African and Mediterranean de­
scent. However. if possible. this screening should be 
done with hemoglobin electrophoresis rather than 
other types of screening tests. Hemoglobin C (except 
CH:.ncm) does not sickle. Hence. the heterozygous pa­
tient with AC hemoglobin who is asympt"- ~~:~ would 
be missed if hemoglobin electrophoresis were not 
used. Should the father possess sickle trait. the patient . 
would have a 25% chance of delivering an infant af­
fected with SC hemoglobinopathy. This genetic possi­
bility should be determined and the information made 
available to the patient as early as possible. 

:ONSU~ TING :D!TOF.'S COMMENT 

Sickle cell and hemoglobin SC diseases are hemoglo­
binopathies almost unique to the black race-the larg­
est minority population in the United States. Ap­
proximately 8% of black patients are SA heterozygotes 

~ PJ}Jv1ET' FA 
vitamin/mineral prescription 
for the expectant and rew mother 
• Contains vitamins and minerals needed 

during pregnancy and lactation 
• With Gradumet-- contr0lled-release iron and 

Filmtabl> coating to improve patient compliance 

with sickle cell trait. and ::?% are hetcrozygotes for 
hemoglobin C disease. About I in every 2.000 black 
women of reproductive age is SS homozygous with 
sickle cell disease: : in ~.400 has hemoglobin SC dis­
ease. The incidence of sickle cell disease is considera­
bly less than that which would be anticipated from 
theoretical calculations. H must be assumed that death 
in childhood and infertility in affected women cause an 
attrition. rec",..;" ~ the number of women with sickle 
cell disease who become pregnant. 

The large population at risk of sickle cell disease and 
other hemoglobinopathies. the severe impact of these 
diseases upon pregnancy. and the well-known exacer­
bation of the diseases in pregnancy make this a critical. 
though rare. area of obstetric practice. The genetic 
implication of reproduction between heterozygote 
carriers upon the newborn is also of concern to the 
obstetrician. 

Like the theoretical patient used to introduce this 
discussion. a totally asymptomatic woman whn is 
found to have a positive sickle cell screen in early 
pregnancy is most unlikely to have sickle cell disease. 
AJI of the respondents agree that it is most unusual for 
a homozygous patient to be detected for the first time 
in pregnancy. although this may occur occasionally. 
Patients with sickle cell disease are usually symptom­
atic long before reproductive :ige. However. double 
heterozygotes with sickle cell beta-thalassemia or. 
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more r.irely. sickle-hereditary persisten<.:e of feral 
hemoglobin 1S-HPFHJ. may be anemic but a.,ymptom­
atic anJ first found by sickle cell :...:reen. Such patients 
have a much higher percentage of hemoglobin S. than is 
found in heterozygotes with SA trait. 

The risk in pregnancy of any of the variants uf sickle 
cell anl!mia mandates the routine screening of all black 
patients as they enter prenatal care. This is particularly 
important for clinics serving large black populations. 
but it is also true in private practice. Reports from the 
less developed countries in Africa indicate that a high 
maternal morta litv with sickle cell hemoglobin or 
hemoglobin SC d1:.c:a:..: ~ci!I persists: however. in this 
countrv. a series of recent reports have indicated 
gratifying progress and no maternal deaths. Nonethe­
less. all reports of patients with hemoglobinopathy in­
dicate a high pregnancy attrition by abortion and 
perinatal dea th. These confi rm che continued risk to 
the fetus due ro chronically low hemoglobin accen­
tuated by repeated crises that tend to be r.::; : h more 
common during pregnancy. 

As stressea by Dr Foster. concerns about the preg­
nant patient must also be extended to the fetus. When 
a mother is found to have sickle trait. the father must 
ilso be screened. If both ·parents have the trait. the 
statistical risk of the child"s having the disease or trait 
is obvious. Recently. there has been increasing atten­
tion directed toward the prenatal diagnosis of homozy­
gous sickle cell disease . Until now, this diagnosis has 

•

been possible only by sampling fetal blood. a tech­
nique that requires skill and equipment-available only 
in a few centers in the United States and which. by its 
invasive nature. carries risk to the fetus. Recent work 
has raised the hope that the disease may be recognized 
by studying DNA from uncultured fetal cells of the 
amniotic fluid. • If this method proves reliable. a 
significant step in prenatal diagnosis and counseling 
will have been achieved. 

Jan Scr.;ieider . MO 

•Kan YW. Dozy .... ~ : An1c:na1al J i~nosis of sickle -cell anemia by 
DNA an:llysis of :imniow: -rluid 1:ells. l..u11n·1. Oc113. 1978. 

OB WORLD & gynecology Is a practice-oriented 
newsletter published as a service to obstecrrcians 
and gynecologists. It is our Intent that 08/GYN 
cUniclans and academicians, as well as residents 
and general practitioners who provide obstetric 
and gynecologic care. will benefit from the publi­
cation's obstebic and gynecologic counsel. 
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SYMPOSIUM 

COl1senslls cJm,eJopmi:11t wnfcrences beld at tbe NationAJ 
I.awl'«~ oF rEaulh bria& ~ bicNZHdlO&I~ 
rdmtf,q, pnctidng pbysiciAM. co.n.su~ az1d otben u 
•ppropru~ ID darts to ,mc1J asreemt:llts oo the dfiaq 
.DLI uFr:ty of dweloplMl'Jts in rnodlCAI udmolao. 
~ report below~ concluslam ~ ,r, 
~ &ld .at tb~ National Instuatm of Hwlb on 
23.,z,4 Apdl 1979 ud SJ>"nsor«l by tbe Nation,/~ 
L"'1l8, aad Blood /ntrrifult; it WU pr~ by tb~ coafr­
C:0~'6 /bur c:onscn.s.ru dtvdopme11t &f'C4/~ #J'ld·ill sip«J 

. by lbt coaft:n:rJCe ~ . , 

Transfusion Therapy In ,recnant Pi!tienta with 
Sidcl~ll Oisetie: A National Institutes of Heatth 
Con~nsus Development Conference 

FOU. CONSE!CSUS OR.OUPS mer· in Bethesda. Maryland. 
oa 2.3 an.cl 24 April 1979 to conaider whethec there ii 
su!ioleclt MlidlD0e about -prophylactic transfusion then­
Fi to advocau its UM for tn:atmeni d pn:p.anl patielJU 
whb sJdcJ,,.....cll dbtaH. The work poops looused Oil f'our 
subject areas: need for fw'tbef' reaeazdi, olioical rmean:h 
approo.ch&:I. perinatal oomidenrlcnu, and sociom,,diall 
bs\ltS. Each grpup devdof)Cd conclu5ians on lls own sub­
ject. 

Work Group 1: Need tar Fwthlf Research 
Farihc:r ramrch in traiutusioa thm-apy f~ prqnaat 

padents '#itb lickJe.ccll disease ls needed. bat the qua­
&loA muat be approaobal l)'lt«Mt!oall)'• 

In transfllsfon therapy, prqnant pati«nta wtlh slckJo. 
cell disease are divided into two ge:o_eta! ma;c.-aroups for 
mana,anau. Patients in the ftnt group an treated symp­
~y. but molt of them do NCesw bJOOd oompo­
nenta; blood tl'llm(U$kNls ue uaed wh=eYet they iuw 

Jud&cd IO be nc:cdcd but are not pven prophyJactblly. ; 
Patients in tir ttt.nftl1 emnr ■re tn:ab!d wtth p,opbylao­
tic blood trans1\Jst0ns. med to I1lisc hcmoalobln (Hb) Jcv. 
els ud hematocrit values and to suppress Hb 5-c:ontam­
lq cells. while replaciai thi:m with Kb A cellL Otbet 
pauecu& in UlJs seocm<S 1ro11p are D"Wmlfld with ~ 
~OU. . 

The f'ollowi.oa questi011 wa po,cd: Have pmitive cf­
feeu or i,ror'hyJacdc tmisrustoa therapy tar prepa.n1 i,a­
tlcn.ts witll sickk-aell disease been sadstactori.Jy pl"DVcd? 
The conseasus of the 1fWP ls that the value of Ulis type 
or tntnsf'uslon therapy bas not been proved. Althou8f:l 
m05t studies of' 1nmwll6io11 therapy ha~ O&ffllncd c6oot■ 
on matemal infection. toxemia, jaundioc. anemia. llclde, 
c:cll crisis and hospitall:ration, and on retaJ s,owth n:tar­
dation. perinatal monallty, and premature d■livCSI)', there 
is no consensus u to 'N'hethcr thcac U"C aff'ectcd by tn.M­
fusion. The RaSOns tor Jack of cvideoce odcq\late to 
prove or refute tbe value cl traDSfusioa therapy arc SIC\'ef· 
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al: The problems ~ted with lriclclc~ disease and 
piqnait1r:y •"' nc'lt well defined. J>TOVlously r-i,o11«1 data 
u-c rettospec;tivc. there are no oonirols for data on preg,­
nande! in pati,:nts with slclcle-ccll d1.seue, data Oil 
patients 11re not coinpuable among Institutions, &ad 
paihophyadulup., lllfCha.Disma lcadiisg to poor ouc.oome ill 
puienta with sickle-cell dise.se are not UDderltood, 

The problems of the prcinAnt patient with sickl&-eell 
disease must be defilted before attempts are mt.de to SOM 
them. Which variables to st.udy ~ modify mun be as- . · 
ccrtalncd before the best outo<>n1o for botb mother and , 
~t can be sou1ht- Because sooi.e of the patienta teem.-",: 
to be at Jaw ri9k. a mxhod ~ be founcl tn tlflcide.,.'.". 
which mothm need, and which do not need, tramfuaicn:,:: 
therapy. - :\ 

Studlet of pre,nant patients with lickl~ di.cease•~' 
may·sbed lipt on reuom t~r intrawertnc: srowth rew-, 
cktion, on raaons for fetal stress and distress and on how 
tbC)' should be managed, and on the .bnp()l'taflOe of van- t• 
~ Isl~ in ur.~inmz de&f'CC af risk for individaaJ '. 
paticllts. .. ;_ 

Bceause the positive eff'ec:ts of transfusion therap1 haTIS · 
been neither proved nor refuted, a task !oroe for study 
dcSlp should be formed. 'Ibc wit. nx~ would develop a · 
pcotoool for a prospcctive randomhed study to ucmtam · :: 
th~ bee.et■ and ricks of tnnstu.slona. To provide for Ill ., 
ad.equate data bull. the Nadoul Coopcradve Study of . 
&be Olmcal Counc of Sickle Cell ~ should be ~ ''l 
panded to incl~ tlddtdonal perinatal information dcdd- .. 
ed 111)011 by a task force. Further inpat should comit from · 
lnt~~ p:iuaL&J CCDtcn. The NotionAJ Cooperaciw · 
Study. conccmcd with the "natllrll history'" of nck.lc«ll 
diacaac. ha already been funded by the National ~ 
tuta a(Health (NIH) ror 5 years and involves 15 medical 
amten ~ 23 bOSpltalt. 

Other aspects of mJJUJancnt arc not well established. 
Both tbe dfect of tbts clinical problem on tb~ 1-y popl&la­
tio11 pd tho dNiolo~ al tho patlant with 1io\t'-:alt di5-
m.te re:prdlnc fut1,1re pJlllMl!cles should be carcMJ)' 
considered. 

Work Group II: Approaches to cnn1~I Pleae11rdi 
Funhcr ~ is needed to de6oe the relation ~ 

cween outcome and trusf111lon therapy durin& pregnan,: 
f:Y, 1ma ~b mmt be procpeotive and nandoml,.111'! ii 
it is to be ddnitiv~ Because no one hospital or city baS • 
IUfflc:ient patient pos,ula.don to do such a study within a 
~blc Interval. • nadonal cooperative multi.caster 
apprcac:h •hould bo used. Tho study should be lntqraml 
with the ongofn1 nah,ra.l history midy. To be 'Mill ~ 
dnc:tcd, such ao ~r,enslve and extensive task must be 
pwn prlorityi ('l~ud tht(l\lef, mei:hanlsms orthe Na· 
tional Hea11, Luna. and Wood Institute; and adequately 
Cundod. · 

Patien~ should not be excluded from the suady 011 the 
bus ot genotype, but crl1crw mu»t ~ devclop«l for 
those who will be Included, Fot ~pie, k the pt.tleJtt't 
biatcry hdpf ul ill case Klcctlon. Showd pe.tiefttS with 
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.··.ackJc B+ t1talassemla •I'd patlenu wWr hemogJobln p 
·-~ or 109' or mor. be incJaded in the study? 

: ·. · Dal& must be ~ulated to ~naln more twly the 
~ ttsb of tramt\uloa. and mlthodl must be defmed for 
. · mioirnizing transfusion risks. Follow-11p data mmt be 

· ·. c:oUec:ad. with card'ul collaboralion amona obctdriciam. 
: hematolorisU. DCdiatriclffll. ~oloJlsts. and blood­

. : . beakin1 personnel. Blood-typlnc ;nd processins rcquiie-
• ·: tMDU must be c:are{ully ddmed. 
·.,: Pa:tiants shoold be randomlz:ed to .. transfusion"' or 
- . " iw-ul&Ul.t'~" 1L.cia9y "'~"~ aAcit &hey ba'\'C 
. af vcn informed oonseftt; s,adents: nndomJ.zod to 1'0-tmns­
. , flllion therapy may be tra.Mfmed, however, for spec.l!caJ.-
·. 1Y dc4Dcd lnd.lcations. · 
; : · Dal& c:oUccdon must start u early in prepancy a 
·. possible. nd bmefl.tl and timing must be determined by 
:- tbc study daiczi nalysia croup. Af\cr initial therapy, 
: . blab banorlob;n 8 ltvek rnlNt be moniior.s rt.quffldy 

· · _: and an upper limit ~ (poulbly m= .daia Ctosn tho 
.• :, catW&1 history study), wbieb,, wtier, excerded,. wmnms 
--~ repeat transt'usloll. Hemoglobin levels not to be exceeded 
.·\ 'mmt be de11ne4. . =~. · ~,: ·wo,tt Group UI: Perinatal Considerations 

ww . :-::·: Perinatal coaul~ toir ~tmion ~T bi pa-
ari-- , ci=is with licldc-ccll disease should lnclude dmc que5-
i~. . . •. tloos: . 

·· · 1. How should the clhueal eour,e or patten.ts be moni-
:ave ·'~' tond? -
udy ·:. · 2.. What &re the cbllenges af intrapanum· mmiqe-
>p,a . . . . mm.t? 
wo ... ;·-: 3. What ic the~ to infant fallaw-a:p'l . 
•an ·· ::::.:. A detailed series olelfn1cal and Jabommy procedures 
1 d . . · could be used to follaw pa.tienu throup the ameparmzn. 
u- -,_: "mtrapartam. and postpartum periods to establish a data 

Qd- ' ·:..._, baa. lf' complde cSai. are pther.ed dm1nJ prefpWICJ. 
: they misbt yield l!llportam reaotpeetiva iDtormtJioa 

.:: from whim prospcctlve tli~peudc piidellnet c:ould be 
:"OIII 
:lvo 
-0.U 
~ 
.ical 

itie 
roe 

111"9 
vith 

:'-.·devek,pwt. . 
r.: Jtqardless of tbe &pcdflc pkJetinea follOMd ror prq,­
.. ·!Wit pmenrs with slckJe«.11 dlse-ase, medical care should · 

be provided in a tcrtiatJ ocnt.er, with a joint e:ft"art amona 
, ~ hcmaialogisw. llnd ~ IL '2.iould 

!n'YOlvc awareness of the climca! COW'IO cl tho c:fJ&eue 
dwt Pfel!WICY u wctl M thcrapeudc modalltia& that 
m,.y rnodlly tlie counc and oirtOOIM of ~- In• 
fmts bom to patients with alcklo-octl diseae. who may or 
~ not Ju.ve had tramfusion tl\en.py durina prrenancy. 
mould be f'aIJow.d tor & muwn1lm of 2 )'euL 

ncc .. - ~- valv~ of &lie ~lod liat,,.of~ur•.,,.. 
_puod b7 the work ltO\IP 1w not beeJl doc::mntl"ttd ~ 
approprl&ie study, the Ille should not t,,,. ccmaidered al 

this time u ru:ommendar:lons for parimt man~ezu. 

Won Group IY: 5odomedleal lSsUH 
Praent data arc insufficient to advOC&te a lar&e-acale 

nationwide policy of transfusion therapy or to reach d.c-­
finitive 00:nelusions about ethical comideratlons.. Never­
thel-, a ~ud:y to ~ll (..t!ltm 1 to :2 )'e-1-ft) lti • 
limJted n\llTlber of eecten: the value of therapeutic.. '1/et"SDS 
prop.hylaotio. transfus.!Oft In m&Bllplllent should be un­
dcttal:cn. Such a study ls ju5tilicd _by th~ presot!t marked 
di1fen,nQC$ in opirilon OD the valU4J or vutom ueatm.ent 
raodaUdes. . 

Any study dcsfp\ must ClOCISider psycbolqpc consldct­
&ticms. ineJudint J)alJent and physician levels of aware-
ness &Dd knowledge. u4 must a.now fbr prejlMli~ or fcel-
inp conc.ctnlni fear of tr&Dlfu.sioo. possible b:ltlmidation 
r10m the coaunwiity n,pnlinJ tra.11Sfusion needle marks 
(c.oatuscd with addidion), ~W"C on lnmiJy f'or rep.u 
ed blood C1..:,111tions, convenience factors favorin& tiinc of 
tranduai.on for ph)'llc::la.n or patient. ~e. . · . ... 
by patient' s family, &nd poaiblc ••addicdon .. of patient to · · · .• :,. 
transfuncn Economic, ,eo,raphic. and cducaticm&J dsta . .. , 
relating to patient and physician must be considered, and 
0011dnual updatins of infonnadon about the progress of · 
tM sC\ld.7 for all~ ca1&&t 1M plaimed. Cio\lt1e,elme . · 
should be available botb 'bcifo,e and after ooooeption. .Im- . 
tbnnadon about the ~ of amnioceatcm hi. tdect.ed 
lnsta11ces should be INldo available to patlcnCS. Any &tudy 
de&ip s.11.oald take au ps)'ChOIIIOd.al aspccis Into accoam. 

A.ecesl to tl'lc study must be ava.Uable to a.n padmta . 
who wish to become lnvolwd. but they should DOC be 
mnarl. Informed consent should be obtamed from all· 
participlnts. Inoontiw m~hods. auch u Udlovlsual 
prnenw:.Ons _..th subsequent quaticm,cnd-4J15Wer seaa 
lions. should be d!Mloptd to &void coercion~ 
Patlc:nl td:llbacli. wca.:hanban, to tmt leY'Cl.t or • 
II.on need to be dcvdoped. Paramedical penosuid IDlO' 
nMd to lie lnc1uded. . 

Fandinl for p.timt ~ in suoh a md)' should be 
tbmup prl~tc or publi..i moans and not by aiut sup­
pc,n. Analym or ~ ud rcp0r1lng cu. 1,o rclued to 
NUi support, but fundln1 for patlcnc care cannot. \ 
~ pre,oncc of hctaoJlobiD..SS, SC. or alolde *~ 

mia, which c:oastlt\ltc ,tck)&.cc]l disease. shoald no& be 
the sole julribtloa f'ar either abol'tJOA-or aterilt.zadoD. 
The procedUTCS should be done on Che basla or mcdlcal 
Indications or patient daiR. or both. TIie med..i and 
~ comm~ltles need to be er,prised or this cosisensUL 
(JOHN C. MOUISON. M.D,; Univenfty of Too~ 
.U-p}u.; and Huiav Forrn.. ,., r., : Mwny M«Jical 
eo&,a. Null>'/D~ TenlHlllf«; coohal.nnen for tk can• 
#IJIIID$US mHli,w) 
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Reproductive Performance in Women yvith Sex 
Chromosome Mosaicism 

-
, 

DHARMDEO N . SINGH, PhD, SABURO HARA, MD, HENRY W. FOSTER, MD, AND 

EL WYN M. GRIMES, MD 

Among chromosomal analyses performed In 2.3 couple-s 
with a history of 2 or mor, spontaneous abortions, S 
womtn had m~icism of th, sn chromosomes, 46,XX/ 
47,.XXX, but all tht men had normal 46,XY chromosomal 
complemmts. A review of tht litenhlrf revuled that 7S~ 
of tht fttusts of mothus with sn chromosome mosaicism 
wert abnormal. Fifty percent of these prtplancits ended in 
abortion and on, third of th, Infants exhibited a chromo­
somal or physial abnomulity. The possible ,fftct of sn 
chromosome monicism on outcome of pr,grancy is tm• 
phliiud. 

1n general, 15% of all clinically recognized pregnancies 
tenninate in abo rtion,•·• &nd approximately 50% of 
aborted fetuses are chromosomally abnormal. Some of 
these chromosomal aberrations can be traced to bal­
anced translocations in the parents, resulting in unbal­
uiced gametes. Although chromosomal aberrations in 
couples with recurrent spont&neous abortion have 
been reported frequently,•· •• it ~ b"n demonstrated 
only recently that mosaicism of the sex chromosomes 
is also of paramount importance in regard to fetal wast­
age. 11•u In this study the authors have attempted to 
assess the importance of sex chromosome mosaicism 
in couples with a history of unsuccessful pregnancies. 

Materials and Methods 
Oromosome analyses of peripheral blood were car­
ried out in 23 couples rtferred to the genetic counsel­
ing program of Meharry Medical College because of a 
history of 2 or more spontaneous abortions, stillbirths, 
or neonatal deaths. lymphocyte cultures were per-

from 1h, Dq,arlrnnilS of Ptdilltncs and of Obslmics 11nd CY""'Col· 
OfY, School of Mtd1ciM, Mthilrrt Mtdic.al (.oUqt. Nashville. Tmnn• 

--s~ by Mat= / end Child Htv/Jh T,ainrng Cranl No. ~ 
12--0, 811rt1111 of Community HtvUh Scrvius, D<PG~I of HtGlth, 
£/i,u,tion 11nd Wclfart. 

Sulmulltd for publication Odobtr 1. 1979 . 
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formed according to conventional methods. Q- and R­
banding techniques were employed in all cues to de­
tect structural defects in chromosomal complements. 
When indicated, chromosome studies wert also per­
formed on skin fibroblast cell cultures. Ari average of 
55 cells were analyzed for chromosome counts. 

Results 

Five women were found to have mosaicism of the sex 
chromosomes, and all males had normal 46,XY 
chromosomes. 

A 32-year-old h ighly educated woman Jud had 3 
abortions and had borne 1 normal daughter. Sixty per­
cent of cultured lymphocytes showed 47,XX.X chromo­
somes, and the remaining cells contained a normal ~ 
of c:hromosomts. 

A 29-year-old woman with no physic~ or mental 
abnormalities had a history of multiple abortions, &nd 
1 of her stillborn infants had &n imperforate a.nus and 
deformed hands. Chromosome analysis of lympho­
cytes revealed 95% cells with 47.XXX and 5~ normal 
46,XX chromosomes. 

A 30-yur-old wom&n had oligomenorrhea. The cli­
toris wa.s enlarged. Her chin wa.s h.imite, but thert WAS 

no hair on her abdomen or legs. She had had 3 abor­
tions. Oromosome a.nalysis revealed 331> 47,XXX 
chromosomes; the remaining wert nonn.a.l 46,XX 
chromosomes. 

A 33-year-old woman had had 3 abortions. She wa.s 
physically and mentally normal. Of 3S lymphocytes 
analyzed, all but 1 had nonnal 46,XX chromosomes; 1 
cell had 47,XXX chromosomes. Skin fibroblu1 culturt 
rtvealed ~ of cells with 47,XXX chromosomes; the 
rest were nonnal 46,XX chromosomes. 

A 2&-year-old ·woman had had 4 abortions, 1 female 
child with Down syndrome who died uter 1 year, and 
1 normal 7-year-old daughter. She came to the authors 
for prenatal diagnosis. As a regular routine procedure, 
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Tabl, 1. fnal Outcom, for Wom,n with Mo°ulcism of Sex Ouoinot0a1tt 

H1itory 
A!,,nor,Mlch1Jdrm 

M.ttnw ·u~no. Norma.I 
mOMicism frmrtnctl dwdrtn Abortions No. ~ftct 

46,XX/ 47 .)(XX 

l (3-C) 1 
l (34) 0 
J ( ll) • 
4 (21) 0 
S (11) 3 
'(13) 2 
7 (20) t 
1 (22) 0 
9 (19) • 

10 (PS) 1 
11 {PS) 0 
U (PS) 0 
l3 {PS) (I 

14 (PS) 2 
Touu 18 

45.)C/46,XX 

l5 (l6) 

16(17) 0 
11 (37) 1 
18 ()&) 2 
19 (3S) : 
20 (J9) 0 
2l (401 1 

Tola/ s 
45,X/46.XX/47,XXX 

22 (41) 0 
2.) (41) 0 

l◄ (14) 0 
1S (14) . 0 
U(l) 1 
27 (16) 0 
28(28) 1 
29 (29) 0 
lO (IS) 1 

Jl (1S) 0 
Touu J 

Toul u 
0,15 • ctntnl nervous sysltm; PS • prrwnt study. 
• With congenit.al hun dtfte11. 

chromosome analys~ from blood were performed on 
her, her husband, and their daughter. Husband and 
daughter had nonnal 46,XY and 46.)CX chromosome 
complements, res~vely. The patient's chromosome 
analysis revealed 75 lymphocytic cells of which 64 
cells were 46,XX and 11 cells were 47,XXX. Amniotic 
flu id cell culture revealed 46,XY chromosomal com­
plements. At term the woman delivered a healthy 
3.18-kg male infant. 

Previously the authors reported a c.i.se of a diploid 
• and tetraploid mosaic child born to a mother wi,.., her-

VOL 5S, NO . 5, MAY 1980 

2 1 '1.XXV 
1 1 41,)(X/ 47,'XX'I 

2 t '1.XXV 
1 1 46,)CY / 47 _xxy 
1 1 o.xxv 
2 1 47.)(XY 

t 1 41.XXV 
0 1 48.xxYY 
2 1 '4,XX/92.XXYY 
3 0 
4 0 
3 0 
3 0 
4 1 47.XY.~1 

29 JO 

1 0 
4 1 Down syndtoint 
0 0 
0 0 
0 3 OlS dtfffll 
1 0 
J 1 '5)(/46,XX 
9 5 

0 1 '5,X/46..XX 
o· 2 Twins: 45.X and 

45)(/U.)0(/47.XXX 
1 1 '5)(/U,)CY 

0 i ' 46,XX· 
0 0 
t 0 
0 1 41..xY.~1 
J 0 
J 2 41,XY.~1 &nd 1 

le,,lr.tmic child 
2 0 

JO I 

44 23 

self had a mo~c bryotype of 46,XX/47,XXX. Ninety­
one percent of the ~tis were 4.7,XXX ~d ~ were 
46,XX. She had had 2 abortions ~d 4 normal chil­
dren.'• 

Discussion 

Sex chromosome a.neuploidy has been found to occur 
in older women. u . u Gourt-Brownu noted a 5% in­
cidence of cells with 45,X in the gener~ female popu­
lation after age 55. ln the pr~ent cases, all women 
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were younger than JS ~ars of age and had a higher 
percent.age of mos.aicism. According to Bochkov et al .. 
and Nielsen,•• if more than .5 cells with identical 
chromosome .abnormalities are found among 23 cells 
analyzed, .t mouic is established above the 25~ l~el 
with 95% prob.ability. These reports indic.ate th.at in all 
5 women studied, the 46-'0C/47,XXX sex chromosome 
represented true mosaicism r.athtr th.an .age eff~. 

Mas.aicism is due to nondisjunction or .anaph.ase l.ag 
of a chromosome Mier rygote form.ation. 1f the zygote 
initially h.ad 46,X.X chromosomes, the nondisjunction 
of an X chromosome would produce .t mouidsm of 
46,XX/45,X/47,XXX, or, with the loss of 45,X ceU line, 
it would be 46,XX/47,XXX only. Mos.aicism of 45,X/ 
46,:XX would be produced by .an .an.aphase Jag of an X 
chromosome in a normal zygote with 46,X.X. An .ana­
phase lag of a chromosome in a zygote with 47,XXX 
would produce a mosaicism of 46,XX/47,XXX in the 
fetus . 

Five women with sex chromosome mosaicism and a 
history of spontaneous abortions were found to have 
no rmal as well .as abnormal children with chromo­
somal defects (T.tble 1). Review of the literature re­
vealed that 31 mothers with sex chromosome mosaic­
ism conceived 96 times, md about three fourths of the 
fetuses were abnormal. Abortions occurred in 50%, 
and one fourth had genetic or other congenital abnor­
malities. It has .also been reported that women having 
sex chromosome mosaicism h.ave borne children with 
Down syndrome as well as with sex chromosome 
aneuploidy .and mosaicism.11

• " · ,. This may indicate 
that a worn.an with mosaicism might be .at greater risk 
of be.aring an abnorm.al child than would nonmosak 
parents. An ideal way to eumine the relationship be­
tween fetal loss and sex chromosome mosaicism in the 
puents would be to monitor the chromosomes of their 
spontaneous abortuses. The most plausible ex­
planation of abortion in trisomy X mosaic mothers is 
1) the presence of a gene or genes for nondisjunction 
or .in anaphase lag. which would produce abortuses 
with monosomy or trisomy, or 2) primary n on­
disjunction, which would produce an aneuploid non­
vi.tble zygote. Kim et~,. previously reported a case of 
mosaicism in a m.1n with 46,X.X/ 47,XXY who~ wife 
had h.1d 3 spontaneous abortions and had borne a tri­
somy 21 child. 

It h.1s been estim.ated that .1pproxim.ately 52 to ~ 
of all fetuses aborted spontaneously are chromoso­
mally abnonnal. ..,,, Approximately 15.S~ have mono­
somy X and 52.6~ have autosomal trisomy. In abort­
ed fetuses trisomy X occurs rarely~ess than 1~. The 
overall · frequency of major chromosome disorders in 
couples with repeated abortions is 2.6%, of which 
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transloations are tM most frequent type (2~); ~ 
chromosome mouicism occurred in 0.32%.• In com­
parison, the frequency of ~x chromosome mosalcism 
in the newborn population Is 0.04~." ·""., Thus there 
is an eightfold increase in the frequency of sex 
chromosome mosaicism in women with fetal wastage 
in comparison to those with livebom infants. 

It may therefore be concluded that a chromosome 
.1nalysis should be done routinely in ~ery couple with 
a history of rKUrrent abortion or unt'Xplained fetal 
wastage. Large numbers of cells should be malyzed 
for chromosome count to detect the presence of mo­
saicism. If possible, more than 1 source should be uti­
lized for chromosome analysis, such as skin fibro­
blasts, lymphocytes, and gonadal tissues, if available. 
Precise genetic counseling must also be given to 
couples in whom abnormal karyotypes h.1ve been 
identified by new banding techniques. It should be 
recommended that subsequent pregiuncies be mon­
itored by amniocentesis in such cases so that abortion 
can be made available for genetically abnormal fetuses 
when found. 
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FETUS, PLACENTA, 
AND NEWBORN 

Amniotic fluid lipids in sickle cell disease 

SA LIL I< liAS, \t.Sc. .. Sc.O .. O.Sc. 

HENRY W. FOSTER, ~I.D .• f.A.C.0.G. 

Nrul,vilft, Ttn11tutt 

·- Amniotic fluid ol SICkle cell disease patients past the thirty-seventh week of pregnancy contained 

63.4,-• • 71.7%, and 48.6% less total lipids, total nonpolar lipids, and total phosphofipids. 

respectively, as com;:,ared with amniotic fluid ol normal patients. No remar1<able variation in the 
composition of nonpolar lipids was noticed between the two gn:>ups. However, the phospholipid 
composition was significantly varied. For example, the percentage amoun1S ol choline 

glycerophosphofipids (lecithin) was low and the percentage amounts of <>Cher phospholipids wu 
high in sidde cen pregnancy as compared with normal pregnancy. Furthermore, incnlased levels ol 
polyunsaturated fatty acids and nuorescent &pid pigments were found in amniotic ftuld$ of sickle cell 

patients. (AM. J . OBSTET. GYNECOL. 136:211, 1980.) 

IN AS earlier study,• we reported the rietailed com~ 
sition of lipids of human anini,,tic Huid~ in normal 
pregnancy. Thi~ study and nudi1..~ conducted by 
others1-• confirm that lipid\ are n1,rrn..l constituents of 
amnio~ic Auids and increuc: prrY,,'T<.'\,i\·el~· \loith gest.a• 
tional age. :-.:c:lson1 rc:p,,m:d that t<,w lipid. tot.al phos­
pholipid, and choline glyct:roph,,-pt,,,lipid (lecithin) 
le,·els in amniotic fluids dt<Tt:ll~ in .ihnormal preg­
nancies associated ,,ith pre~damr,,i • . Pomerance and 
c~workcrs.• on the otht:r h,.nd. failt<J to find anr sig­
nifi~nt ,.ariation in the e<,ntt:nt ,,f ph'"'phc,lipids and 
trigl)·ccndcs in amniotic Huiri ~"-:'t'Att:\ nr,rmal and 
such abnormal pr~nancit:->. Gkd. . .::,-! Kul,,,·ich r re• 

Fn,"' th, D,,-:rtm,,-_;; ~f I:: :,;,-_ :7. ~,.,! f'J.',,1,r,in a11d 
C)"rtc,/1,g:i , S<11,A,/ ~j .\f< ~ :r., ~,.r. <,•-:/.,.cr.r Scudirs, 
MtAarry .,t,.Jital c,,:((f'· 

Sup;,,,rtnl I.,;, CMr.l l~',s.;,,;-_..,:~'J;: .---:"' !;,, SotioMI 
/,u111111,, ,-f Hn,ltii ,.,.: :·.- v · . ._ .... ,, f.>-,,:,J 1/ndtl, am/ 
Dn-clCIJ,Htn,t '" ,;,, T,-:.,., .;"1 !,, •• ':/. - .. ,·: l,i p,.1,1,r 
H,altlt. 

R,u,:Y,! j,1 ... ;,ulJ!in..:.-.-, j'. • .-,: -:"' ~]. : ;:-~. 

Acupr,rf F, ,,,,,r.ry H . :7.'? 

R,pm,t ' ":··,, :.: [r :.0.:.. :.-: ·.· • ·,;--r:= :.f,,{,ca/ 

Collt(r. s:~··-,J.:,f ::f;-- ~:.,:-:•~·:-_-.-: ! e✓,~,Mi-.try. 
/()(1J E,r~.,r,,;;n -~. - ., . . . . • . ., • ..-JV\,,, 
Jill/Ii. 

ported that abnormalities of prc:;;u:.111<.:y associated with 
maternal sickle cell disease accclcr.1tc fetal pulmonary 
maturation. They also indicatt:d tltar most maternal 
conditions associated ,,ith accelcr.1t(.•d maturation of 
fetal lung de,·elopment also arc ;.iw><.iatcd with sig­
nificant feta.I and neonal21 death,. Tr, ,,ur knowledge, 
nothing is known about the rcgul~t•,ry mechanism in­
,·oh·ed in the acceleratior. _[ fc.:i.,: 11ul111un:irJ m:uura­
tion in maternal sick.le cell di.sc.1\I:. ·nu: present siudy 
repc,ns the first comprehensh·e ,_,,,., p•,,ition study of 
amniotic fluid lipids in maternal ,id.-.Jc 1..cll dise.ue. 

Material and methods 
Ten milliliters of amniotic fluid ·,.:t, ,,l,1.iined at ~8 to 

40 weeks' gestation from each of !1, 1J1 normal subjecu 
and four patients "ith sickle cell ,fa•:.-'>':. The Ruid was 
collected by either cransabdomi,,;,J ,,r vaginal .im• 

nioccntesis. and only specimem i :1:1: .,,f gross blood 
were used. Lipids were extracted. ,,.,.:1,~r:'tcd into \"ari­
ous lipid classes br thin-larer chr•,::~1,,~rJph)" (TLC), 
ana q11amir.;11ed b,· gr:i,i metric ar.•; , t, .. rring-tr.insmi~ 
sion dcnsitomerri~ ~lethods as ,:•··/ 1 jf,,;1J c:irlicr.' A 
prep:ir:nh e silica gel TLC.• using::.-: y,;-. cnt systems of 

~ u •• ~ -'.\langold :ind Malins.• :ind P:irker '-ct••~ rc:tcrson. '' 
dune to isolate indi,·iclu:il no,.

1 
•• : ... • ••• ,.:u"pholipid 
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Table I. Composition or lhum.1n amnio1ic Auid lipids 

T~ lipids 
Tota.I nonpolar lipids 
Toul polar lipids t 
Tot.al phospholipids 
Fluore,cencc v;i.luc t 

•2.14 = 2.81• 
!0.41 = 1.35 
II.7!: 1.25 
10.70 = 0.91 

0.00 

15.41: 1.12 
8.60: 0.82 
6.81 = 0.81 
5.30: 0.45 
0.79 = 0.08 

•Values in milligrams per 100 ml of amniotic Ruid = SD of 
4 analyses. 

tComposcd of phospholipids. cercbro5i:lcs. .u,d prosta­
glandins. 

tFluore,ccnce values are expr~ed rdative to a quinine 
sulfate standard (I ~g/ml in 0.1 :-J H.SOJ which had a Ruorcs­
ccnce intensity of 90 uniu when the meter multiplier in the 
spectrophotoffuorometer w.ls ~t at 0.3. 

Table II. Percent.ige composition or non polar lipids 

Paramrlff'S I .Nur-mal Sid.kuU diuau 

Hyd=rbons 
Cholesterol esters 
Ether lipids 
Triglycerides 
F~ fatty adds 
Free cholaterol 
Diglyccridcs 
Monoglycerides 

7.58 = 0.28· 
22.52: 1.85 

1.28 = 0.01 
!l.l7: 1.09 
15.81 = 0.42 
16.07: 0.65 
3.58 = 0.01 
1.9! = 0.01 

•Mean= SD of 4 analyses. 

6.60: 0.24 
23.44: 1.02 

1.32 = 0.00 
~.72 = 1.05 
16.23 : 0.61 
17.39: 0.28 
S.00: 0.00 
I.SS :0.00 

Table W. Percentage composition of phospholipids 

P DT01MfnJ I N ur-maJ I Siu.lt ctll di.uose 

~ownine glycero- 11.51 = 0.62• 25.49: 0.71 
phospholipids 

7.99: 0.28 17.Sl: 0.58 Serine gly~ 
phospholipids 

4.41 = 0.12 8.89 = 0.29 Inositol glycerophos-
pholipids 

67.79 = 2.52 S0.49 = 1.28 Ololine glycerophos-
pholipids 

8.11 = 0.26 15.12: 0.73 Sphingomyclins 
Ly,ocholine glycerophos- 0.19: 0.00 2.50 = 0.01 

pholipids 

•Mean (% of total phospflolipids) = SD of 4 analyse,. 

classes, respectively. The quantitr of free and tot.11 cho­
lesterol in the total lipid solution was determined by 
adopting the procedure of Courchaine and associates. 11 

Glycerides (tri-. di-, and mono-) and free fatt)· acids 
isolated from the TLC pl.ites were ass:iyed b}· the 
methods of Van Handel and Zih'ersmit'2 and No,·ak.', 
respccti,·ely. The qu:rntit.r of tot.ii phospholipids in the 
total lipid solulion. and individual phospholipids iso­
lated from TLC plates, was decermined by measuring 
the amount of phosphorus.u The acyl group composi­
tion of indi,·idual lipid clas~s w.is deccrmined b)· g.is­
liquid chromatography of their fatt)· acid estersu ac­
cording to the conditions described earlier.1 For 

Jan..ar, l). 
Aa. J. ObltC'I . C~n 

Ruore1cence an:ilrsis, ·lipid extracts of .tmniotic A 
were prep.ired :iccordiug to che method d.ocribed 
Fletcher and a.ssociates. 11 Fluorocent measurement 
these extracts were m:ide with an Aminco-Bowr. 
SpcctrophotoRuorometer. Quinine sulr:ue at a cone 
tr.&tion ofl µ.g /ml of 0.1 N H.SO. wa.s used as a st.ind 
for fluorescence intensity and wavelength c.iiii.,, .,., 

Results 
Data on the composition or lipids at term are she 

in Table I. It is noted that the percentage amount 
both nonpolar and pol ... ::,.,:..!, -·. '.-:-w in patienu , 
sickle cell disease (S-S) as compared wi1h norm.ii 
tients. Lipid extracts from amniotic Auid of sickle 
patients showed fluorescence exita1ion and emisi 
maxima at tne -l50 nm and 345 nm regions. resr 
tively. These were absent in nor-m.1 patients. Pl 
ph•••=~:,,, ·-·~-- the major components of polar lipic 
both cases. Cerebrosides and prostagfandins (E2 anc 
were the minor polar lipid components decectec 
both groups. The amounts or cerebrosides and p 
taglandins were not measured. Table II shoY,s the I 
centage composition of nonpolar lipids in normal 
sidle cell pregnancy. No remark.able variation in 
pcrcent.ige composition of nonpolar lipids was not: 
between the two groups. In order of prcdomina 
trigi,·ccridcs, cholesterol esters, free chol~terol, 
fatty acids, and hydrocarbons -.·ere the major nonp 
lipids in both groups. Digfyceridcs. monoglrceri 
and ether lipids were ~c minor components. Tablt 
shows the percentage composition ef phospholipic 
nonnal and sickle cell pregnancy. It is ob~rYed 
wh~reas the percentage amounts of choline glyc 
phospholipids were signi.fic:antlr low in sickle cell p 
nancy. 1he percentage amounts of other phospholi 
were high in sick.le cell pregnancy as compared 

. normal pregnancy. In order of predominance, ch< 
glrcerophospholipids, ethanolamine glycerophos. 
lipids, sphingomyelins, serine glycerophospholi: 
and inositol glycerophospholipids were the rr 
phospholipids in both groups. Lysocholine gl~ c 
phospholipids were present onl)· in trace amoun 
nonnal pregn:incies. ,,·here-as amniotic Auid: ,. 
cell patienu contained significantly high amoun 
1his lipid as compared with normal p:nienu. Oat 
the acyl group composition of cholesterol ester.­
glycerides. and free fatty acids are sho1rn in Tabl• 
PalmitO\·I li6 :0). palmitoleoyl (16: l). ste:iroyl ( I 
and oleo~·! (18: l ) ,,·cie the major acyl groups in ,cl 
terol esters in bo1h groups. The 16: 0/ 16: I i-:i . 
cholesterol esters "·as high in sickle fell p:itier 
compared 1,·ith normal patients. The perre . 
amounts of 18:0. 18 : 1, 18:3, 20:4. 22:0. and 
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e IV. Acyl group composition of nonpolar lipids 

Nonrtal SicM.t all diutu, 

""'r-, CAl,ustrrol t sltTJ Tncl]undts Frtt f OltJ ondJ Chwsurolut1n T ncf,crri.us Frtt f ""'1 ondJ 

12:0• 1.1 :: 0. It 1.9 :: 0.2 0.2:: 0.1 0.9 :: 0.1 1.3 ::: 0.3 2.1 : o., 
14:0 4.4: 0.5 1.8:: 0.1 2.2: 0.3 S.8: 0.7 7..5: 1.1 6..5::: 1.2 
14: I 2.6: 0.2 1.6::: 0.2 0.2::: 0.1 1.1 = 0.2 1.2:0.1 1.0::: 0.2 
15:0 2.0: o., 1.,: 0. 1 0.6::: 0.2 1.8::: 0.4 0.9:: 0.1 1.0: 0.3 
15: 1 1.8: 0.2 1., :: 0.1 o.,: 0.1 1.6 .:. 0.5 1.4 ::0.J 0.6: 0.1 
16:0 S0.5: 1.3 25.2:1.1 26.6: 1.9 20.7: U 20.8::: U 20.6: 1.3 
16: I 10.9:: 0.7 5.1 : I.I 5.7::: 0.8 4.6: LS U ::0.3 , .2::: 0.4 
17:0 , .2: 0.2 0.9:: 0.1 0.6: 0.2 1.8: 0.6 0.8::: 0.1 1.J:: 0.4 
17: 1 2.1: 0.1 1.0:: 0.1 o.,: 0.1 1.6:: 0.5 U::0.l 1..5 :: o., 
18:0 4.1 : 0.4 12.2 :: 1.2 15.6 :: 1.3 10.6: 0.9 10.8: 0..5 1'.2: I. I 
18: 1 24.2: 1.9 37.8: 1.8 42.3 :: 1.9 S 1.2 ::: 1.7 ,o.,::: 1.7 32.8::: 2.5 
18:2 0.6: 0.1 0.9::: 0.1 1.2:::0.1 0.9 :: 0.1 0.9: 0.1 1.2:: 0.1 
18:S 0.8::: 0.1 0.9 ::: 0.2 0.6::: 0.1 3.8:: 0.1 3.6: 0.7 t.S::: 0.5 
20:0 2.1: 0.1 0.2::: 0.1 0.2::: 0.1 I.I :: 0.1 0.6: 0.1 u::o., 
20:4 2.8: 0.3 2.4 :: 0.7 0.8: 0.1 4.2:: 0.1 4.9: 0.7 4.5 = I.I 
22:0 . --2.9::: 0.5 2.5 ::: 0.2 0.6:: 0.2 4.4:: 0.1 5.5:: 0.5 U:::0.6 
22:S 2.4: 0.5 0.6: 0.1 0.4::: 0.1 4.3 :: 0.1 S.8:: 0.J 2.%:: 0.4 
24:0 1.5: 0.2 1.4 :: 0.1 1.6 ::: 0.3 1.6::: 0.1 1.3:: 0.4 2.1:: o., 

•Number of carbon atoms: number of double bonds. 
tuch value is the mean (weight % of tot.al fatty acids) ::: SD of 4 analyses.. 

Table V. Acyl group composition of phospholipids 

Sidltull~ 

CJaoun.t glJ<m,plt.ospAolipids Spllinp,,rJtli,u CAol.int ~pias Splimgo1111diru 

:o• 
14:0 
14: I 
15:0 
15: I 
16:0 
16: I 
17 :0 
17: I 
18:0 
18: l 
18:2 
18:S 
20:0 
20:4 
22 :0 
22:5 
24 :0 

1.5::0. lt . 
4.1:: 0.2 
0.5:: 0.1 
1.0::: 0.1 
0.8::: 0.1 

49.6: 2..3 
5.6::: 0.9 
0.8::: 0.1 
0.5: 0.1 
6.5: 0.9 

12.5 :: 1.3 
S.6 :: 0.1 
0.9::0.l 
1.4::: 0.2 
6.5: 1.3 
0.8:: 0.1 
0.6::: 0.1 
2.8:: 0.5 

•~umber of carbon atoms: number of double bonds. 

2..1 :: 0.1 
4.6 :!:: 0.2 
1..5:: 0.1 
1.6:::0.1 
1.4: 0.2 

52.5:: 1.5 
5.2::: 0.4 
1.3::: 0.1 
0.6:: 0.1 
7.9:: 0.6 

24.S:: 1.5 
1.9:: 0.2 
1.5: 0.1 
0.5: 0.1 
S.6: 0.2 
1.5::: 0.2 
2 .. 2::: 0.3 
5.8:: 0 . .5 

0..5: ,0.1 
4.6: 1.0· .. 
0..5:: 0.1 
0.5:: 0.1 
0.5:: 0.1 

22.3::: 1.9 
8.S:: 1.1 
1.3 ::: 0.1 

10.8 :: I. I 
21.2: 1.3 

3.9:: 0.6 
4.8 = 1.5 
1.8::: 0.4 
0.9:: 0.2 

10..5: 1.1 
0.9: 0.1 
4.2:: 1.2 
2..5:: 0.4 

0.5:: 0.1 
U::0.1 
0.4:: 0. 1 
0.5:: 0.1 
0.4:: 0.1 

21.3::: 1.8 
4.4:: 0.1 
t.9:: 0.1 
0.6:: 0.1 

12.8::1..5 
52..5:: 1.1 
4.J:: 0.1 
4.8:: 1.0 
1.0:: 0.1 
.5.J :: 1.4 
0.5:: 0.1 
S.l:: 1.3 
U::0.3 

tuch value is the mean (weight % of tot.al fatty acids) ::: SD of 4 analyses. 

ac:yl groups in cholesterol esters were high in sickle cell 
pregnancy as compared with normal pregnancy. Pal• 
initoyl. palmitoleoyl. stearoyl. and oleorl were the 
111ajor acyl groups in triglycerides in both groups. The: 
11(.·rcenuge amounts of 14 : O. 18 : 3, 20: 4, 22: 0 . and 

'.?'.? ·· · high in iriglycerides in sick.le cell pregnancy 
·" ed with normal pregnancy. The percentage 
:,mo of 16: 0 and 18 : I acyl groups in triglrcerid~ 
,,ere low in sick.le cell pregnanq as compared with 
normal pregnancy. Palmitoyl, stearoyl. and oleo~·I ,,·ere 

the major acyl groups in the free fatty acid fraction of 
both groups. The percentage: amounts of 12:0, 14: 0, 
18: 3. 20 : 4. 22: 0, and 22: 5 in free fatty acids were 
high in the: sickle cell group as compared ,,ith normal 
group. The percent2ge amounts of 16:0 and 18: I in 
free faur acids " ·ere lo"· in sickle cell pregnancy as 
compared with normal pregnancy. Daca. on the: aql 
group composition of choline glycerophospholipids 
(lc:d1hin) and sphingomrelins arc sho¥,n in Table \I. 
~I~ nsto~I. palmito)·I. palmitoleorl, stearoyl, oleoyl. 
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linoleoyl, ;ind ;1r;ichiclo11oyl were the major aq·l groups 
of lecithin in both ases. lt is obsen·ed that 1d1erea.s the 
percentage amounts of 16:0 in lecithin were sig• 
nific::intly low in sickle cell pregn;mcy as compa~d 1,·ith 
normal pregn:rncy. the pt-rl·c111agc amu1111ts of 16: I. 
U!:0, 18::i . !!0:4. and !!2:5 in lecithin ,,·ere high in 
sickle cell patients as compared 1,·ith normal patients. 
M} ristoyl, palmitoyl. stearoyl, oleoyl, linolco)·l. arachi­
donoyl. docosapcnuenoyl. and lignocero)·I (24: 0) were 
the major acyl groups in sphingomrelin. The percent• 
age amounts of 16:0 acyl group in sphi11.:,omyclin were 
low in sicldc cell pregnancy as compared with norm.u 
pregnancy whereas the percentage amounts of 17: 1, 
18:0, 18: 1. 18:3, 20: 4, and 22:5 were high in sickle 
cell patienis as compared with 111...~:-nal patients. 

Comment 

Amniotic fiuids of sickle cell patients contained 
63.4%, 71. 7%, and 48.6% less total lipids. total non po­
lar lipids. and total phospholipids. res?ecti\'ely, as 
compared with amnimic fluids of norr.:al patic:,,u. 
Thus it is observed that in sickle cell pregnancy, nonpo­
lar lipids arc lost in higher amounu than arc phos­
pholipids. It is not known at chis time whether the ex• 
cessi,·e loss of nonpolar lipids, such as triglycerides in 
amniotic fluids of sickle cell patients. is ;.ttributablc to 
the cxces.si,·c·utilization of the storage lipids as a source 
of energy by the fetus. It is known that ,-arious cster­
ified fatty acids in amniotic Auids arise in the fetus.' It 
has also been reported that in sc•,eral abnormal preg­
nancies (prcmaturit)·, respiratory distress syndrome, 
hyaline membrane disease, anencephalr l\ith polyhy­
dramnios) the lipid values of amniotic Auids arc 
reduced. 

Increased levels of fluorescent lipid pigments were 
found in amniotic fluids of sickle ce!I patients. In­
creased levels of Auorescem lipid pigmcnu ha,·c also 
been found in sickled cry·throtj·tes. ir Pero:cidation of 
uns:uurated lipids has been related to the occurrence 
of Auorescencc pigments in sickled crrthrocytes. It is 
not known at this time whether rh.-re is an increased 
pcroxidation of amniolic fluid lipids in sickle cell pa• 
tients. It is to be noted. howe,·er, that polyunsmurated 
fattr acid levels in amniotic fluid are high in sickle cell 
patients .1s compared with normal patients, and un­
saturated lipids are susceptible to oxidation. 

There was no remark.able ,·ariation in the composi­
tion of nonpolar lipids bet1,·een normal and sickle cell 
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ORIGINAL 

COMMUNICATIONS 
INTERVAL MINI-LAPAROTOMY: AN 
ALTERNATIVE TO LAPAROSCOPIC . . 

STERILIZATION? 
Henry W. Foster, Jr, MD 
Nashville, Tennessee 

The author compares the contraindications, 
-- compllcaUons, and outcomes of laparoscoplc 

and Interval mlnl-laparotomy stertllzatlon pro­
cedures. A review of a major series Is pre­
sented. 

Clearly, with the world's burgeoning population 
growth and its resultant effect on our natural re­
sources, it is necessary to continue our efforts to 
refine and develop better techniques that will as­
sure needed fertility regulation. Particularly, 
these contraceptive techniques must have broad 
applicability to developing nations and indeed an 
applicability to those less affluent enclaves within 
our own so-called developed nations. Hence, 
these new techniques must not require sophisti­
cated health care delivery systems and obviously 
must offer safety, effectiveness, and e.conomy. 
The development of laparoscopic techniques for 
female steriJizat.ion represents a step in this direc- · 
tion. This procedure can be conducted on an out­
patient basis under local anesthesia. The operating 
time is relatively short and the postoperative re­
coverv period normally is brief. The focus of this 
preseniauofl, ltle,efoit, will be to consider wheth­

·er or not the mini-laparotomy sterilization proce­
dure achieves these ideals better and with fewer 
complications than does laparoscopy. 

From the Department of Obs!etrics and Gynecology, 
Meharry Medical College, NashV1lle, Tennessee. Requests 
for reprints should be addressed to Or. Henry W. Foster, J~. 
Department of Obstetrics and Gynecology, Meharr,: Medi­
cal College, 1005 Eighteenth Avenue, North, Nashville, TN 
37208. 

EQUIPMENT AND SURGICAL 
TECHNIQUES 

A brief review of the equipment required and 
the surgical techniques involved is necessary be­
fore attempting to compare the adv~tages and 
disadvantages of the two procedures. The opera­
tive equipment needed for laparoscopic surgery is 
rather extensive and includes an insuffiator, fiber 
optics, light source, and laparoscopic surgical in­
struments, ie, Verres needle, valved cannula, 
trocars, laparoscope, coagulation forceps, scis­
sors, aspirator, and coagulation unit. The mini­
laparotomy procedure requires only some special­
ized form of instrument to elevate the uterus, such 
as a valved uterine cannula or, even better, the 
ballooned uterine elevator as recommended by 
Hasson.' 

The basic steps in the technique for laparoscopy 
include the establishment of a pneumoperitoneum, 
the introduction of the· laparoscope preceded by 
the use of a trocar, and the electrocoagulation of 
the oviducts or use of the spring-clip method or 
Silastic bands or rings. 

The technique for the mini-laparotomy proce­
dure is simple and can be performed either with 
general, conduction, or local anesthesia. The pa­
tient is placed in the lithotomy position with an 
indwelling Foley catheter in place and either a 
uterine cannula or ballooned uterine elevator is 
placed in the uterine cavity for mobilization. The 
abdomen is entered utilizing a transverse supra­
pubic incision just above the hairline usually 2.5 
to 3 cm in maximal length. The uterus 1s elevated 
to approximate the anterior abdominal wall and 
rotated in either direction thereby bringing the faJ. 
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TABLE 1. INTERVAL MINI-LAPAROTOMY VS LAPAROSCOPIC STERILIZATION-COMPLICATIONS 

Total No. of Uterine Bladder lnteatlnal 81Hdlng Infect.Iona Deaths 
ProcedurH Perforation Injury Injury 

No. % No. 

Laparoscople 
Corson-Bolognese• 1.545 9 0.58 1 
Georgy, et al" 800 2 
Peterson-
Behrman1' 186 
Thompson-
Wheeless' 3,600 
Chan-Pevan20 142 
AAGL (1972-1974)2 185,000 

Mlnl-Laparotomy 
Ramathibodi1° 2,786 9 0.32 5 

·--
lopian tubes into view. Babcock clamps are used 
to "walk" the tubes in a lateral direction until the 
f.mbriated ends are identified. From this point on. 
a simple Pomeroy procedure is conducted . 

CONTRAINDICATIONS 
In considering contraindications, only those 

entities uncommon to the other procedure will be 
discussed, ie, unilateral contraindications. First, 
there are no distinct contraindications for the 
mini-laparotomy procedure that are unique and 
thus do not apply to laparoscopy. To the contrary, 
there are three clear contraindications and two 
relative contraindications existing exclusively for 
laparoscopy. These arc cardiorespiratory decom­
pcnsation, sickle hemoglobinopathy·, and hernias. 
Relative contraindications arc peritonitis and in­
testinal obstruction; however, the latter two con­
ditions would by and large obviate elective sterili­
zation. 

On the other hand, cardiorespiratory decom­
pensation constitutes a contraindication to laparo­
scopic procedurc~ven those conducted under 
local anesthesia. Bec:iuse of the rclJtivd} high 
fixed position of the diaphragm created by the pneu­
moperitoncum, lung aeration is further compro­
mised. And, in 90 percent of laparoscopic proce­
dures conducted in this country, carbon dioxide is 
the gas utilized; hence. varying degrees of hyper­
carbia develop, further reducing adequate tissue 
oxygenation.~ 

For the same reasons listed above, laparoscopy 

% No. % No. % No. •4 No. % 

0.06 3 0.19 1 0.06 9 .58 
0.25 

1 0.53 5 2.6 0 0.0 

11 0.30 
2 1.4 

28 .015 

0.32 13 0.11 10 0.36 26 .93 0 0 

1s contraindicateu .. , p .. ,ients with sickle hemo­
globinopathie'5 including sickle cell trait. Both re­
duced Mygen tension and decreased pH promotes 
sickling of the defective erythrocytes. 

Most authorities consider abdominal hernia 
formation, especially hiatus hernias, as a barrier to 
laparoscopy.3 These weakened areas arc particu­
larly susceptible to the increased intra-abdominal 
pressure created by the pneumoperitoneum. 
Some, however, question the justification for in­
clusion of non-hiatal hernias.• 

COMPLICATIONS 
As with contraindications, there arc some 

complications that are unilateral and apply only to 
laparoscopy, primarily because of unique charac­
teristics inherent in creating the pneumoperiton­
eum. Hypercarbia results after the insufflation of 
carbon dioxide.5 The elevated pCO: has been 
shown to be the result of carbon dioxide absorp­
tion from the peritoneal surface, and not simply 
due to improper ventilation during anesthesia.' 

Air embolism, pneumothorax, and mediastinal 
emphysema are all complications secondary to the 
establishment of the pneumoperitoneum. Air 
{COJ when placed anywhere other than the 
peritoneal cavity is potentially dangerous. Such 
misadventures occur when carbon dioxide is in­
troduced into a major vessel or into the sub­
cutaneous or retrvperitvneal spaces. 

Accidental bums associated with laparoscopy 
may affect the patient or operator.7 Electrocoagu­
lation bums to the patient may affect the patient's 
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TABLE 2. INTERVAL MINI-LAPAROTOMY VS LAPAROSCOPIC 
STE RI LIZA TION--SUBSEQUENT PREGNANCIES 

·-

Laparoacoplc 
Corson-Bolognese' 
Peterson-Behrman,, 
Thompson-Wheeler' 
AAGL (1972-1974)2 

Mlnl-Laparotomy 
Ramathibodi10 

Garb'5 

Tietze16 

Total No. of 
Procedures 

1,545 
186 

4,200 
185,000 

2,786 
s,4n 

20,000 

skin, anterior abdominal wall, or any of the intra­
abdominal viscera. Most often such bums are 
caused by faulty equipment. poor surgical tech­
nique, or both: 

Inadvertent perforation can occur while estab­
lishing the pneumopcritoneum or introducing the 
trocar, and rarely even by the laparoscope itself. 
Structures that are most often injured are the in­
testines, omentum, urinary bladder, and larger 
blood vessels. u 

Complications that have been described thus far 
are those which occur primarily as a result of the 
unique characteristics associated wittt establishing 
the pneumoperitoneum. However, there are some 
complications mutually common to mini-laparot­
omy and hence a basis exists for comparison. In 
making these comparisons, the author is fully 
aware that no well-structured prospective study 
between interval laparoscopic sterilization and 
mini-laparotomy has been conducted. To the au­
thor's knowledge, there are no standardized defi­
nitions to assure uniformity in reporting. This 
study compares the outcomes of several laparo­
scopic studies with one large mini-laparotomy 
study.9 •

10 

COMPARISON OF OUTCOMES 
Table 1 compares uterine perforation, bladder 

injury, and intestinal injury. Uterine perforation 
occurred almost twice as often with laparoscopy . 

. Most uterine perforations, occuning using the bal­
looned uterine elevator, happen when catheters of 
improper internal diameters were used. 11 

No. of 
Pregnancies 

3 

31 
300 

? 
22 
34 

0.19 
0.53 
0.73 
0.16 

? 
0.4 
0.17 

Bladder injuries sustained during mini-laparot­
omy were more frequent in on"' :md less frequent 
than in another laparoscopic study. Intestinal in­
juries were less frequent with mini-laparotomy 
than with all three laparoscopy se~:. -· 

Table 1 compares bleeding, infections, and 
deaths. Bleeding occurred more often with mini­
laparotomy in one study and less often in another 
than with the laparoscopic approach. 

Infections seen with mir;u-laparotomy occurred 
more frequently than in any of the laparoscopic 
studies. The Ramathobodi study, however, sub­
divided infections into grossly infected (two cases) 
and skin inflammation (24 cases). Also, 466 cases 
(16 percent) of the 2,786 procedures from this 
study were conducted. in outpatient centers in 
rural Thailand by nonphysicians. 

An extensively compiled study by the American 
Association of Gynecv:v6,!C Laparoscopists (185,000 
procedures) revealed a mortality rate of 15 deaths 
per 100,000 procedures for the three-year period 
1972-1974.1 However, when these figures are re­
viewed by individual year, there is a trend toward 
an annual decline in the mortality rate: 1972-24/ 
100.000. 1973-13/100,000, and 1974--8.5/100,000 
procedures. No mortality figures were alluded to 
in either of Osathanondh •s· studies. 9 •

10 The mortal­
ity rate for surgical oviduct ligation and resection 
is probably near five deaths per 100,000 proce­
dures as reported by Child. n 

There are some who acknowledge a signifi. 
cantly higher subsequent pregnancy rate with 
laparoscopy and, hence, are unsure of the justifi-
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cation of this procedure. 13 Here again, a prospec­
tive study comparing these two parameters has not 
been conducted. In Table 2. the subsequent preg­
nancy rate from fivt: ... .., .. ro~..:op) )tuJil:::. is re­
viewed. The pregnancy rate in these studies 
ranged from a low of 0.16 perr ~n• ' " :1 high of 2.8 
v~n.:enc, in a study using the spring clip exclu­
sively. There is no specified time period or cutoff 
point by which pregnancy in these studies was 
measured. The question of subsequent pregnan­
cies did not appear in either of the Ramathibodi 
studies.~·•0 However. Garb reponed 22 pregnan­
cies in 5,477 Pomeroy procedures. yielding an 
overall pregnancy rate of 0.4 percent. u Based on 
ten major studies from three continents, Tietze 
fuund 34 failures occurred with 20 .000 surgical 

- sterilgations (0. 17 percent). 16 In these studies, no 
distinction was made as to the time of the proce­
dure, ie. postpartum or during the interval state . 

Another factor for consideration is the required 
operating time for the two procedures. Such a 
comparison has been made of60 operations. 30 by 
laparoscopy and 30 by mini-laparotomy. The me­
dian and mean operating time for mini-laparotomy 
was 23 minutes and 29 minutes. respectively. And 
for laparoscopy the time was 20 and 21 minutes, 
respectively .17 

It is difficult. if not impossible; to accurately 
measure the economic difference between the two 
procedures; however, without doubt, the special 
training and equipment required for laparoscopy 
require an increased financial output. Possibly 
with the exception of the cervical cannula or bal­
looned uterine elevator all units now conducting 
surgery have the basic equipment necessa.ry to 
pc:rfonn mini-laparotomy surgery. On the other 
hand, an average reasonable! cost for complete 
laparoscopic equipment is approximately $4,500. 
This includes fiber optics, a light source, in­
suffiator, and numerous operative accessories. 
However. any busy service will require a 
minimum of two completely interchangeable units 
or an initial capital outlay of approximately S9,000 
per hospital. 

SUMMARY 
Some crude comparisons between laparoscopy 

and mini-laparotomy have been made. As often 
occurs when firm data are lacking, more questions 
are raised than are answered. All who provide 
sterilization services to women should have open 

minds and remain flexible, and hopefully time and 
a few well-structured prospective studies will 
provide some firm answers. 
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Metbylmerc'II.T')' ~ exbiblL prc.mioent oig,ic NMi •~­
or the a4n'n,al aervous ayatem. In an atte=-pt to atuey t he 
mecbanim ot toxicity , mercuric chloride ( R&CJ.

2
) acd sut byl 

mercury nll 1 nride ·( Cl[.ll&Cl.) vere given ore.lly by sava«e a:id 
t~"'OU8h drinlci.na va.tir to male albino rats. Ra.t5 vere 
sa.crit!ced •t app::ropr1a.t.e tw and brain and a.ia:phragm vere 
~~ tor cbolinee..ce-tyltr=•teras:e ( OU!') 2.Ctivit.y, l!lld 
tJ.so u.uu~ li1s'topo.tbol.05i~~. llotl\ ll~ and CH ~ 
giveA orally 'tJf ge.v~e :rlgD!ticc:rt.~ iii.hibit~ OlJ.!l' 3 

acthtity which vu dose rel&t.ed. CK !rcCl produce4 greater 
i!ihibi tion tbf.J1 lrgCl,... CIL,.llgCl th!'o~ drlDki=a w.ter also 
211gnificantly illhib1.fed briin Cbl'.!r, hOft'ffr re.u 4U. Qot 

drink \18.ter cont&.ini!l& RgCJ.2 • Both JliCl~ and CB_~llgCl also 
iahibited CbAT vhen incubated in vitro ~th rat. "DT'W h=o-
6,m~tea, Sicto~~tAolosic•1 Rt.udies reveued neural. de9tneT•­
t100 and nect-osis in the cerebrua or re.ts tru.ted vitb tb.eae 
serc:uria.lc. flie~ results in.dice.~ the possible 1:ivolve­
:cellt ot cholinargic Q"S'tu c!u:rin& !Ure~ 1ntoxicat1on • 

'rte cUn:.eal sipa l.04 sye~ccis &.ssociate! vith methyl i:ercur7 poi80Zli11& 
ht.Te beeii well 4ocuiDeDted since the MiD.amat& Bay outbreak in Japan (1,2), 
J\l.tllousti A Jl)'tldrome ot DCrC'lU"lal int o.xi.caticm can be b:routht sbOUt by 
ei tber inorg&:11c ar orgwe eOIDpO\md.s, ne-arcuoc:i.cu ~• i• mare) HT-.r. 

in orga:uc iil~ox1cation ( 3) . '?be ea.rq ~cm ~ nporte! to be 
peripheral neu:opatey, p&re1itbesia an4. fatigue . IIIIPaitment or llb01'1 and 
1nabl..il~Y ~o cuu.,ei:rtr~~c, 1A4io•t• th•~ calltreJ. narvoua 17stem is in­
volved (!;) . Due to h:i&h att1mty ot lllerCU?'iC 1.o!UI tovuds the aul~ 
( -SI! ) elld dilulf14e ( S-S) g,.'O\,lp$, tbe biochemical bads tor tbe toxi­
eol.oeical ettecU of :eercury is ien~ soucbt, tbro~ •:r-~ sul1\Jr 
interactions (5). Ch-oli~ acetyl ~x-ansren::.e (~) e. by an~ ror 
the syr.t.usis ot a.cctylchol11\e ( ACh) bas sul!b;ydryl g:ro~ (6). irditl& 
et el (7 ) tO\ltld a decreased cortica.1 A~ a 111ercury exposed ao:it•ls­
~ pu.rpo~o 0~ 'th.is i f'\VP.stiption ia to Stud)' thll efteet. of BiCTCuriW 
c,c ChJ.T. with e. viev to explore the biochmce.l ~C)Wll.$111 or •1u .. u.Q' 

1.Dtonca ti.OD. 

~.AT:.lt~ A1l!l MET3006 

Mercuric chloride (HsCl.
2

) va.s obt&inea b-CD Merck I, Co, Inc, ~ 

1 .A prd.iJ11h,,1.1"')' report ot tbi! ,rork vu pre~ented at the 1.DDUAl meetillg of 
.Ame:-ican Society of f'ba.nw:ol,gS)' md ExpenMnt.al '!!Jcn.~utica , PortlAnn. 
Oregoi;. Augurt, 1979. 
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! . .r. GZld 1:1.ethyl mercW7 chloride ( CH HsCl) YN obtaitwd 1'2-om Alla IA-
. orce.nics, Be-Terley, Ma.:Jn.chw,etts Lil~ ~e dissolved fo pb¥Ci.olog5.cal 

sal.loc. Ha.le albino •:rr~ da1'l07 n,.I;.$ (Ha.rl.n I:i:idustr1cs Inc., 
CUmberland, Indtana) kept at ad~libitusn diet and n-ee access t.o vater 
v•r• 11$•<i 11\ th.1* ,t\l~. (),e SZ'OVJI ot thJ"cro al>~ vu w=ed ror each 
experimcmt. Hgct2 and ce

3
BgCl at dosages of 2 Jll&/q and 10 mg/q ~ere 

pTC:i orally by gavase to 1.ndividul UOUl)I or ?'at$, MC1Dd.'1 tbrough 
Frid.a¥° tor 4 \o-e~ and control sroup vas receiving mi equ1Y&l.ent amount 
or seJ.ine. ~gCL,, and ca3Kg(l. vu auo given in· Clrlnking vatar at a 
c=c.ntl"&tion or"lO ]!i/ll!X and 50 ~/:ol. and coirt,-ol sroup vu given 
~~ vatcr ( ta.p). Anillala verc ac.c.riticcd. at a.ppropriat.e tiae ( a.e 
indic&tf:O Wider tbe re:11uts) by deea;'Pit4tion; 17ra1n &X1 diapbnjoq vere 

·ta.ken Ol.lt, vuhed. blotted :,.nd bomogeniz;ed in phospiirte butt'er (pH 
7 .4, O.i_M) conta1.n.1tlg fiaC~ (0.02 !!) and EDTA (0.005 ~). Ten percct 
brain and diaphrap homogenates vere used for ChA1' llf;SI,)'. CbA!l' vu 
c.:),Oqcd 'b)- m.cc.::iuri.Qt: tho to?'IDQtion of 1hc ACh fl-om. lllc Aect:yl OoA Q.lld 
choline using the :methods reJ)O?"ted by Rar'bision, Dwivedi and ~g (8). 
For in vitro atudiaa, X.--..J.2 aad C!ilgCl. \/ere dissolved b 41cUlle4 
watctr at d.U'tar@t cel1eantrati011s bd "u-. added to tbe ioc~U0t1 
medium vith phosphate "burrer·. 

Hinooatbolos:;r: Brain tissue ,ms fixed 1D 10 percent neutT&l wrtered. 
1'a1"'Clllli!1 1111d ,m'bf!ddfll1 in I)ILl"1lffin, ,:,-r,t-.1onP~ Anti At.A1'nt>d vH.'h b<mat• 
ox;rlin .m4 eosiD (H&!) and o'bservN mcroscopically' tor 11.istopatbo­
logical cba.n&es. Brain tiss~ taken rroci m:iml.a treat~ Yi.th BiCI 
and CH

3
HcCl, u vell as 0orul (control) rat ve:re used in this stu4§. 

9tat1Gt1ca1 Eval.~tion: St.at.istic-..l comparison 'bet~ saple mea.na 
· vas za4.e b)'- the two tciled croup nucie:nt'• T te,t. 'lbe leTCl of 

sigDi:'i.CaDce ill all cases v;u consid•~d at P(.o.o,. 
RE§UL'l'S Am> DISCOSSI~ 

'Zbe ot1eet or~ Clll1d ca3R&Q. 011 rat b-1.n and aiapbnp ChM' h 
ah~ in Table l, 

As is evident n-011 tbis Table, botb HgCl IS.Dd Cli. :!&Cl signit'i.cllZrt.ly in• 
h'ibit.M'I h..-ain r:hA'I' lll"ti.---Sty (P 0.05), ~eh ie ~110 dou rel:l.hd. 
BcnreTer, ~;HgCl proeuced greater 1Tlhibitioo tba.:i ~ at bath <!osaiu 
studied. l:IOth ilrCl.- and CB H.a inhibited re.t diapbragza ChAT, CH-:,lieCl 
p:-oduced b.is}le~ illhnlition ~ta l~r aossa-e or 211&/ke ~ a bi.Per 
a.o•aa• or 10 J:I&~• :::n ctuUc11 ua~ Ar1nlu.ng ve.~er, tmlll&.Ls reru.se11 
to drink J{gCl2 in vater; therefore, vc eould not get ~ ate. tor the er­
tttt or HaCJ.2 o.n ChA.T thrcngh clrinkin.g vate.r. A. u evidm\ traD Ta'l:lc 
2, a SgCl pven throl.lgh dri~ vat.er s!mificutl.Y ~bit~~ bniu 
<2lA7 ictivity (P(0.05). .Both ~.a ~d CJ:!~MgCl also 1.nh!bited nt bra.in 
QiAT ""hen 1ncuba.ted in vitro. ~ngCl J)rO<mced & 96% illhibition and B&CJ.

2 produced a 61% inhibition or CbA~ acti-rity at a final cancentrat.ion or 
1X10-~-
Bil:tl)p&tbol05ieal studies re~aled neural de~no::-~tioo and ~•N'bral 
ce<;,T"Oci& in NgC12 and CH

3
ilgei treated :r-ata. 

A eienificant decrca.se in the ChAT ac~ivity or rat bra.in cid di&plu'!IP 
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Chemlgl ~ology and Phamm:oloir 

EFFECT or B6Cl2 and (;J13HgU GIV!Jf OAALI.Y l'JONDAl'-1!\IDAY TOft ?'Otll\ CO!'­
SECUTlVl: llEEl<S 0:11 RAT ~Mllf AJID I>IAPHRAGM CHOLllre ACffl'L TRANSN:RASE. 

Q:IAT ACTIVI'IT 

TREATMENT DOSAGE xio•9.NOLIS ACh SfflHESIZEDtg/HR'" 
DIAPHRAGM BRAill 

OONT!IOL 521.3 ♦ 16,5 961,2 ♦ 38.6 
llg0.

2 
2:1~/4 e'T0.6 :i: 10.~ (48).. 663.2 ±. l2.1(31)N 

EeCJ.2 .l.Ol:n./k& 505,5 ! lli.3 (03) 389,3 ! 6.9(59)•• 
CR3KgCl 2ZDB/l(g • 123,9 ~ T,l (76)H 597.4 .:t. lll ,2(38)•• 

CR
3

H5C1 lOrcg/kt 326.8 !. 8.9 (31)n 318.6 ;!. 9.8(67)1-t1 

•~c_h val.ue rep::-enunts: JDeM + &tandard error, vhicb is derived from 
t.h.iM>e S..z>el%'t!lt" ""h,1>11< Anti u:~~ t?-oa cu.eh ll:lil:lal ~ d.ooe in d@li­
cate. Eicperiment.a.l cooditiona u-c as d.t:scri.l)ed ii, text. l'ig\U"es: in 
~enthe&ie represent percent inhibition. *-Siguit1cant ichi'bition 
p<g.05. 

T~r..E 2 

E:'FEC'r OF :1i:3H6Cl GIVEN Ilf DRrm::IlfG WAT?ll ON 'RAl' BiW'.N CBOLllE Acm'YL 
TWSFERASS AC'l'lVI~. 

TREATMENT DOSACi Xl0-9~o~-~Ch S'!~~~/G/l{Rtt 
'l'Da OF SACRD'lc& 

5 DAYS 10 DAYS 20 IlAYS 
881,2 • 62.i 795,8 + l~-~ 88§.6 • 19.T 

1opg1ri1 686.a I 38.li 61.8.6 ! 8.1 ,96.8 I T4, 9 
(17)114 (22).. (28)H 

5?&fml 611.~ ! 1 ·r.) 1t·r1.~ .!. ..u.., 6,e., • . 13. 9 

(26)H {u2)M (20)-
•~ch value repreunts: :.een 1- SE, vbich h dcr1Ted rrcm thnte ~• 
IIJld eacn ii.s,e.y "" don<! 11:1 duplica-z•. txpcr.lmt:nLal 1.·t,u2Hl\olut1 ~~ 
described in tut. 1'il\L~S ln pei.T@ntbes1s rep:ttsent per«nt 1ahibi· 
tiot1, HSigni!'ica.:it inhibition ?(0.05. 

111 ~·~C½ and CB !lgCl trnted. a.iumaJ.11 could 'be e,;plaiaed by the ir:rter­
~tion of .aierc~ials ·,rith 1ultby~l group pre,ei,t ot ClAT {5,6). In 
di&ph:-agm tissae. a higher inhibition or ChAT act1Vity wa.s noted at tbc 
1oTe:- doa~ea ot :? mt;/hg thc.n 10 -:.15/kg 0£ Ji&Cl2 SDd CH ~. Similu 
res"llt.s vc..-c al.so observed duri.ng cadmium induce4 ~opathological 
che..-;5H ir. ro.~, (9,10), T'Ah might be 4ue to a p~..in mecha:iini 
vhich 1s on~ tUJll.ickcd b7 &. hif;her dose of ~e~1ll7 • wtrl.~ induces the 
bicsyntllesis of J:J!tall0'.b1onein (ll). !io;iever, rur,;ner nucu.es ~ 
r.eeded to CQ~firm the exi.stance of tlle above mechanism in dosages bc1:1e 
u.se(i i:i our s:tudy. Interestiogly hoi.-cve.r, a sillilar patten: it; not ob­
... ::-v.il -1., 1:h~ b-,.:,dn tissuot&. VCl!'I Bure 1111d lendrY (l2) hu Nl)Orted that 
:att.~vl ::ncrcu.r,- h ~bl• or inhibiting rat phrc:1ic :ierve ll!IU;cular co11-
t~~tioa ot the isolated hentd!epbnsm pe:,,arationa and eX])leJ.ned the 
obscrw:1 inh1b1-:1on C:ue to a.-, actio::i on t.be .Ue"\ll.riae "bond, 'bel..ievcd to 
uw _:>Hi~ouJ~ uu ~In: \;!lul1110i:1•6ic 1·c-c.ept.or, l~n& ~ - , (41) ob:;crTCcl 
thet JDethyl mercury. i)roduced a decreased cortical ACll in the eb~ce 
c!' clwlges in &C!.!':Yl cholinestere.se ( A.ChE) actiTity and e~l.ained the 
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Chemlc:al Pathology and Ph.umacology 

lhJPP-••ica ot 'bio•)"Z'th41■1• ot ~b111 nouroba::noD•, po~.d'bly due to ia­
paired. s~ ot acetyl--COA rrom iutochonaria. O\lr results indicate a 
decreued ClA'l aet~Vity after merew.-W expoerue vhicb coulci be respon­
sible tor tbe decreased lenls of ACb. CbA'l' inhibit1CII\ observed j;Q_ 
!!!:!:2. S~S'tS tile pos:s1ble 1.nteractiCD vith thiol ~ pyesect 00 
CbA!l', vhicll is reSJ)OnSible for d.ecreaud ChAl' a.ctivity and 4-eZ'Hffd 
A01 synthesis. 'nlererore. in 1.ddJ.ticm t.o the a.c-ticn ca the e.hollnergie 
nc:,e"Pt;or. these 111ei-c~ al.so iw.t.i'Y>l-t> t.h .. '""~ irwol.-...c! 111 th• 
synthuh ot ACh ~a all these actigii1 p1.1t tQgether ~ be :re$pons1ble 
tot- tiew-otoxicity. ,!owever, t'Urtbei' ~udiH are needed to tul.ly 
evalua.te the erreot or thes:e mercurials on the emplete cholillergic 
~ an4 ot.ber nc11rotr.mlila:11.~11:n WJd. 1.ht: ~ illvol.ve<l 1n tllelr 
pathve;y to get a clear pj.ctUtt ot the biochemical bads ot 11ercury in­
toxication. 
Acknovled.gem.ents: Grateful a.claloll1.e48oent is zade to n:-.. R41JOl'J)h E • 
.TacltSon, Louis D. Gl'ee:n and Dharlldeo ?J. SiAgb tor tbeir ad.vice and en­
C0\1Z'll88lllent duri.Dg the course ot thu ~Tettigstio:1. 1bi.s l't!~a.reb vu 
eupported b)-- a grlll1t ttOm the ll'ailoo.al. Science ?ou:id.at!oo. #SER 71-0li532 
and 1n pa.rt by matunu aQd obil.4 hMJ.th Co.N trm.ning grcmt l"O• S::.C­
cellent typing by Wand& Harris an4 Rose Strickland is b1gtlly appr1cia't-
ed. . ' 
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CONTEMPORARY 
\IOl..11.DEcaeEJI,., 08(.YN 

Henry W. Foster, Jr., MD •. 

Managing sickle cell anemia 
in pregnant patients 
The basic approach consists of blood and fluid replacement, 
and close obseNstlon. Prophylactic partial exchange 
transfusions, performed at about 24 weeks gestation, may help 
prevent or at least decrease the frequency and severity of 
symptoms. Genetic counseling is essential, as Is choosing the 
right contraceptive after delivery . 

... - . . - ... . . - . . . . -~ . . . . 

Few conditions are associated with greater 
maternal morbidity and mortality, and fetal 
wastage. than is sickle ceb di.~:t!(e in the 
pregnant patienL The current m:1•.•~mal mor­
tality figure is imprecise, but has bt>en report­
ed as high as loel,.1 Fetal wastage, including 
abortion and perinatal 1088, may range be­
tween 40% and 60%. Treatment plans must be 
directed toward alleviating the symptoms of 
this genetically acquired incurable disease. 

The altered hemoglobin molecule character­
istic or the disease, seen primarily in Individ­
uals of African descent, probably occurred as 
a spontaneous mutation in rel'ponse to the 
malaria parasite Pla.nnodiu.m /a.kipa.rum. 
The mutation affords protection by denying 
the malaria parasite the necessary concentra­
tions of oxygen within the erythrocytes. But 
while this Mendelian trait-thought to be an 
autosomal recessive-protects against one 
disease state, it produces a new set of abnor­
mal clinical manifestatioM. 

°'· Foeter 11 prof1nor Md chatnn.n, ~r1mNlt af 
~Cl Ind gynecology, ... ,..,,.., lhdlcll College, 
Nahvllle, Tenn. 

COHTEMPOAARY O&GYN Vol. 18. O.Cemtw 7080 

The molecular alteration that distine,.1i~hes 
hemoglobin S (HbS) from normal hemC:1tlobin 
A (HbA) appears to be almost inconse'luen­
tial. A minor change in the sequence of only 
two or the hemoglobin molecule's 574 nmino 
acids signiCicanUy affect.a the oxygen-carrying 
capacity and survival time of the red blood 
cells. Normally, the hemoglobin molecule con­
sists of four polypeptide chains, two alpha 
chains (containing 141 amino acids), and two 
beta chains (containing 146 amino acids). The 
sub~titution of the single amino acid valine for 
glutanuc acid at a specif'IC site in each beta 
chain (sixt}{' position _from the N-terminus) 
distinguishes HbS from HbA. Sickle cell he­
moglobin C disease (HbC) involves the substi­
tution of lysine for glutamic acid at the same 
po.,ition. 

More than 160 abnonnal hemoglobins have 
been identified, but the vast majority produce 
no clinical manifestations. TM· five hemogl~ 
binopathies seen most often in Afro.Ameri­
cans involve HbS and HbC. The homozygous 
HbSS and the doubly heterozygous HbSC and 
HbSThal (thalassemia) hemoglobinopathles 

21 
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SICKLE CELL AND PREGNANCY 

are associated with the greatest maternal 
morbidity and mortality and fetal wastage. 
The approximate incidence of the various 
hemoglobinopathies in black Americans are as 
follows: sickle cell trait, HbAS, 1 in 12; hemo. 
globin AC, 1 in 60; sickle cell anemia, HbSS, 1 
in 600; sickle cell hemoglobin C disease, 
HbSC, 1 in 8.50: and siclde cell /3 thala.ssemia, 
HbSThal, 1 in 1,600. Hemoglobin C disease, 
HbCC, t he sL"<th most colnmon hemoglobinop­
athy, which affects 1 in 4,400 black Ameri­
cans, has no significant ndverse affect on mor­
bidity and mortality either for mother or for 
~~- . 

22 

Need for screening and counsellng 

Because of the trait's wide prevalence among 
people of African descent, pregnant patienta 
must be accurately and consistently screened. 
The need to identify those with the homozy­
gous and doubly heterozygous forms (associ­
ated with extreme maternal and fetal mortal­
ity and morbidity) is obvious. However, it is 
also important to identify other, less dramat­
ic. fonns. Patients who carry only the trait for 
abnormal hemoglobin, though they are ~ual­
ly asymptomatic, can produce children with 
sickle cell disease if the father has the disease 

., 



or carries the trait. An awareneAA o! the J)088i­
bility o! sickle cell disease in the newborn 



Before pmcrlblnt. ttt complete 
product lnfonnarlon "'wttlch the 
followtng Is a brief summary: 
Deecr1ptloll: A lopical steroid foam 
containln!J hydrocor1isone acetate 
1-. in a ba~ of pramo,ine HCI. 
propylene s~I. c,lyl alcohol, 
PEC-100 s1eara1e.111yt,ry1 s1eara1e. 
laureth-23. Polyoxyl-40 slearale, 
melhylparaben, propylparaben. 
trielhanolamine °' hydrochloric 
Kid to adjust pH, purified water, 
propellant (inert). butane and 
propanl'. 
Contratndlutlon1: Topical 
steroids are conlTllindlcatl'd In those 
patients with a hlslory of hyperJten• 
sitivity to any ol lhe components ol 
the preparalion. 
Pttcautlon1: II irritation develops, 
the produd should be discontinued 
and appropriate therapy instituted. 

In the ~sence of an infection, 
lhe use of appropriate anlifungal or 
antibacterial agents should be lnstl• 
tured. If a favorable respon~ does 
nol occur promptly. the cortico­
steroid should be discontinued until 
the infection has been adequately 
controlled. 

11 extensive areas are treated or 
if the occlusive technique Is used. 
the possibility exists ol incrused 
systemic absorption of the cortico­
ste roid and suitable precautions 
should be taken particularly in chll• 
dren and Infants. 

Althoush topical steroids ha~ 
nol been reported lo have an ad· 
verse elfe<:t orr human pregnancy. 
the safety ol their use In pregna&1t 
women has not absololelv been et· 
lal>lished. In 1aboratorv animals, in• 
CTH~ in incidence oi !Mal abnor­
malities haw been aswciated with 
exposure of 11estatinR females to 
topical corticosteroid.,. in some 
ca.,es at rather low dosa11e levels. 
Therefore. drugs of this cla.,s should 
noc be uitf'd exten,r,c~, on presnanl 
pallents. in la~e amoon1s. or for 
prolon11ed periods of time. 

This product is not for 
ophthalmic use. 
Actvene Ruction,: The following 
local~ ructions have been 
~td with topical cor1ico­
ste roids. ~ally under occlusive 
d ressings: burning. itching. irrit• . 
lion, dryness, folliculltis. hyper• 
trichosis, acneilorm truptlons. 
hypcpl11mentatlon, alltrgic cont.ad 
dermatitis. rMceratioo c;,/ lhe skin, 
secondary infedlon, skin atrophy, 
striae. and miliarla. 

' Douce and Admlnlatnatlon: 
Apply to alfecied areas 3 or 4 limes 
daiN funsfer the medication to a 
pad°and apply gently. or apply the 
foamdiredly. 
How Suppfted: In aerosol con• 
tainer of 10 a,n. 
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SICKLE CELL AND PREGNANCY 

therefore a viable option. For patient.! who 
choose not to take this risk, the option of 
elective abortion must be available. 

Several ways to determine the sickle geno­
type of the fetus before birth are currently 
being explored. The two basic procedures be­
ing studied involve fetal blood sampling 
through the fetoscope,3 •4 and endonuclease 
gene mapping, using DNA from uncultured 
amniotic fluid cells obtained by amniocentesis.• 

Patients found to have a sickle cell trait 
should have urine cultures and seMitivity 
atudies, because they are 2.5 times as likely to 
have urinary tract infection (UTI) as is the 
general obstetric population. Those with posi­
tive cultures should be treated with appropri­
ate antibiotics for 3 weeks, recultured, and- . 
if results are negative-maintained on meth­
enamine mandelate (Mandelamine, Manese, 
Mandacon). 

One retro!lpective study reports an in­
creased incidence of premature rupture or 
membranes in patients with sickle cell traiL • 
However, no other report of this phenomenon 
has appeared. 

Cllnlcal management 

ln pre,vianey, ~ymptoms produced by the dis­
ease are usually related to acute attacks, 
known as crises. Our fundamental approach 
has been to treat them with analgesiel-, blood 
and fluid replacement, and antibiotics. 

For many years, maternal replacement 
transfusions have been used in crises. The 
purpose is to maintain hemoglobin levels in 
the 7- to ~gm range.'•' Many centers, in­
cluding our own, have recently begun to use 
partial exchange transfusions prophylactically 
rather than therapeutically in crises.• We 
seek consanguineous members of the family 
who have no sickle hemoglobin for these ex­
change transfusions, to reduce the chances of 
atypical antibodies. 

Prophylactic transfusions raise hemoglobin 
and hematocrit levels while suppressing HbS­
containing cells and replacing them with HbA­
containing cells. However, transfusions raise 
the possibility of hepatitis, tram1fusion reac­
tion, and volume and iron overload. More-
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over, the benefits o( !'Uch therapy have not 
yet been proven, becatt:ie no controlled pro­
spective randomized evaluation has been con­
ducted. The National Heart, Lung and Blood 
Institute recently sponsored a consensu!\ de­
velopment con(erence on this subject.10•11 

Participants concluded that the risk-benefit 
ratio needs (urther prospective evaluation 
over the next 3 to 5 years. 
Antepartum cart. At our institution, we per­
form the following te~ts at the initial visit: 
hemoglobin electrophorPsis, hemogram, blood 
group and type, reticulocyte count, erythro­
cyte sedimentation rate, Pap smear, GC 
smear, venereal diseaRe reaction level, rubella 
titer, tine test, liver profile, and urinalysis 
with culture and sen~ilivity studies. Urinary 
tract infection is repo.-ted to O<"Cur ten times 
more often in patient~ with sickle cell disease 
than in the general oh~tetric population. At 
least 25% or untreated patients develop UTI. 
Twice that number have positive wine cul­
tures and we treat t½«-1n with antibiotics (or 3 
weeks, reculture them and, if the results are 
negative, maiotain them on methenamine 
mandelate. 

All patients receive- ~upplemental prenatal 
vitamiM containing iron and folic add. The 
diet should be high !>Totein/low fat and p~ 
vide 35 caloriet1 per l<ilOjZY'?.JTI o( ideal body 
weight. Salt restriction and diuretics are con­
traindicated, even thot1J?h &fl many as 22% of 
these women may develop toxemia or preg­
nancy. Patienu should be seen at 2-week in­
tervals. In!ection, threatened abortion, tox­
emia. abruptio placentae, and thrombophlebi­
tis can all precipitate a crisis. 

At approximately 24 weeks gestation, we 
hospitalize our sickle cell disease patients for 
prophylactic partial exchange transfusion, U&­

ing the protocol on page 31. During hospitaliza­
tion, we measure biparietal diameters by ul­
trasound to help establish fetal age. 

In these patients, fetal lung maturation 
seems to be accelera~d. We conduct oxytocin 
stress tests weekly on an outpatient basis from 
the 37th week of gc!4tation until labor. If the 
test is positive, we terminate the pregnancy by 
cesarean section. Labor is induced and elec-
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Carn,n 8le"Jling has beell repof1,d in l),ltierrts taking Molm and aunaril 
l're,,ancy and nanill9 ll!Glhn: 1'\olrin shr.uld not be taken dlrwig pregiarc 
IU'Slfl9ll'()I~ 

Adverse Reactions 
lncidtlOU ,,._, "'-1% 
6iffoiflltStial: fhe ffl0SI ff~ lyJW ')f ~ reaction OC0lmQ with I 

gastromleslmal (C'\ to 16~1- :1"s n•.'•llk$ nausea: ep,g;islnc pain.""-: 
ci~ abdorrinaldislras.1131.-sea a•••~-ircligestlon. constipation. a: 
aanv, or pa111. ~tness cl !he GI!• :ICl lb'r~~a: ~atu1encei ~ ..,_. 
l)izziress,• heaclil<:he., nervousness. !:'tr•, Rash• (inctulf''"IJ rnaa,I 
lypek pn,itvs. $pedll Simes: Timill·'· '!~ Oecrtastd ~it!, ede 
re!ention. Fluid r~ ~tty re:st)Ollds pron-¢!y lo drug clsccntill.la' 
FflECA~ 
°lncidera3%to~ 
l«ideta ltS1 IIIMf 1;,, 100 
Gastroitlltstinal: Upper GI ular with bleftli. ~ irdlor perforation. hsnormage 
Cami llerffll Syilft ~ ~ - .,.,.~ \lt$i0JIObullc 
lions. urt•earia_ e<ythema muft,torme. C.tmsalar: Congeslrve hur1 r 
patients with marginal cardiac tunc:tion. elevated blood pressure. S,tda 
Mlblyooia (see PRECAUTIONSi llentllollgic: ~ ClecJmed hllnog 
hsnatoait 
~ rtlatiotrsltip d-
Cashbltmitul: Heoal~is. jaurcfce. atJnoma Iver fln:tlon. t..11.,_ 
Pareslhesii!S. 11ar.ur.:NtP0nS. drea:n abnomaitieS.. h mllltjjlc. J\lopeci&. 
.klhrlson syrdlome. ~al Senses:~ diploc,ta, oplicre,itis. lk 
Hemolytic lll'l'!lnta. llw<Jllbocytcl)Slia. gtwocytoc,enia. bleelf11"9 episodes 
mer. 5ler\MTI Sidcness, WIIS e,ythemalosus syndtcrne. ~ Gyne, 
trypoglyct'nia. CriMsalJr. An1lyttma:s. 118111: Oecnastd qtatnnl l 
polyuria. azoterma. 
Ovenlosa9e:lncasesol aCllteoverdosage. !tie Slomach shcudbe~ 
IS aodec .re exaete1 in the unne. so alkaline diuresis mzy be berldoal. 
Dosage and Admlnls1ratlon: Mild to moderate pain: 400 mg ewxy 4 to , 
necessa,y IOI reliel of oain. 

Rhelmatoid antwi!is 3'ld osteoar1mtis. irQdioe;i flares of dvoric clsease.: : 
doSaQe is :W. 400. or 600 mg U.d. o, q.i.d. 
0o llC'I ~~ 2400 mq per day. 
caution: Fede<cll taw 111ohibi1s cf,spensi,Q withoul prescription. 
F()( aafitional proru::t intOffllation, see yu Upjotrl represerb\M or a 
paclcager.sert. 

WJ£1~~l.6A 
J.ng:µ s-
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tronically monitored in all patients beyond 41 
weeks ~station. 
!Abar and delive-ry. Labor, wh('ther lt is 
spontaneous or induced, should be managed 
much the same as labor in ca11iinc patients. 
Oversedation should be avoided and oxygen 
administered. Epidural anesthe~fa obviates 
the need !or narcotics. We use med ian episiot­
omy and low forceps to shorten the second 
sta~ of labor. 

.f'luid replacement during labor, a critical 
!actor in the~ patients, is easily mi~managed. 
Sickle cell disease patients frequently fall into. 
negative fluid balance. Most have impaired 
renal concentration capacity and thus excrete 
excessive quantities of urine. And, a., do most 
patients in labor, they lose their appetit..es, 
which results in impaired fluid aocl food in­
take. IV fluid intake should inc!!Jde ample 
amounts of water/de:ictrose solutil,,IB and rule­
quate electrolyte replacement. The~ patients 
tend to have metabolic acidosis, which can be 
corrected with lactate or bicarl,c,nate ~lu­
tions and the efi'ects monitored \l':Lh serum 
electrolytes. 
Postpart.um management . • Durin<r the ~t­
partum period, the patient must be carefully 
monitored for signs of in!ection and crilli~. 
Catheterization should be avoidecl if possible 
and broad spectrum antibiotics administered 
!or at least 96 hours into the postpartum peri­
od. Con~stive heart failure occun; frequently 
in the postpartum period and diJ:i~:\Jis should 
be administered, if necessary. 

Hemoglobin electrophoresis should be car­
ried out on cord blood samples. Hemoglobins 
Sand C can be identified at birth, even though 
the major portion of the newbom's hemoglo­
bin is of fetal type. An early diagnosis of 
sickle cell disease should alert the paren~ and 
the pediatrician to watch for signs and symp­
toms of pain!ul or life-threatening complica­
tions. Prompt treatment can minimize their 
effect. 

·The postpartum period itl also a convenient 
time to give the mother the rather recently 
developed polyvalent pneumococcal vaccine. 
This vaccine, indicated for all pa1.:('r.ts with 
sickle cell disease, should not be administered 

OOHTEMP0RARY 0&'GYN Vd. 18, December'* 
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Gulde for prophytaet.lc partial exchange 
. ' ,{' 

. 1. Determine Hct, HbA. type end X•match, bHlru 

. · retlculoeyte count. LOH, urine hernoglobfn._.::i.1 
c. 2. Infuse 300 ml of normal sallne (5 ml/min). · . (.".' 
~ 3. Phl~botomlz:e 500 ml blOOd In tt,e opposn. •• . 

·( .(10 ml/min). 
_: 4. Transfuse 2 units of packed cells,{buffy-coat 
~ : . washed red cells) (5 ml/min). . J:,:~.; 
.. 5. Repeat steps 2. 3, and'- -~.,: :{, . 
: _. 8. Determine Hct and HbA by quantitative hemoglob , 
· .-:..i :: electrophoresis 12 hours later (therapeutic obJ · • • 1i 
· i~:e:, -~HbA >70%, Hct > 35%). . Ai"~--~~.iti. · ' 

~ • : VJ) I\, .. lJ.«. -' ]~ 
'.:/•.Repeat step 1 monthly thereafter. _ _-1• • :·i.11·/~•· · 

• .. <i:,8.'.Repeat steps 2. 3, and 4 If: • , - r. ~ ,;,.t · 
• ..... .,. ... ·~/;, # ~, .-,..,.,.. 

· :,~- :~(a) Hb A Is < 30% or Hct Is < 25%; ·., , · ·~ ·-:1~-
!'-. •.,· .. . •• ..• 

; "' ·.- .. 1(b) crisis occurs; . • . . ..- ,:·! , . .... \"· . . '' 
.:.~i ~~(c) labor ensues; · · · :-, 

·- -~ ~~ (cf) surgery becomes neeesaary. , •• i " ·"r;· 
• .... * . • • • 
• J j.;--_ l - ~ : • • ; 
~'-. ." • \ ,.-·. . ·, . . . 

during pregnancy. Re vaccination is recom­
mended at 3-year intervals. 

When crises occur 

Managing sickle ct>ll di.~ cri.--ei1 in preJ?TI&nt 
patients differs little from procedure1 em­
ployed with nonpregnant patients. )1o~l crises 
are of the vaso-occlusive type and produce 
intense pain. Aplastic (aregenerative) crises 
are only about a fifth as common and acute 
sequestration cri.cies are mostly ronfined to 
childhood. The basic components or cri~ii: man­
~ement include analges icr:, partial exch.mge 
transfusion, IV fluid and electrolyte replace­
ment, oxygen administration, and elimination 
or infect.ion. However, one must keep in mind 
that the sigJU' and symptoms of crisis can be 
virtually indistingui.,qhable from tho~ of an 
acute abdominal condition. Appendicitis and 
ectopic pregnancy must always be ruled out. 

What contraceptive Is best? 

Providing effective and sare contraception to 
the patient with sickle cell disease is difficult. 
The most efTective agents, oral contracep­
tives, are contraindicated-at least theoreti­
cally-because they increase blood coagulabil­
ity, thu.s lowering the threshold for crises. 
lncidez:ice of thromboembolic disorders, nor-
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SICKLE CELL ANO PREGNANCY 

mally greater in these patients, is further 
increased by the pill. The estrogen component 
of the estrogen -progestin preparation ia pro~ 
ably the major offender. Thus, a p~nly 
pill seems a wise choice. IUDs are not recom­
mended because of risk of endometritis, which 
can progress to a more generaliz.ed pe!Tic 
infection, pelvic peritonitis and, ultimately, 
precipitate a crisis. Usually, I prefer to use the 
barrier contraceptives, with the option of ther• 
.apeutic abortion when contraception fails. 

Many sickle cell disease patients who have 
had a successful pregnancy choose steriliza.. 
tion. It should be performed after the 6-week 
postpartum periO<l, with either regional or 
local anesthesia. Laparoscopic sterilmltion bl 
not recommended: this procedure compro­
mi~es lung aeration because of the relative!) 
high, fixed position of the diaphragm. Carbor 
dioxide, used in 90% of laparoecopic ~ 
dures done in the US, causes hypercarbia 
which further promotes. sickling. ta 

The vast accumulation or knowledge on 
the past 20 y~ has greatly inc:re&9ed ou 
understandinst of the sickle cell d~ r,•·• 
cess. As WI! learn more about genetic counae 
ing, pre~ancy m~:iitgement, and contnceJ 
tive technique, wt· can expect continued in 
provement in maternal and fetal outcomes. ! 
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• Contraceptives ir1 Sickle Cell Disease 
HENRY W. FOST£R,JR., MO,+ Na.sh•illc. Tenn 

ABS'IliCf: Cboocing 1he proper medlod of coatra~tion for paSicnu with aicklP. ~11 tftwase u 
an tmpiric esercise. I.a this manu&cript, the commoaly used comrac:eptivc mdhocb ~ examined 
for their risk-benefit r&tio. However, becauae of its e-xtt!Dsbe UK md effectiveoess, &teroid 
contracepciOJI la exzmined in grme1t depth. Pbysiol~ and pathologic chaoges induced by oral 
steroid cioatncqJtlYn an enluued, aad ~ pofeDtial cffecu on p;iclents with sickle cell disaue 
are considered. Physiologic alten.tions ~112ted are carbohydrate meaboli&m, blood lipid le•~ 
hepatic fwN=tioo, thyroid fao.ctiol'I, md pigmeat changes. Pathologic ~ reritwed are 
byp;trbeoiG(\n, tl,....,,>-J.olic pbcnODICII&, m:roc~ infarction, amenonnea, and emotio11al 
chanp. The choiu of 1tcrilization procedw-es is also considered for these patieab. 

THE. P>toVIs1oi,. of contno.ccpti"-e5 for female patients 
with homozygous and doubly heterozygous sicklt: he­
moglobinopathiH is :in un1<:ttlccl and ch.tll~u~u•~ is-­
Jue. Computer search of the world's literature on:r a 
!]'lo1t rccctt -40-mooth period yieldL-d but a single arti­
cle de~otcd exclusively to contn1eeptiun .s11t.l llit:kle cell 
hcm~lobinopatbi<:,.1 For the sickle ccll disease pa-

-

. ho ha,$ sw:ccssfully negotiated a pn.-gn:mcy, lhc 
eptivc <fUC'3tion is often sculcJ l,y lhe pactent's 
of a sterilization procedure. Howt!'·cr, for those 

wlio do not C".hoosc thi, method and for nulligravida 
paticnu. ,he difficult dc~oa n:ro.iu~. L,c.k of deflni­
~h-e data on this subject has made the pru\'igon of 
contraception to p..atients with ,idtle cell duea~c an 
empiric e~c~-

. At the onset, it should be emphasi:t.ed that con­
traceptive management of patients with sickle cell ,rail 
is no dliTc:,~uL from µiat of the noTTTlal population. 
Hence, comments contained here are applicable onl>· 
:o patients with sickle cell disea$C. 
· Contncepave methods can be grouped into \he fol­
~!{iog she broad catcgotia : {l) steroid cootncepuon. 
'2) .intrauterine de"ioes, (3) barrier methods, ( 4) timing 
:ucthod~ (5) stcrimation, and (6) abortion. Although 
,ome d~scussion will be afforded each of thcst! 
ncthods. the greater ponion of tinu:~ ,...;n be dc,·oted to 
he more iH~ve method of steroid contraception 
i'nee ic ,is dearly th.is method that presents the most 
:onctoveny. 
· The m06t -widely used form of hormonal coutracep­

ion is the combination plll containing S)nthetic ptv­
·estin5 and estrogens. Pills conuiinint progcstin onh· 
:re used 90 a very limited basis. as is the long-actiog 

IE. ar_ mcdroxyprogcstcrone acct.ate (Depo-

, ~ · of ObJttaio and~- !.&diam !'<fcdical 
N ll>lhAu:. :-rashnlk. ·r...,n s;108. ·- · 

Jtciirir,t ~C:Stl lu 0.. J'.-IL'r a t th: ab,.,-,. acid~. 

Pro"cra). Although not a steroid. diethylstilbestrol 
(DF.S) und(?_r special circumsunrcs has a contracepti\'c 
applicability. lnett is no conscnsu, as lo whether 
sickle cell disease constitutes an absolute or relative 
contraindication to the U!e of Jteroid L'Ontraoeption. 
but there arc fe,..·, if any. "·ho do not suspect some 
increased risl factor. Given this lad of definitive data 
upon which to mall.e this judgment, it appears logical 
to review the known phy,iologic and pathologic 
chan~ induced by steroid hormones. Having done 
this. coupled with an understandiog of the naturdl 
history of sickle <X:lJ disea.se, one should be in :L better 
position to 012kc a rcisonnblejudgment as to the cun• 
traccpti~e role, if any, of steroid hormone in patients 
~ith sickle cell dlsca.~e. 

Phrsiologic alterations in carbohydrate mct.abolisrn. 
blood lipids, hepatic function. thyroid function . .ind 
pigmentation may result from oral steroid contra<.'Cp­
tion. The combination or.ti contrdcepti,·e!- haH· bc1-n 
shown to incrusc fasting blood glucose in I O<.t tn 2;'i'k 
of normal patients. Theorcticllll~-. this could pl.ace 
sickle cdI patients at some incr~d ri_,.1; of in fc-Ltinn. 
.Proge6tins alone have no knmm adYtrs<: dTccl on 
carbohyd~te metabolism. 

Plasma le\'ck of triglyceride!- and phospholipids 
have been found to rise io patients using rnmhin~cion 
ural cont~pti\·cs. The mechanism by whkh this oc­
cur,; is unko"·n. but may relate to incre:t~l.-d he-patic 
prodU(tion. Ordinarih·. thert arc no known lrn1g-1 .. rm 
eff('c\S, but paticnu ,,·ith c:stabl i~hed hypenri­
glycetidemia be<.-omc wor,e and thus more prone to 
acute ,-ascular accidents. 

Some p:ufonts using oral <:ontr.1.<.-cpti,·~ ha,·c an in­
crease in SGOT and alkaline phosphatase le..-els. 
~ orco\'er. marked livc'f' impairment i.s one of the :ib-so­
lute contr:undic:ttions to neroid usage. Thu hu par­
ticular 1·dCTancc for patie(ltS ll-ith sickle cell di.sea~. 

F0$1.er • CONTl'IACcPTIVES IN SICl<lE CEll OISE~E 

--------------------· .. . - .. 



l,!in·11 1l1t•irrhrunk hemolJ.Sh .,.·hich •. wcdisposes them 
w cholc..•lithi,ui~. 

Ah hough I hc: re is some alteration in results of 
th,·roid function tesu similar to those ~en in normal 
pr~gnanc:f (ie . incre:ued thyroid-binding globulin 
le.cd ing 10 increased PBI. increased T,, and decreased 

·. Ti uptake). die free thyroxin index an4 thyroid func• 
· ';tion remain norm.al. 

·. The physiologic increase in pigmentation seen in 
approx:im2~ely one thtrd of pill users u of no di.nkal 
ronscqucoce. 

Pathologic alteratiom also auribui:able to combiru­
tion steroid contraceptives arc (1) hypertension, (2) · 
thrvmbocmbolic phenomena, (8) myoairdi:il ir:ifurc­
UM, (4) amenorrhea, and (5) emotional ~biliiy and 
depression. It is thi~ cat~gory ofalterations th.at under­
sc.mdably . causes µs greatest concern in all parienu 
when prescribirax steroid cpntraceptivcs. 

o...-er the past decade there have been many reporu 
s~owing a relationship between the estrogen compo­
nent of the pill and h~pertemion. The incidence is 
usually in the neighborhood of 15% to 20%, with about 
5':l- of the patients reaching dangerously hlgh blood 
pressure levels. Both the systolic and diastolic pra­
sura incrca$C, and both normotcnsive and prcviou$1y 
hypcnensivc patients can be affected. The mechanism 
of action is not known but probably is by "-':IY of rhe 
direct action of estrogen on the juxtaglomcrular cells. 
The h)·pertcnsion is tho~ght to be of the renin• 
dependent typc, i1inc:c there ill an increase in rcninand 
rcnin substrate. Although not an absolute oontraindi: 
cario~. this feature of the estrogen-containing pill mon 
renainly would be of significant concern in a patient 
with ,idle cell clliease. · 

Thrombocmbolism constitutes a most ierious unto­
ward effect of the birth control pill. Current data _show 
a sevenfold i ncrease in the rid:. of death from throm­
boembolic di!ieasc for oral contraceptive users over 
nonpregnant nonusen, the increase in the risk of 
death bang 15 per million and 2 per million respcc• 
rivcly. A previous history of deep ,·ein thrombosis is a 
contnuidication to use of 1be pill, and it is belieycd by 

TA.SLE. Mejo, H'1fflfl.ll Elloca c,t e.tl Ctnlol Pill, (SCP): t.bllficallan o1 
Tt-.-Ellecbt,yOthetFldota• 
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. •from Or)· HW: The heaWI dfecn of rcrtility mntrol Prescnzrd u IV 
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t}!n,ertc:nsi,.c ardi0>'2>C\lbr dise.u,. 

k>me tllat sickle cell disease also constitutes a contraln• 
dicaJion to the use of estrog-en.~ The increa~d 
coagulability seen in patients with sickJe cell cmcase 
app!=3J'S to add a modifying risk factor ~t inay make 
~e pill unacceptable. Althpugh the effect ·or ~ck.le teO 
di~se as a modifying ris~ factor in pql users 'has not 
been established: it is interesting to ~te· the effect c:if 
other similar modifying fa<.tors as prcsent.cd ·by the 
Cc~tcr · for Disea.c Control's Ipidemiologic Studies 
Br.anch, Family :Planning l:112~µ Divicion, Bure2u . · 
of ~pidemiology. · · . _ : 

Eumined in theTableisthcrill.ofc:ompi~ln 
oral contraceptive uscn ,nth a specifi~ riik factor(,) . 
compared to D(?rmalcoqµaccptivc u~uwithoutariu. . ·j 
factor(s). ~vcr_c hypcrte~o'?' in patients:~g oral "j 
'-'ODtracepovcs inc:rca~ the ruk ofthroml>oticwok.e 3 
by just over 1 ~-fold and the risk. Qfheniorrhagicstroke · 
j ust over 25-fold . T he m odifying risk factor of 
~g-drt:U~ ~u1uliug (1101 coutrollc:c! for .age) abo in­
creases th~ risk, but to a le~ extent than severe 
hypertension. It could therefore be ·assumed that 
sicUe-ce.11 disease, too, can be Yjcwed a1 an increa.sed 
~k. factor with res pea to use of oral steroi_d con~p-
ll'Te&. . . 

An incre~ inci~encc of myO!=Mdial infarction 
~ms to occur only in " ·omen "·ho have paucd' 40 . 
yeaN of age and then only ia thoce who have other 
coe~ting risk factors, ~g. hypcrte~ion. ~ity; and · 
sm~kmg. This consideration, therefore. sbouid be of 
n~ great lignificance for the patleot 'llrith sidle cell 
discasc or anr other patient, sit!ce most practitioner~ 
do not prescnbc oral contraoep!:ives in this age group, 

The pa~o!ogic alteration, of a menorrhea and cmo­
~om.! Ii~lity after use of the pill h2ve no kno~ cspe­
oaf s1gn1fscancc for pa~u with sick1e cell cfucaJc. 

Bcca~ue of the thromboe~bolic phenomenon 
cawed by combination oral contraceptives and be­
cause of the increased incidence of thromboembolic 
disorden in sickle cell di.sea,e, the we of oral neroid 
~ntr-:a=ptiY~S is considered relatixdy contraindkated 
10 P.!1Uents wuh sickle cell disease. 

~tis also believed that the use of DES as an after-thc­
f~c:t ~ncrac~p!,ive a~nt is coa~dicalcd in patients 
with .sidle cc~ disease for the same reasons statrd in 
regard to ~ combination pill. M~reovcr, the ·equiva­
lent dos:tge of estrogen reqo..ired here is some 50 to 100 
times that of the estrogen containeii in the 1o,.·-dose 
combination birth coruro) pill. . 

Progestin-o_nly ~ontraceptives such a, the Jcini pi.U 
and Jong-actmg mtramuscular prnge~~emn;., n;i,·c 
been su~gatcd for patients with sickle cell diStlSC. 
Thcorencally, ~ estrogen-free .medication should 
pose a lesser threat! but there arc no good data that · 
cl~rly ~xempt progestins a.s a caucative or contribu­
tory factor to µte ~romboembolic p~e~omenon. Ad-
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t ::f ;~itionally, it has been suggested that the intermediate I ·IE::-'\ m:::~~m of progestins may involve conversioa to 

~ e use of medroxyprogesterone acetate (De~ 
·:-· overa) for contra~ption iu p~tients \\-ith sicklc_ccll 
;:~ di~ has been suggested, but the same quclitions 
. prC"\1ously raised remain unanswered. Moreover be­
. ·' cause this agent is not appro\'ed in this country for 
,, ~ontra<?Cptive use, there arc significant mcdic:olcgal 

implications. It would appear. therefore, iruit the use 
of f?E~ _and all steroid conlr~ccptivcs._ including the 

. ~ 
1 

progest.J.ps, should probably be avoided. 
_ What then is the role, if any, for the second most 
·: · cffec~ve form of reversible contraception-the in­
: . tnur:crine device? Here, too, there seems to be no 
! ,· fOnsensus amon_g practitioners. Again, to make a 
~ .. judgment tequires an eval~ation of the known compli­
¥..: catforu ~ated witn f UDs. The t~o ~omplications 
. that bear the greateat relevance to patients with sickle 
' t:dl d.i5ease are infection and excessive hemorrhage. 

Irrespective of the technic used for insertion, bacteria 
a.re introduced into the uteririe cavity, and aithough 
~e bacterial cot.int usually decreasi:s after a few weelr.s, 
i_t has bten _ suggested that endometritis persists. 
M~reover, most serious complications fro{D IUDs, in-

;-. duding dca(? (0.5 to l.O per 100,000 IUD usci-s per 
year) and tcpsis,1 are related to infeaion. Because of 

. the Jeno~µ adverse effect of infection on the patient 
•·· sickle cell disease, this feature, it seems, renders 
.. UD inappropriate for them. 

·,. IUD,. tend also to increase the incidence of both 
· ;\mc~~hagia and m~u:orrhagia; hence the adverse cf­

'~ fccu· of C?tces:sivc blttding on sidle c«;-ll disease present 
.. ·~oth~r teas?n wliy the IUD probably is best not used 

1
·-in ~~~e pati~ts. 
. The complications of expulsion, perforation, and 
· ectopic pregnancy take on greater ugnificance when 
the patient ha, sickle cell disease: This is particulariy 

. ~e for pcr£:oratioo and ectopic pregnancy. where 
'infe~~n -':11d -~c need for surgery become likely. 

;.2_:~~i,ni:c.9otl'jlceptivc e-ffe.ctivcness llnd safety bear in-
~~~-t ~I~f?:?~s~p~ to ~ach other, we are now left to 
. cphs_1der. th~· ~ess effecnve but safer barrier methods of 
J~».lt~tep,tion. Condoms, ~apbragms, foams, andjel-
lie~~rt; ~µ.ble forms of contraception in well moti­
:Y~t¥ patients. With adequate patient education, the 
b;ar~r contraception recommended for patients with 
~ic~ cell ~iscasc is a. spcnnicida1 jelly containing 
rfon~ol.:~, used prefer.ably "(ith a diaphragm. In 
addiopb, the patient is caught how to calculate her 
:probable. day of ovuJation; at this time her sex partner 
i~ ~d~ ta_ use a _condom jn addition to her jelly 

•

<µaphfagm. The <;0ndoi:µ ahould be added dur­
,. ~rce days before, the three days after, and on 
tn. . . culated date of likely ovulation. Although this 
cQntraccptive approach may appear complex, with 
.. : . .. .-. 

adequate education patient compliance can be often 
achieved in thcs<: usually highly moti\·ated patients. 
Kevenheless, therapeutic abortion is an option that 
must be made available to patients who fail with this 
contraceptive: appTOach. 4 

ln the strictest s.ense, sterilization should not be co n­
sidered a form of contraception because of its irre,·ers­
ibility. It is, however, a form of fertility control \"CI)" 

oftea chosen by these patients and hence "'·arrants 
comment. With the current popularity oflaparoscopic 
sterilization, it should be emphasized that this pro­
cedure compromises to some d_egrec lung aeration, 
because of the relatively high fixed position of the 
diaphragm. 1-~rther, in 90% of the laparoscopic pro­
cedures conducted in this country, carbon dioxide is 
used to establish the pneumoperitoneum, which re­
sults in hypercarbia. • The elevated Peoi and lowered 
p_H iiave been shown to be the r~uk of carbon dioxide 
absorption from the pcriconeal rurface and not nece~ 
sarily due to imp~pcr ventilation during anesthesia.' 
It is -well ~own ~t hypercarbia. decreased pH, and 
decreased oxygenation all predispose patients with 
sickle cell disease to crises. For this reason, it is believed 
that bparoscopic sterilization ahould not be used in 
these patients. As an alternative, the interval "mini lap" 
sterilization procedure, using local anesthesia, is rec­
ommended. 

The use of abortion solely as a form of contracep­
tion, though acceptable in some puts of Europe; has 
not become pr~valent in the United States. Clearlv this 
would not be ideal in sickle cell disease. This m~thod 
would necessitate an operative procedure through 16 
wcck.s' g~t;ttion, and thereafter termination proce• 
dures would require the use of prostaglandins or 
hypcnonic saline infusions, with their inherent risk of 
complications and possible subsequent abdominal 
surgery. 

Of the six broad methods of fertilit,· control 
discussed-steroids, IUDs, barrier methods. timing 
methods, sterilization, and abortion-effecth·encss 
versw _safety is th~ basis upon which choices must be 
made. Because steroids, IUDs, arid abortiom probably 
can:y too great a risk and because steriliz.at.ion is inap­
propriate if reversibility is a consideration. barrier 
methods combined with timing probably offer the best 
balance between safety and effectiveness. 
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Phosphoenolpyruvate carboxykinase activity in human 

amniotic fluid 

RENCACH ARI RACH t.J NATHAN, PH.D .. f . l.P.S. 

HENRY W. FOSTER. JR., M.D .. F.A.C.O.C. 

Nashvilk, Trn~s.stt 

Amniotic fluid samples obtained from normal pregnancies during gestation were used to quantitate 

the levels of phosphoenolpyruvate cart>oxy1dnase (PEPCK) activity. It Is conduded that: (1) PEPCK 

activrty was highest in the amniotic fluid cens of midtrimester pregnancies as compared to those of 

pregnancies close to term; (2) the activity of PEPCK seen in the amniotic fluid supernatant we, 

about one fourth to one half or that seen in the amniotic cells; (3) the amniotic fluid supernatant 
PEPCK activity flue11Jaled very little during the entire gestation. (AM. J . OesTET. GYNECOL. 139:939, 

1981.) 

RECEN T ADVANCES in biochemical genetics have 
made possible the in utero detection of several meta• 
bolic disorders and many of them have bttr, shown to 
be due to specific enzyme abnormalities. Since the ini• 
tial discovery in 1961 of an enzyme deficiency in cul­
tured fibroblasts, more than 110 metabolic disorders 
have been shown to be associated with a deficiency of a 
specific enzyme activity.•· 1 Our long-range prognm is 
to develop suitable methods for prenatal diagnosis of 
disorders associated with carbohydrate metabolism. 
Congenital lactic acidosis has been associated with a 
deficiency of glucose-6-phosphat.ase.S fruct:>sc• l ,6-di• 
phosphatase,• and pyruvatc carboxylase., Pyruvate 
carboxylasc deficiency has been implicated in Leigh's 
syndrome• and a deficiency of the extramitochondriaJ 
form of hepatic phosphocnolpyruvate carboxykinasc 
(PEPCK) has been found in a case of persistent 
neonatal hypoglycemia.1 Since nothing is known about 
gluconeogenic enzyme, in human anmiotic ffuid, we 
examined the enzymes involved in gluconcogencsis. 
One of the key enzyme, of gluconcogenesis is PEPCK. 
Our attention is focused on that enzyme because of the 

From 1M D,partmm1 of ObJUtrits and Cp1.uoloo, 
Mth.art] Mtdw,,l Co~,,. ScAool of Mmi.ciM. 
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fact that complete absence or very low levels of acthity 
of this enzyme have been found in livers of autopsy 
specimens of victims of sudden infant death syn• 
drome.• This paper reveals that the activity of PEPCK 
in human amniotic Ruid is comparable to the reported 
values of the enzyme in cultured human fibroblasts .►11 

Material and methods 

Oiemicab. NaH'4COa and Aquasol were purchased 
from New England Nuclear, Boston, Massachusetts. 
Other analytia.l enzymes and cofactors were pur• 
chased from Bochringer-MaMheim Corp., New York. 
New York. All other chemicals were of reagent gnde 
and were obtained from readily avail.able sources. 

Collection of amniotic ftuid. Amniotic Ruid samples 
were obtained by transabdominal or direct amnioccn• 
tcsis at the time of cesarean section. The amniotic Auid 
was stored in the refrigerator or cenuifuged at 3,000 
rpm for 20 minutes at 4° C to separate the vemix 
cascosa, fetal squamous epithelial cells, and lanugo 
from the supernatant. The supernatant was aspirated 
into a dean test tube; the pellet containing the 
sedimented cd1s was suspended in 5.0 ml of 0.25M 
sucrose solution and centrifuged at the speed and time 
mentioned earlier. This procedure was repeated twice 
to remove any trapped supernatant from the pellet. 
The superruaant obtained in the two washes was aspi• 
rated and discarded. The washed pellet (containing the 
amniotic fluid cc.Us) was suspended in a known volume 
of water (0.5 to 1.5 ml) and sonificd for four I :>-second 
intervals in a Branson Cell Disrupter, Model W 158, at 
a scning of 5 to release the enzyme from the cells. The 
sonified extract (amniotic fluid cells) and the superna• 
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Table I. Specific activity of PEPCK in human amniotic Auid at different periods of gestation 

w tt.b of gutalllm 

Fraaitm of 
0111niollC fluitl 

Gruupl:14-17Wll I 
(n • 9) 

Cmup 2: /8-2] wA 
(n • 1') I Group J: J7--40 w,l 

(n • 8) 

Amniouc fluid cells (devoid 
of supcmawu) 

Amniotic fluid supcmawit 
(dC'""id of cells) 

10.08 : 1.32 
(93) 

2.86 : 0.!7 
(99) 

14.22 : l.47t 
(131) 

2.6-4 : 0.24 
(92) 

5.55: 0.23t 
(51) 

2.45 = 0.28 
(85) 

10.85: I.OS 
( I 00) 

2.88 : 0.31 
(100) 

•Milliuniu reprnent runomolcs of HCO; fixed per milligram of prorcin !)CT minute. The valuci given uc means : SE~ of 
to 15 different i.amplcs as indicated; each ~pie was usayed in duplicate. Numbel"$ in parcnthocs indic:at.c the percent.age 
aaivity, with the aaivity from term labor ~pla t.aken as 100. 

tSignificantly different (p < 0.05). · 
tSignificantly different '<p < 0.01). 

tant obtained were used immediatcl)" for enzyme as­
says. The patients were divided into four gestational 
groups: group 1, 14 to 17 week5; group 2, 18 to 23 
weck5; gTOup 3, 37 to 40 wcck5; and group 4, in labor 
at term. There were 9, 15, 8, and 4 samples. respec­

tively, in each of the four groups. 
PEPCK assay. All e.nzyme assays were conducted 

u.nder conditions where enzyme activities were pro­
portional to ti.me and enzyme concentration. PEPCK 
was assayed at 3r C by~ modification11 of the method 
of Chang and l.ane.1' The total reaction mixture was 
1.0 ml. A 5-minutc prcincubation at 3r C of all the 
a.ssay ingredients except the enzyme extract was per­
formed. The reaction was started by the addition of the 
enzyme extract and incubated for an additional 20 
minutes. The reaction was then stopped with 0.5 ml of 
a 10% solution of trichloroacetic acid and cooled. The 
tubes were centrifuged to sediment the pr~ipitated 
proteins. The dear supernatant was removed and 
bubbled with carbon dioxide for 10 minutes to remove 
the unrcatted ("C) bicarbonate used in the assay and 
0.5 ml of the aliquot was added to 10.0 ml of Aquasol 
and counted in a Beckman Model I..S-355 liquid scintil­
lation spectrometer. Protein was determined by the 
method of Lowry and associates," with bovine scrum 
albumin used as the standard. 

Results 

The variation in the activity of PE.PCK in human 
amniotic ftuid with gestational age is represented in 
Table I. The enzyme activity {specific) is expressed as 
nanomolcs per miUigram of amniotic Huid (cells or su­
pernatant) protein per minute. A significant increase in 
PEPCK activity of the human amniotic Auid cells from 
10.08 to 14.22 nmoles/mg of protein was observed dur­
ing the increase of gcstation:il age from 14 to 17 weeks 
to 18 to 23 week.s {Table I). However, this activity 
dropped down to 10.85 nmolcs/ mg of protein at term. 

It can also be seen in the same table that PEPCK activi 
at 37 to 40 weeks of gestation was 5.55 nmolc:s, mg • 
protein. In contrast to the PEPCK activity in amnio1 
Huid cells. the activity seen in the amniotic Huid supe 
natant fluctuated very linle during the entire gest 
tional period and varied from 2.45 to 2.88 nmolcs/ n 
of protein. 

The assays of PEPCK activity io amniotic Auid cc. 
and the supernatant were linear with time and amou 
of added protein. Since PEPCK 'activity in the amnic1 
Auid supernatant was much less when compared to ti 
activity in the amniotic Huid celb, a mixing and dilutic 
experiment was conducted wruch indicated that ti 
amniotic Huid cells oontained no activator and the ar 
niotic ftuid supernatant had no inhibitor of PEPCK a 
tivity to inftucnce each other. Mcrcaptopicolinic ac 
which suppressed the activity of rat liver PEPCK u i 
hibited this enzyme in amniotic Auid by about 60%. 

Comment 

The specific activity of PEPCK in amnio tic fluid cc 
increases with gestation, reaching a peak. level at 18 
23 wcck5 of gestation and decrea.sing at ,1 to 40 wecl 
The activity increases to 10.85 nmolcs/mg o f pro;.:;:~ 
term in labor, wruch is closer to the activity seen at 
weeks of gestation. The PEPCK activities scc:n at 18 ai 
37 weeks arc sigrtificantly different from th.at seen at 
week5 or in term labor samples (P < 0.05 to 0.01). T 
reason for this variation in PEPCK activity is not de: 
However, fluctuations in acti,ities of various enzyrr 
of human amniotic Au1u are well documented. 11 

Since the percentage of viable cells in a sample of a 
niotic Auid varies widely, in future studies we plan 
estimate the number of viable cells in each sample a 
study the gluconeogenic enzymes after culturing 1 

amniotic Auid cells. 
It is lr.nown that the glucose concentration of am 

otic ftuid is much lower than that of the mater 
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~rum and thal the concentralion of glucose in amni­
otic fluid decreases gTeatJy after the thirty-second week 

of g~tation, a.s term approaches. 1• The determination 
of whether this is related to the decline in PEPCK ac­
tivity observed at 37 weeks (this work) will have to await 
funher results on the existence of all four gluconeo­
genic enzymes in amniotic fluid (pyruvate carboxyla.se 
has lxen found recently in amniotic fluid•). and also 
the capacity of the amniotic fluid gluconcogenic en­
zymes to synthesize glucose. While the PEPCK activity 
of the amniotic fluid cells ,aries with gestation, the ac­
tivity seen in the amniotic fluid supernatant is virtually 
-:- -::-:~; .. 11t d uring the entire period of gestation. 

The specific activity of PEPCK in mammalian tissue 
is hi~h in the liver and kidney,'° which arc the two 
major gluconeogenic tissues. Although appreciable ac­
tivit)· of PEPCK is seen in the lung, adipose tissue. and 
brain,21-u the level of activity in the rat skin is barely 

•Raghunath.an. R.: Unpublished data. 
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high-risk pregnancies (diabetes. hypertension, obese 
patients. neural tube defects, prcg11~:1cy with a crib 
death sibling) and studying the giuconeogenic enzymes 
of amniotic fluid celh in culture. To our knowledge this 
represents the first ,,...,,;. ,u show the e :,.. ......... vf 
PEPCK in human amniotic fluid. 
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Epitomes 
Important ~dvances in Oinical Medicine 

Obstetrics and Gynecology 
The Scientific Board of the California Medical Association presents the folfowlng Inventory of Items of 
progress In obstetrics and gynecology. Esch Item, In the Judgment of a panel of knowledgeable physi• 
clans, has recently become reasonably firmly establlshed, both as to sclentlflc fact and Important clinical 
significance. The items are presented In simple epitome and an authoritative reference, both to the item 
Itself and to the subject as a whole, Is generally given ror those who msy be unfamiliar with a particular 
item. The purpose Is to assist busy practitioners, students, research workers or scholars to stay abreast 
of these Items of progress In obstetrics and gyn~"."-:1::;;· !.~!t have :~centfy achieved a substantial degree 
ol authoritative acceptance, whether in their own field of special Interest or another. 

The items of progress listed below were selected by the Advisory Panel to the Section on Obstetrics 
and Gynecology of the California Medical Association and the summaries were prepared under its 
direction. -- l~rvrt n-quesu lo 01Ytsloa of Sclcntlllc 111d !duc~tlonal Adhitln. 

C1Hlomla Medial Auoda1lo11, 4' Gouah Slrut. SM Fr ancisco. CA 9'10) 

Exchange Transfusion In Pregnant Women 
With Sickle Cell Disease 
THE FIRST published article suggesting that exchange 
lransrusion might be used for prevention as well as 
treatment of sickle cell disea!ie complicated by preg­
nancy appeared in 1963. This rather aggressive ap­
proach attempted to address the 10% maternal death 
rates being reported al that time and pregnancy wastage 
( abortion and perinatal death) that varied from 40% 
to 60% . Only in the past few years. however. has this 
mod:ility achieved rather widespread use, which has 
been reinforced hy recent reports suggesting an im­
provement in both maternal and fetal outcome. Pro­
phylactic partial e:tchange transfusion ( PPET) rcduc;es 
the concentration of hcmoglcbin S by replacing it with 
hemoglobin A, which offers better tissue perfusion and 
oxygenation. Other possible advantages of this thera­
peutic approach include suppressed hemoglobin S eryth• 
ropoiesis, an increased sense of well-being. reduced 
infections. reduced crises (both frequency and inten­
sity) and improved perinatal outcome. 

Despite these potentially positive factors, there arc 
disad·.-::intagcs to this approach-both real and theo­
retical; thus not all physicians arc in accord with tne 
recommendation for this procedure in pregnant women 
who have sickle cell disease. With prophyl:ictic partial 
exchange transfusion, large numbers of blood cells 
arc lransfu:i.cd and isoscnsi1i1.ation remains a serious 
thrc:it to p:iticnts . The other pC'lssiblc disadvantage~ 
incluue nepatitis. anaphyla,:is, volume overload. hemo­
chrom:,1osis. premature labor and psychological de­
pendence. 
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Risks are minimized by the use of washed, buffy 
coat-poor erythrocytes-which decreases the number 
of leukocytes, a very frequent cause of transfusion 
reactions. The risk of hepatitis is also lessened by 
using washed cells. Further, consanguineous do nors 
who have no sickled hemoglobin should be used to 
reduce the chance of atypical antibody formation. The 
potential problem of iron overload seems more theo­
retic than re:il. With PPET, iron is also removed. albeit 
a smaller amount than that which is replaced. Women 
in :iddition arc relatively protected by periodic blood 
loss associated with menstruation, iron loss to the 
fetus during pregnancy and the blood loss that attends 
parturition. 

Most physicians thus far ~ave used a manual meth­
od to conduct PPET, wh.ich, after hydration, invol\'CS 

_ the removal by phlebotomy of whole blood and the 
rather awkwnrd replacement of packed cells contain­
ing hemoglobin A. The possibility of volume overload. 
although an infrequent occurrence, should not be O\'cr­
looked. Moreover, with this manual method there is a 
permaner.t loss or a patient's endogenous?y produced 
plas11,a, platelets and leukocytes. More recently a 
transfusion technique k·nown as automated erythro­
cytaphl!rcsis has been used. With this technique, a 
continuous flow svstcm withdraws a measured volume 
of a patient's bl~od and selecth.·ely removes from it 
by differcnti:il centrifugation the hemoglobin S-con­
taining erythrocytes. The patient's remaining plasma. 
platelet~ and leukocytes are returned to her circulation, 
along with an aliquot of hemoglobin A-containing 
donor erythrocytes. 

As stated earlier, the risk-benefit ratio of this thera-
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peutic approach is unclear :and becaU!e or this a coa­
scnsu~ development conference on this subject wu 
convened in 1979 by the National lnstitules of Health. 
I hope that the issu~ raised in this aniclc can be 
answered through a randomized multiccnter collabo­
rative study such as that suggested by the consensus 
development conferees. HEN'llY w. FOSTUt, ,a. MD 

Hr!flfNCU 
F"tcr H : Sickle un dlttaM la prtp,&11CJ: ,.. upda1e. Obltft 0)"11ffd 

,.,_,"' ''"' Key T(;, ffor~r £0 Ill. Wal\c, EM 1r, Cl al: Au1om1ltd cr,1hro-
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Morrisc-ft JC. f0t1er H : Tn111fu1IOft 1htt11'Y In f'l'f1"11lt p1llc11a _.ta; 
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The G Suit In the Management of 
Intra-abdominal Hemorrhage 
ONE OF THE most cff ecti\·c therapeutic procedures 
available to 3n ob~1e1rician-gynccologist for the control 
or intr3crablc 3bdominal hemorrhage is the gravity 
(G) suit. The G suit is also known as the MAST suit 
(military an"iishoc'k trousers) and the anlishoc'k suit. 
It was used cxtensivelv in the Vietnam War. allowing 
transport time to base hospitals or severe trauma 
casualties and thus saving many lives. tt is also used 
extensi\'cly throughoul the t.'niled St:ues by para­
mcdi~ wt-ien transporting a pi1tient in shock to a 
hospital. The G suit consists of three inflatable cham­
bers. one for each leg and one for the abdomen. ln­
ffation of these chambers to a pressure of 10 to 20 
mm of mercury crc3tcs a circumferential compression 

•

( the vessels in the abdomen 3nd legs, which has two 
fleets. First, it causes a shunting of hlood from th~ 
cgs and :ibdomcn to the vital structures of the head 

and chest: it ha.s been estimated th3t an 3Utotransfusion 
of as much as 750 to 1,000 ml of blood can ~ccur de­
pending on a patient's size and blood volume. Second. 
the use of the G suit has a hcmost3tic effect by reduc­
ing the radius and the tension of vessel walls. allowin'­
clot form:ition. 

The G suit's application in obstetrics and gynecologJ 
is prim:in1y in the treatment of hemorrhagic shock. 
There are many clinical situations in which its use is 
most appropriate. One of the most dramatic is in treat­
ing shock in a patient with a nipturcd ectopic preg­
nancy. P:iticn1s in shock respond 10 :\prtic.,1ion of tht 
G suit with :, rise in their blood rre~surc and a slowed 
pulse rate, thus allowing time to re-;torc blood volume 
and to transfer the patient to the surgery for a defini­
tive procedure. 

Postoperative bleeding due to ,:01:ing and raw va~cu­
lar beds that cannot be controlled by good surgical 
technique and pading c3n be very effectively con­
trolled bv usin~ a G suit. Some examples would be for 
ooline ~fter h-vsterectomy in p:itients with e~lensive 
adhesions due ·,o chronic pelvic inR3mm3tury dise:ise 
or cndomctrimis: 3flcr ce~:irc3n sect ion fnr placentz 

•

via. e~reci:illy when implant:11ion has occurred at 
site of a previous scar; uncontrolled venous bleed• 
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ing In a space or Retzius after suprapubic hfodder neck 
suspensio!'!!. :md after c~11rcan hysterectomy oozing 
due to the increased vascularity. By using the O suit 
In • prophylactic manner for 24 to 36 hC'lurs, the 
f rcqucncy of second operations and hematomas car. 
be reduced. 

Postpanum hemorrhage due to uterine atony may 
be effectively controlled by using the G suiL Patients 
aboMing an:i those passing a hydatidifcirm mole who 
ate hemorrh.tging excessively ,ind in !ihoclc respond to 
application of a G suit until definitive therapy can be 
implemented. Patients in septic shock without blood 
loss c3n be trc:itcd by the use of a G suit, which allows 
a tc.tm to implement :ill of the ther3p:u1ic modalities 
that are indicated and necessary. Patients with co-
agulopalhies respond well to :'.. . .. ;,v (Uit .,, " <:11n-

poMing modality. • · · 
The use of the G suit in m.tnv ,·aried conditions that 

cause massive blood loss or shock h:is been extensively 
studied and repor1cd. There arc few contraindic3tions 
for its use. the main ones being p3tienls who have 
cerebral edema. pulmonary edema, conge~tivc heart 
failure or hleeding 3bove the diaphr3gm. The abdomi­
n.11 ch3mbe!' should never . :.::::! ~er :i pre!!nant 
patient. 

Very few complications have been reponed and the 
hcnefil!i c:in he lifcs3vin1? ~:- -¥Cit a.s reducing the 
amount of blood products needed and their :Lc.soci3ted 
complications. JORN L GUNNrNG. MD 
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Comparative Risks of Osteoporosis and 
Endometrlal Cancer 
CEss,, TJ()N OF ovnrian function and the associated drop 
in endo2enous ~tro!en levcl_s le:id to a variety of 
estrogen deficiency conditions such as o~tcoporosis, 
vasomotor symptoms, urogenital tract atrophy and 
psychologic:il changes. At the same time. the incidence 
of cndomctrial carcinoma-a disease known to be 
related to estrogen me 9r --ogen production-in­
creases. though the overall inetdcnce of this disc3Se is 
~m:ill. Of Jtl ~tro~en-dependcnt dise:ise~ that are 
more or less specific to menopause. osteoporosis and 
endometrial carcinoma carry the greatest morbidity 
and mortality. 

Osteoporosis affects up It' 25% of 311 white women 
65 yc3r~ nf 3gc :ind older. The clinical imrlic3tions of 
this di~e:i!ie 3re m:inifold : lt is estimated th3t after aee 
45 ye3rs. I million women in the United States ea~h 
yc3r suffer fr:ictures-700.000 arc due to osteoporosis 
i1nd hair of these could have been prevented. In 1979 
there were 3hn11t 125.000 C3~es of hip fr3cturc in older 
,,nmrn in thl.' l.'n:ted Stales. The co~t nf medic:.11 treat­
ment of these fr:tctures cotJld be 3S hiih a~ S l billion 
yearly and IS% of all women will die within three 
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Study of lipids in human amnion and chorion 

Henry W. Foster, Jr., M.D., F.A.C.O.G., and Salil K. Das, M.Sc., Sc.D., D.Sc. 

No.sAvuk, Tennusee 

Most previous fetal membrane s11Jdies have focused primanly on their phospholipids as the precursors of 
arachidonic acid and the obligate precursors of prostaglandins E, and F,..., with little attention being 
affOC'ded nonpolar lipids as another possible source. In this presentation, a special emphasis is placed on 
notl)Olar lipids and their acyf group makeup. A substantial amount of acyt group (20:4) fipids was found. 
The impl'ication of this finding could be that a nonpolar lipid source is necessary for the production of 
prostaglandins e. and F,... (AM. J. OBSTeT. GYNECOL 149:670, 1984.) 

During the past decade much information has been 
gathered on events involving human parturition. The 
amnion and chorion, the two major components of 
fetal membranes, although slightly adherent, are never 
intimately connected and are always easily separable, 
even at term. They play a dynamic role in the binh 
process by serving as a rich reservoir of phospholipids 
containing arachidonic acid, the obligate precursor of 
prostagfandins Et and Fu,}• 1 Prostaglandins occupy a 
key role in the initiation of the myometrial contractions 
that arc necessary for labor.2 

In view of the fact that fetal membranes are so ac­
tively involved in the process of parturition, it is evident 
that a· comprehensive study of their basic chemical 
COmJ>O$ition is essential. Although several studies have 
e_xamined fetal membrane phospholipid content in 
laboring and nonlaboring patients, most have focused 
on phospholipids with little attention being afforded to 
the nonpolar lipids of the fetal me_mbranes. This com­
munication, therefore, quantifies the total postpanum 
lipid content of the amnion and the chorion measured 
separately in women who have undergone the spon­
taneous onset of labor. In this study a special focus is 
placed on the nonpolar lipids, triglycerides, free fatty 
acids, and cholesterol esters. Funher, the acyl makeup 
of these three nonpolar lipids is presented. 

Material and methods 

Processing offetal membranes. The placenta and its 
membranes were obtained at the time of spontaneous 

F.,._ ~ D~ of ObJutrics and GJntcology anlBiachnniJtrJ, 
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Colup. 
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Phospholipid 

Phosphatidyl 
Choline 

Arachidonic 
Acid (20:41 

(l.CATl• 
> 

l'i>npolar Lipid 

Cholesterol 
Ester 

Fig. I. The transfer of arachidonic acid (20: 4) to the non polar 
lipid cholesterol CSlCT. LCAT = Lecithin cholesterol acyt. 
trarufer.ue. 

Table L Composition of human amnion and 
chorion lipids* 

Componmu 

Toul lipids 
Toul nonpolar lipids 
Cholesterol cstcn 
Free cholesterol 
T rigiyceridcs 
Frtt fatty acids 
Toul phospholipids 

· Phosphatidylcthanolamine 
Phosphatidy\scrine 
Phosphatidylinositol 
Phosphatidylcholine 
Sphingomyelin 

Amnion 

470.0: 9.3 
319.6: 8.5 
43.7 : 1.8 
71.4 : 2.3 

160.7 : 2.9 
43.8 : 2.1 

150.4: 5.3 
19.0 : 1.2 
7.2: 0.4 
9.5 : 0.3 

69.6: 2.4 
'45. 1 : 2.1 

1530.2 : 20.4 
1042. 1 : 18.9 
265.2: 7.5 
209.6: 6.8 
416.2 : 8.3 
153.0: 6.9 
488.1 : 7.3 
158.6: 3.4 
82.2: 2.9 

100.5: 2.8 
78 .. 5 : 2.1 
68.3: 2.5 

•Values arc in milligrams per 100 gm of samples : SO o( 
eight analyses. 

vaginal delivery of eight patients with uncomplicated 
gestations. The amnion and chorion were separated 
immediately after delivery with the use of Allis cl.amps 
and thumb forceps. The me,mbranes were freed of 
blood by washing with normal saline. The specimens 
were immediately placed in clean glass containers and 
were frozen at -20° C. They were maintained frozen 
until analysis was performed within 1 week of the date 
of collection. 

• 

RtpriAI r"{UDb: Hmry W. Foster.Jr., M.D., Department of ObJut­
ria and G,mUMCJ, Meharry Mtt&aJ College, 1005 Todd Blvd., 
Norr/a, Naslwilk, TN 17208. 

Analysis of lipids. Lipids were extracted, separated 
into various lipid cl.asses by thin-layer chromatography, 
and quantitated by a gravimetric method as described 

670 



• 

•• 

• 

• 

....,...,. II I I ..... I 11111 lllTV1IOf1 llllQ cnonon II) , 

Number I 

Table U. Composition of nonpolar lipids of amnion and chorion 

C/wlatnoltstnJ Trigl]«,idG Fru /alt] acids 

Ac,lgn,up Amni<m I Chorion A,nnion I Clwri<m ,b,nion I Clwrion 

12 :0• 
13 :0 
14 :0 
14 : I 
16 :0 
16 : I 
17 :0 
17 : I 
18 :0 
18 : I 
18 :2 
18 :3 
20:0 
20: I 
20:4 
Z2:0 
24 :0 

1.6: O. tt 
1.0: 0.1 
2.3: 0. 1 
2.6: 0.3 

1.8: 0.3t 
I.I : 0.2 
2.2: 0. 1 
2.8: 0.3 

I.I : 0.1 
0.8: 0.1 
3.3: 0.4 
I.I: 0. 1 

I.I : 0.2 
0.7: 0. 1 
3.2: 0.1 
0.9: 0.1 

1.2 : 0.0 
1.3 : 0. I 
2.9: 0.2 
I.I : 0. 1 

1.2 : 0. 1 
l.4 : 0.2 
2.7 : 0.2 
0.9: 0.2 

39.9: 1.5 
3.9: 0.8 
0.6: 0. 1 

11.5 : 0.5 
16.9: I.I 
9.2: 0.0 
0.6: 0.1 
0.2: 0.0 
0 .8: 0. 1 
0.6: 0. 1 
5.6: 0.5 
0.5: 0.1 
2.2: 0.2 

39.I : 2.2 
4.1 : 0.4 
0.5: 0. 1 

11.9 : 0.8 
16.3: I.I 
9.9: 0.5 

40.9: 2.8 
2.9: 0.3 
0.9: 0.1 
1.4 : 0.1 

41.l : 1.9 
2.7: 0. 1 
0.7: 0.1 
1.2 : 0. 1 

43.5: 2.1 
3.1: 0.1 
0 .8 : 0.1 
1.2 : 0.1 

43.9: 2.3 
3.9: 0.4 
0.9: 0.1 
1.3: 0.2 

0.5: 0.1 
0.3: 0.0 
0.7: 0.1 
0.5 : 0. 1 
6.2 : 0.5 
0.6: 0. 1 
1.5: 0 .1 

18.5 : 1.2 
22.1 : 0.8 

0.7: 0. 1 
0.5: 0.1 
0.9: 0. 1 
I.I: 0.1 
1.8: 0.1 
I.I : 0.1 
0.9: 0.1 

18.9: 0.5 
21.9: 1.2 
0.9: 0.1 
0.6: 0. 1 
I.I : 0.1 
0.9: 0. 1 
1.7 : 0.2 
1.3 : 0. 1 
I.I: 0. 1 

19.7 : 0.8 
11.1 : l.l 
0.7 : 0. 1 
0.7 : 0. 1 
0.9 : 0. 1 
1.1 : 0. 1 
1.4: 0. 1 
8.1 : 0.1 
1.2 : 0.1 

18.9: 1.3 
10.9: I.I 
0.9 : 0.1 
0.9: 0.1 
1.1 = 0.2 
0.9: 0.1 
l.5 : 0.2 
7.9: 0. 1 
0.8: 0.1 

•R.itio of the number of carbon atoms to the number of double bon<h. 
tEach value is the mean (weight percentage of total acyl groups) = SD of eight analyses. 

earlier.• Preparative silica gel Lhin-layer chromatogra­
phy,s with the use of the solvent systems of Mangold 
and Matins• and Parker .and Peterson/ was done to 
isolate individual nonpolar and phospholipid classes, 
rcspectivelr. The quantity of free and tot.al cholesterol 
in the tot.al lipid solution was determined by the use of 
the procedure of Chourchaine et aJ.1 Glycerides (tri­
glycerides, diglycerides, and monoglycerides) and free 
fatty acids isolated from the thin-layer chromatography 
plates were analyzed by the methods of Van Handel 
and Zilversmit' and Novak, 1• respectively. The quantity 
of total phospholipids isolated from the thin-layer 
chromatography plates was determined by measuring 
the amount of phosphorus. 11 The acyl group composi­
tion of the individual lipid classes was determined by 
gas liquid chromatography of their fatty acid cstcrs11 

according to the conditions described earlier.• 

Results 

Data on the composition of the lipids arc shown in 
Table I. Triglycerides, cholesterol, cholesterol esters, 
and free fatty acids were the major nonpolar lipids, and 
phosphatidylethanolaminc, phosphatidylscrine, phos-

• phatidylinositol, phosphatidylcholine, and sphingo­
myclin were the major phospholipids. The lipid com­
position of amnion differed from that of chorion. 
Chorion contained higher amounts of lipids than am­
nion. PhosphatidyleLhanolamine was the major phos­
pholipid i(! chorion, whereas phosphatidylcholinc was 
the major phospholipid in amnion. Data on the acyl 
group composition of cholesterol esters, triglycerides, 
and free fatty acids arc shown in Table II. Palmitoyl 

(16 :0), stearoyl (18 :0), and oleoyl (18 : l) were th 
major acyl groups in the nonpolar lipids. In contrast t 
other nonpolar lipid classes, cholesterol esters of botr 
chorion and amnion contained appreciably highe 
amounts of 17: l and 20: 4 acyl groups. Oat.a on th 
acyl group composition of the individual phospholipid 
are shown in Tables IIIA and 111B.·The 16 :0, 18:f 
18: l , and 20:4 acyl groups were the major comp< 
nents in lipids of both chorion and amnion. In contra.• 
to other phospholipid clas.ses, phosphatidylcholine o 
both chorion and amnion contained unusually highe 
amounts of the 17 : l acyl group. In general the ac, 
group composition of all lipids was identical in amnio1 
and chorion. 

Comment 
Because the fetal membranes play such an import.an 

role in the binh process, we felt it would be useful t· 
measure the lipid content of the amnion and chorio1 
5Cparately. Previous studies have always measured th, 
contenu of these structures together. 

The significance of the fact that chorion contain 
higher amounts of lipids than the amnion is not com 
pletely clear. Perhaps this results from the anatomi­
relationsbip of the chorion to the decidua-they are i1 
direct apposition. Also, it i.s likely that a portion of th, 
decidua remains adherent to Lhc chorion after bein~ 
expelled from the uterine cavity. However, although . 
greater amount of lipid is present in the chorion, thl 
acyl group composition of all lipids was essential!· 
identical for the amnion and chorion. The most inter 
esting observation resulting from the study i.s tht 
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Table IIIA. Acyl group composition of phospholipids of human amnion and chorion 

I ,,.,,,,..,,. ......... w I , ... ,,....,.,,.. 
c,I grouf> Amnion Chon·tm Amnion a-ion 

12:0• 
13:0 
14 :0 
14: I 
16:0 
16: I 
17 :0 
17 : I 
18:0 
18: I 
18: 2 
18:3 
20:0 
20: I 
20:4 
22 :0 
24:0 
24 : I 

2.2: O.lt 
1.0: 0.1 
4.3 :: 0.4 
1.2 : 0.2 

34.6 :: 1.5 
4.9 :: 0.3 
2.4 :: 0.1 
3.3 : 0.2 

10.8 :: 0.9 
17.4 : 1.0 
2.9 : 0.2 
1.7::0.1 
I. I :: 0.2 
1.4 :: 0.2 
6.1 : 0.1 
1.9: 0.1 
2.8 : 0.2 

2.4 : 0.2 
1.2 :: 0.1 
3.9:: 0.1 
I.I :: 0.1 

33.0 :: 1.8 
4.8 :: 0.3 
2.8 :: 0.3 
3.7 :: 0.2 

11.9 :: I.I 
17.9 : 1.3 
2.8 :: 0.3 
1.5 :: 0.1 
I. l :: 0.1 
1.3 :: 0.1 
5.9 :: 0.6 
2.2 :: 0.1 
2.1 :: 0.1 

•Ratio of the number of carbon atoms 10 the number of double bonds. 

1.9 :: 0.2 
0.8 :: 0.1 
3.7 :: 0. 1 
1.6 :: 0.3 

32.5 :: 2.1 
4.9 :: 0.2 
2.7 :: 0.1 
3.8 :: 0.1 

12.2 :: 0.9 
18.9 :: 0.8 
2.8 :: 0.1 
1.6 :: 0.0 
1.0 : 0.0 
1.2:: 0.1 
4.6 :: 0.4 
2.9 :: 0.2 
2.4 : 0.2 

tE.ach value is the mean (weight percentage of total acyl groups) = SD of eight analyses. 

1.8:: 0.2 
1.8:: 0.1 
4.3 :: 0.1 
1.6 :: 0.1 

32.8:: 2.9 
5.2 :: 0.4 
2.9 :: 0.1 
4.1 :: 0.1 

11.9 :: 0.8 
18.1 :: I.I 
1.8:: 0.3 
1.4 :: 0.2 
1.2:: 0.1 
1.6 :: 0.1 
4.7 :: 0.3 
2.8:: 0.1 
1.9 :: 0.1 

Table IIIB. Acyl group composition of phospholipids of human amnion and chorion 

Plu1.<pha1id_rli110.<1lol Pl1wplu1tid_rld,olirat Spltirag~inl 

A~group Amraion I Choriora Am11io11 I Chorion Amnimi I CAorion 

12:0• 1.8 :: 0.2t 1.6 :: 0.1 0.2 :: 0.0 0.3::: 0.0 0.7 :: 0.0 0.8:: 0.1 
13 :0 . 1.0:: 0.1 I.I:: 0.1 I.I :: 0.0 1.-1:: 0 .1 1.3 :: 0.1 0.6:: 0.0 
14:0 2.5:: 0.1 1.8:: 0.1 O.i :: 0.1 O.M::: 0 .1 1.5 :: 0.1 1.6:: 0.1 
14: I 1.5:: 0.1 I.I!: 0.1 0.5 :: 0.0 O.i::: 0 .1 0.6 :: 0.0 0.6::: 0.0 
16:0 32.1 :: 2.6 30.3 : 1.9 33.0 : 1.3 34.6::: 2.1 10.9:: 0.1 I I.I:: 0.8 
16: 1 4.8 :: 0.3 2.9:: 0.3 2.4:: 0.1 2.2:: 0.1 I. 7 :: 0.1 1.4 :: 0.1 
17 :0 2.5 :: 0.1 2.1:: 0.1 1.2 ::: 0.0 1.6::: 0 .1 1.0:: 0.0 0.6:: 0.0 
17: I 3.9:: 0.1 2.9 :: 0.1 6.1 :: 0. 1 5.9: 0.2 2.3: 0.1 0.3: 0.0 
18:0 13.5:: I.I 12.4 :: 0.8 20.9:: I.I 19.5 : 0.9 I I.I :: 0.9 11.2 :: 0.9 
18: I 19.8::: I.I 26.6: 2.1 21.1 = I.I 20.2:: 0.9 12.3 :: I.I 12.9:: I.I 
18:2 2.0: 0.3 1.4: 0.1 1.0: 0.1 0.8: 0.1 0.8:: 0.0 0.8::: 0.1 
18:3 1.9::::0.1 1.5: 0.1 1.2 : 0.0 1.6: 0.1 0.7 :: 0.1 0.6: 0.1 
20:0 0.8::: 0.1 0.8: 0.1 1.0: 0.0 0.9:: 0.0 0.7 :: 0.1 0.6: 0.1 
20: 1 1.2 : 0.1 0.9: 0.1 0.8:: 0.1 0.7: 0.1 0.5:: 0.0 0.6: 0.1 
20:4 4.4: 0.1 4.9 : 0.3 ' 6.5:: 0.2 6.9: 0.5 0.1 : 0.0 0.1 :: 0.0 
22:0 4.2: 0.1 4.5:: 0.3 0.9:: 0.1 1.6 : 0.1 Trace Trace 
24:0 2.1 : 0.1 2.5:: 0.2 0.5:: 0.1 0.3 :: 0.0 26.2: 2.1 28.J :: 0.9 
24 : I 27.6:: 1.7 28.J :: 2.1 

•Ratio of the number of carbon atoms to the number of double ~nch. 
tEach value is the mean (weight percent.age of t0t.al acyl groups) = SD of eight analyses .. 

finding of a substantial amount of the acyl group 20 : 4 
as a component of cholesterol esters for both amnion 

· and chorion. The implication of this finding could be 
that a nonpolar lipid source of additional arachidonic 
add serves as an obligate precursor necessary for the 
p roduction of prostaglandins F1., and E1 • This addi­
tional source of precursor was suggested earlier in a 
study with amniotic Auid by Das ct aJ.• It was reported 
·hat the arachidonic acid level in cholesterol esters in-

·cholesterol acyltransferase act1Y1ty, and this enzyme 
plays a key role in maintaining an equilibrium between 
lecithin and cholesterol esters (sec Fig. l ). Whenever 
these membranes do not have any immediate need of 
prostaglandin biosynthcsis, some or the arachidonic 
acid from lecithin may be divencd to csterify choles­
terol by lecithin cholesterol acyltransrcrase. 
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