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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 particular 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



disorder affecting the rate of hemoglobin production) and
endometrial stromal sarcoma (a cancer of the uterine lining). 1In
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 pre-natal care. His research has suggested that African-
Americans ahd 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.



While acknowledging that this country has been a world leader in
its concern for medical ethics, Dr. Foster remains vigilant in
safequarding 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.

| Nmmxummu, a dangerous complica-

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 countrv 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 intraligamentous pregnancy. Almost al-
ways, abdominal pregnancy follows early
tubal abortion or rupture of a tubal preg-
nancy, with secondary implantation on the
peritoneal surfaces. Primary abdominocyesis,
if it occurs at all, is extremely rare and
virtually impossible to prove except when
experimentally produced in the laboratory
animal.” However, Teneblatt, in a review
oi the literature, reported 25 patients in
whom no evidence of previous implantation
could be established. Rarely, abdominocyesis

From the Obstetrical Service of the John A.
Andrew Memorial Hospital, Tuskegee Institute,
Tuskegee [nstitute, Ala.

Submitted for publication Dec. 8, 1966.

has followed early rupture of a cesarean
section scar.

- DATA ON CASES
Incidence

The ratio of abdominal pregnancies to
total deliveries varies widely; however, a
frequently quoted figure is 1:15.000.=*
Eastman states that it occurs approximately
once in every 15,000 pregnancies. Beacham
et al.* reported an incidence of 1 per 3371.75
total deliveries.

In our series, there were 13,635 total
deliveries during the 15-year period Jan. I,
1951, through Dec. 31, 1965. During this
time, there were 12 abdominal pregnancies,
giving an over-all incidence of | per 1136.
However, when the data are further ana-
lyzed, the ratio shows a trend toward de-
creasing frequeacy of this condition ( Lable
1). Although our series is too small to be
statistically significant, the lowered frequency
could represent improved antenatal facilities
and care.

Age

No designation of age for abdominal preg-
nancy appears in much of the literature.
However, Henderson and Wilson noted that
the age was above the average for pregnancy
in general. The ages of the 12 patients in
this series ranged from 19 years to 38 years.
The average age was 28.4 years and the
median age was 29.5 years. The largest
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Tame |,  INCIOFNCE OF ARDOMINAL PREGNANCY
Over A |15-Year Perwo

Abdom.

pregn.
Fime Total —————  Ratio of
period deliv. No. 9, occurrence

—

19511955 4225 5 41.7 1845

1956-1960 4068 4 333 1:1017
1961-1965 5342 3 250 1:1780
1951-1965 13,635 12 1000 1:1136

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

Gravidity

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

Diagnosis

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 patient, 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.

ares %%

NUM l!.l of‘f-ll l‘l‘

I5-19 0-14 19-29

ASE RANOE

Fig. 1. Age roage of 12 patients with ebdeminal
pregnancy '

30-34 38-3»

Actually, the diagnosis of abdominocyesis
is not difficult if only it is considercd. Certain
factors arc highly suggestive. Unusual ab-
dominal pain, distinctively palpable fetal
parts, history of abnormal vaginal bleeding
early in pregnancy, abnormal lie of 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 all 12 patients (Fig. -2).
Nine patients (75% ) had abnormal vaginal
spotting or bleeding early in pregnancy.
There were no other consistent signs and
symptoms. One patient experienced false
labor, 1 passed a decidual plug, and another
had refractory diarrhea. None of our patien:s
experienced any significant intra-abdominal
blood loss prior to laparotemy.

When the clinical picture is suggestive.
X-ray study is the next logical step in diag-
nosis. In abdominocyesis, the fetus most

e h..l'l :" “%l

-

AREA

Flig. 2. Clinical symptoms of poflenty with cbdominel
pregnancy.
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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-
mingied with fetal parts, and fetal parts
overshadowing the maternal vertebrae on
lateral views. The latter does occasionally
occur with sacculation of the uterus, though
this condition is even more infrequent than
abdominocyesis. Certain refined X-ray pro-
cedures such as aortography,’ uterine phle-
bography,'* hysterogtaphy,! and isotopic
placentography® are valuable aids in estab-
lishing a diagnosis. However, these proce-
dures are highly specialized and can *-
hazardous when injudiciously employed by
unskilled personnel. i

In our patients, 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,* colpoceatesis, 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 intraperitoneal hemorrhage. This did not
occur in any of the patients in this series.
Henderson and Wilson noted 4 such patients
who were deliberately allowed to proceed
to near term. No intra-abdominal hemor-
rhage occurred between the time of diagnosis
and the termination of pregnancy. Our gen-
eral policy is to intervene as scon as the
diagnosis is established or strongly suspected.

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

Vei. 30, Ne. 2
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Factors which influence the decision are
the location and accessibility of the blood
supply and the size, shape, and vitality of
the placemta. In most circumstances, it is .
probably best to avoid any unnecessary ex-
ploration of the surrounding 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 patieats occurred in
1951, as the result of an unsuccessful attempt
to remove a term placenta. The hemorrhuge
which followed was cataclysmic. Neverthe-
less, postoperative morbidity is considerable
and maternal death may be more likely
when the placenta is left in place.> *

Hreshchyshyn e al.*® recently used Meth-
otrexate (formerly: called Amethopterin)*
to treat a placenta left in place in a patient
with abdominal pregnancy. This approach
seems rational since this anti-folic-acid com-
pound is known to be effective in destroying
trophoblastic tissue. In their patient, there
was a sharp decrease in the chorionic gonaa-
otropin titer and decrease in size of the
placental mass, as well as clinical improve-
ment of the patient.

As mentioned, there was | maternal death
in our series. There were 8 placentas 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 preseated no significant prob-
lems of management.

Fate of the Fetus

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

® Lederle 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 birth.
The records were incomplete for the re-
mainder. The amniotic sac was reported in-
tact in 4 of the § patients.

SUMMARY AND CONCLUSIONS

We have reviewed the records of 12 pa-
tients with abdominal pregnancy accumu-
lated over a 15-year period (1951-1965).
The 2 most recent ones were managed by
the authors. Every attempt has been made to
climinate advanced tubal, ovarian, and intra-
ligamentus pregnancies.

The gravity of this condition is again
emphasized. Prompt termination of preg-
nancy is the proper course, but we recognize
possible exceptions to this general principle.

Most often, the placenta should be left in
place becavse of the inability of the obstetri-
cian to ligate its blood supply. However,
when this can beyond all doubt be safely
accomplished. the placenta should be re-
moved. Convalescence is stormy and mor-
bidity - higher when the placenta is not re-
moved.

John A. Andrew Memorial Hospital
Tuskegee Institute, Ala. 36088

I. Beecnam,-W. D., and Beectiam, D. W. Ab-
dominal pregnancy: A review of present
knowledpe hased partly on reported cases and
partly on the experience of the Charity Hos-
pital of Louisiana at New Orleans during the
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Toxemia of Pregnancy: A Continuing Challenge

Henry W. Foster, M.D.
Cbhief, Obstetrics and Gynecology,
Jobn A. Andrew Memorial Hospaal,
Tuskegee Institute, Alabama

N recent years, toxemia as a cause of maternal

death has declined from second to third. How-
ever, toxemias of pregnancy still complicate seven
to eight per cent of all pregnancies in this country
and far more than this in the southem states. They
account for one-third of all the annual maternal
fatalities, but too often underemphasized is the
fact that they cause at least 30,000 yearly peri-
natal deaths. This alone makes the entity a con-
tinuing challenge. The challenge will persist until

the etiology of this discase complex has been

solved,

" At our hospital, there has been no significant
dedline in the incidence of toxemia. This is due
to three basic reasons: 1) ours is primarily a

referral hospital; 2) the majority of our patients -

are socio-economically depressed; and 3) a large
number of primigravidas are cared for (42 per
cent). During the previous year, there were 1,811
admissions on our service. Five hundred and sev-
enty of these paticnts had toxemia of pregnancy,
. constituting 31.4 per cent of the admissions.
Difficulties are often encountered in defining
and dassifying this disease. To us, toxemia is a
pregnancy syndrome characterized by edema, hyper-
tension, proteinuria and a2 complex of symptoms
which may terminate in convulsions, coma and
death. Those of us who treat these patients
know that the signs and symptoms are nonspe-
cific and the prepregnancy state usually unknown.
This renders accurate classification extremely dif-
ficult. Of the many schemes of classification pro-
posed, we now employ the one set forth by the
American Committee on Maternal Welfare.

PATHOPHYSIOLOGY
All the signs and symptoms of toxemia can be
explained by abnormal sodium reteation and gen-
eralized vasoconstriction. Abnormal sodium reten-
tion results in excessive weight gain with subse-
quent edema formation. Vasoconstriction causing

bk v ran

a decreased blood flow to any given area explains
the other abnormalities, When this vasoconstric-
tion is at the cerebral level, ischemia is produced
which if unaltered leads to convulsions. Increased
peripheral constriction accounts for the elevatsd
arterial pressure, Vasoconstriction of the afferent
arterioles of the kidneys explains the decreased
urinary output seen, Consequently vasoconstriction
is by far the most important abnormality. This
factor is responsible not only for the damage done
to the vital organs of the mother but also for the
damage done to the fetus.

The etiology of this disease is unknown. We
do not know the precise relationship between ab-
normal sodium retention and generalized vasocon-
striction. There is a growing body of evideace
which implies that alteration of the renin-angio-
tensin-aldosterone system is involved.! It is sug-
gested that under the influence of the adrenai-
cortical hormones, sodium and water retention
may actually accumulate within the blood vessel
walls reducing their caliber thereby leading to
edema and hypertension.2

There is an increasing body of evidence which
saggests a relationship between toxemia and vita-
min By deficiency.® It is well established that pyri-
doxine or vitamin By is important in brain
metabolism in the formation of gamma amino
butyric acid, a neuronal inhibitor. Such a deficiency
may lower the threshold for coavulsions.

There are numerous organ morphologic changes
that accompany toxemia and eclampsia. The pla-
centa has a tendency towards premature aging with
syncytial degeneration and fibrin replacement, re-
duction of the intervillous space, ischemia, ne-
crosis and infarction. The brain shows edema,
and there may be hemorrhage throughout the brain
substance, varying from petechize to extensive
subarachnoid hemorrhage. The heart and lungs
may show small petechial hemorrhages. Sometimes
there is evidence of myocarditis and usually pul-
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monary edema. The hepatic lesion which was
once thought to be pathognomonic shows hemor-
thagic necrosis located in the periphery of the
hepatic lobule. Probably, the most characteristic

are the renal lesions. Electron microscopy reveals

that there is 2 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 eclamptic
patient in addition to the features mentioned is
the deposition of fibrin in the renal glomeruli
with resultant cortical necrosis. Exhibited are cer-
. tain features which implicate disseminated intra-
vascular coagulation or 2 Shwartzman-like reac-
tion.* Other situations that have been suspected
as possible causes of toxemia include eaviron-
wcui, nutritional, and immunological factors.

m.\GE}tEHT OF PRE-ECLAMPSIA AND
ECLAMPSIA

. In the strictest sense, the management of pre-
eclampsia begins the moment the physician accepts
 the responsibility of treating any expectant mother.
Prevention is the bedrock of exemplary manage-
ment. The family history, past history and dietary
habits should be well explored. Detailed inquiry
about dietary nabits creates in the patient an
awareness of the importance of reduced caloric
intake, Currently in obstetrical practice, the ill
effects of excessive weight gain may have been
overly dramatized but =ith zood effect. Unlimited
food intake enhances any tendency towards pre-
ia. Sodium intake is proportionally greater
with increased food intake; consequently, reduced
aloric intake tends to secondarily decrease salt
on sodium intake. This combination of factors
certainly provides in part the basis through which
antenatal Qire exerts its prophylactic influence in
pre-eclampsia. .

According to the classification set forth by the
American Committee on Maternal Welfare, pre-
eclampsia is subclassified as mild and severe and,
of course, the treatment for the two is different.
Pre-eclampsia is said to exist when any one or
more of the following are present: 1) systolic
blood pressure of 140 mm, or 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
15 mm. or more above the usual level; 3) pro-
teinuria of a significant degree (greater than 1
plus); and 4) pessistent edema of the hands and
face.

The blood pressure readings must be obtained
on at least two occasions, six hours apart with the
patient at rest. Also, proteinuria must be observed
in clean urine specimens on two or more successive

We do not feel that every patient with pre-
eclampsia must be hospitalized. This must, how-
ever, be individualized, What influences this de-
dsion most will be the number and severity of

the criterion present. The age, pasity and the

patient’s mental grasp of the situation. Prior to the
development of thiazide diuretics, this position
was much more difficult to defend. Now, however,
we sometimes justifiably embark on 2 course of
conservatism and manage these early symptoms on
an outpatient basis, There are some who even go
a step farther and employ the thiazides prophy-
lactically in what they consider the pre-eclampsia-
prone patient.® ' _

Before the thiazides were available, the aim of
therapy was directed towards control of the ar-
terial blood pressure, proteinuria and seizures.
Presently, the- primary aim of our therapy is
prompt control of sodium retention befors vaso-
constriction has had time to develop. The effec-
tiveness of the thiazides in accomplishing this has
frequently eliminated the need for other treatment.
Most fortunate, too, is the fact that drug resistance
is seldom a problem. Any of the thiazide deriva-
tives can be employed. On an out-patient basis, we
favor chlorthalidone (Hygroton)* because of its
long action. It can be effectively administered once
daily in 50 mg. dose. Most other thiazide diuretics
must be prescribed twice daily, somewhat decreas-
ing patient acceptance. We recognize no other su-
periority of chlorthalidone and all of these drugs
cn cause 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-eclampsia re-
quires hospitalization, her therapy often differs

* Geigy Pbarmaceuticals, Ardaley, 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 daily. She also follows complete bed-
rest except for bathroom privileges. Hydralazine
(Apresoline)t is worthwhile and is sometimes
used. We do not use Reserpine for any of our
antepartum patients because of its relationship to
catacolamine depletion and irreversible hypoten-
sion occasionally encountered with the anesthesia
of surgery,

Mandatory hospitalization is required in severe
pre-eclampsia. Severe pre-eclampsia is said to exist
when any one of the following is present: 1)
blood pressure: systolic greater than 160 mm.
Hg., diastolic greater than 110 mm. Hg. (on two
occasions, at least six hours apart with the patient
at rest); 2) proteinuria—five gms. or more per
24 hours (3 pluc to 4 plus); 3) oliguria—less
than 400 ml. per 24 hours; 4) cerebral or visual
disturbances, and 5) pulmonary edema or cyanosis.

Once a patient is hospitalized and therapy be-
gins, convuisions should rarely occur. Our objec-
tive in managing patients with severe pre-eclampsia
is to first control the symptoms and then terminate
the pregnancy. We are convinced that these fetuses
do not significantly increase in weight and their
intrauterine environment is a greater hazard than
an 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 solution. This 10 gm. dose
is repeated every four-eight hours as blood pressure
response and patella reflexes indicate. This dosage
may be reduced to 10 mlL of a 20 per cent solu-
tion. As a rule, we limit our total amount of
magnesium sulfate to 120 gms. by the time of
delivery is effected, Magnesium sulfate is the back-
bone of our therapy. The magnesium ion is well
suited for the job. It acts as a mild sedative, a
diuretic and is known to inhibit impulse trans-
mission at the myoneural junction, thereby raising
the threshold for convulsions,

The patient is placed at strict bedrest. She is
given a high protein 500 mg. sodium diet. Intake
and output are strictly recorded. She is weighed
daily and a seizure tray is placed at her bedside.

1 Gba Pharmaceutical Company, Summit, N.J.

We employ thiazide diuretics such as hydro-
chlorothiazide, 50 mg. twice daily. Also hydrala.
zine, 50 mg. two to four times a day is given,

She should have daily urinz iiizliaie.. 7.
protein and specific gravity and daily hematocrits
are performed. We give 2,000 ml. dextrose 10
per cent in water with multivitamins added. Most
patients improve during the next 24-28 hours,
This is manifested by Jinresic weight reduction,
improvement in hematocrit and modest reduction
in blood pressure. Fortunately, most of these pa.
tients are in the 34th week of gestation or more.
Consequently, the decision to empty the usually
irritable uterus is not difficult. Intravenous oxyto-
cin, if not contraindicated, is imployed to induce
labor. This is coupled with amniotomy. Cesarean
section is done only for obstetrical indications.
When the patient has not reached the 34th week
of gstm'oi. the problem is compounded. How-
»ver. even here we still prefer to empty the uterus
and usually do, Occasionally, there are exceptions
and we allow the pregnancy some additional pro-
gression.

Eclampsia is a disease of neglect. There are
virtually no exceptions to this statement. Also, it
is mostly a disease of the young primigravida. To
both the laity and the physician there are few
clinical pictures more terrifying than an edamptic
seizure. Padded tongue blades are used to prevent
self-injury to the oral passageways. Active con-
vulsions are controlled by the slow intravenous
injection of amobarbital (Amytal)* not exceeding
500 mg. Morphine sulfate 15 mg. is administered
intramuscularly. Every effort should be made not
to repeat these two drugs. Excessive sedation in-
creases perinatal loss.® Following a convulsion an
airway should be maintained, suctioned as indi-
cated and oxygen administered.

Again, magnesium sulfate is by far the most
important drug. A 10 gm. dose is given intra-
muscularly as with severe pre-eclampsia, but as
often as every three hours depending upon patellar
reflexes, respiratory rate, urinary output and blood
nressure response. Calcium gluconate must always
be at the patient’s bedside in case of magnesium
sulfate overdosage.

An indwelling catheter 1s placed in the urinary
bladder and urinary output frequently monitored.

* Eli Lilly and Company, Indianapolis, Ind
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Tasre 1.—INCIDENCE OF ECLAMPSIA OVER A

3-YEAR P'.ERIOD
Time Toral Casesof  Ratio of % of
Period  Deliveries Eclampsia Occurrence Deliveries
1965 1169 18 1:64 1.53
1966 1345 10 1:134 0.74
1967 1512 12 1:126 0.79
g‘g} 4026 . 1:100 1.0

Fluid balance is maintained by closely measuring
the 24-hour output and adding the insensible loss
and then replacing this amount with dextrose 10
per cent in water.

We have not used diruetics in the eclamptic
patient. Some even feel that these drugs are con-
traindicated having occasionally precipitated the
so-called low salt syndrome and in others acute
pulmonary edema from fluid immobilization.?

Specific antihypertensive therapy consists only of
bydralazine, either intramuscularly or in intra-
venous drip and the blood pressure is titrated.
This form of treatment is especially indicated if
cerebrovascular accident is thought to be likely.
Digitalis preparations are employed when indi-
cated.

Sedation consists of up to 180 mg., with pheno-
barbital intramuscularly every four hours. Tran-
quilizing drugs are not used. Induction of labor
is started 18-36 hours after the last seizure.
Cesarean section is done oanly for obstetric indica-
tions. Irrespective of the unripeness of the cervix,
an amniotomy is done and intravenous oxytoxin
administered with the usual safeguards. In these
patients, it is an exception indeed when vaginal
delivery cannot be safely accomplished.

A three-year experience involving 40 eclamptic
patieats at our hospital bears out many of the
factors pointed out in this presentation. Table 1
shows the incidence of eclampsia and the time
period involved. It is generally accepted that the
incidence of eclampsia in this country is about one
in every 1,000 to 1,500 deliveries.® Our figures
show 2n overall incidence of one in every 100
deliveries. The reasons for this are pointed out
earlier.

Other features to which we have alluded show
that 70 per cent of our patients were primigravidas
and 90 per cent were gravida III or less. In addi-

Taste 2—DEATHS IN TOXEMIA OF PREGNANCY

90936 19 (s ) epans @
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in Utero

tion to low gravidity, these patients are usually
young. Seventy per cent of these patients were 20

oldor!essmd%permtwm25yezsor
Jounger.

As expected, most seizures occurred in the ante-
partum period. The number of convulsions was
usually determined by the time the patient reached
the hospital. ‘Only two patients had a subsequent

In all but one instance, the route of delivery
was vaginal. In the exception, the indication for
abdominal delivery was not eclampsiz butccpha.lo—
pelvic disproportion.

It is interesting tonouzhatcmmhypmm
sion, systolic or diastolic, is not 2 necessary requi-
site for the younger patient to convulse; in fact,
it appears the exception. In many of the older
patients, pre-eclampsia was superimposed on a pre-
existing hypertension.

The perinatal mortality was 32.5 per cent with
the greatest portion occurring as stillbirths® and
three neonatal losses. One fetus was lost to follow
up and, therefore, considered statistically as non-
surviving. :

There were four maternal deaths constituting
10 per cent of the cases (Table 2). As can be seen
from the elapsed time in the hospital until death,
at least two and possibly three of these patients
were moribund when admitted. In one patient, 18
convulsions were documented and none had fewer
than eight,

SUMMARY
Though declining, toxemia of pregnancy con-
tinues to contribute greatly to maternal and fetal
wastage. especially in certain groups and geo-
graphic areas. Moreover, this disease will continue
to be a challengs until its etiology is found and its
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effects eradicated.

An clementary review -of the pathophysiology
involved has been presented. Some of the clinical
features and 2 method of management are pre-
_sented. However, it is recognized that there are
many other satisfactory methods of management,
especially since all treatment is emperic.

Forty edamptic patients treated over a three-
year period at the John A. Andrew Memorial
Hospital, Tuskegee Institute, Alabama are re-
viewed. The high morbidity and mortality, both
maternal and fetal, are examined and re-empha-
sized.
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Twin Pregnancy: A Three-Year Report

et Henzy W, Foster, MD,
= <~ Cbief, Obstetrics and Gynecology,
Jobn A. Andrew Memorid Hospitdl,
Tushegee, Alabama

WIN pregnancy, because of the associated in-

creased maternal and fetal morbidity, is a
distinctly abnormal condition. The anatomic and
physiologic capacities of the human female re-
productive system are unduly stressed when alled
upon to bear more than one offspring at a time,
The problems of twinning encountered at the John
A. Andrew Memorial Hospital over 2 36 month
period are presented. All phases of the repro-
ductive process, antcpartum, intrapartum and post-
partum are adversely affected by plural gestation
as well as the outcome of the fetus. Some of the
biologic factors involved in twinning and some of
the complications encountered in their manage-
ment are reviewed in this paper.

In 1893, Hellin postulated that twins occurred
once in every 89 births, triplets in 89 births
squared and ‘quadruplets in 89 births cubed.
Since that tims, this so-<called "Hellin's Law™ has
been repeatedly tested and has more or less stood
the test of time, although it is more of 2 biological
approximation rather thun z mathematical Jaw.2

An ethaic variation in frequency of plural births
is 2 well recognized fact. It occurs most frequently
among the black race, least often in Orientals with
Caucasians occupying an intermediate position.
Heredity, age and parity in addition to race all
have a positive affect on the incidence of twinning.
. At our bospital during the three-ycar period,
January 1, 1966, through December 31, 1968,
there were 4,198 births. Duting this same period,
there were 52 twin deliveries, an occurrence of
one sct of twins for cvery 80 single births. There
were no triplets or higher multiple births.

Twin pregnancy may occur in one of two ways.
It may result from the fertilization of two scp-
arate ova or from a single ovum, producing fra-
termal or identical twins, respectively, With fra.
ternal or double ovum twins, the ova may be de
rived (rom two scparate ovarics, the sanic ovary
or even a single grasfian follicle. Approximately

two-thirds of twins are fraternal or the double.
ovum type. Single ovum or identical twins which
comprise the other onc-third are not influenced
by heredity, race, age or parity. These four factors
influence only double ovum twinning.

To establish zygosity in twins at birth is not
always 2 simple matter and often cannot be done.
It could not be established in 20 per cent of cases
at Chicago Lying-In Hospital, a center specializing
in this type abnormality.* Howecver, there arte
some characteristics to be pointed out that are
helpful. Fiest, if the twins are of the opposite sex,
they are not identical. If of the same sex, they
may be either. When there is 2 single, non-fused
placenta with a single chorion, the twins are
identical. If there are two separate placentas, the
twins may be either fraternal oc idential. If con-
joined, the twins are identical.

_ In identical twinning, whether there be one or
two placentas is determined by the time or stage
at which the germ disc splits into two. If the
splitting occurs early, before there is an cmbryo or
s placents, the scpamation is complcte and each
half of the germ disc may then go its scparate way
and develop quite independently. The result is
the formation of identical but dichorionic twins
with sepasate placentas though the twins origi-
nated initially from a single ovum. If zygosity
cannot be definitely established at bisth, there are
other modalities that can be employed later. Some
of these techniques are comparing all blood factors,
major and minor, which must correspond com-
pletely if the twins are derived {rom one ovum.
Another method is comparison of hand 2nd foot
prints. Also, reciprocal skin grafting is a tech-

‘nique employed. The graft behaves like an auto-

graft when the twins are identical.

As mentioned above, certain conditions pre-
dispose to multiple gestation; ie., strong family
history, increasing age and increasing parity. Con-
sequently, one can be alerted to the greater prob-

Reprivted from JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION
Manh, 1970, Yol. 62, Nu. 2, pp. 139111
Copyright, 1970 by The National Malical Associatien
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females, In 31 cases, both fetuses were of the
same sex and 21 of opposite sex.

NUMBER OF CASES

YLRTEX "ﬂ'ﬂ:x BMLECH DRELCH ;ﬁ!

"l;;:: snEEcl ;;'l'.:; l.:ﬂ:l‘l RARSVIRSE

Fig. 1—Fetal Presentations

The most well established abnormality associated
with twinning is the enormous fetal wastage. The
perinatal loss is most severely affected by prema-
turity (Fig. 2). Of the 104 infants in this study,
64 or 61 per cent weighed less than 2,500 gms. In
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Fig. 2—DBinh Weight (in grams)

~~'+ 15 of our 52 cases (28.8 per cent) did both .

fetuses weigh more than 2,500 gms. as contrasted
to 27 cases (51.9 per cent) where both infants
were premalure, In 10 cases, onc-half of the in-

fants were over 2,500 gms. and the other one-half
The perinatal loss was 17.3 per cent. Nincteen
of the 104 infants succumbed. There were ninc
fetal deaths and 10 neonatal deaths. Usually with
twinning about two-thirds of the perinatal loss is
due to neonatal deaths and only one-third due to
stillbirths. Nontheless, it is acknowledged that pre-
mature twin infants are more durable than their
single born premature counterparts. This was true
in this senies. :
In most studies, the fate of the second twin is
more precatious than that of the first. Eleven of
our 19 non-surving fetuses were second born.
There were no maternal deaths.

SUMMARY AND CONCLUSION

An clementary review of the biological princi-
ples of twinning has been presented. The resultant
abnormalities associated with the antepartum, in-
trapartum and postpartum phases of the reproduc-
tive process are highligited. A three-year survey
of twin pregnancics at the Joha A. Andrew Me-
morial Hospital is reviewed. It is concluded that
twin pregnancy is a distinctly abnormal condition
contributing directly to increased maternal mo:-
bidity and perinatal mortality.
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Meigs’ Syndrome Complicated by Pregnancy
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IN 1937, Meigs and Cass reported seven cases
of fibroma of the ovary accompanied by ascites
and hydrothorax, Though rare, the importance of
this condition should be fully appreciated. Solid
tumors are far less common than benign cystic
tumors and for that reason, should be generally
considered as potentially malignant. Meigs’ Syn-
drome, therefore, points out the fact that a solid
ovarian neoplasm cn be responsible for ascites
and hydrothorax and yet be completely benign.

Since 1937, there have been many subsequent
teports of this condition. However, its association
with pregnancy 1s, indeed, 2n infrequent occur-
rence. During the 33-month period from Jenuary
1966, through November 1968, computer analysis
of the world literature revealed but 2 single nstu-
rally occurring case of Meigs' syndrome and preg-
nancy coexisting. The author here adds another
case to the literature,

CASE RFPORT

O.B, s 35-year-old unmarried black woman, gravids 9,
para 3, abortus 3, was admitted on Feb. 13, 1968, having
been referred from her county heslth department with &
diagnosis of “polyhydramnios.” Sh&¥fi8 well until three
weeks prior to admission, at which time ber abdomen
began to enlarge rapidly. Her last normal menstrual
period had begun sometime in Nov. of 1967 A week
after the onset of her abdominal enlargement she devel-
oped increasing chest pain, shoctness of bresth and nauses
mnd vomiting whwh followed most meals She denied
wther gastrointestel  rensl, cardiovascular, respirstory
or pelvic complaints.

Her past madiaal history snd systems review were es-
seotially noncomtnibutory and her previous pregnancies
were uncomplicated 1side from three spontaneous abor-
tions occurring in the firmt trimester. However, her social
hisigry revealed that she was the head of 2 two-room
household compe-sed £ one adult, that being herself, and
four children ranging m sge froo three to 16 yvears. She
was unemployed and recened no welfare sasistance.

On admission e biesxd pressure wes 110780, tem-
perature 98.4. fu'se b menutest weight 208 pounds,
and height 64 ooy Poumns bndings were mueed to
the lungs, abdomen und peivis The lewer ome-feucth of
the left lung ficld presented pircusmon dulinrs both
anteriely and posterswiy These weere no mies ¢« riwechi

and the right side was completely clear to percussion and
suscultation. The abdomen was markedly distended to
the xipboid process spproximately the girth of s term
pregnancy, but different in cootour. No fetal beart tooes
were sudible and there was 1 positive fluid wave. On the
left side, mostly in the lower quadrant, there was a firm
ballottable mass whose size could not then be ascertained.
Pelvic examinstion revesled a normal introitus. The vag-
inal mucosa was blue and the cervix was soft, blue and
ealarged with the external o8 closed. The corpus and
sdnexs could not be accurstely assessed, nor could the
origin of the ballottable mass be established.

Hospital Coxrse: Hematwlogic studies revealed the
following: Hemoglobin 10.4 gms.% bematocrit 36 vol. %,
white cell count 8,430, bluud type O-Rh positive, and
sickle cell preparation negative. Other test results were:
pregnnacy test positive; crestinine 93; potassium 3.1
mEq/L.; chlotide 96 mEq./L; carbon dioxide 21 mEq/
L; total serum protein 5.9 gms.% . slbumin 1.9 gme.%,
globulin 40 gms.%, amylase 26 units, urinalysis—pH
3.0, specific gravity 1.023, albumin trace, glocose pege-
tive, acctone negative, and numerous white blood cells.
Papenicolsou stain of the ascitic Suid showed Class I
(absence of neoplastic or atypical ceils), many mesothe
lial cells, histocytes and lymphocytes. Anterior-posteriot
and latersl x-ray views of the pelvis revesled no fesl
skeleton and only “s general haziness over the abdomen
due, very likely, to 8 mass or ascites or both. Chest x-ray
on Feb. 23, 1968, showed the left costophrenic angle ®©
be flled with a density and some fluid extending up the
Iaters] chest wall from the surface of the density (Fig. 1).
The clectirocardiogram was reported as normal.
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On Feb. 26, 1968, abdominal parscentesis was por-
formed and 2,500 mis. of 4 straw ¢olored Auid were
remaoved. Repeat pelvic examination at this hime revealed
more «Jearly 3 pelvic mass thought to be ar least 12 cm.
in diameter. Mabaal and urological consulianons were
obtiined and on Murch 8. 1968, an exploratory laparo-
tomy was performed Upon entening the penitoneal caviey,
a serosanwuincus fluild was encountered which mieasured
1.500 ml Ansing from the left infundibulopelvic liga-
ment «oempletely replacng the ovare was 2 solid moid
mass measunng 240 x 200 x 12.0 am and weiching
2200 wms s surface presented rough excrescences and
extensng leose omental adhesions, The uterus appearad
gravie though oo corpse luteum could be idennhed. A
teral abdominal hysterectomy. right salpingo—opherec-
ton . left salpingectemy, left ovanan oystectomy and
partal vmentectomy were performed (Fig. 2).

e

Fig 2 Specimens remined a1~ oenv The ovarian mass
1 noted on the left and the u- .+ auh the fetus are on

he mght

Her pustoperative course was one of progressive im-
prinement and she way discharged wompletely asympro-
matic vn her 9th postperatine day. Estrogen replacement
was mstituted prior 1o Jdischarge. She has since been
wen on several acaasions and erght months later remuined
45 MPOMALIC,

Fig. 3. Photomicrograph of the ovanan hbroma. Note the
uniformuty of the wells. H. & E. X3%0.

Pathological diagnises were: Fibroma of mary (Fig
3). intrauienne  gestation  approximately 18 weeks.
chreow cervians, norma! can and oviducts and hemor-
rhas omentum.

COMMENTS

The size of the ovarian fibroma would indicate
that it antedated the pregnancy even though the
ascites and hydrothorax 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 ovarian fibro-
mas over 6.0 an. in diameter will be accompanied
by excessive peritoneal fluid. The added element
of fluid in the pleural cavity appears with only 3
per cent of cases and the association with preg-
nancy is indeed 2 most infrequent occurrence.

Unfortunately, at our hospital, immediate frozen
sections are not available. At laparotomy, the solid
tumor, the extensive excrescences and omental ad-
hesions pointed to a strong possibility of malig-
nancy; consequently, total extirpation of the pelvic
organs was carried out. The dismal social history
made this decision just a bit less difficult.

In addition to the solid ovarian tumor, ascites
and hydrothorax, this case fulfills a fourth cri-
terion setforth by Meigs in 1954, that of being
cured after removal of the tumor.
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{‘ Duting the past twenty-four years, the obstetrical service of the
- John A. Andrew Hospltal hlid been actively engaged In the coriduct of
.4';-..1 Malérnal and Child Health Care Program. The original program
%_"__ﬁ_hlch ‘commienced 1i “1947, _|nvol\fiad eght countles which are Jn close
% v geographic proximity. It was fnanced with an unmadiched” Federdl

& The ptogram's objective then was basically to lréat complicated ob-'’

; _The Macon County Medical Care of MCMC Program, as It became -
;. - known goon, began lo serve ns a vehicle for tralning Tuskegee Instilute
.hursing studen both bn an outpatient und Inpatient bisls, This wis .

; followed: closcly by the cstablishment of a certificd school of nurse

v midwifery, and In ' 949, an obstetrical residency alfiliation was cstab-
" lished with Ncharr Moedical College ‘The John A. Andrew Clinical

** Soclety utillzed mud of this MCMC Program Inlls continuing ul_uullpn,_'.

' ,+ for health practitioners,

Althoug! this program qulckly broadened Inlts scopeand objeclives, *

the funding was In no way proportidnately Increased. We now admit
 more than 2600 petierts annually and we are anticlpating nearly.-

o

Nonetheless, we moved forward, and Tuskegee Institute with Iis keen
sense of community respomsibility bore most of this Increased financial
demand. llowever, It became more and more apparent that Increased
: * funding would be essentlal If we were to conlinueto funclion In an
eflective capadty. In 1970, a Maternal and Infant Care Grant Iroject
#556, was funded by the Department of Health, |'ducation, and Wellare

with Tuskegee Institute putting up the required matching funds when
no public funds could be found.

Today, bur objectives are much broader In scope—our health care
dellvery Is comprehensive In approach and our areas of !eaclfng have
Increased. Qur objectives now place primary emphasis on the prevention
of maternal and Infant complications through the early Identification of
patients with a high potential for complications. 11 addition to henlthler
mothers, there is a reduction in the Inddence of mental apd physical

s,

7] ¢

.dCrantTunder TIIEIV, Part 1, Sec.' 502 (b)of the Soclal Secutity Act.

"~ 2000 annual dellveries; our outpatient clinic has more than doubled.

Thletricdl paténts aiid sick Infants Up to biie yedr of age. It Was hot highly . -
Itinovative nor redlly bibad I scope It funclioned, hiowever, In the ./
padty of only héalth tare dellvery-for only a shorl period of time. .
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relardation in the infants. This Is quite a different concept than that ¢’
_ twenty-four years ngo when we were funded I treal obstetrically com-
. plicated mothers and sick Infants up to the age of one) ar.

Our method of health care dellvery today Is multdisdplinary In-

. wolving, In addition to physicians, public health nurses, sodal workers,

. nutritionists, and a varicty of supporting administrative.and clerical

.. personncl Only this comprehensive approach can effectively achleve

. our objectives. Our Matemnity ard Iniant Care Project Is also unique

. In that unlike most existing M & I P'rograms, ours provides lis own

8. inpatient services thetcby malntaining a total continulty of the patientts

* Dur Maternity and Infant Care Projed presents an excellent vehicle

“¢ for teaching both Inpaticnts and out patients. Presently we conlinueto

" traln Tuskegee Inslitute nursing students, In addition to Ilralning re-
: sidents In nbstetrics and gynecclogy, we haveconducted & medica) student.
-ig, afMliation with Mcharry Medical College since 1967, and we are hopeful

"Sof establishing the same with Howurd and Emory Unlversities. |
“ Nulritionists alds dre now training In our outpatient clinics as a part
gol RMP. A half dozen major publications have come from the obstetrics
“ and gynecology service In the past five years thereby Indirectly con-

il _ " tribulirig to the continuing education of pri-ctidng physiclans.

In sple of thewe accomplishments, however, our future nceds are

" Increasing and require Increasing funds. 1 here are two types of batrlers

that prevent health services from reaching the patlent. First, atthuamal

: barriers which precluac tne patient's being motlvaled to seek the needed

service. This barrier In our part of the country, cspecially, Is created

primarily by cultural ond economlic Isolatlon, The crosionof this barrier

“ can be speedcd,with an Increase in the total number of personn !In all

i* disciplines bul espedally In the area of soclal workers. More direct

+ barrlers, however, are whal socologists. refer 1o as orgnnlmliona!

Barriers—those obsiacles thal preven! the motivated patient trom re

celving the desired service. “Ihese barrlers, which consltule u large

- unmel need are many, less Julangible; and, conscquently, more readily

identifiable. Care for our Infants now still lerminates at the age of one

yeur.  and Y or Child and Youth I'rogruins are sorely necded, but they

require additional spudalized personnel. Our present program needs

a more realistic salary In order lo attract a dentist. Ulira-modern dental
equipment Is needed,

Funds for our present consullant services are wocfully Inadequate
and nu provisions are mnde for outpalient consultations,

-

The quallty of patient care could be Increased and the cost of this
care decreased If cstublishment and effectiive usage were made of Inter-
mediale and extended core facilities,

With few ¢xceptions, the physical condition of most of our outpatient

clinics 1s deplorable. .



— e .

Funds for patlent transportation niust be glven very high priority,

;l‘l'll:mlgnltude of thi. problem Is amplified when the population density
: ] w.

Family | lanning Services need expanding. More needs to be done In
the area of Infertility nnd Interconceptional nutrition.

. Therels a need f¢  thereestablishment ofa nurse midwif rogram
now that this concep! i3 no longer In disfavor. i

Finally, there Is 1 growing need for the expansion of staff education.
These are but some of our necds. We have looked brlefly at the past and
present starus of malternal and Infant care rendered by the John A.
Andrew Team. \Ve are cognizant that the future presents many ob-
stacles; however, with our past perfor nance, our exlsling resources In

this community and with ample funding we are confident that we can
adequately meet this challenge

'l'hlnk_‘(nu.
Presented at the Velerans /A Iminlstration
Hospiltal, "l'uskegee Institu :
July, 1971
' *

While It Is quite lkely that tuberculous jesions will regress In the h

young, deterforation tends to occur In older people, particularly In men.
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PRESENT STATUS
OF TREATMENT

OF DIABETIC RETI ~OPATHY
§. H. SETTLER, M.D.
* Chief of Ophthalmology
VA Hospiial and
John A Andrew Hospltal
Tuskegee, Alabama

During the past five years, persons with dlabellc ret.nopathy have

been trealed with an Increasing number of high energy light beams. -

- Jepson at the Unlversity of Colirado and Meyer-Schwickeraft at the

. Uriversity of Essen, Essen,.Germany have both used the xenon-are,
. high Intensity, white light Instrument forthecoagulationof haemorrhagle © -
- dlabetic relinopathy. Jepson ‘Initially used treatments scaltercd over .

several visits and then changed to massive numbers of burns at one visit.
My er-Schwickerafl, In nrecent paper given atthe Chicago Ophthalmologi-

cal Sodety, continued 1o advocale judiclous use of coagulalion Umited .
" to arcas ofhaemorrhage

The postuli ed thero etical basls underlying large numbers of burns

: made on'diabet : relin:: isthat the 02demands of the petina are decreased
- by theresuling areas uf ntrophy.". . . ! L .

(% |
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The argon laser acts In a’ manner similar o the xanon Ught
coagulator. Tl ¢ laser hns .un additionsl advantage In that its wi ve-
length Is more specific for retiv: | vasculatureand areas of retinal haemor-
rhage. Hecause of the extren ¢ coherency of laser light, It Is possible to

focus a large amount «.[ energ ¢ Into a very small arca. The laser Is being

used lo coagulate mic oancur ‘sms close to the macula; a feat which was
not possible with the ight co gulator because of the diffuse nature of its
burn.
The cholce of patlents for light coagulation or laser coagulation Is
best Umited those persons who have early dlabetic retinopathy with a
. preponderance of micro anc irysms und haemorrhages. Usually these
persons have a visual aculty setween20/30 and 20/70. An effort Is made
to coogulate only those areus which are not included In the nerve bundle
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. A XURAL BOSPITAL AND PAMILY FLARNING

Even under tha smost Idesl circumstances the problems of effectively
irplemanting family plunning sre, indeed, difficult and oftwn impossibls,
However, tha Frustration and futility so frequantly encountersd in
fexily pleming are only compounded when the setting is mumwl.

Mscon County, Alabsva, locsted in the southesstern part of the Btate

. typifiss mppslity and meny of its problems, The County has a lamd area
- of 616 square miles, There gre 24,841 inhabitwnts of which just over
11,000 yeside in Tuskegos, the County Ssat and the location of Tuskeges
Institute, snd Tuskegee's Vetersna MMhn Hoepital., There 10 8
smsller cowxmity of mbout 1,000 people with the remsinder being scattwred
on mostly @rall farwe throughout: the County,
Fardly Planning services are also provided to Ballock County amd
| partfslly to Ruseell County, Bullock Courty hes a Land eres of 615
. mmmécmdmucm.nhumnofﬂ!mmn.m
population of Bullook County is 11,830, snd the populmtiom of Ruesall
. County is %5,394%, These thres Counties vary ?u parallel esch other
dn thedr rurel mekeup snd It 49 in this sstting, primarily, that our
forily planning services are condocted,
" Tn eédition to speaking ot the problems of family plaaning in e
rursl setting, I have slso bewn asked to ;lv;l # hlack physician's views
on fexdly planning. I shall spesk to the latter aspect fivet.
In recent years, there hss been an outvry by verious groups that
the intent of famdly plenning is black genccide and that the ultimate

effect will be black gencoids., I wmust wdmit that these apprehensions
are quite undarstandable and often not without foumdation. In June

of 1970, the First Natioosl Cougrese on Optimal Fopulation and

o “



Environment convened in Chicago, ILlinois, Invited perticipants
included sbout 45 blacks representing such moderats blsok inatitutions
us the Urban League, Tuskegee{Institute, and Howard University, Shortly :
sfter the Congress convened this group of 1niiv‘m1l foryed @ black
ceuous on sn ¥d hoc bwsis, After considering the major problems being
discuésed und the solutions proposed, the osucus cbserved that the
Congress. in {+s pleening had been derelict in obtaining significent
black input tv reflsct black Interest, snd that the purpose of ths
conference wa8 to usa thosa delegates invited to legitimize a pre-

~ capesived plan of vicious extermination, If to meny of you thege views
seem irratiocosl, it is to some degres undevstandable. The majority of
this Countyy's health providers have never evan io the veguest way
plamed a program of genooids for black people. What hme ccowrmed,
howsver, {5 that many well intentioned family plamning progrems have
been set up for lavgs segments of our black populstion without adequate.
congideration of meny other fectors. Without consideration of such
factors which I shall mention ghortly, the end results of far-reaching
family plemming progrems can have very disssterous comsequances for
black people. Konetheless, I wupport family pPlamuing but this support
is of necessity, conditional, I consider it exiosstic that the toumd.nl
cenditions £irst be met: 1) that all progrars de conpletely voluntery
and thst po coercive family planning programs be allowed tu become @
part of s Natiomsl ov locpl legislative poldoy; 2) that couprehensive
heulth care be a viahle component of any family plenning progres, and
3) thst a1l fawlly plamning programs for blacks include blacks st all
mesuingful policy making wnd adwinistyative levals, It is ebsolutely

| -a35




ugsentisl that thess three prior conditions be met mnd to do otherwise
is, i sy judgement, unthinksble. A1l too often, the fasily plamming
mh'm;wmmmwzmw. MN.wﬁ.l.lﬂ
csjoled by not cnly physicisns but alwost any mesber of the fexily
plaming tesa. Putients are belittled and beratted, often cpenly, if
Mnm-mﬂ!mﬂmnlwm. Pumtridlteniul
though is when cosrcive stwrilizstion laws ave enscoted, Soclal welfere
legislagion in this form removes fha yight of ¢ womm on welfsre to
have children, '

OtﬁrmudmlﬁummhﬁmnluahupmitSr.n
 femily planning, I am cognizant of the positive aspects of femily -
51m$n¢iht,jﬁtho-!uﬁuupnﬁﬂwuplmpmﬂnMof
deficient comprehensive health cdre I cammot answer. In foot, I pose
the following questions: Ilitiiuulwuwnhtw
gsro populaticn growth in e gromp where Infant deaths are twice the
National aversge? 2) Might mot @ higher birth rete in such & group,
at some point, bs a protective sechaniszw whare the 1ife expectincy is
significently less than the Nationsl average, Zoo often family planning
$s given 8 disproportionately highar priovity then sre othwr sasemtisl
sress of health care, In =y own State, For exumpla, I an suspect
when I see extensive fewily plaming services being provided in a locale
vhare $f the sere petients bscose pregumt they cannot even receive
cbetatricsl care there but must travel mors than one hundved mtles across
the Stete passing mmercus sdequate hospitals. '

Most family plsnning progrems ave predicatsd on the erronecus



’ assmiption of m oomeon netionsl life styls. Because of the difference .
"in life styles, it is sssential to fnolude blucks st mesningful
poliny meking snd administrative levels when providing famdly planning
services for black pecple., To thosa that are dsprived sooislly and
economically the procreative processes often hwm the naly !u.uuunz
life experience avallable. To mn or Pemove this sverwe of exe
mnim is often tantsmount to taking swsy the only need forum
.1teel?, '!hlnfm. it 1o fundewentul for the providurs of family
planning services to have this insight, Svlrymmhuﬁmcd
' to fsel creative. It s @ &rive not eaerily relingnished. The ehlnm
is to contime to make svailabla other avenves of expression for this .
m-utiu naed, . %
The problems of ferdly planning wre megnified when the oﬂ:ﬁ.q is,
- rural, Sociologists, when desoribing barriers to health care Bl.unry,
. often use the terms “att{tudingl" snd "orgmizationsl.” Gemerslly
attitudinal barrisre prevent the individml from becoming wotivated to

seek the wvmilable service, ‘hereas orgemizationul barrievs keep tha
notivated individual frem utildieing the services that sre desired,
 Burellty fe charecterised by s relativaly mmsophistiostsd folk
culture and st times is actually primitive. There iz o distinative
form of social organization which is seen in the listifutiocos of family,
religion, government, and education wnd reflects the deprivetion caused
by cultuysl, geographin end economic isolation. Becwuse of this hnllt!m‘
and resulting Wmnim the rurel psychology is strongly urhnud
to fataliem vhich in great pn-t upum their etrong resistumcs <o lq
alteration i{n veppoduction and ﬂn mmt!.n procees, This fuctor | '
arestes 8 tremandous bervier to femily plmins motivation {n this
segment of ow population, Any Righly sucoessful family plemning progrun

. will ressin pnateaimahle se long :;37_ such strong sttitudinsl barriers exist, .




" Organisationsl berrlers gonfronting the motivated rurel petdent
seeking fawmily ‘plunning ssrvices are mwerous and weighty, However,
unlfks. attitudingl bareiers, these sre less intangitle and, consequantly,
move veedily identifisble, Poverty constitutes an swesome barrier and
is insepsreble from all octher berriers. EBoverty is in no way umique to
the ruvel setting but buyond all doubt, the dapth of this deprivation
h-i- is mm'mmmam of our socliety, For Macon County,
the medisn fapily income is only §2,428.00 per year end 56.5% of the
famil{es esrnu less than §3,000.00 anmuslly,

Problams of transportstion and communicetion are quite umiguse in
the purel =etting. The inacessibility of heslth care centers chsrecterizes
rurality becauts of the distwnces involved snd the absence of public
transportstion. Such problems canstitute resl bervders to health care

‘delivery, Becsuse of the existing poverty, the number of privately owned

vehisles is quite low, Many patieats hire private trenspovtation but
the cost is often prohibitive. Transportstion fa elso hampered by an
underdeveloped rosd snd highway system in many rurel ssas,

Ths ruray pvohlm of mass communicetion perallsl those of ﬂlul-
portation. The litnluy rates among rursl dwellers {s lower, ommntlj'.
the effectivensss of newspapers is much reduced,. Although the d!.ltr:l.but:lon
of radiss in rursl eveps is relatively high, there are few television seta
and télaphone earvice is deficlent. Also, in spite of the sdvances in
rural slgctrificetion, there sxe still many homes that have never known
this service. It, thns, becomes spparent that the were ﬂunminutlun
of :lufumtion is a very difficult task, .

Momta health menpevar, distribution tud utilfzatinn mm st{ll
other unique besrriers to rurel health care dﬂ.:vu-y. The aversll ‘ahortuge
of medfosl and pargmed:lul perdozmel is wall known but here 1511::: this

«238~ ' ' :



problew is anplified in e rurel setting., In Alsbsma, there awm 2,627
sctive physicisns., The Stats Population fs 3,544,165 with s ratio of
ane' physician per 1,311 peopls, The Netiongl ratio is ons physicisn
per 821 pecple, Whean the distribution of Alabasa's physicians is "=
oxined 1t s notsd that the five most populous counties have 1,718
physiolsns and 1,432,658 pecple or @ rutio of one physicisn per 833
puople whish compsres guits favorably with the Natioval averege; however,
the five counties with the lemst populstion and, of ocurse, the moet |
el have but 17 physicizns and 56,768 people or a ritio of just cme
physicisn per 3,330 people. The problem them of maldistribution becomes
 quite evifent end obvicusly impedes greatly heslth care anwrym
the wpbmised. .

Although the setting is rural, John A. Andrew Memorisl Fospital is
& ultremodern 180 bed facility locstad on the campus of Tudkeges
Institute. Tt is in the cutpetient section of the hospitul that o
maternity and infant cere team is based,

Thera are 35 positions funded in m maternity snd infant csre
project-~the vehiols through which family plaming ssrvices are rendaved
to the ‘three county county ares. (Figure 1) The orgenizatfomsl structure
of this teow is showm in figure 2, Pgdl}ylm!nccl:hm are con-
ductsd mmamtiy and fn conjunction with sntenatal clindcs, The
clinfc schedule is shown in figure 3 and aversges 15 olinie sessions
per month., All sarvices provided outeide of Meoon County are perforsed
fn cousty heslth facilities with state enployed publfc heslth mmses.

Prior to the completion of ocur new outpatiemt building cur health
care temm cmdum:td four satellite MI.‘M from Tuskegee but in
Macan County. Although the physicel condition of thess sstellite clinice

is woefully inadequate, the Stwts contirues to use thess pleces to
~E39=
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mmml. Tte physical setting is modern at our hospitzl as
19 thw new haalth department buflding in Bullogk County, The physioal
Jacility ut the Furtsbovo clinis 4n Russell Coumty Ls insdsquste and
st be fmproved, ’

Since sbendoning ths satwllite olinios {n Meqon County s bue _
routs has been established vhere patiente sre picked up ahd returosd
tb the sewe geographic locatdon of the pravicus sstallits olintos,
This mepvice is funded in ar grent ss patient tramportation, Our
mtsruity and infant care personnel physically go into Bullook and
Russell Courtiss. _

During the poeviows celepdsr yesr, therd were 2,300 famtly plemning
'visits of which 960 werw new patdiemts. In sdditden, through our {ne
patient services we perforwed 193 tubul sterilisation procefures,
These fipmes, though low end in need of ingroving, «re respectable
when the low populstion density being dualt with {» realized.  Moveover,
this allows us to plece higher eaphasis on quality and comrehanatie.
ocare. l . :

nnmlum.ttmhmmtmﬂdﬁlpoﬂmhﬂl
dslivery of family planning services to minorities and to the yural
have & coamon genesis--thet of economic, socdsl end cultural fsolstiam.
As = blaok physicisn, I well see the value of family plamning, but also
nn-ﬂ-&M&ImImehmyﬂw.WNﬂmﬁ
femily plemning from populstion contvol, The latter iz sssily disgnised
s the forwar, They sve pot the sms; there is 8 differencs, Some of
thesa Aifferences have been pointed out heve today. At Tuskegee, we
have mounted sn attack on heslih probless In gmeral of which family
planning is a purt,

AL~




FPAMILY PLANEING CLINIC SCHEIULE
8 A X, 0 12 Joon

1ot & 4th m..llolllil Pamily Plemiing Clirie {exclusively)
Tuskeges (Hacon County)

Bvery Mondey & Tuesday.eee Pemily Planming in corgumotion with
' » Prenatal Qlirdo

Tuskages (Macon County)

15§ & 34 Tursda¥es eceees Farily Ploming in conjunction with
Pronstal Clinde :
Hartaboro (Russsll County)

axd & 4th I r in

Turwday w conjunction with

Undon Bprings (Bullock County)

‘a.m-




Internqtiqm_ﬂ 'Efforts in Famuly
F Planning ‘Training -

: HENRY W. FOSTER, MD, and SAMUEL 8.0. NWOSU, ChB, MB+
Neshville, Tenn ~

30 years later, it had riten to 2 hillion. Byl mistic, while the more sdvanced industrialized
the world's population will ‘again have mnations of the old and new warld (the “&
to 4 billion Inhabitants.$ Em ud'%givm) wke & view.

Right billlon world {nhebitants are predicted e Afrcan’s apparent resistancs to popu-
e the year 2010, Realizing the fimdzmental  Isticn control mystified his frlends of the okd
fucts of survival, iotermetioris]l efforts and  world. mﬂﬂlmﬂmmm
.mﬁmgmm However, these  Welfare comsiderstions, fwmily and clan wel-
tions, persomality neech, and distrox of e

- “‘Eh% Serpead T goen their coffers for this perticular cimse.
Py - Tem I Population coulrol programs are referred to
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INTIRNATIONAL EFFOLTS IN FAMILY FLAKHING TRAINING—Fosher snd Muwew

wmong Alricens 2: an “imperizlist plot” and
among thos¢ ia the black Awerican community
us “geoodide.” The fact .that swome couniries
within the continent with saull and stagoant
populations are not fairing any better has not
waaped their atiention, nor have they falled 10
potiee how well Britain and Japan-arc doing
with teoming populstives and scavee re-
sonrees.

Is the reduction of fertility the most
medical
Africow? These groups are charecterized by
reduced life .mfunyghma-
tenal and infant mortality, and limited access
to modern” medical are.. In view of these
hmmiglnaauhi;heh%nbnumhn
pecessary protective mechanian?

Being well nﬂ:ﬂd the positive sspects of
Eamily planning, the quéttion thus balk down
to its extent and priorities. The following
approach to fxnily planning i gme with which
e will quarrel:

people.

(@) Massive educarional effort: (s) to train
penonnel 10 indude family planding i
comprehensive health care package they will
bring to the (b) to educate the public
(the cnis) 1o appreciate goo and
hwll:ﬂmu. The. st is that
the patient - (the woman, In this instance),
emandpated {rom ber own ignorance, is Ikely
to take over the conzrol of her own fertility.

- Family. planming most lways be volunuary
and never be a part of gowernental policy
at dny level” An example of the comprehen-
sive health care, or the service portion of such
an approath, it demonstrated at the John
Aundrew Memorial Hospitl, Iostl-
tuté, Alsbsrna, and ix well documented in the
publication of Femily Plonaing in the South,
comdocied st Pmory University in Atlanta, Ca,
April 19723 Mcharry Medical Collegs, through
I Matermal © Child Héalth/Family Plan-
ning (MCH/FP) Center (Tuskeged Insdtute
M & 1 Project §556), and bhealth professionals
from Adrica are pusliing 1o expand the second
.part of the ¢h, &g, masive educational

<forw for both the proviler and the consaner.

‘ el N ; e
nearly 50%, of the black doctors jn-the United
Setes The Muernal Child Health/Family

‘nelghbarhoods and in the immer city eminently

(1) Comprebensive health, care for all our

in the. ..

Plaoping Center of Mcharry Medi! Col-
lege was fonded in 1971 .by the United
States for Intermatiooe] Developmen
(USAID) for training and research [n MCH/
H‘Md;r:.e mhl;uuulﬁ ' safl
w. compl ted and supported by the
statls of Mcharry Medical College, Vanderbilt
Undvenity, Fk Univessity,
xvd Scuriv Callege in Nashville, “The fact
that Mcharry graduates are

biack and simost excluaively in black

qualifics the college to-hundle dhis of
waining and vesearch relating to Ahut,z

b-mabout!?diﬂuenl)‘hiunmnwi?.
the other was 2 seminar on health wdwmists-

tion and planning. .

Realizing the of zdding family
plansing t0 _health eervics also
foaused stiention on the need to train mare

worldwide -
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and wie them effectively, The MCH/ 59
Cenier 2t Meharry i1 one of 2 pumbder of 38
: - which offers  university -g R
uiuing for secial worken, mosemidwives, © i§
demographers, economlms, communicators, <8
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INTERMATIONAL EFFOETS IN FAMILY MLAMNING TRAINING—Faster acd Nwasw

in developing countres. .

The United Seates bias played « leading role
in . catsblishing training -programs in the
ﬁwmm‘hmagf (ibnaly

i in
the m States b a sbortterm
The loagderm objective is to the
training capadity of countrics
while maimaining e existing links with
American fmtitutions.

Clinkcal Setting
Thete are many common problems facing

e inhabitants of rarad southeastern Alabama

and the people of the emerging nations of

r=S94%

! TARLE 1 .
COVISEWORK QUTLINE *
DT ~ - | o Cemlemmuy Jbioks Prpaeainy 0 Sesensiles Lonketly
By e, ety i
= - P . Priocple ™o Econeeds d
o il e
moRE. U REREEG @e
e Ly - by - S
Come grorckagy of wedic: . comm,
=~ EES 2 SR
i Frvp ometlagy
method: aod m“ iu-u:a“ Ix lestm
S ey
ry
enndibes edales
bome economists, putritionists, fomlly plane  Africa. Both and phic
ning physidans, apd odwministrators. The  ally, Tuskepee, Alg, it well suited o a
levels of training vary from seminars and short nical trainiog vite for health from
thres to founmonth special programs, o0 Africa. Tuskegee Family Flanning Services

Iavion of 82,055 inhabian -
fhﬂm.ﬁlﬁ. 1)

Jobn Memorial wwa

% millicn, oltamedern, |

is in this facflity wixse Africans receive most

of their clinice! -

‘!"hn-eml!b’ :
I Project 356 by a title V HEW grant.
comprehensive texm of sockal workers, nu-
tridonisn, and public health narses is headed
by thees besrd.certified obratriciam-gynecolo- -
fim Family planning clinles are eonducted
pdependently and In  conjuncton  with
aneastal clinks en an averege of 15 per
mwonth, Outside Macon all pervices are
provided in the Bullock and Rusell county
kealth facifities in cooperation with state pub-
lic health porses.

Affian walnees recelve dinfc expericnce
with both ourpatient and inpetient services.
In the clinic seulng, they participare in family

counselling sud in paticnt boterviews
with public health ourses, putritionists, and
woial workezs. They perform physiel ex-
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INTEENATIONAL EFFORTS IN FAMAY FLAMNING TRAINING—Fuster and bwoe

TANI 2
GLDOCAL BILLS
e e r———— ST —
Thills Rl L thtiot Covmuciling

Inlrviewing wchnies by utiog mellal Lod secel b
Ceverel ptmkcll swamcmesd

o

Qﬂ“-ﬂ
08 comeseling fur

-..ﬂ.‘:'@"—.ﬂr""‘““’
. heyadher peCTANntE CREmteee cousedlag
Coanaling lor mal and kemmie scrfimson”
. Untkatioe of flbpay clisdes "

Lol for Zmanti] Kemssatracrptios Cllnics! bowvicys

Hiretmsue—bued promers rosding

"1’-5-—--::-‘3."‘""’"’

'ﬁ- -mnl-i-ui—ahu_t

m-&mm .
wﬁm-m
o withom

Sock) or welieey PRI —~OMraerRting hed homs eldug

umkma::dpdmmmmduh
Papanicolacu smesrs. Al
they lexrn to dispense oral contracepriver, 0
insert IMUwUieriae devices, and 10 make home

and episiownry repsire’ ‘!‘:hue‘;:uuuulho
serve ¥ nugical asisans (o operating
rocmas during sargical sterillmon procedures
and oesarean wections (Table 2). :

The clinical ui:hcbahf:pm-
fessionals trained at John Andrew Nemorial
Horphal tnw ar mest be rated as superfor.
Many of the digital skills were acquired with
remarkable speed. We are cortaln that this
Is doe w 1he trakning and experience which
Mmﬂv::&hﬂruﬁmﬂy nduube
excrilent y backgrosad given by
ummwunmmcmﬁmn
Planning Center,

In the razio of doetars to population
Inlm but this hellzlplh:u&
¢ven distribmion which in rural sreas may

be ws Jow w8 1 1o 250,000, Mldncd!l-
tresting Rational siatistics for Eerryans exceed

Py T —— Y

The medica) school fn Nairobi, Kenya, % Siglags
boping o about 90 doctors snmually P sl
soam, but it will be quite & leng time before . This
the imbalance and the dortgs cn be G ©OU O
M&Hanve;-;mﬁm?:&dm I 4
EiNihed. Bence, vhen e Health Mnivery il reconsu
was searching for profsssionals w aslgn Sor (S down.
the wﬁma, { The
wives and one physician were chostn, Judging 8, convert
it was 2 wise decision. y S mon

Rrieronces | pnﬂerlo]

Iy v, s, T b siing
T 5: Orbts gmd, e Ty of
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rtaff conference

MEHARRY MEDICAL COLLEGE
ENDOMETRIAL STROMAL SARCOMA

DR. WILBUR M. BYRD: This 67-ycar-old nulli-
parous black female was admitied tn the Gynecology
srvice from the Emergancy Room of the George W.
Hubbard Hospital complaining of postmenopausal
bleeding and the passage of a tissuc-like mass through
the vagina several hours prior w wimission. The mass
was described as Hesh-like and measured 35 x 3 centi-
meters. Several days prior to admission she had noted
postmenopsusal vaginal bleeding for the first time and
the bleeding had progressively incressed umtil severe
hemorrhage occurred on the night of admission. Meno-
panse had occurred 15 years previously and was un-
complirated. She hod had no radiation sterilizmton.

This putient bad had the wvsnal childhood diseases.
Menarche occurred at the age of 12 or 13 and was
normal. The patient had never conceived although she
had used no contraceptives. She denied having any
surpery and had no history of previous hospitalizations
except for that required for a fracture of her arm
savergl yearc earlicr. There wis oo hisory of allergy,
tuberculosis or diabetes, Her family history and systems
review were pon-contributory,

Phyrsical Examinatien: On admissian her temperature
was 99.6 F, pulse 100, respirations 18 and blood pres-
sure 160/100. She was a well developed, well nourished
black female who appeared pale and cachectic. She was
oricated as to thue nad was cooperative. Examination
of the head, nose and throat was mormal, Her cyes
showed bilateral arcus senilis and the fundl grade 1
Keith and Wagner retinopathy, The popils reacted to
light and accommodation, Examination of the Ilungs
revealed no rales rhonchi or wheezes. There was a
normal sinus rhythm and no cardiomegaly. The PMI
wae in the fifth incrcostal space al M¢ mid-clavicolar
line. There were no palpable masses in the breasts or
axillac. Abdominal examinadon revealed an ill-defined
mass palpable in both Jower quadrants WNn other
abnormal palpable organs or masses were felt The
skin of the labia majora and minora was thin and
auophic, and there was graying pubic bar with a male
s« utcheon. The anterior vaginal wall was relaxed to the
level of the introitus, The vaginal mucosa showed thin-
ning. reflecting estrogen deprivation. Traces of blood
sppeared in the vaginzl vault. Thers were nn pross
jesions of the cervix which was small and normally
sliuated, but blood was trickling from the extarnal
cervical os. The uterus was anteflezed, soft and 12 to
14 weeks pectational sizs. It was semi-fixed, and the
2dnexa were normal to palpation. Rectal-vaginal exami-
natien confirmed the above findings.

Lubaratory Findings: Hemoglobin was 116 gm/100
ml. hematocrit 35%, white blood count 14, 192/¢u mm
and red blood count was 3.8 million/eu mm. The dif-
feremial showed 83% neutrophils, 15% lymphocytes

From the Department of Obstetrics and Gynecology.
Meharry Medicul College, Nashville, Tean. 37208.

AUGUST, 1974

and 1% monocyte. Scrum BUN was 34 mg/]00 ml,
serum chloride was 76 mOq/liter and ssrum sodium 140
mEq/liter, Blood and vaginal cultures showed no

growth, The pathological report of the mass expelled
through the vagina revealed that it was a pale. bluntad
cylindrical mass, composed of necrotic tissue with some
endometrical clements.

Admission imprestions: (1) postmenopausal vaginal
blesding; (2) mmrauteuine mass expelied: (3) anemia
secondary o (1) and (2); (4) hypenensive cardiovas-
cular disease; (5) unierine ealargement, etiology 1o be
determined,

Hospilal Course: After the patient's Blood was typed
and cross-matched for transfusion, and her hypertension
was evaluated and treated, she was then taken to the
opersting room where differential dilstation and curet-
tage and punch cervical hiopsy were performed.

MEDICAL STUDENT: I have a question
about the nulliparous history. Was this volun-
tary? Was she married before and had mo chil-
dren, or was she an old mald?

DR. HENRY W. FOSTER: She was mar-
ried, and allow me to make this comment. In
our population approximately 10% of wmarried
couples are infertile. However, three of these ten
infertile couples are vohmtarily infertile, whereas
the remainder are thought to be involuntarily
infertile.

MEDICAL STUDENT: I would like to know
something about this mass: the size, the location,
ete.?

DR. BYRD: 1 did not enter this information
into the protocol bevause I was unable to answer
most of these questions, I felt that there was a
mass in the pelvis. It was not dramatic enough
or far enough vut of the pelvis for me to make
2 more definite determination.

DR. FOSTER: May I make a comment at
this point. | have been faced with similar situa-
tions. I think that a better choice of words would
bz an “ill-defined mass.” Sometimes you do get
a tullness, but you really canmot say, for example,
if it is 8 or 10 centimeters, etc. You have an
impression that the pelvis is occupied by some
ill-defined or non-specific fullness rather than e
distinct mass. A mass, in a sense, conmotes
positive and definable confines while a fullness is
a bit more indefinhe and nebulous.

DR. BYRD: I think it might be helpful il
| gave my pelvic examination findings agaln,
On exemination we concluded that the mass was
in the uicrus, was soft and was 12 to 14 weeks
pestational size. Thie was about all we could
determine. The tubes and ovaries were pot
palpable und we couldn't dectermine whether or
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pot the mass, which was movable, extended to
the Jateral pelvic wall.

DR. FOSTER: Di. Byid, were these findings
corfirmed on both rectal aad vaginal examination,
or were they by vaginal examination alone?

DR. DYRD: This was by rcctal-vaginal ex-
amination.

DR. FOSTER: Are there any other questions
rcgarding physical findings?

MEDICAL STUDENT: What is the explans-
tion of the 14,192 white blood connt?

DR, BYRD: This is a good point for specula-
tion. Due to the fact she expelled a necrotic
tissue mass from the cervix in the Pmergency
Room, wo preswue she developed same degree of
intranterine infection. At this point I think that
this is about all we are free to say,

DR. CHARLES E, McGRUDER: In & case
such as this I think we should speculate about
the various causes of vaginal bleeding in a post-
menopausal woman. For example, women can
bleed from atrophic vaginitis especially following
intercourse, They may also bleed from taking
estrogens but we know she did not fake hormone
therapy. :

MEDICAL STUDENT: Would you please tell
us again what was done in the hospital?

DR. FOSTER: She had a fractional dilatation
and curettage. As you beard from the patholog-
ical report, the tissue was composed of necrotic
material with some endometrial glandular ele-
ments. In view of the findings of a pelvic mass,
postmenopausal bleeding, and the pathological
report of glandular elements we must assume that
the cause of her admission wes related to the
endometrium. Our next step must be to diagnose,
confirm or rule out the possible disorders in-
volving the endometrium which could be respon-
sible for her symptomatology.

DR. HAROLD O. BERNARD: May I say:
one word here as to responsibility. I don't think
we have taken everything into consideration, In
view of the fact that she passed a mass, could
this lJady have had a degenerate myoma or an
endometrial polyp that passed vaginally?

DR. FOSTER: I agree that these should be
considered. She could have had a lithopedion.
These sometimes erode and pass through the
vagina. However, I would say from the histolog-
ical report presented there is no suppcu-l for these
possibilities,

DR. McGRUDER: Who among the medical
sindents wants to speculate about the diagnosis
of material obtained on dilatation and curettage?

666

MEDICAL STUDENT: Quite possibly the
specimen could have shown endometrial adeno-
carcinama,

DR. McGRUDER: That is a good choice.

DR. FOSTER: Is there anyone here who
would disagree with this diagnosis if we had not
bad a pathological report? It certainly would
have been the most likely diegnosis. Nobody
could argue with this, but it 80 happens that this
is not what she had. If it had beea the diagnosis,
the case would not have been as interesting as it
Is pow. What else could this lady have had?

DR. McGRUDER: I am not sure, but there
are many other diagnoses which might be con-
sidered.

DR, BYRD: Okay, now I will add a few little
pertipent pearls into the protocol. I think a very
significant positive statement was the mention of
possible rediation induced menopause, This
should have given someone a hint.

DR. FOSTER: This is important information
since unfortunately manmy years ago women
received x-ray treatment for abnormal bleeding
problems. This should serve as a key statement.
Also what sbout trophoblastic disease? In this
age group, of course, it would be embryonic
origin as is seen in men,

DR. BYRD: One other bit of pertinent in-
formation is the character of the lesion. These
lesions characterdstically simulate the pregnant
uterus. Her uterus was not only enlarged but it
was soft. This uterns in a lady 30 years would
be considered a pregnant uterus and most phy-
sicians would refuse to place an intrauterine
deviee in such 2 uterus.

DR. McGRUDER: Something that wasn't
mentioned in the protocol is that this lady had
no chest x-ray. From what has been said thus
far, my diagnosis would be uterine sarcoma.

DR. FOSTER: Dr. McGmder has the cor-
rect diagnosis. However, this woman had a rare
form of uterine sarcoma. She hed spdometrial
stromal sarcoma.

DR. McGRUIDER: Tn all my practice I have
only seen one previous case of endometrial
sarcoma.

DR. FOSTER: It is good to remember there
are four basic sites of origin of sarcome in the
utervs: (1) in the myometrium, (2) in the
stroma of the endometrium as in this case, (3)
in myomas, and (4) in any of the blood vessels
of the uterus.

DR. PHILLITP A. NICHOLAS: When the

continued on page 668
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Loculated Pleural Effusion
(Answer on page 672.)

Clinical Presentatian

60-year-old blsck male with shortness of breath

Please examine the roenlgenogram in Figure 1. The
opacity in the right mid lung most likely represents:

1) Broncbogenic Carcinoma

2) Right muddle lobe aleleviasis

3) Bronchizsl sdenoma

4) Peandotumeor

Fa, 2

From the Department of Radiology, University of Tennessez Medical Schaol and the

Memphis VA Hospital, Memphis, Tenn. 38103.

Staff Conference

contimuwd from page 666

diseasc originates in the walls of blood vessels,
the prognosis is poorest.

MEDICAL STUDENT: Do you mean in
tcrms of years? .

DR. NICHOLAS: Yes.

DR. BYRD: Within two years nearly all such
patients are dead.

MEDICAL STUDENT: What about early
diagnosis? Would that have helped this woman?

DR. FOSTER: I don't know. I do not believe
this would affect the five year survival. You see,
one of the main problems in early diagnosis is
thar it is dlfficult 10 a2ccomplish and also such
sarcomas are highly malignant.

666

£

MEDICAL STUDENT: Do all uterine carci-
nomes bleed? )

DR. NICHOLAS: No, those in the myomec-
trium do not bleed early,

DR. FOSTER: Now let us hear about treat-
ment,

DR. BYRD: The fact that she does not have
distant metastases will influence what we do. She
should have a pelvic sweep, and whether or not
lo use irradiation postoperatively is a matter of
philosophy.

DR. NICHOLAS: These tumors are char-
acteristically radioresistant and whatever we do
the prognosis is uniformally poor, However, 1
certainly agree that total abdominal hysterectomy
with removal of the adnexa as well as postopera-
five irradiation should be offercd this woman.
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l. K Franz_Jt Ingelfinger

| Henry W. Foster

" Jay Katz

’ 4 i
13 - e
e~ 2 .

{3 _

: -

" * FRANZ INGELFINGER

- E i - To define the poor, one might use the purely economic criterion. Or, e ‘_
& from what we have- heard in this Forum, one might argue that anyone who )
BL . is a subject of human experimentation is poor -- that -is, poor like a ! _‘ .

guinea pig. _But our definition is intermediate. We shall use poor to
encompess those populations that are deprived not only for strictly eco-
nomic reasons, but because of social, cultural, administrative, and po-
. litical factors. 7 "
TER Each of us will discuss selected major issues pertaining to the use = - ‘
; of the poor for experimental purposes. Since the poor have been dis-

‘ proportionately used for experimentation -- and each of us agrees on =2 B
this point -- specific illustrative cases are not short in supply. -
i ¥ -. Indeed, some of the most notorious cases of human exploitation for re- w
i search have involved the poor.

- My two colleagues are particularly conversant with one of these, the

K so-called Tuskegee Study on the natural-history of syphilis. Dr. Katz -+

: was a member of the Ad Hoec Advisory Panel established by HEW to investi-

gate-this study. Dr. Foster was President of the County Medical Society
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

i that the poor are ideal experimental, sacrificial subjects.

e - OQur objectives in this discussion are: to assess if the poor now are,

and will continue to be, particularly exposed to use, abuse, or both as
subjects of human 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 that could be devised to ensure that the assumption
of risk by the poor does not exceed that of the rest of the population.

HENRY FOSTER

After 1 had agreed to participate on this panel, I felt that I could
make my most worthwhile contribution, and indeed help create the Forum
atmosphere, by raising an issue that had -at least three components.
First, I wanted to bring an issue that had some reasonable degree of
feasibility to it. Second, I wanted to bring an issue that would not
be agreed upon by at least one, or maybe both, 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 searching for solutions to the special problems resulting from
human experimentation in the poor, their exemption from such. participa-
tion, in my judgment, warrants strong consideration. In the course of

my deliberations, however, it is essential to keep in mind that the
concepts put forth here on this issue of such prodigious complexity are
directed not to the whole of the ‘biomedical research pool, but only to
a small segment. As a physician who is also directly irivolved in aca-
demia, I am left with the feeling of some ambivalence following my
recommendation.

In spite of the many shortcomings in the realm of human cxperimenta-
tion, it must be emphasized that this country's biomedical research
comnunity has been a world leader in its concern for medical ethics.
As recently as 1960, no articles on this subject except in the English
language could be found in the world literature. However, in spite of
this concern, the thalidomide disaster and subsequent events set into
motion a greater public demand for control. This demand in this coun-

_try is expressed in the popular movement known as consumerism and,

specifically, in that movement's concern with the right to know.

In the biomedical research community, it is expressed in the require-
ment for voluntary informed consent-giving on the part of patients.
Given such universal concern, any perverse outcomes in research in
humans today would indeed be most inopportune, especially if such re-
search design were characterized by demonstrable disruption of the
balance between risks and benefits for the patient. Parenthetically,
recent untoward outcomes of this nature are in great part responsible
for our being assembled here today.

In this day of heightened consumer awareness, occurrences such as the
Tuskegee syphylis experiment, the injection of cencer cells into unin-
forned geriatric patients, and the deception of Chicano women seeking
contraception cannot and will not be allowed to continue in this coun-
try. Although such cascs arc by far the eaception, they are nonethe-
less very likely to be viewed by consumers as the rule. The call to
consider a moratorium on the use of the poor in human experimentation
thus stems as much from pragmatism as it does from altruism.
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-‘Indispensable to ethical biomedical research is the balance of two
values: scientific priority of discovery, on the one hand; and humane
therapeutic treatment, on the other. This has come to be known as the
dilemma of science and therapy. There are those who fear for the sci-
entific priority if there is a shift if this equation from its current
Status, and to exempt the poor, even temporarily, from human experimen-
tation woudd create such a threat to research in the minds of some.
However, if properly structured, such a moratorium would not be a hind-
rance; failure on the part of the biomedical sector to take such a step

will have far graver consequences for both scientific and public inter-

ests and values. This alteration in policy should be intrinsic, and if "
the biomedical community fails to do so, we can be assured of increased
hostility and of public demarid for even more external control.

By some estimates it is believed that possibly 80 percent of all hu-
man experimentation that has occurred in this country involved the poor.
How then can it be plausible to waive the participation of this group?
The answer, in part, relates to the makeup of the group normally char-
acterized as the poor. Although implicit in the term poor, as stated
in my colleague's introductory remarks, it is the social and cultural
deprivation that is of primary significance as it relates to this whole
question, rather than the lack of economic resources per se. There are
many who are classified as poor who do not suffer deep and grinding so-
cial and cultural deprivation, and therefore need not be considered for
exemption. L3

How then is it to be determined who is so deprived, and thus subject
to exemption from human experimentation? It is my belief that those
incapable of clearly providing voluntary informed consent constitute
this group.™ They are the functionally illiterate, the senile, those
who do not command the English language, and certainly the mentally in-

competent.

Irrespective of the definition one chooses to use, however, it is ap- 4

parent that the biomedical sector has come to rel. .. neavily and in a
disproportionate fashion on the use of the poor for human research. NWe
should be reminded that the poor constitute a relatively small propor--—
tion of this nation's total population. Moreover, we should begin to
look beyond the poor for human research subjects, with the ultimate ex-
pectation that this segment of our population will dwindle.

According to the Bureau of Statistics, there were just over 24 mil-
lion persons in this country classified as below low-income levels in
March of 1973. Even if this number were doubled, there would still
remain more than 150 million nonpoor ‘who would be, and in fact have
become, more accessible to research usage as the mode of health care
financing changes -- an issue with inplications of its own.

Nhat should we hope to accomplish during the suggested moratorium?
This interim should be used to reexamine those factors that tend to
disrupt that balance between science and therapy, and thus restructure
those mechanisms necessary to maintain that equilibrium that spawns the

_most favorable milieu for both humane values and scientific priority.
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As with any socially structured system, conflicts develop in the appli-
cation of values by those who are part of the system, resulting in com-
pliant and deviant behavior. There are social control processes that
when operative tend to preclude deviant behavior. These processes take
the form of socialization or training, collaboration groups and infor-
mal networks, and forms of-peer review. There is a great need for the
socialization of human values in medical school and beyond, as has been
pointed out so well by Renée Fox.

Studies show that the socialization of scientific values is well
ahead of that of human values. Characteristics of collaboration groups
and informal networks that lend to deviant behavior could possibly be
improved if changes were made in the process of academic reward and ad-
vancement and in the financing of medical education. Although external
pressures for peer review continue to be applied, there remain other
refinements and innovations that can, and ought to, originate from
within our ranks.

In conclusion, [ must reiterate that our profession today is under
the greatest scrutiny ever, and it behooves us to consider the measures
mentioned in this presentation -- measures that should help to prevent
new human catastrophes. Further disasters at this juncture will do far
greater harm to the interests of biomedical research than will_the ex-
emption.of a small, vulnerable segment of our population.

JAY KATL s

Should what I have to say sound like a commmication from Mars, | would -
like to apologize beforehand. p

Human experimentation can be hazardous to its subjects. Thus it is
npt 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 society's most disagree-
able tasks, and medical- science has only-followed time-honored patterns
of recruitment.

It may seem regrettable that in the name of progress, science too
requires its unwilling subjects. Yet for the benefit of present and
future generations, science and society have always tolerated human
sacrifices: the Aztec gods demanded them lest the universe fall apart;
the fires of the Inquisition consumcd them lest faith be diminished;

"and Apollo, the Physician, permitted 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 insulating them from participation in research.
Such a limited objective would only create new groups of cheap bodies
who are not unidentifiable by a means test. If today's or tomorrow's
poor are to benefit from our concern over their fate, we must not sur-
round them with special safeguards, hut rather look to the underlying
causes that make the poor particularly, though not solely, vulnerable
to exploitation in research.

W
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Rupture of the Pregnant Uterus
Epwarp R. Hirrs, M.D.,

HEeNrY W. FosTer, M.D., F.A.C.OG.,
Department of Obstetrics and Gynecology,
Jobn A. Andrew Memorial Hospitd,
Tuskegee Institute, Alabama

UPTURE of the gravid uterus is one of the

most catastrophic events in medical 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 1115 year
period as they relate to uterine rupture when
compared to current world literature, We re-
strited our study to pregnancies of 20 weeks
gestation or more and only complete ruptures were
included. Uterine scar dehisances, 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 5% of maternal deaths.!
The highest incidence reported in the current litera-
ture is 1 per 93 deliveries as reported by Rendle-
Short in Uganda.? At the John Andrew Memorial
Hospital, which serves a rural and predominantly
black population, there were 14 uterine ruptures
among 16,264 deliveries from January 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 per 1,230 deliveries
at the Louisville General Hospital, noted that
rupture of the gravid uterus increased.? However,
Beachman, who reported 101 ruptures in 197,117
deliveries, an incidence of 1 per 1,952 deliveries
at the New Orleans Charity Hospital, relates there
has been a decreased incidence.t

There were nine ruptures in 7,240 deliveries
during the time period from 1962-1967, an inci-
dence of 1 per 804 deliveries; whereas, from 1968-
1973 there were five ruptures in 9,024 deliveries
an incidence of 1 per 1,805, Our figures tend to
agree with the findings of Beacham. 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 29.5 years. They
were para 0 through para 11. The mean parity was
5.6. Uterine ruptures were classified as spontane-
ous rupture of the intact uterus, traumatic rupture
of the intact uterus, and rupture of the uterine scar.

Attention was focused on concurrent diseases,
uterine and placental abnormalities, blood loss and
replacement, therapeutic management, fetal and
maternal outcome.

SPONTANEOUS RUPTURE OF THE INTACT UTERUS

Spoataneous 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 postpartum
period. Seven involved the lower segment and two
involved the corpus. One of the upper segment
ruptures was noted to pass through the serosa and
muscularis but did not involve the endometrium.
This patignt experienced a tearing “sensation,”
continued in labor and delivered a viable infant.
This type of 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 the group ranged from 21-39
years with a2 mean of 29.8 years. Parity ranged
from para 3 to 16, with 2 mean para of 6.8.

TRAUMATIC RUPTURE OF THE INTACT UTERUS

Rupture through the lower cervical cesarean sec-
tion scar was noted in three patients, No ruptures
of the classical scar were noted in this group. One
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rupture occurred in 2 29 year old para 9 at 20
weeks gestation. The patient had had one previous
cesarean section for placenta previa, there was no
evidence of active labor at the time of rupture.
The second patient was 42 years old, para 11
with HCVD at 36 weeks in active labor. The third
patient was a 36 year old para 8 who had had
one previous cesarean section for abruptio placenta.
She was at term in active labor. The mean age was
35.6 years and the mean parity 6.3.

TREATMENT

Blood transfusion was instituted in all 14 pa-
tients. Three patients (22%) required less than
1000 cc of blood whereas 11 patients (78%) re-
quired 1000 cc or more blood. Eight patients
(57%) experienced shock secondary to blood loss.
Hysterectomy was performed on all 14 cases.
Eight patients received total hysterectomy and six
received supracervical hysterectomy, The condition
of the patient often dictated the approach taken.
The average operative time for a supracervical hys-
terectomy was 1.5 hours, average operative time
for total abdominal hysterectomy was 2.4 hours. A
right salpingo-oophorectomy was performed in
one case and bilaterial salpingo-oophorectomy in
one case. Two cases required bladder repairs and
one case required 2 neocystotomy and bilateral
ureteral catherization. There were two cases of
renal shutdown; one case was successfully treated
using the artificial kidney.

MORTALITY

There was one maternal death in our series
which represented 7% of the uterine ruptures.
There were nine fetal deaths representing 64.3%
of the uterine ruptures, Menon reported 2 10.5%
maternal death rate with an 80-100 fetal mor-
tality.® Delfs and Eastman reported 2 22.6% ma-
ternal death rate and a 41.5% fetal death rate.
Other authors have reported a2 wide range of
mortality figures” (Table 1).

DISCUSSION

Although, our overall incidence of uterine rup-
ture was 1 per 1,162, its occurrence decreased to
1 per 1,805 over the past 415 years. This is ex-
plained in part by a liberally funded Federal Ma-
ternal and Infant Care Program which has greatly
increased the availability and quality of obstetrical

TasLE 1.—MORTALITY FROM UTERINE RUPTURE

Masernal FPrtal
Asthor Mortality (%) Mortality (%)
Menoca® 10.5 80-100
Rendle-Sbort? 36.3 82
Delfoe, Eastman? 226 41.5
Yussman, Haynes® 0 14.2
Hills, Foster 7 64.3

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

Our study revealed that youth and low parity
do not confer absolute protection from this com-
plication. However, multiparity does seem to be
a predisposing factor, 10 of our patients (71.5%)
were gravida 4 or more which is comparable o
Margalius and 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 ocourred twice. Both individuals were
young and of low parity. This is explained in
part by a general policy of refraining from the
use of pitocin in elderly gravidas and para 5 or
more. Awais and Lebherz reported four instances
of uterine rupture in 199 grand multiparas, an
incidence of two per 100.° This was with full
precautions using 2 carefully measured oxytocic
pump infusion. Therefore, one must continue to
use full caution with young women of low parity
and the pitocin stimulation of the grand multipara
is extremely hazardous. The increased use of coa-
duction anesthesia demands pitocin infusion must
be carefully monitored,

Ritchie reported 132 women who had 233
pregnandies after rupture of the uterus in Nigeria,!0
There was a 12.8% inddence 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
character of the tear, condition of the patient and
philosophy of the operator. There appears to be
marked variability in the circumstances surround-
ing each uterine rupture, Each case must be in-
dividualized.

Prevention where applicable is most desirable
and may possibly be exercised vhen considering
candidates for pitocin, earlier use of cesarean sec-
tion in multiparas with poorly progressing breech
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presentation, and routine exploration of the post-
partum uterus, The liberal use of blood, plasma
expanders, fibrinogen, antibiotics and prompt
operative intervention are necessary to save life
and improve maternal outcome.
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Gestational Variation of Fatty Acid Composition of
Human Amniotic Fluid Lipids

SALIL K. DAS, MSc, ScD, HENRY W. FOSTER,

MD, FACOG, PARIMAL K. ADHIKARY. PhD,

BHARATI B. MODY, MD and DIPAK K. BHATTACHARYYA, MSc, PhD

The amount of total lipids of the amniotic 8uid of normal
human subjects increases progressively with gestational age
and s found to be maximum in labor at term. The
lecithin/sphingomyelin rado, which invariably increases
with gestational age, is 2:1 or greater beyond 34 weeks of
pregnancy and becomes maximum at term labor. No
definite correlation exists between the palmitic acid content
of total lipids and gestational age; but the palmitic acid
content of the lecithin fraction increases with gestational
age and this increase is markedly accelerated near the 34th
week of pregnancy. Also it is observed that the arachidonic
acid of cholesterol emers inaeases with gestational age.
Therefore, it is suggested that both the palmitic acid level
of lecithin and the arachidonic acid level of cholesterol
esters might serve as more reliable indices than current
methods being employed for the assessment of fetal lung

magurity.

LTHOUGH 12 YEARS have passed since Helmy and

Hack! first observed that lipids are normal con-

stituents of human amniotic fluids, relatively little is
known about the distribution, functions, chemical
structures, and quantities of these lipids in amniotic
fluid; even less -is known about the individual fatty
acids they contain.

The following published reports concern amniotic
fluid lipids in human: fetal lung contributes to the
formation of amniotic fluid®~; lecithin s the major
constituent of alveolar surfactant® and the amount of
this surfactant lipid is deficient in infants dying of
hyaline membrane disease®?; the lipid contains rela-
tively more phospholipids, free fatty acids, hydrocar-
bons, and cholesterol esters but smaller amounts of
various glycerides®; total lipids, total phospholipids,
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and lecithin levels are decreased in several abnormal
pregnancies (prematurity, respiratory distress syndrome,
hyaline membrane disease, anencephaly with poly-
hydramnios and diabetes mellitus)?; free cholesterol and
unesterified fatty acids originate from placental transfer
and various esterified fatty acids arise in the fetus!?;
the hydrocarbons and partly free cholesterol arise
from vernix caseosa, and the amounts and the percent-
age composition of the various lipid classes do not
differ with increase in gestational age?; the ratio of 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 maturity?; the fatty
acid compositicn differs between individual lipid classes
and palmitic and palmitoleic acids are the major fatty
acids at labor'?; and palmitic acid serves as an index
of fetal lung maturity.

The observations contained in some of these studies
are conflicting in nature and deserve special mention,
For example, Pomerance and co-workers™ failed to
find any significant variation in the content of phospho-
lipids and triglycerides in amniotic fluids between
normal and abnormal pregnancies (hemolytic disease
of the newborn, toxemia of pregnancy, and diabetes).
The lecithin/sphingomyelin ratio in amniotic fuids has
been shown by Nakamura and his co-workers'* to be
a reliable indicator of gestational age but not of lung
immaturity. Furthermore, Singh and Zuspan'® have
reported that the content of total lipids of amniotic
fluid increases with gestational age and rcachcs its
maximum at term.

Thus, most published results refer to the lzptd con-
tent and composition of the different lipid classes and
deal very little with the distribution of individual fatty
acids in various lipid classes. Moreover, little is knows
about whether the fatty acid composition of individual
lipud classes varies with increase in gestational age. The
preseat communication deals with the detailed human
amnaxic fluid lipid analysis, with emphasis oa the fatty
acid vomposition of the major lipids like cholesterol
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esters, triglycerides, free fatty acids, lecithin. and
sphingomyelin at different stages of gestation,

MATERIALS AND METHODS
Preparation of Samples

Amniotic fluid was collected at Hubbard Hospital
from normal patients by transabdominal and vaginal
(in labor) amniocentesis at different periods of gests-
tion. Transabdominal specimens were obtained by
localizing the placenta with Doppler ultrasound and
auscultation. The skin was cleansed with iodine solu-
tion. Local anesthesia was employed at the skin punc-
ture site, and after free flow of amniotic fluid was
established, 5 to 10 ml were aspirated via a #20 spinal
needle and collected in sterile 10-ml glass test tubes.
Any specimen which showed contamination with blood
or meconium was discarded. Each fluid sample was
centrifuged at 3000 rpm for 20 minutes to remove
vorniz cascosa, fetal squamous epithelial cells, and
Moxge. The supernatant was kept frozen at —=20 C
satll anelysed, which was within 1 week of collection.
Patieots were divided into four gestational groups:
group 1 = 1810 22 weeks (3 cases); group Il = 27 o
33 weeks (4 cases); group III = 34 to 40 weela (3
cases; and group IV = labor at term (3 cases).

Analysis of Lipids

Frve milliliters of amniotic fluid were shaken in 2

separatary funael for 15 minutes with 15 ml of chloro-
form—methanol (2:1) and ceotrifuged. The top layer
was reextracted for 15 minutes with 10 ml of chioro-
form and centrifuged. The bottom layer from the second
extract was mixed with that from the first one and the
combined solution was concentrated. This solution con-
tained almost all of the neutral lipids, glycolipids, and
phospholipids occurring in the free state in the amniotic
fiuid. In order to recover the last traces of lipids which
might have been still present as bound forms in the top
layer from the second extract, § ml of distilled water
were added to the top layer and the solution was
adjusted to pH 3.0 by the addition of 1 N HC\. The
acidified solution was then extracted three limes with
diethyl ecther, and the cther phase was adjusted to
ncutral pH by repeated washing with distilled water,
The washed ether layer contained almost all of the
prostaglandins, if any, and trace amounts of neutral
and polar lipids which originally exist in the amniotic
fluid in the bound form and require acidification for
release prior to cxtraction. This ether solution wos
mixed with the previous chloroform concentrate and
the combined solution was concentrated and there-
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after freed from the nonlipid contaminsnty by the sp-
plication of Sephadex columa chromatography.’* The
cluate from the Sephadex column was evaporated to
drypess m a tared container under vacsum & room
temperatere, and the residue wes walghed after further
drying ia 2 vacuum desiccator ower phosphoric so-
hydride. The total lipid thus obtaised was dissolved
in a small known volume of chlarcéona and aa aliquat
of this solution was used for ssparation loto polaer
lipids (R, = 0) and various neutral pid classes (R¢
> 0) by thin-layer chromatography (TLC) oa silica
gel G glass plates, wsing petroleum ether (bp 60-70
C):dicthyl ether:acetic acid (90:10:1, v/v)" u the
solvent systom for development. Various neutral Epids
thunp:.rndm:hz‘!’lﬁphumqnmmdby

pids
the followiog pair of solvent gystenms,
methanol :conc, ammonia (65:35:5, v/lv) lndc&cw-
form: methanol: acetoge: scetic acid:water (3:1:2:
0.5, v/v).»* Phospbomolybdate :ptm"mmd-
the visuslizing agent for the warious phospbolipids.
Another aliquot of the phospholighd salution was wed

for the separation into various phosphelipid clases by
one-dimensional TLC using s scivomt syeSem,

form:methasol;acetic ackd:water (399:120:25:15,
v/v)," and ultimately lecithin (L) sad aphiagomyelin
(S) were quantitated from the TLC shet by the ap-
plicatioa of charring-transmizsion deositsdetoy.”
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Anulysis of Fatty Acids

Fatty acid analysis was carricd out on five lipid
fractions: cholesterol esters, triglycerides, free fatty
acids, lecithin, and sphingomyelin. These fractions were
scparated by preparative TLC. Aliquots of total lipid
solution were applied as bunds on TLC plates and
developed with respective solvent systems as described
carlier for scparation into various neutral lipid classes
and phospholipids. Absorbed layers of the resolved
lipids on TLC plates were scraped dircctly into 25-ml
round bottom flasks and saponified with 0.5 N mcth-
anolic KOH, and the fatty acids rcleased were con-
verted to methyl esters by heating for 5 minutes with
14% boron trifluoride in methanol.** An aliquot of
total lipid solution from each amniotic fluid was also
saponified and the fatty acids obtained were methylated.
The fatty acid esters were separated and quantitated by
the use of a Model 7400 Packard Gas Chromatograph
equipped with a flame ionization detector. The GLC
analysis was carried out on a 10% dicthylene glycol
succinate polyester, % in 6 ft column, maintained with
20 Ib pressure of nitrogen gas. Temperature program-
ming was carried out from 120 to 200 C. The fatty
acid methyl ester content of aliquot used for GLC was
0.5 to 1.0 pg. 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 fatty acid methyl esters. Peak
areas were determined by multiplying the height by the
width at half height. The relative percent of each fatty
acid methyl ester was determined by dividing the area
under individual peaks by the total peak area.

RESULTS

A significant increase in total lipids of human am-
niotic fluid from 22.50 to 43.73 mg/100 ml of fluid
was observed during the increase of gestationul age
from 18-22 weeks to term (labor) (Table 1). The
total lipid content was not remarkably diflerent in am-
niotic fluid between 18-22 weeks and 27-33 weeks of
pregnancy. However the lipid level was substantially
increased when pregnancy cxtended beyond 33 weeks.
There was no significant change, however, in the total
lipid content of umniotic fluid between 3740 weeks
of pregnancy and term with labor. Triglycerides, free
cholesterol, cholesterol csters, free fatty acids, hydro-
carbons, and polar lipids werc the major lipids in
amniotic fluid at cvery stage of gestation. Diglycerides,
monoglycerides, and cther lipids were the other neutral
lipids detected in most of the samples in appreciable
amounts at all periods. Lecithin, sphingomyelin, phos-
phatidyl ethanolamine, and 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 trace or in appreciable amounts. Among polar
lipids only lecithin and sphingomyelin were quantitated.
While an increase was noted in the amounts of free
fatty acids, free cholesterol, lecithin, and sphingomyelin
during the advance of pregnancy from the sevond
trimester (18-22 weeks) to the third tnmeste: 1 2% 31
weeks), the amounts of other classes of lipids. such as
hydrocarbons, cholesterol ¢sters, ether lipids, and to
some extent tri-, di- and mono-glycerides decreased

. " Tasie 1. Lirios of Human Amnionc FLuip

Group I (1) Group Il (€6) Group 11l (D) Growp IV (D)

Cumponents 18-22 wk 27-33 wk J4-40 wik Term labor
Total lipids 22.5%0 = 1.24" 25.53 = 1.01 41.43 £ 2.51 43,73+ 1.98
Total neutral lipids 17.49 = 1.1% 16.53 = 1.06 31.72 £ 2.85 32.61 + 2.75
Hydrocarbons 1.62 + 0.12 0.73£0.16 1.9 +0.13 1.85 £ 0.2
Cholesterol esters 108 £ 0.8 0.80 + 0.11 5.16 £ 0.02 5.09 £ 0.06
Ether lipids 0.53 + 0.08 0.15 + 0.02 0.49 + 0.03 0.5 + 0.0
Triglycerides 4.87 £ 0.18 1.5 = 0.15 6.21 £0.13 9.91 £ 1.21
Free fatty acids 1.05 £ 0.06 5.19 £ 0.08 5.88 = 0.09 5.83 £ 0.11
Free cholesterol 324 £ 0.06 4.30 £ 0.0} 10.85 £ 0.91 7.55 £ 0.51
Diglycerides 0.65 + 0.08 0.53 £ 07 0.99 + 0.05 1.17 £ 0.07
Monoglycendes 0.45 = 0.01 0.33 &+ 0.00: 0.49 £+ 0.01 0.71 £ 0.01
Total polar lipids? 5.01 £0.11 9.00 £ 0.81 11.71 £ 0.91 11,12 +£0.713
Lecithin 1.97 = 0.21 462+ 0.0 7.028 + 0.41 8.1} x0.19
Sphingomyelin 1.99 £0.32 3. x0." 297 £ 0.3 1.74 £ 0.18

* = Number of cases n parenthesis
* = Values in milligrams per 100 mulliliters amnistic *wid = SD

! = Composed of lecithin, sphingomyelin, pho~; hat. .1 ethanolamim
lyso lecithin, lyso phosphatidyl cthanolamine, cards.-lim:  and cerebross -
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husphatidyl serine. phosphatidyl inesitol. phosphatidic acid.
ind prostaglandins (E,. E.. F.,.. Fy)
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Taste 2. Farty Actd Cosrouttion of Totar i arin + HUMAN Auwsiotn FLuib AT DIFFFRENT Pericos of GESTA NN
Group | ()* t wp Il (4) " Growp I (D Growp IV 1)
Fatry acid 1822 wik T wk Jd-40 wk Term labor
12:0° [ | P «+0.2 0.6 £ 0.01 0.6 £ 0.01
14:0 2.4 =01 t 0.1 1.6 £ 0.02 1.5 £0.1
14:1 nrR+0.1 1+ 0.0 0.6+ 0.01 1.0 £ 0.1
15:0 0.9 0.2 = 0.01 0.6 =£0.02 0.3 £+ 0.01
15:1 0.4 £ 0.01 = 0,01 0.6 + 0.02 0.7 < 0.01
16:0 406 = 3.2 60+ 196 7.2+ 1.3 MNaxld
16:1 1.5+ 0.} 4~ 0.2 3.5+0.6 5.3+0.8
17:0 1.9 = 0.1 1 ' = 0.01 1.2 £ 0.01 1.1 = 0.01
17:1 1.6+02 21 x0.1 1.4 £0.1 0.4 £0.01
1R:0 1.3+ 1.2 g £1.2 13.2+£ 0.9 14.7 + 0.%
18:1 219 = 1.1 2.7+ 1.1 B4+ 1.6 2.5 £ 1.1
18:2 5.1 0.6 1.8+ 0.9 11.2 £ 0.8 6.5x£0.6
18:3 0¥+ 0.1 0.7 £ 0.1 1.1 £0.02 1.0+ 0.0
20:0 0.1+ 0,01 09 +0.08 0.4 + 0.01 0.4 £0.01
2:4 0.7 £ 0.06 3.0 £ 0.09 2.1 £ 0.02 0.4 £0.02
22:0 0.9 = 0.09 1.1 £ 0.01 1.4 = 0.05 1.9 £0.2
22:5 0.9 £0.2 1.5 = 0.06 1.8 £ 0.06 1.6 £ 0.1
23:0 0.7 = 0.01 0.3+£00 1.1 £ 0.04 1.7+0.2

* = Number of cases in parentheus
' = Number of carbon atoms: number of double bonds
i Percent of total faity acids = SD

Jut = that perie] Beyond 33 wecks of pregnancy,
the amounts of all classes of lipids except sphingomyelin
incrcased significantly. The L/S ratio showed a sharp
risc with the advancement of pregnancy from 18 weeks
to term in labor. Among the lipids, the quantity of
lecithin only altered strikingly and became maximum
during the advancement of pregnancy beyond 33 wecks.
The L:S rativ was maximum at term with labor.
Table 2 shows the fatty acid composition of total
lipids at different periods of gestation. Palmitic, oleic,
and stearic were the major fatty acids at all stages of

gestation. No remarkable variation was noted among
fatty acid composition of total lipids at different stages
of gestation, except in the amount of palmitic (16:0)
and heptadecenoic (17:1) acids. Palmitic acid showed
a. continuous drop during the advancement of preg-
nancy between 18-22 weeks and 3440 weeks, fol-
lowed by an increase to its original level at labor in
term. The heptadecenoic acid content was decreased
with increase of gestational age.

Table 3 shows the fatty acid composition of choles-
terol esters. The fatty acid composition of cholesterol

TasLe ). Farty Acio Comprosmion of Crotesterot Estrrs of Ht MaN AMNioTic FLUID AT DiFrerent PEruoos of GesTaTion
Group 1 (3)* Group 11 (4) Group 111 (3) - -+ Group IV (3)
Fatty acid 18-22 wk 27-33 wk 3440 wk Term labor
12:0" 0.6 + 0.0¢ irace 2.5 +0.02 4.1 =0.2
14:0 1L.2+0.1 1.1 £0.0 5.5 +0.04 6.3 +£0.1
14:1 1.2 £0.0 trace race 3.4 £ 0.1
15.0 1.2+ 0.1 trace trace 2.6 0.1
15:1 0.9 + 9.1 trace trace 2.0+ 0.0
16:0 X.R £+ 0.8 R 128 B ) 2.1 £1.2 8.1 £0.3
16:1 1L1s0.1 15.7 £ 0.9 12.7 £ 0.9 11.1 £ 0.8
17:0 1.1 £ 0.0 trace trace 5.5 0.1
17:1 1.2 = 0.0 trace 2.9+ 0.0 1.2 £ 0.0
IR:0 5.9 +0.1 9.7 = 0.6 31+0.2 3.6 0.1
I%:1 5.9 = 1.6 2.6 £ 1.8 2.1+ 1.1 17.7x 1.1
IR:2 1.2 = 1.1 13.0 £ 0.8 17.8 = 0.R 5.1 +£0.1
I®:1 4.6 = 0.2 1.1 = 0.02 0.6 0.0 9.6 +0.1
20:10) 0.6 =0.0 0.9 = 0.0 trace 1.2 £0.0
x:d 1.7 = 0.0% 2.6 £0.1 5.9+ 0.1 6.5 +0.1
22:0 2.5+0.01 2.2 0.0 2.8 +0.0 4.2 £0.1
22:58 L1001 T1+0.1 3 0+£0.1 6.6 £0.2
24:0 1.1 = 0.0 9 +£0.0 Irace 0.2 +£0.0
® = Number of cases in parenthesis
' - Number of carbon atoms: number of double bonds
* = [Percent of total fatny acds + SD
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osters showed continuous variation Juring the advance.-
ment of pregnancy. Particularly the cholesterol ester
at term (labor) had a fatty acid spectrum distinct from
that at any other stage of gestation. Palmitic acid con-
tent was minimum at labor and maximum at 27 to 33
weeks of pregnancy. Palmitoleic acid (16:1) showed
« remarkable increase during the increase of gestational
age from 18-22 wecks to 27-33 wecks and a slight
decrease thereafter. Heptadecanoic acid (17:0) showed
a significant increase at term in labor. Linolenic acid
(18:3) content was decreased between 18-22 weeks
and 2740 weeks but was almost doubled at term with
labor. Arachidonic acid (20:4), behenic acid (22:0),
and docosapentaenoic acid (22:5) showed an increas-
ing trend during the advancement of pregnancy.

Palmitic, oleic (18:1), and stcaric (18:0) were the
major fatty acids of triglycerides at all gestational ages
(Table 4). No remarkable variation in fatty acid com-
position of triglycerides was noted during the advance-
ment of pregnancy except in the amount of palmitic
and myristic (14:0) acids. The palmitic acid content
was decrcased between 18-22 and 27-33 weeks. in-
creased between 27-33 weeks and 3440 weeks and
decreased again between 34—40 wecks and term in
labor. The myristic acid content was remarkably high
(18.1% ) at 27-33 weeks of pregnancy and remark-
ably low (1.2-3.2% ) at other stages.

Table 5 shows the fatty acid composition of free
fatty acids. No significant variation was noticed in fatty
acid composition of free fatty acids at different stages
of gestation. except in the amount of oleic and palmitic

acat. While both palmitic and oleic acids were equally
the must predominant futty acids at early stages of
pregnancy, oleic acid was the most predominant one
at lubor in term.

Tahle 6 <hows the fatty ucid composition of sphingo-
mychn. The sphingomyelin contained high levels of
lauric, palmitoleic, and docosapentacnoic acids in ad-
dition to palmitic and woleic acids. Myristic acid level
of sphingomyelin appeared to drop with sdvancement
of pestation. Palmitic acid level showed an increase
between 18-22 weeks and 34-40 weeks. but its level
was decrcased at term in labor. Oleic acid content was
maximum at labor and minimum at 18-22 weeks of
pregnancy. The most remurkable observation was that
arachidonic acid level was unusually high (30.4% ) at
term in labor whereas its level was very low at carly
stage of pregnancy. The amount of docosapentacnoic
acid was lowest at labor and highest at 27-33 wceks of
pregnancy. .

Table 7 shows the fatty acid composition of lecithin
at diffcrent stages of gestation. Palmitic acid content
of lecithin showed continuous increase during the ad-
vancement of pregnancy. The rate of increase was ths
highest during the advancement beyond 33 weeks of
pregnancy. Palmitoleic acid content in lecithin grad-
ually increased between 18-22 weeks and 34—0 weeks,
but its value drops at term in labor. The amount of
lauric (12:0), myristic, linolenic (18:3), behenic, and
docosapentacnoic acids dropped significanth dduriny
the advancement of pregnancy. The munt ity
observation was that lecithin contains an unusu.bi,

Taser 4. Famiy Acio Commusimion of TRIGLYCFRIDES OF HUMan Asnioric FLui a1 DisreresT Praxoos of Gestanos

Growup 1(D)* Group 11 14) Group [ () Group IV (1)

Futty wed 18-22 wk 27-13 wk 34-40 wk Term lubor
120 0.7 0.0 1L5+0.1 0.7+0.0 2.9 20.Me
14:0 1.4 £ 0.0 8.1 = 1.2 1.2+00 J.2+£0.00
14:1 trace trace 0n3+0.0 1.5 0.0
15:0 1.0 £ 0.0 0.7 2 0.0 0.6 £0.0 1.4£0.0
15:1 N4 +£00 trace irace 0.4 £0.0
16:0 X9 +1.R 16.6 £ 1.1 5.1 = 1.8 9.8 +1.)
16:1 L5402 5.6 0.0 L6 +0.1 4.1 £0.%
17:0 0.8 + 0.0 0.74+0.0 0.2+00 0.5+0.0
17:1 1.0 = 0,0 trace 0n.2+£00 0.6 £0.0
18:0 IL.R = 0.8 ES+00 4.3 £ 1.1 13.24£0.8
1IR:1 0.9 =+ 1.9 16.9 £ 1.1 ]I+ 12 1.6 4.1
18:2 Y2000 6.2 £ 0.6 6.1 +£0.1} 540}
1R:1 1.1 0.0 6.5 £ 0.4 trace 0.9 £ 0N.0R
20:0 1.0 £ 0.0 0.5 £0.02 trace 0.2+ 0.0
X:4 0.8 = 0.0 6.1 £ 0.1 1.0x0.01 2.6 £0.1
22:0 1.4 = 0.01 2800 2.1 £0.02 2.7x0.1
22:5 ns + 0.0 62%0.2 2R £0.01 0.6 0.0
4:0 0.6 = 0,00 1.1 £ 0.1 1.2 = 0.01 1.d+0.0
¢ -: Number of cases in parenthews
* .« Number of carbon atoms: number of double © -
* o« Percent of 1otal fatty acids = SD
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Taste 5. Farry Acio CovpouTion oF FREF FATTY A. 0% of HUMas Ausioric FLuip a1 Dirrerent Pemioos of GEsTaTion

Group 1(3)* Growp 1l (6) Group 11 (3) Group IV (1)
P T Futty ocid 18-22 whk 27-33 wk 340 wk Term labor
‘3‘-;:’. 12:0 1.5 £ 0.01 0.8 + 0.0 race
Vo 14:0 2.5 0.0 5.740.3 1.3 £ 0.01 6.2%0.5
P 14:1 2.3 +£0.08 19 0.0 0.4 £0.0 trace
,:.:u 15:0 1.9 + 0.1 17 +0.02 O.gto.g trace
i g NS 15:1 1.0 = 0.0} 0.5+0.0 0.2 0. trace
A 16:0 27.5% 1.1 2.1 +£0.9 197+ 1.8 .2+ 1.2
D1 16:1 - 1102 1.9 +0.3 430 7.3+ 0.8
[ e 17:0 1.4 +£0.03 3.9 £0.2 0.4 0.0 \race
Tt a 17:1 1.1 0.0l 1.2 £ 0.01 0.3 £0.0 trace
T 18:0 1.1 0.5 12.9 £ 0.6 12.6 + 0.9 10.9 = 1.0
ST 18:1 6.8 £ 1.3 18.3 £ 0.9 38.5 + 4.2 31.5 & 4.8
el 18:2 2.7 +0.08 $.4£0.3 4.3 £0.) 4.2+0.6
18:) 0.9 £0.0 2.3 £ 0.0 2.3%0.2 0.8 + 0.0
20:0 0.9 +0.01 1.4 £0.0 0.4 £ 0.0 0.6 + 0.0
20:4 5.0+0.3 9.0 +£ 0.3 3.2 +0.1 £.0+0.4
22:0 2.1 £ 0.08 5.6+£02 5.6 £0.2 3.6 0.1
22:5 2.5 +0.02 4.3 203 3.9£0.3 4.3£0.2
24:0 0.7 0.0 2.1 £0.0 2.0 +£0.0 1.4 £ 0.01

* = Number of cases in parenthesis
' = Number of carbon stoms: number of double bonds
* - Percent of total futty acids = SD

high amuunt of docosapentacnoic acid only at an early  The amount of total lipids of the amniotic fluid increase
stage of pregnancy and virtually none at later stages  with gestational age and reaches its maximum at 40
(beyond 34 weeks). weeks of pregnancy. In this respect, this report agrees
i with that of Singh and Zuspan,'? but differs from that of

‘:.ff?‘; PIENIIaN Biezenski and coworkers.® Also, in contrast to the find-

7 The quantity of total lipids in human amniotic fluid ings of Biezenski et al,* triglycerides and free choles-
S as reported in the present study is higher than that terol have been found to occur in high amounts in
é‘;’; & reported by other investigators.*!*'? This is probably amniotic fluid in the present study. The present report

¥
L )

et e,

due to the fact that the procedure used here which appears to be the only one to suggest the presence of
involves acidification extracted almost all of the bound  ether lipids in human amniotic fluid. Further studies

")

S
AR
Nt

e S

Exad lipids which were not considered by earlier workers. are in progress to study the origin of ether lipids in
‘!"-.‘?).f,‘-_ s - .
'j'?: = Tastt & FaTTY ACID COMPOSITION OF SPHINGOMYELIN OF HUMAN AMNIOTIC FLUID AT DiFrexent Prasoos of GestaTion
Jie R Group 1(3)* Group Il (6) Growp 111 (3) Group 1V (3)
§:’L o Fauty ocid 18-22 wk 27-33 wk - 3440 wk Term lobor
ST 12:00 9.8 0.2t 3.2 £0.1 6.4 0.3 7.4 £ 0.6
Y 14:0 7.1 £0.3 6.6 +0.1 5.5+0.0 trace
r.'.‘:'k: 14:1 irace trace ¢« trace lrace
P ts 15:0 trace trace trace trace
=5 :i" s 15:10 trace trace trace trace
2y 16:0 17.6 £ 0.6 21.6 £ 0.6 30.6 1.1 14.1 £0.5
et 1621 16.5 = 0.8 3.3 0.1 15.5 £ 0.5 8.5%0.2
i 17:0 5.9+0.2 18 £0. trace trace
¥ By 17:1 trace 0.4 £0.0 trace trace
S e 1R:0 1801 13.7£0.3 6.0%0.2 4.9 £0.1
AV AL 1%:1 6.1 £0.1 13.6 £ 0.6 8.5+0.3 19.2 + 0.3
=57 18:2 2.7£0.1 3.6 £0.2 0.6 +0.0 3.6 + 0.1
A IR:} 7.4 x£0.2 0.6 £0.0 trace 0.2 £ 0.0
:‘ﬂ.’ 20:0 2.3 £ 0.08 0.7 +0.0 trace trace
i 2:4 1.3+ 0.07 1 5+£0.0 1.7 = 0.06 30.4 £ 4.2
i 22:0 trace trace 2.5+0.0 1.1 £ 0.0
§ORneE 22z 15.9 =0.2 4.8 £ 0.9 15.1 £ 0.3 7.7 £ 0.1
24:0 1.6 =+ 0.08 race 7.6 £ 0.0 2.9 0.0
* = Number of cases in parenthesns
e S . * = Number of carbon atomyv: numler of double bonds
333 g';: * = Percent of total faty sovds = SD
g__-';-‘? 430 Obstetnct and
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Growp 1 (D)°

Taste 7. Farty Acio Composmion of Lecmmius of Husan Awsione FLUm at Disst reNT Pranss of GisTalos
Growp 1l 14

. — — = — . — — — —

Grmp HI LY Growp IV (3)
Futty ocud 18-22 wk 27- 37 wi J4-40 ul Term lubow
12:0° a0 Irace trace race
14:0 1902 Irace wrace L1 0.0
14:1 irace trace trave trace
15:0 ruce race race irace
15:1 trace frace wrace Irace
16.0 17.9 £ 0.9 2.0 £ 0.8 4.2 = 1.1} Mo x1.2
16:1 6.5 +0.5 1.0+0.2 1.7 0.6 21 +0
17:0 trace 0.9 £ 0.02 6.2 £ 0.0R 1.9 0.1
17:1 irace 05<«0.0 trace trace
18:0 TR x0.2 9.9 0.1 4.7 = 0.06 4.1 £0.1
18:1 7.9 +0.1} 15.3 +0.2 R+ 0.02 L9 +0.2
18:2 6.0+04 9.2+0.1 d =001 lgx0.
18:1 R.5+02 race trace 0.6 +0.02
20:0 1.5 +£0] trace trace race
xN:4 6.1 +0.1 11.5 0.2 DR £+ 001 10,6 £ 0.1
22:0 6.2 +0.1 trace .5+ 0.0 0.6 £0.0
22:5 24.7 4 O.R 224 £ 0.1 D.4+00 0.6 £ 0.01
24:0 1.2 £ 0.1 trace trace 2.6 £0.02

i
|

= MNumber of cases in parenthess
= Number of carbon atoms: number of Jouble bond.
+ Percent of total fatty acids = SD

“w o 8

amniotic fluid. The L/S ratio. which invariably in-
creases with gestational age, is 2:1 or greater beyond
34 weeks of pregnancy and becomes maximum at term
labor. This observation correlates with that of Gluck
and associates.!!

Palmitic, oleic, and stearic were the major fatty acids
of total lipids at all stages of gestation thus studied.
This observation contradicts that of Warren et al*
who reported that heptadecanoic acid (17:0) is the
most predominant fatty acid in early gestation. In the
present study, heptadecanoic is found to occur in small
quantities even in the early stages of pregnancy. Pal-
mitic acid content of total lipids decreases as the gesta-
tion progresses from 18 weeks to 40 weeks and then
increasces in term labor almost to the same level present
at IR weeks of gestation. This observation differs from
that of Warren and associates.'* More extensive studies
are therefore rieeded before firin conclusions are drawn
relating fetal lung maturity with the quantity of total
amniotic fluid palmitic acid as suggested by these in-
vestigators.

The fatty .acid composition of cholesterol esters
varies with gestational age. It is intcresting to note that
the amounts of heptadecanoic acid and linolenic acid of
cholesterol esters were unusually high in term labor.
Also, the amount of arachidonic acid of cholesterol
csters increases with the advancement of pregnancy.
It appears that the arachidonic acid level of <holusterol
csters may be useful in assessing fetal lung matunty.

No remarkable variation in fatty acid compenition
of triglycerides and frec fatty acids is note: wily in-

Yol. 45. Neo 4
Aoril 1975

crease in gestationa! age, except in the 'amount of
myristic acid in triglycerides and the amounts of pal-
mitic and oleic acids in the free fatty acids. It is not
known why the amount of myristic acid in triglvcerides
is unusually high at 27-33 weeks of pregnancy and
remarkably low at either earlier or later gestational
periods. Of course the possibility rem:ins that there are
two pathways for the synthesis of tngh + 4.
involving myristic and the other involving e - =
acids (possibly palmitic acid). This mynistic acid path
way may be predominant at 27-33 weeks of pregnancy.
In this respect, it is worthwhile to point out a recent
report of Gluck and Kulovich®** in which they sug-
gested that two pathways exist for the synthesis of lung
lecithin in the human fetus. One process which is active
at 22-24 weeks of gestation, involves both palmitic and
myristic acids; the other involves only palmitic acid,
which is active at 34-36 weeks. However, no explana-
tion can be given at the present time on a) why the
amount of palmitic acid in total free fatty acids de-
creases with increase in gestational age, and b) why the
amount of oleic acid in free fatty acids is maximum in
term labor. '

Su far as sphingomyclin is concerned, the arachidonic
acid content is unusually high at term labor and very
low « early pregnancy. The opposite pattern exists in
the « we of docosapentaenoic acid. It appears that there
may he an interrelationship between these two fatty
acid- in sphingomyclin and fetal maturity.

1-¢ fanty acid composition of lecithin deserves a
spesial comment. The palmitic acid content of lecithin

LA
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increases with advancement of pregnancy. H. acver,
this increase becomes markedly accelerated at 1+ 34th
week of gestation. This observation supports th view
of Gluck and Kulovich®* that a dipalmitoyl patt «ay is
most active at 34-36 weeks of pregnancy fhor the
synthesis of lung lecithin of the fetus. It is therefore
suggested that fetal lung maturity may be assessed by
the estimation of palmitic acid in amniotic fluid lecithin.

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 the amount
of arachidonic, behenic, and docosapentaenoic acids
of cholesterol esters and palmitic acid of lecithin must
be supplemented with further chemical and clinical
data before final conclusions are drawn about fetal
lung maturity,
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EDITORIAL

tl

Biomedical Research Subjocts: Who Should Be Exempi?

In retent years, Diomedicg] retsarch hay come
under over Increasing srutiny, Such arties!
cxamination of research practioss |nvolving
beman subjects is evrrently embodied in the
movement called “‘comaumerisn™ and specifl-
cally in that movement's comcern with the
“dght to kmow." 1o the blomedical rescarch
communily, it is expressed in the requirement
for voluatary, informed consent-giving oo the
part of paticnts. Glven suck univcreal poneern,
any perveric outcome It ressarch in humang
todey 81 that witnessed with the now isfamous
Tuskegee syphilis study only serves s & Lrigger
ing mechanism to bring adout greater external
control of the biomedical research community,
The uitimate effect of 2 disproportionate degree
of control over biomedical research rusiding
outside the Biomedical socanr is further custails
ment of essynlial biomedical research, Socicty
gemonstrates an ambiveleacs i its demands
¥pon the blomadical ressarch sector; thare i
"the requirement for gredter tafety in hodical
- herapewtics dnd simultanecusly there i the
" demand for greater proof d‘thecﬂ'lney of that

.'-!Illidlndo

Esscetial 1o all 300d restarch design i the

i malnteasnceo of the Balsnce betwean risks sad

begefits. Disreption of this balance results in
- wither excessive sisks 10 peticats o7 an sbhtee
- ment of productive rescarch: productive 1o~

search often beary am inverse rclaticeship ta
* patient gafmty, These two vilues s they apply
to biomedical resedroh are vicwsd as the sicn=
tific priority of discovery on the one hand and
' hamane therapeatic lrestment oa the other,
This has come to be known 23 the dilemmu of
scienct and therapy. In attempling L0 maintain
such a delieate bataace, it becomes absolutely

, eazential that the biomedica! resezrch sector put
* forth the grestest effort possible 1o minimize

the Hkelihood of furure misadveatwres In
human biomedical experimentstion. Hencs,
thls problem can best be approached by review.

1069

lmm:mmcrhﬁldm rescarch subjects
who arc most supeeptibie and who lo the past
kave beon victims of such watownrd resedrch.
Lat Febrvary in Wahingon, D.C, the
Academy Forum, under the muspices of the
Natlonal Acsdamy of Sclences, began t0 grap-
plo with the problem by convesiag a confereace
entieled, “Experiments und Rescarch with Hu-
mang: Values in ConfBat.” The spaskers repre-
sentsd 3 broad spectrum of profeesiany) disci-
plines and vicwpoints. During the two-day
conferency, the participants sddrossed the lssus
of populations at risk. The groups selected for
special examination by the forum wers the
fetus, the child, the mititary/prisever, and the
poor. Recagse of their “captiva™ suatum, #dvi
ously all fosr groups sre deserviag of specisl
considermilon. Howewer, such captive lnstitu-
tions or coaditions as ianiified by the Acsd-
emy Forum can on cosasion very well provide s
mifeu for biomedical remarch participation
which affords far more protestion thaa many of
the so-called moncaptive institutions. Admil-
wdly, thery i 8 demomstrabie nhul“ﬂ:
regulling solely from being catified wih 2
caplive group. However, reganding ose's salta

bility for participation in biomedica! ressarch, |,

believa "the lusus goes beyoad capiive kﬁz
identification per so, Tha teuly jeopardid

[ac10: appesr 1o be & Soflciancy or'sbacnce of
thase bicsocls! defenié meshaniams ¥siantial
far copiag with & vary compies fociety.

Who, thes, lacks thess dafonses and thny
should be considered for examption from
humaa biomodical researcht Sucoinctly stated,
they ere those who are clesrly incapable of
providing their voluniary lsformed consest,
Specifisally, they are the functionally illitecats,
the senlly, thosc who do mot command the
languegs, and the mentaily incompstemt. By
dentilyiog and caxsmpting these [ndiridualy,
irrespective of thalr eaptiys or noncaptive sca.
tus, the probability of future human biomedical

e
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misadventures will be greatly reduced; and, in
doing s0, ressarch quality would aot be ¢om-
. Moresver, thess basic criteria for
exemption could be aptly applisd 10 any indl.
vidual, be he griscner/military or paor. AL’
though fophici: {n the term “poar,” it is social” .
snd cultarsl deprivation ratder than's simphe
lack of sconamic resources that s of primary
miﬂum m,the ¢ase of Diomedical rescarch,
Tbm lu mm, danpsificd as poor who do net
p ‘znd grinding socisl and cuttural
dcprhuioa tld bence nad m& be exctuded
rmm participation, in I\l-ll'.llll blomedical re-
search. The tame criteria for exemplion in the
case of the fetus and the child would approprie

thelr biologleal Npremmistives and, in my
i jodgment, (hoir logal reprogentatives ss well.,

| The peteatial mechanissd for further defini-
; tion apd implememation of applicable guide-

lines' for blomedical research subjectt is pro-
vided for by the acticn taken by Congress In
July 1974 whes it approved the Natiooal Res
search Act amending the Pubiic Healkh Servics
Act 10 establish 3 Nutlona] Commission for the
Frotsction of Human Subjects of Blomadical
and Behavioral Research. The commission is to
beve 11 members appointed by the secretary of
health, education, and weifure. Members are ta
be from the fleids of medicine, law, sthics,
ticalogy, biclogy. physical behavioral and 10-
cal sxcionces, phicscpby, bumanitics, health
adminfstretion, government, and public affairs.
Five of the members are to have backgrounds ie
biomedical or behevioral ressarsh involving
hamaa subjects. The commissiona Is 1o condust
comprohensive investigation of the legal, social,
and cthical impiications of blomedical/behav.

- 4
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.'ler.»bcl seorl, \,ﬂi“..ﬂ.!i' tar teimm-
o nlNTEI B L P s b nlr 254
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subjects. Quidalines and recommendations sr Bl
10 be mada to the secretary regarding the -

|
| mlr be spplied (o the parcats, wbo qmimp i
!

Voi. 50, Novemsaxr 1575 3%
ioral ressarch and teshnology involving hamag !

spplication of thess guidelines 10 biomedios! ' § i
and behavicral researeh. {1 {50 bno a0k
The dutles of the commission will be muhiph
aumummdﬁﬂﬂnhaw
-;msnd. conment-giving programs_mvelving ¥
ren, prisonszs, and thy mstitutionalized 3
“mentally inflrmed, Additdonaty, reviey of axq
_lsting protective ragulations will be nuhud :
tlong with [nvestigaton of the nature, catent,”
and purpose of research l'rwoMns living fotuses

ud alternate means for uhlﬂln' uuh per % [
ﬂuﬂy the eomnidm will make MGII-I. - TRy
‘mendations 16 the Congress regarding the fusc- e Ul
tions and schority of tha National Advisory £ k2 -
Council for tha Protection of Subjects of Ble- L
medics! and Bshavioral Research o be estad- Fo B
lished July 1; 1976, under Saction 217(f) of the "1 7 Hawe
Public Health Service Act, Some of the dutles " 1 .. Colwm
of the council wifl be 10 adviss and make § 3 U of!
recommendations Lo the secretary regardingthe & New ¥
protection of humaa subjects of Biomedical ead  { ¢ : Jobma |
behavioral Pesearch, 10 review policies and ! - - "c"'“
reguistions, and to digreminaty information to 8 SUNY.
the public. . 9  Uofc
At can be deduced from he chargs to the 10 U ot ll
commission and the subsequent responsibilitics & I Yals
of the coundil, claarly there will be sxemptions | 13 U. of M
from blomedical research. One hopes that these n Nartlwm
exemptions will be bascd on criteria closcly u Weaking
paralicling hoes suggosted in this editoriel. & : U. of Ri
Heway W, Fosmin, Ja. M.D. R x W
”lﬂb' E 1] Iefh: Bu
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Removal of the Normal Uterus*
HENRY W. FOSTER, JR., MD, Tuskegee, Ala

ABSTRACT: The uterus ks often Jusilfiably removed when
anatomically i Is 2 normal organ. Unfortunaiely, such surgery
ofien Is vlewed with suspicion becsuse there Is fallure o com-
municate the |uslification to patlents and uninformed critics.
An efiort s made in this manuscripl to calegorize procedures
and thus more clearly delineale the Indications for removal
of the normal uterus. Reviewed Is a total of 485 hyslereciomies
performed over & len-year period in a medical school af-
fMiated hospltal providing training in obstetrics and gynecology
for second-year residents and for third- and lourth-year medi-
czl students, Eighty-two of the 485 uterl removed (18.9%)
were considered analomically normal by the criteria set forth.
Tha morbldity associsled with these cases was minimal

OBSTETRICIANS AND CYNECOLOGISTS must guard vigi-
lantly against the injudicious and indisciminate re-
moval of the normal uterus. Failure to do so will only
serve to reinforce much of the hostility and suspicion
currently directed toward our discipline. However,
much of the hostility and suspicion is unneccesary
and exists because there is failure to communicate the
concept that removal of the anatomically normal
uterus can be completely justifiable. In fact, in some
circumstances it is imperative that this normal organ
be extirpated. Consequently, efforts must be made to
inform patients and uninformed critics.

Basic textbooks of gynecology make little or no
reference 10 removal of a normal uterus per se. There-
fore, I wish to delineate more clearly those conditions
under which removal of the normal uterus constitutes
acceptable surgical practice. I am cognizant that this

involves much that is subjective and philosophical and -

that there will not be unanimous agreement with the
opinions presented. I hope, though, that these opinions
and judgments will serve as a point of reference to
place this controversial subject in better perspective
and to improve communications between physicians
and patients regarding this surgical procedure.

To determine what constitutes a2 normal uterus is
not always a simple task. Nonetheless, some criteria
must be set. It is estimated that the adult nulliparous
and parous uteri have average weights of 60 and 90
gm respectively. It also is estimated that one out of
five women past the age of 30 has either clinical or
subclinical myomas! For the purpose of 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 was per-
formed in 1843 by Charles Clay of Manchester, Eng-

*Read before the Section on Obuetrics and Gynccology, Nationa! Medi-
!ﬂglAA.”;“ll.gei Seventy-ninth Apnual Meeting, New Orleans, La, July

-Aug 3. .

4From the Deparument of Obstetria and Gynecology, John A Andrew
Memorial Hospital, Tuslegee, Ala. Dr. Foster s now with the Depan-
ment of Obutetrics and Cynecology, Mebarry Medial College, Nash

Tenn.
Reprint requests w0 Dr. Foster, 1005 N I8th Ave, Nashville, Tenn 37208,

land, although his patient died on the 15th postopera-
tive day. The first completely successful hysterectomy
was done by Dr. Walter Burnham of Lowell, Mass, in
1853.2 However, it was well into this century before
this procedure approached any acceptable mortality
and morbidity figures. Thanks to the 20th Century
advances in surgical technics, blood banking and in-
fection control, hysterectomy has become 2 basically
safe procedure, although mortality and morbidity have
by no means been reduced to zero. In a large, well
respected training hospital in this country, the mor-
tality from this procedure was 0.5%.3

Moreover, the associated nonfatal complications are
not to be taken lightly. Though infrequent, the most
common serious complication of hysterectomy is bleed-
ing requiring postoperative suturing in 0.8%,.4 Other
frequently encountered complications occur in the
urinary tract. A study in 1962 reported a 19, incidence
of unilateral ureteral ligation associated with total
hysterectomy.®

Fistula formation frequently complicates hysterec-
tomy. Ureteral-vaginal fistula is rare except when the
ureters are skeletonized as with radical cancer surgery.
Also, rarely, rectovaginal fistulas result from injury to
the sigmoid colon or rectum in the course of hys
terectomy. ;

It has been shown that laceration of the urinary
bladder occurs in 2%, of hysterectomies.® Fistula forma-
tion here, however, can be essentially eliminated if
the injury is recognized promptly and repaired prop-
erly.

Significant morbidity is thus a real threat whenever
hysterectomy is undertaken and is reason enough to
demand great care in patient selection.

INDICATIONS FOR OPERATION

The justifiction for removal of the normal uterus
is clearer in some instances than in others. Table 1
lists what I have termed established indications for
removal of the normal organ, as well as relative in-
dications for this procedure.

Although hysterectomy, usually vaginal, is employed

TABLE 1. Indications for Removal of the Analomically Normal Utsrus

Established Relative
Indications

Indications
Ovarian cancer Sierilization
Oviduct aancer Mental retardation
Vaginal cancer Ecwopic preguancy
Chuonic pelvic inflammatioa Familial history of cancer
Endometrionis Pelvic pain
Ceniual prolapse Hydatid mole

Postirradiation of uterus
Beuign ovarian discase
Pelvic tuberculosis
Posxpartum bemorrhage
Dydunction bleediog
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for sterilization it is not a universally accepted prac-
tice. Most gynecologists perform hysterectomy for
sterilization only when there are other, more general-
ized indications for removal of the uterus. Recently,
I have begun to use hysterectomy in patients with
severe mental retardation. Hysterectomy can be done
cither for sterilization or to eliminate the menses,
which is of significant hygienic benefit in these severly
handicapped individuals.

Hysterectomy often is the procedure of choice in
both interstitial pregnancy and ectopic pregnancy
when 2 single remaining tube is involved and must
be removed.

Whether to perform hysterectomy for dysmenorrhea
or generalized intractable pelvic pain is a difficult
decision because of the subjectivity of this complaint.
It is recommended that a psychiatric perspective be
sought when no organic cause for pain can be found.

More liberal use of hysterectomy in the presence
of the normal uterus could be warranted in patients
with a strong family history of 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 from
ovarian cancer than from cervial carcinoma.?

Fortunately, the intracavitary use of radium for the
control of benign uterine bleeding has been aban-
doned. Studies have revealed a relatively high occur-
rence of cardnosarcoma in patients treated in this
manner; consequently, prophylatic hysterectomy ap-
pears justified®

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

Possibly, in the patient over 35 with benign ovarian
neoplastic cysts, hysterectomy should also be dome.
Secondary malignant degeneration may occur in any
of these neoplastic tumors and they all possess a vary-
ing apadty for bilaterality.

Hysterectomy may be indicated in patients with
diabetes mellitus. This consideration seems reasonable
since it has been shown that the coexistence of this
disease and endometrial cardnoma is frequent. It has
been reported that 209, of all patients with endome-

TABLE 2. Ten-Year Exparience With Hyslerectomy

Totel dnatomically Normal Uteri

Time"Period Studied No. Casea No. Cases % of Total
May 1963 - May 1964 [} E 125
May 1964 - May 1965 9 7 42
May 1965 - May 1966 1 ] 7 184
May 1966 - May 1967 o ] 0.9
May 1967 ~ May 1963 50 13 260
May 1968 - May 1969 4 5 108
May 1969 - May 1970 5 L] 1.7
May 1970 - May 1971 53 10 188
May 1971 - May 1972 L] 1 ne
May 1972 — May 1973 52 L] 115
Towmls 483 44 169

trial carcinoma have overt diabetes and one half of
these patients have abnormal glucose tolerance curves.?

The modern 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 four
months of this regimen.

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

Again, reproductive desires dictate the course of
action in severe postpartum hemorrhage. In the young
patient who has further procreative desires, ligation
of the internal iliac artery should be done. If necessary,
both ovarian arteries in addition "9 both hypergastric
arteries should be ligated. Pregnancy and delivery can
follow these procedures and are completely uncom-
plicated.’®

MATERIAL AND DISCUSSION

1 have reviewed my experience with hysterectomy
over the past ten years at the John A. Andrew Memo-
rial Hospital in Tuskegee, Alabama (Table 2). Be-
tween May 1963 and May 1973, 485 hysterectomies
were done. Of these, by the criteria set forth in this
manuscript, 82 (16.9%) of the uteri removed were
normal. Of these 82, 41 (50%) fell into the group
defined as having established indications (Fig 1).

Pelvic inflammation by far was the most frequeat

24
22

DIAGNOSES FOR
ESTABLISHED INDICATIONS

FIQURE 1. Diagr for blished Indicat (n=41).
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N lished indications, It is interesting that only one hys-

"% terectomy (1.2%,) was done exclusively for intractable
242 DLAGROSES FOR RELATIVE DDICATIONS . pelvic pain. Certainly, many of these patients had
3 varying degrees of pain but when more than one symp-
s tom was present, only the predominant or primary
= symptom was recorded as the indicated cause for op-
! eration. The single hysterectomy done for ectopic

pregnancy (1.2%) was a case of intraligamentous

I I I I pregnancy.
H = There were no fatalities among the patients having

AREEY & o N, 3 normal uteri removed. In addiuon, there was only
o 01.*' / \’40 jk && "9 &9‘5 2 minimal morbidity. Only one patient (12%) devel-
o < P, <!
<

‘P O N » o m

oped significant postoperative bleeding, which was
b easily controlled with several sutures placed vaginally.
There was no known injury of the urinary tract, and
none of the 82 patients developed any clinical throm-

FIGURE 2. Disgnoses for relative Indications (n=41). boembolic disease.

indication for removal of the normal uterus. All nine b e b i :::.,m. PhAladelpbia, W. 3. Seunders
hysterectomies for genital prolapse were by the vaginal g o965 g R
route and were combined with anterior and posterior B A O D T T FURAeR,
colporthaphy. Of the eight cases of endometriosis S ST ol Pracucl sbicuia 10d greccolop—te epes loe.
(9-8%), only one patient was white. 1 believe the dis- ¢ $2i® RD, Prauc JH: Serious bleeding following mgioal or ab-
ease occurs more frequently in blacks than the litera- & o VG ekl Di Ureieral imjury discovered after pelvic mrgery.
ture suggests. The single case of ovarian cancer was a 6. Gnber ER, O'Rourke ]J, McElnk T: Jatro-geakc bladder damage
unilateral serous cystadenocarcinoma. 1. Drie ‘m'.’“.‘:';{i“&. 2 et T S

The 16 cases (19.5%) of dysfunctional uterine bleed- 8. ke (£ dloming™iciiot ' bradios of . wieru
ing constituted the most frequent diagnosis in the 9. Visder JB: The smocatos of b sl ot &
group of relative indications (Fig 2). Admittedly, Some  10. Mengen W, Burchell R B pw T 4 959 atter
may choose to put this diagnosis in the group of estab- Ol iTaoe o ke Mmierml fliac aad ovarisa anerics. Obster
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CHILDREN AND THE INSTITUTIONALIZED MENTA:LY INRIRN
Henry W. Foster, Jr.

: On July 12, 1974 the United States Conﬁrass approved public
* law 93-348 (H.R. 7724) anending the Public Health Service Act to
o establish a national commission for.the protection of human ‘sub-
EJ_ jects of biomedical and behaviofal'research. As a part of its
:;ﬁ:ehafge. the Commission is to conduct comprehensive investigaﬁion
5:i of the legal, socisl, and ethical implications of biomedical/tes
_ " havioral résearch and technology involving human subjects. Giide-
;fﬁ'iines and r:commendations are to be made to the secretary regird-
tﬁl“ing'tha applicafion of these guidelines to biompd%cal/behavio:al
1¥-fiespsrch. Cor | ‘
) ‘The duties of the commission will be multiple and will be con-
cerned with the issue of informed consent-giving and programs in-
'volvlng‘children, prisoners and the institﬁtionalized nentally in- -
fifm. Additionaliy, review of-existing prﬁtective regulation will
ka conducted alone with investigetion.of the nature, extent and .
_purposo cof research involving living fetuses and alternate means
.for achieving such purposes. ' .
My cherge today as a participant in this National Minori:y
g'i_ Conference on human experimentation is to examine ethical issues
¥ concerning research in children and the institutionalized mentally
infirm especiélly from a ninoriéy perspective, And indeed such an
insight is vital given the fact that the biomedical research :om-
munity so ouften falsely and unimaginatively assumes a common aa-
tional lif:-style in its research design, This failure to recog-
nize the h:terogeneity of the texture of this nation's social struc-

ture is in great part responsible for our being assembled here




Before delving further into this issue it is appropriag,**;
render Some Clarifﬁcation as to what constitutes human medicgi”
research and to establish a definition of the child. Def;nlnz-f?'
the institut1onalized mentally infirm presents no difficulty,

It is an all or none situation, however, on the other hand, if

I had to define the state of mental infirmity .my task would be:
immensely more difficult.

-4

¥hen for example is 2 patzent nen

compos mentis? Hocw crazy is too crazy? When does the neurotic

1nd1v1dual become incapable of providiag 1nformed consent? How

ever, for the sake of my dzscuss:on in this manuscrxpt, as w111
become evident later, the szgnificance of the institut;onalized
mentally 1nf1rm, as regards their suitability for bzomedlcal re- -

search, becomes sxgnzflcantly diminished.

In its broadest sense, medical experzmentation on human
beings is capable of occurring and indeed does occur in practz-

cally any setting where medical care is rendered. This may be

in the physician's office or in the patient's home when for ox-

ample the doctor has recommended, "teke u.ésuple of dzys bedrest," -

as might be a¢vised in the case of a mill undiagnosed feprile re-

action or a minor gastrcintestinal upset, The issue then of™ -~

biomedical exjerimentation in humans is basically a matter of

degree and extent rather than kind. Yet for our needs, I be-

lieve the definition furnished by Irving Ladimer is suitable and

8
£
W
.3
[V

is defined as "deliberate inducing or alterating body or mental
function, dircctly or indirectly, in incivideals or in grecuss pri- ’
marily for the¢ advancement of health, science, and human wel-

fare."! Such a broad definition rather well encompasses human

experimentaticn in a context appropriais for this Conference.




ﬁéain, for the purpose of this Coﬁforonce we will find the
raatest utility will be achieved by utilizing the definition

the ;hild or childran as that set forth 1n Public Law 93-348,
3 reads as follows: O R

Individuals who have not attained tha le nl

zge. of consent to participate in researc

as determined under the applicable law of

the juridiction in which the research is to-

be conductod.l
X Although the definition is clear and conczse and the conf .nes
s arc clearly druwn, the issue of 1n£ormed consent giving on the
part of a nxnor child remains unresulved. CIearly an 1nfent ur

a chiid of S or 6 yasrs cannot provide an inforaed ccnsent. And

in cantrast, surely the ndolescent of 16 or 1? years should be

gble to make this judgment.

Last February in Washington, D. G the Acadeny Forua under
the auspices of the Nationsl Acsdeny of Scionees began to srapple
with ‘the board problem of human experimentation by convening a
conference.'“zxperiments and Research in Humans: Values in Com- . ~

'flict.ﬂ Considered at that two-day canforenqa were Selocted:

. groups simi:ar:to those populations st risk upon which we focts to-

day. As a éafticipaqt in that foruz, I attempted to‘ideniify “ ‘bf?:f
those"érouys placed at greatest risk because of their "captive

state" and accordingly, recommended that g morstorium be effected __
in their behalf by stating and I éuota, "it is my belief that those g R;
clearly incapable of providing voluntary informed consent congti- ‘ l ”;
tﬁte this group. They are the functionally illiterate, the senile, A’ ﬂ'
those who ¢o not command the English language and certainly t1e ‘
mentally ircomwpeteat."? Therefore, it is my strong opinion tat §

mental relsrdates, be they institutionalized or otherwise, be exemp* jf“

o0 r--‘ Anea




from a1l non-therapeutic research.

As you will note, children as a group are not included in ¢h NS
raconmended exemptions. There clearly exists the need to contin 3
the search for better thorapies and cures fOr the many childhood
discases that are so prevelant and devaStating Some examples :
would be the I»ukcmias.bcne and kidney cancers, congential cardio-‘ :
vascular anomalies, sickle cell disease ;ust to meution 8 few.

Qur chargo here today is to help structure 8 milieu in which d
needed _Tesearcl. can occur wherein rzsks to blacks, the poor, or f

o:her dxsadvantaged groups are max:mally reduced. _ _

: Essential to all good research désign is the malntenance of
the balance between risks and bepefits. Disrupt;on.of this_ba-.
lance results in either excessive risk to patients or an abat;aegt
of productive research; productive research often bgars an 1n?gr§a'
relétionship to p?tieht safety. These two values as they applyvsd,
biomedical research are viewed as the sciemtific priority of dis.
covery on the onoe hand end humano therapgutic treatment on';he ;
other. This hus come to be knOQn 25 thobdilemmé of scienﬁeﬂanﬂr-' "B
therapy. The uvoidance of future experimental misadventures suct s ';f

as the now infamous Tuskegee cyphilis study can in my judgment

best be achievad by reviewing the characteristics of those re-
search subjects who are most susceptible and who in the past Lave
been victims of such untoward research--such as the categories

I listed for exemption, How then do I f£2il to include children

-
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in those groups selected for exemption_if-by my own admission I
cite the requirement of being ahle to provide an informed consent :
as a prerequisite to any biomedical res:arch participation? - %L

Under these circumstances, the same cri“eria for exemption in the
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;;;30 of the child or the fetus would appfépriately reside with the
. rents who constitute their biclogical representatives and in my
pinion their legal tepresentatives as well, However, because cf
{ the diffhreﬁcas in 1ife styles between §1acks.and whites, quite

"~ possibly adulthood as a practical matter begins earlier for the
_‘hfbruer group and accordingly, s more workable definition of child-
- hood may be appropriate. .

| As g8 black medical educator, I cannot help butfhel some ang
bivalence on ‘the question of biomed'cal research, Research or the Y
absance thereof is inexorabzy tisd 0 :he f;nancing of American oo ?E'
medical education. The tétal number of medical-students enrolled

in Onited Stﬁtés nedical schools in the academic year 1972-1973 |

was 13,667. Of this nﬁber 957 or about 7% of the total were
hlacﬁ'Aneri;aﬁs.? Of greater significance though is the fact that * .
over half of these black students were enrolled in Howard and e
Meharry, thustreducing to less than 3% the percentage of black
students in American medical univeriities exclusive of these -wo i §’1=
predominantly Slack institutionz. '

The need for incressed numburs of black physicians is griater

now than it has been'for many years. Theodoui.Thonpson has re- &
cently stated, "However an examination of some recent studies on

the distribution of black physicians in the United gtates shows e
that the black physicisn to black population ratio is less to.lay |
than in 1942 even on an aggregate b.’.sis."‘ Unﬂerstaadably, a1y
steps which threatened to reduce our academic productivity caises :
me great concern. Certainly the overzll relationship of biowedi- j

cal research and the financing of wedical educotion is in need of
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detailed jtudy. The tremendous pressures which exist with respect

E ,';-f'?'._..‘,._'\- T .S R e _— 6 5

v = D, =,

em A = ¥ B, WL
F As rawsg mAAr dba e



A2 n s e ey g e =

g Sy —

to the sustained thrust for the Tesearch doliar may very well

create an atmasphere which frequently is to the Cetriment of

biomedical research subjects.

A hypothét;éal case I believe will best serve to 111us;;at.a

many. of the problems ¢f bicmedical research preculiar tc black

children.

,
HYPOTHETICAL CASE

Garvey's syndrome is a disease of-the central
nervous system characterized by the triad of
progressive loss of visien, neuropathy, and
ataxia. The disease usually becomes manifest -

‘in the first two ycars of life and death has

claimed 15% of its victims by late adolescence.
The disease continues to progress wherein :pgro-

ximately 40% of the subjeccts Rave succumbed by
age 50, ‘

. The disease effects one in 2,000 and all eth-

nic groups within the American population ‘are

et equal risk for the disease. Males are
affected approximately one and a half times nore
often than females, Some limited symptomatic

telief -from the disease is available but there
is no know cure. . § o

A team of competent research investigators at
the local University Hospital “ave for sometime
had an interest in Garvey's syidrome. After 10
months of animal studies ir-luling primates
there hes emerged a new d. 2, NMC-76 which
shows promise, In laboratc * studies, it has -
been able to arrest the neu-zligical progression
of the disease, .however, th.ve¢ has been sone
question regarding toxicity znd side effects

of this drug.

Consequently, the team prepared a grant appli-
cation and submitted it to a f:deral agency

eand achieved funding for a thrae-year pro-

Ject to study the erxfect and toxicity of NMC-76.

Thirty subjects were selected Zcr this study,
twenty of which ranged in age from 15 months

to 18 years and the remaining 10 patients were .
age 19 to 42. Twenty-six ¢f the subjects were
blacl, one was Chicano, and three were white,
Nineteen of the subjects were mzles and 11

. were females. .. All.patients.ieze registered ~ -
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in either the pediatric or adult neurologi-
cal ambulatory facilities of the University
Hospital, The principle iavestigator for
this research project was also the Chief
of the neurological-pediatric facility.

All patients and in the case of minors,
their parents, were called together by an .
associate investigator on the grant (a pedia-
tric neurology fellow) who carefully ex-
lained the experiment to them--that the

rug NMC-76 had shown promise in laboratory
studies and quite possibly could be the first
definitive therapy for Garvey's Syndrome thus
reducing or eliminating ths devastating . -

. effects of this crigpling and often fatal
disease. However, it was further explained o
that many questions regarding this proposed
therapy could not be answered with certainty
until human rescarch such as this being pro-
posed was conducted, Thke subjects were ad-
“vised that their participation only required
the jaking of pills on a prescribed schedule,
periodic blood samples and follow-up. And,
of course, 81l of this would be at the ex-
pénse of the University through ' its grant.
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Lastly, they were advised that toxic side ¢ .-
. effects in the form of skin rash and pares-

o thesias had occurred and obviously -unknown

= side effects could elso occur, ey .were. |
o advised that each of them would be care- : W
fully monitored for such uatoward effects - t.
and if any occurred immediate intervention !
would be carried out either by dosage re-
duction or complete withdrawal f£rom the -
project. . :
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Parents and patients were then afforded
the opportunity to ask further questions
and to sign the University's consent form
which had been designed fer this rescarch
project (that form follow: this case).
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As the study progressed ard the dosege

schedules followed, several of the children

and two of the adults developed severe bcne

marrow depression and hac to be dropped from

the study, however, seven {7) of the patients

not showing toxicity showed marked improve-

ment and appeared to have their disease pro-

cesses arrested. The renvinder showed nc toxicity :
or improvencnt, but st the conclusicn of the :
study, the improved patisnta were extrenmely :
disappointad when informad that their medica-

tion was being terminated due to the FDA's

failure to epprove ths dr:ig for centinued use,




University Hospital
and -
Health Services

8 , have voluntarily presented my- ,-.?

self or my minor child to participate in a2 program
of clin:cal investigation described as:

ADMINISTRATION OF NMC-76 - )
FOR GARVYEY'S SYNDROME ’

Furtler, it has been exp;ained-td me-that'this'is
an exﬁérimental drug and that there are pobsible ua-

known risks and side-effects as well as possible “ @

benefits to be expected.

Additionally, I have been advised, and I ‘under-
stand that I/or my child qin‘f;beiy withdraw from this

; study at anytime chosen.”

All questions which I have vaisred have been ex-

plained o my satisficatvionm, thérefore. I hereby give
my inforied voluntary consent,

e

Signature of Patient or-Legal Guardian -

Date
WITNESSE? BY:




'“1¥f In this hypothetical case there were NUBETOUD auiamgor
“iﬁ. rights of the children and adulté. From the very onset this

“grsnt request in its original form should never have been approved
iy the University's Human Investigation Review Committee, and if

such a committee were properly constituted approval would not

f=.
-

L

;ilkely have been granfed. It is axiomatic that such committees
‘“have the proper ethmic representatica from the group being investi-
"gated, Such committees neod nonprofessional input to help lessen
:{khe conflict of interest ‘which exists when cenly those with
?‘research intqre;ts make these deternination. A clear examplg is.'
the fact thqt-iﬁe,diroetor of the neurologic ambulatory service
i'wis also-;ha;principle.investigator in this supposed research pro-
4 jﬁct."Built-in protective mechanisms must exist to precludg the.
i-'idversa‘gffoctq of interest coqflicts'which are, to some degree,
inherent in #ny research design.

Khen this study was explained to the subjects by one of the
N associate iavestigaters it should hive been conducted on an iadi-
‘vidual basis with the assistence of a2 trained social wo;kér end/ °

or someone who could deal with & . languago barriers, The gh:tto

tongue most often eludes the univeirsity researcher, and vice versa.
Further, during the explanatior. of this research, patients
were mislead when not informed that no previous human studics had

been carried out with the drug. Also, any initial studies with

this drug should have been restricted to adults,

From the black prespective the most glafing infringement in
this hypothetical case is the fact that 26 of the 30 patient: en-
rolled in the study (86%) were bla.k although|all ethnic grérps
within the American populatioa werc at equal risk for this

discase. This is especially discriminatory when we as a pecyle

HEANL LA L ey 6-9




- shown?

the form also failed to specify that :atients' withdrawal from tHe
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comprise only 12 percent of the country's total populaticn, a;';f}
again, economic factors relate tohthé‘method,by which health C? iy
is obtained by the socioeconomically depressed thereby causing
this group to have to bear a disprdpoftionate;risk. |

Suppose fo£ example during this study it was &iscqvered
that the mbthers of 3 of the child subjects, who had signed the
consent forms, were themselves less thaﬁ 18 yearsjof agef Shouﬂ
these'3 children be withdrawn from the s:udy even if their moihaﬂ

wanted them ‘to remain because of the mariied improvement they had

Another possible defect im this stuly was patients were not|.
informed that half of them would not receive NMC-76 but instead

a8 placebo would be pfescribed. Even when patienis :eceive'priﬁr

Py

advice, is it just or fair to knowingly deny a potentiélly benéf
cial agent to one group and pfovide it for anothcr-éveh*if o£ ét
chance basis? | ; B

Numerous €£laws were attendant to the comsent form. In addir-

to not advising that previous studies hal not been done in humans

study would in no way jeopardize thei a»ility to use other
university hospital serviées.T The conseat form should alseo have

indicated that the informing physician cinnot serve as a witness

to the signing. Such a witness should b: an independent party.
Also, such consent forms should allow fo: the signature of the
older minor child participant, perhaps the teenager.
Additionally, it is good practice %, provide the research
participant with his or her own permanen: copy of the consent form B
for further reference. Also, present on the form should be the &
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1_'invest183t°f" signature attesting to the fact that the conditions

r sctforth in the document have been explained and that no deliberate
- exelusion of pertinent information has occurrred.

Lsstly, but very significantly is the fact that no mention

*. was made in the consent form as to financial responsibility or

1isbility in the event of untoward results occurring from the ex-
:gerlnent which would require aztenié?ezqnd_ot prolonged medical

;;r-. Even £qf thosa groups of suﬁquntial financisl means these
bécona extramely important unanswer?d questions, Surely, the pro-

. blem is compounded for the black often poor inner city dweller.

The fact that some participants_in this hypothetical study
ggveloﬁed bone marrow depression sﬁd tie other participants were
not inforned of this clearly point ;uis fhe need for effective
ongoing nonitoring of human research, Such monitoring must be Te-
quired of 1l human resesrch and structured through the grantee's

“human investigation roview committee-fone having appropriate ethnic

.. representation,

Although the case I have presented 15 a8 hypothetical one, I
am cartalu chat those of you familiar with biomedical/behavioral
research rather easily recognize the parallels that are occurying
every ds}. We cannot and should not attempt to proscribe biomedi-
cal research--such efforts on our part would not.only be un;ucQZEs;
ful but would not serve in our overall best interest, ¥hat we austdo
though is clearly highlight the transgressions that have taken
place and thus define and provide mechanisms to effectively pre-
vent their reoccurrences,

In this presentation today, I huve examined the issue of human

. biomedical research from a gemcral perspective and have given:

B=11 = menttivar, -
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special consideration to those issues which have - deeper meanig;:?;_
for black people and their childrén, I realize thst I have raiseq
many questions and answered few, _Hopeft-xlly, what .I have provided
is food. for thought which w;ll:ﬁarya as a’st@gglqé f;}.subsequent
discussions during this cOﬁiergnce and will a;iow us to bring

forward those concrete recommendations which we seek.
. ) * i =il g v
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Clinical
Management:

Sickle Cell

State and
Pregnancy

By
Henry W. Foster, Jr.,, M.D., F.A.C.0.G.
Professor and Chairman
* Department of Obstetrics
and Gynecology
-~ Meharry Medical College
Nashville, Tennessse

Henry W. Foster, Jr., M. D.

Several years ago, | was appalled
upon reading an article recommending
primary sterilization for sickle cell
disease patients. This report originated
at one of this country's larger teaching
hospitals caring for a sizable black popu-
lation.! In the article, a true¢e maternal
mortality rate of 10 per cent was report-
ed, a rate which simply is unacceptable
in the contemporary practice of obstet-
rics. A current maternal mortality rate
of that magnitude is an indictment of
the care being provided by the insti-
tution.

With exemplary care, | do not believe
the maternal mortality rate for the

homozygous (Hb-S-S) and the doubly ,

sl

heterozygous (Hb-S-C) and (Hb-S-Thal)
sickle cell states should ever exceed 3
per cent in this country.

While | recognize that this is a for-
midable iceal, the ¢eisiop .0 nsx
pregnancy is an option which can justic
flably be afforded Ry the expeccant
nother. (_do not believe there is an
experience more figmicant Qr reward-
ing than repso-iuging one's qwn Kind.

Inaeed, cne of our greatest concerns
of management when sickle cell disease
is a complication relates to the type of
advice and counsel provided to black
patients regarding potential risks they
incur when pregnant. Too often, the
counsel provided is highly inaccurate,
misleading, and, on occasion, dangerous.
In order to obtain the very best mater-
nal and child health outcomes for these
patients, there must be provided
accurate screening, informed counseling,
and exemplary clinical management.
Without this sequential three-pronged
approach, maternal mortality figures
can be expected to approach those
reported by Forte, et al!

In the George W. Hubbard Hospital
of Meharry Medical College, we have a
management program which we believe
provides all required entities. All screen-
ing is by hemoglobin electrophoresis
conducted by the Meharry Sickle Cell
Center, and all direct patient care and
counseling is provided by the obstetrical
and social service staff of the Depart-
ment of Obstetrics and Gynecology.

Our management approach recognizes
no reduction of fertility or increase in
either fetal wastage or maternal mortal-

*ity in those pregnant patients with

sickle cell trait (Hb-S-A). Urinary tract
infections have been reported to be two
and a half times more frequent in these
patients when compared with the

general population. However, improved °

research design is needed to be con-
clusive on this point, Nonetheless, there
is a theoretical basis to explain this
occurrence. Increased osmolarity
enhances sickling of affected eythro-
cytes, and in the kidney circulation the
osmolanty increases fourfold as blood
fMlows from the cortex to the medulla.
Ultimately this can lead to infection,
nephron destruction, and hyposthenuria
— the inability to concentrate urine —
which has been reported asoccurring
more frequently in sickle cell trait
patients.

Accordingly, urine cultures and
cmncitisits studies are performed on all
sickle cell trait patients. Those found to
have positive cultures are treated with
appropriate antibiotics. Those whose
cultures are negative are nonetheless
treated with mild urinary antiseptic
agents, e¢.g. methenamine madelate-
phenazopyridine (Azo-mandelamine).

In a sdngle recent study, an increasec
Incidence of premature rupture of the
membranes in patients with sickle cel
trait was reported.? However, we have
Bot observed this phenomenon on oul
service, Aside from a possible increased
incidence of urinary tract infection, it it
our feeling that the single most:
significant factor in managing pregnant
patie nts with sickle cell trait is the
necessity of providing adequate genetic
counseling.

Providing care for patients with
bomozygous or doubly heterozygous
forms of sickle cell disease requires the
very finest in obstetrical expertise if
maximal outcome is to be achieved. For
convenience, we divide pregnancy
management into four phases: (1) initial
visit (usually in the late first trimester or
early second trimester), (2)-third tni-
mester, (3) labor and delivery, and (4)
postpartum. Procedures at the patient’s
niai w0l include repeat hemoglobin
electrophoresis, serum electrophoresis,
blood grouping and typing, hemogram
including reticulocyte count, urine
culture and sensitivity, blood
chemistries, liver function tests, and
consultations with hematogy, crdio-
pulmonary, social and dietary services.

After taking a complete history and
eonaugang a physical ezamination, the
p2tient 1s cvaiuated and adyised of the
availability of pregnancy terminatine If
after intense counseline she chooses
this option. the procedure is e‘iected
Wilh sucuun cUltlwege up (0 the thir-
teenth weex o1 gesiation qrom jast
menscruai period). In the second
trimester (after the fifteenth week) we
utilize prostaglandin F? alpha preceded
12 hours with insertion of a laminaria
tent. The majority of our patients, how-
ever, do not choose the option of
abortion. Our fundamental manage-
ment, therefore, focuses on blood

. replacement or exchange, prevention ui

infection and intense social service
support.

Until recently, most centers — includ-
ing ourown “ave utilized replacement
transfusions to maintain hemoglobin
levels in the 7-9 grams percent range.
However, recently there have been
several very encouraging reports wherein
partial exchange transfusions are
utilized prophylactically, ratber than
therapeutically with crises. A protocol
for this procedure is described in a
recent article by inurrson and Fish.?

The objective of this therapeutic
approach is to replace initially 1 pro-
portion =f Hb-S with Hb-A to achieve a
hematocrit of at least 35 per centand a
Hb-A content of 40 per cent. This pro-
cedure usually requires 750 to ‘¢~
milliters of buffy<oat poor washed red

Continued on page 52.



Sickle Cell

Continued from page 20.

cells. These values should be rechecked
st six-week intervals, with 3 crisis, or
with the onset of wbor. The partial

exchange transfusion should be repeated
when the hematocrit becomes less than
25 per cent and or the Hb-A content is
less than 20 percent. Exchange trans-
fusions have “-2n utilized to varying
degrees for many years, but usulllr
were employed only with crises.*
Complications from the procedure until
recently have been excessive. Prelimi-
nary reports now tend to indicate that
complications are declining significantly
with new and refined blood transfusion
techniques.

Due to the short life span of the
sickle cell erythrocyte population,
folate metabolism is increased, thereby
requiring folic acid supplementation. On

. the other hand, iron therapy is usually
unnecessary and may even contribule to
iron storage disease. All patients are pro-
vided prenatal vitamins.

At least 25 percent of sickle cell
disease patients develop urinary tract
infections, and twice this number have
positive urine cultures. During initial
hospitalization, kidney (function is
evaluated and urinary tract anuibiotics
in some form are provided to all
patients. Cardio-pulmonary evaluation is
done, and the patient is discharged to be
seen at least twice monthly. Every
effort is made at all times to preclude
any form of infection but especially
respiratory infection but especially
respiratory infections.

Complications in the second trimester
are not particularly common. provided
the patient has been seen earlier and is
followed appropriately. However, as
pregnancy nears term, the likelihood of
morbidity increases sharply. Toxemia of
pregnancy is reported as high as 22 per-
cent and endometritis and throm-
bophlebitis have been reported at 19
percent. 4

Although there is little in the litera-
ture to support the concept of early
delivery in patients with sickle cell
disease, we have nonetheless employed
elective early delivery in these patients.
The rationale for this third trimester
management is based on the following.
First, the frequency and severity of
complications increase as pregnancy
nears ferm especially in patienia with
hemoglobin C disease. Secondly,
clective delivery obviously will not be
timed to coincide with the occurrence
of a crisis, which may be the situation if
the spontaneous onset of labor is
awaited. Further, we believe thar retal
lung maturation & aceelerated in fetuses
of these patients.

52

The basic elements of third trimester
management include hospitalization at
36-37 weeks, partial exchange trans-
fusions as indicated, fetal assessment for
well being and maturity and induction
of labor. Amniocentesis is an acceptable
procedure in these patients. Placental
and fetal localization is achieved with
B-scan ultrasonography. Amniotic fluid
is examined routinely for its lecithin/
sphingomycelin ratio, creatinine, fat cells
and bilirubin. Additionally, urinary or
serum estriol levels are measured and
oxytocin challenge tests are conducted.
Cesarean section when employed is
based solely .on obstetrical indications.

Labor in these patients, either spon-
taneous or induced, should be managed
much the same as labor in cardiac
patients. Over sedation <hould be
avoided and oxygen is administered.
Epidural analgesia and anethesia is used
for labor and delivery and obviates iiic
need for narcotics. However, fluid
replacement is a critical factor and is
easily mismanaged. Sickle cell disease
patients frequently fall into negative
fluid balance. Most have impairment of
renal concentrating capacily and thus
excre'= xceesive quantities of urine.
And, as with most patients in labor,
they loose their appetites and therefore
have impaired food and Muid intake.
Hence, intravenous 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 bicarbonate solutions moni-
tored with daily serum electrolytes.

Cathetenization of the urinary blad-
der is to be avoided if at all possible,
and broad spectrum antibiotics should
be administered for at least 96 hours
into the postpartum period. Digitali-
zation of the patient should be done, if
necessary, lo prevent congestive heart
failure, which occurs more frequently ...
the postpartum period.

Management of a crisis in the preg-
nant sickle cell disease patient differs
little from the procedures employed in
the nonpregnant state. Most crises
which occur are of the vaso-occlusive
type producing intense pain. Aplastic
(aregnerative) crises are only about one-
fifth as common as vaso-occlusive crises,
and acute sequestration crises are most-
ly confined to childhood. The basic
components of crisis management in-
clude (1) analgesics: (2) pariial exchange
transfusinns: (3) intravenous fluid and
clectrolyte replacement; (4) oxygen
administration; and (5) elimination of
infection. ‘

Providing adequate 1amily plannipg
to The sickie cell patient can oresent an
extreme challenge to the obstetrician-

gynecologist. We offer sterilization to
'!‘! patient who nas acruevea 2 m;‘s“.
ful_wslYeryl 1T «us procedure is
accepted by the patient, it is done after
the six week postpartum period utilizing
spinal anesthesia for surgical tubal liga-
tion and resection. We do not recom-
mend laparoscopic sterilizations in these
patients since we require geseral
anesthesia for laparoscopic procedures.

The intrauterine device is not used in
sickle cell disease patients on our
service. Endometritis frequently results
from its use. Thus vuii .. Sgress to a more
generalized pelvic infection including
pelvic penitonitis, ultimately precipitating
3 crisis.

What then is our stance regarding oral
steroid contraceptives? Theoretically,
these drugs are contraindicated because
they increase blood coagulability there-
by lowering the threshold for crises. The
estfuge.. component of this estrogen-
progestin medication is the major
offender. Accordingly, if used, a low
dose or even betler, an estrogen-iree
oral contraceptive is the wisest choice.

It must not be forgotten that some of
the less effective bu. saler methods of
contraception, e.§. diaphragms and con-
doms, are acceptable provided “patient
motivation is adequate. However, with
such contraceplive management,
theraneutic abortion clearly must be an
ootion made avauadble to the patient
who fails at contraception,

Lastly, we make no distinction in our
contraceptive management of the
patient with sickle cell trait.

Over the past 20 years a vast amount
of knowledge has been accumulated and
a greater understanding of the entire
sickle cell disease process now exists.
With our improving knowledge of
genetic counseling, pregnancy manage-
ment, and contraceptive technique, we
can expect even better maternal out-
comes with this disease.
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BOOK REVIEW .

Mimorities in fclescet The Challange for
Vuava L. MricR and Franruw D,
Hauoron (Bditors). New York: Plenum
Pmss.lm.mlnp.ﬂosb.ﬂ!-sﬂ;nnt.
$69

This publication represents the collective
thoughur of 35 extremely abie and dedicated
educators and administrators who Isvigw
many social and political problems facing mi-
notity sudents sceking blomcdical corears. Ja
timalingss caonot be questisnad, and indeed
this manuscript ought 0 become reguirsd
reading for all engaged in blomedical educas
tion.

Although the text is presantad in scven
sections, bancally there ara but (hree aress of
consideration: (@) documentstion of the prob-
lem, (b) examination of ths barriexs, and
(<) recommendation of solutions — immediate
and long-tarm,

Of these three areas of considerstion, doo-
umentation of the probletn cloarly is easiast

(0 accomplish. The tent i replete with mbles,

charts, tnd griphs depicting the pacity of
nedve Americams, blacks, Mexican Ameri-
cans, Pusrio Ricans, and, 1o o lemer axieat,
Asian Americacs engaped in the biomedical
scisnces as caresr choloes, Blasks comprise mt
least 12 parcent of this ratioa’s populzion;
howsver, only about 1| percent of all aciense
doctoraws are held by blacks. Hven more
dramatic i the observation that only sbout 30
Mexiis American ¢hémistry Ph.D. holdens
cas be idantified out of a 10tal netional pool
of 25,000, asd cnly 10 mathesaties Ph.D,
holders out of a total of 14,000, I belleve that
wo thinkiag individua) will painsay thess dats.

Another frightening aspect Brought out ia
this book i the spparent waning of the major
ity's will o addrass the problem. It appean
thers i no longer a4 jsensw of wigency in
corresting thess deficieasies. In 1970 2’ nae
tional gosl of 12 percent black medical stu-
cdent ervoliment was sought for the year 1975,
Not only was this goal not reached, but also
the figures decressed froa a high of 7.2

370

: hw i
percent in ncademic year 1974=1975 to 6,41 Investme
percent in academic yoar 1975+1976. Thig ﬁmm e
TeLFONS4 in great part can be attriduted 1o thal " Ppmo
ganeral notion (a1 there s now an overpro RS Peripoctive of immediste a

of scientists sad physiciens in g
country. For the nation s & whols this may®
well Be true, but such conchujons we inupt

propriate extrapolations for minorides. L )
Our ntion'ap’:wouualmuh : @it would allow federal
oocur among minornity . Part noestd o M_Mdohnw
ences show without ‘mu‘:nﬁe 7 r 'ﬂ:d&ﬂm mm
of begith care to ghetto and bamo dwellorihias et g
will be provided not by middle-class, subur] mﬂw&w
baoriented physicisss but instesd me (3 admigion to gradh
likely by those who themsalves are procucti @ astions recommended for
of that eavironment. Cleacty, this i3 & verylih : are making adviso
practical justification for increasing the mum Sy mm'mwu
bezs of minority members in the biomadical#: od rously exforsing
sclences, ¢ 3 g “:“.l&mhdﬁ; action
Barriant 1o minorities seeking carsers ls the Reid be kel { ”"'F:J

biomedical sclences begin very eady In Life-if
not before birth and continue throughout lfe.'3
The suthors point 1o deficiencies in elemen- &
tary and secondary cducation. Vivid examples ¢
of sociocultural bissss in the clascroom and
olmwhers we wall documentad. And, el

course, thase barriers in clementary sad sep i3 behalt
ondary schools have & compounding effect; . m saluto
hencs, minority students are handicapped In MW"‘" .

collsge and ia postgraduate school. Tragh
cally, the diffisultas incresse n sn exponen
tial fashion #s the educstional ladder i e
cended. Maay sociocultursl bisses were k-
trinslc 10 the old MCAT (Medical Collegs
Admistion Tast); bopefully, they bave bees §
76moved from the new MCAT, which wa
introduced laxt yeas. ‘
Appropriatsly, » significant section of this
book explores the financial barriers which
always seem © be part 4nd parcel of misority
groups, The relstively large financial suppert
for minorities which was available just a few
yeass ago has shrunk dramatically, A chapss
ls dedicatad 5o the role of the private sector in .
ity ecducation, and three chaptery ll'l."

| to faders] programs— National Insth<
tutes of Health, Nstiooal Iopitute of Manteh
Health, and Nationasl Science Foundstiots

tAg9 1N3TS
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Fﬂpﬂmhmmdulh
that there is now =0 OVEIpro-

i scentists and physicians in thiy
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The conclusion Is clear—the of
minority biomedical scisntists will be diraly
proportional to financial Investment.

The difficult problem of correcting deficits
created by these barriens is approsched from
the perspective of immediste and loag-term
wivtiops, For any immediate relief w0 be
realized, mocording @ the book, thers will
bave to be a reordering of priorities at the
highest levels in this nation. Such a pro-
pouncomem would allow faderal agsaciet o
sflocats defined dollara expressly for this pur
pose. Theae dollars could soday incresse 1o~
auitment of minority students by structuring
tpecial programs o upgrads minority students
betore and after sckuission to graduats school,

Other actions recommended for immediste
implementation are making advitory and pol-
ky-making bodiss more represontative of mi-
poritiss and vigorously enforcing equal em-
ployment and affirmative action programs.
These are but a few of ths sugpsstions which
sould be implemented without any apprecia-
ble delay. Although the conference at which
thess were proscnmd took place in
ezrly 1976, 1 am nooetheless struck by dul a
uagie reference to the Bakks cuse in the
entre text. Should e Supreme Court render
u favorsble judgment in behalf of Bakke,
practically all short.term solutions will be
effectively negated.

Effective long-range solutions are mors dif-
fcult to achieve; and, of course, thelr effects
irc tot immediately apparest. Much is sud i
this book regarding deflcicnci¢s (n mathsmar
ks and science. However, In my judgment,
more attention ia the earty school year will

the peopricty as to the nesd for the continued
existonse of & Brandais, Notre Dams, Or
Brigham Young university.

Malgick aad Hamiton have deporsed
themselves well in brisging togsther in &
single volume the seeounts of whs Conference
on Minoritias in Sclence beld a1 a part of the
biceatennial meeting of the American Asec-
ciation for the Advancement of Science. Lat
us bope thal this mesage reaches home,

Hevxy W, Foimen, Ja, MD., profizsor
and chairmen, Depariment of Obsteirics end
Gynecology, Meharry Medicsl Coliege, Nesh-
ville, Tennassee.




EDITORIAL

Why Bother with Informed Consent?

Based on the title of this editorial, one might
conclude that the concept of providing medi-
cally informed consent is either optional or
new. From the very onset, let me point out
that bolh implications are false. Monlly and
lepally, the requirement for and the provision
of informed consent bave existed 10 some
degree for many years. '

Prior to 1960, the physician basically felt
bound only to inform the patient that 2 pro-
cedure or procedures were being petformed
and, hence, obtained the consent based upon
that rather simple exchange; the patient was
simply made aware that a8 procedure was
being done. However, in 1960, this rather
simplistic approach changed drastically as a
result of Natharson v. Kiine. It was from this
case that the medical profession became
aware of the need to provide much more
information to patients; this resulted in the
creation of the so-called “collateral risk doc-
trine.” Simply stated, the decision said that
not Just a physician but also the patient must
possess basic knowledge about proposed pro-
cedures to make an assessment as (o the risk
involved. Indeed, the patent must be “in-
formed™ if be or she, along with a physician,

is 10 be capable of rationally deciding for or”

against surgery based upon risk.
Following this decision of Nathanson v.

Kline, there were mumercus law suits brought .

forth which attempted to define how much
must be told patients by doctors, but ob-
viously none has yet accomplished this objece
tive, The battle rages on and the question is
unsettled.,

Certoinly much of the recent and current
activity in this area is embodied In that general
movement afoot in this country known as
wansumctism and specifically in thet move-
ment's concem with the “right to know."™ In
requitcinent for voluntary informed consent-
giving on the part of the patient. Of course, it
is expected that an enlightencd public will
keenly concern itself with disclosuro issues,

sunshine laws, and so forth. And such interest
and activity have only been heightened by
the receat revelation of past political conceal-
ments that occurred in our capital. If for no
other reasnn than these. we as a profession
must “bother™ with informed consent.

In the years immediately following the Ne-
than v. Kline decision, it appeared that possi-
bly the “standard of practice” doctrine might
settle the quantitative question of how much
the patient needed to be told by the doctor.
The standard of practice doctrine as it applled
to informed consent in essence meant that
the doctor was required only to disclosa tn
the patient those informational items that
were ordinarily and usually provided in 2
general geographic/jurisdictional area. How-
ever, as a legal concept applicable to informed
consent, significant legal challenges were pre-
sented. In 1972 the cases of Cobbs v. Grant
In California and Canterbury v. Spence in
Washington, D. C., eliminated the standards
of practice concept as an answer (W the issue
of information quantity, These two decisions
beyond question solidly affirmed the patient's
right to sclf-determination regarding collai-
eral risk in those two jurisdictions. Based on
these two cases, therefore, it now appears
that the court will hold doctors bound o
‘‘reasonable disclosure.”™

As a medical educator and an operating
surgeon, | think 1 now know what is expected
by our judicial system; 1 simply do not know
how to accomplish it. I cannot determine
what constitutes reasonable disclosure, and
quite frankly the courts have not helped. By
its simplest interpretation, to be informed
means 10 be knowledgeable. However, as we
know, knowledge is relative and never abso~
lute. not for the doctor and least of all for the
luy man on medical irsues. None of us knows

Simaee e = h--.-uﬁwn.nm
tion of disclosure to the patients boils down
to how much or to what degree, The courts
will not or most likely cannot tell us how
much disdosure is adeguate. And cven if
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Editorial

they could, the likelihood for inconsistency
among courts is a foregone conclusion. Where
are we then? Very simply, we arc at the
mercy of juries, judges, and arbitrators.

But as dismal as my outlook may be, 1 do
nouetheless believe there is & faint flicker of
light at the tunnel’s end. I believe we can
reduce our risk greatly by increasing ouor
knowledge and understanding of the issues.
For example, simply knowing some of the
situations in which informed consent s either
difficult or impossible to obtain is essential, It
behooves us to completely understand state
laws on mental competency and age lmita-
tions. The latter is of particular importance

155

to those who perform abortions and/or pro-
vide conuaceptve scrvices to minors. Cer-
tainly our affinity for misadventure is reduced
if we are knowledgeable of particular areas of
past dilficultles, for examplc, the question of
witnesses, supplemental documentation, risk
versus benefit explanation.

Clearly the Issuc of informed consent Is an
unsettled one; however, we must nonctheless
continue the travail; we must bother with
informed consent.

Henzy W. Fonex, Jr., M.D., menber,
Editorial 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 Planning Evaluation Division
of the Center for Disease Control (CDC). The value of this unit is aptly
demonstrated by the virtual elimination of deaths from spontancous
abortion that are related to the use of intrauterine devices (IUD's).
Dr., Ory is comrect in that we constantly hear pleas for safer
contraceptives when very clearly the ones that are in existence could
be used more safely. However, the theoretical safety and effectiveness
of these agents well exceed their actual safety and effectiveness in use.
Since the Family Planning Evaluation Division secks to climinate the
mortality and to control the morbidity that are associated with con-
traception by applying knowledge gained from epidemiology, I must
ask: What is the limit beyond which we can expect to enhance safety
given the limitations imposed by our inadequate understanding of
human behavior? What role or relationship should or do behavioral
scientists play in meeting the objectives of the Family Planning
Evaluation Division? How many of the 50 staff members are strictly

behavioral scientists? [ will be keenly interested in Dr. Warren Miller's

presentation on ' Psychosocial Aspects of Contraception.”

In examining the health effects of fertility control, Dr. Ory has
labeled as highly effective the methods of oral steroid contraception,
the intrauterine device, abortion, and tubal ligation, which are used by
16 million women in the United States annually. His wable of methods
also lists 5.7 million women who use other, less effective methods.

@ -

Discussion of Paper by Ory 123

However, his table does not list hysterectomy. What is the speculated
eonm'btmonofthnprocedurctocontnocpuonmuuscounu'y’ldo
appreciate the difficulty in determining whether or not the procedure is
performed solely for the purpose of sterilization or ostensibly for some
medical indication. In some centers, hysterectomies are performed
expressly for the purpose of contraception.

The widespread use of oral' contraccptive hormones and their
potential long-term risk has stimulated concmforconmcepnvc
safety. The single most important unanswered question regarding
steroid contraceptives is: Do they increase the risk of cancer? But, as
pointed out by Dr. Ory, the period of observation has not been long
m@:mmkothum To date, the production of breast

years ago shows a 4.6% incidencoe of breast cancer for users of DES as
opposed 1o an incidence of 3.1% for nonusers. Although this difference
is not statistically significant, it is unsettling and shows the need for
more answers.

Mummwbelusmnrmmcdfmdﬂaad
mentha:ndmhumﬂunonothcrxcmﬂm In
fact, a protective result may accrue to the endometrium from combina-
tion birth coatrol pills.

As pointed out by Dr. Ory, the published data by Beral (1975) cannot
as yet be coansidered fully applicable to women in the United States,
but without question, ﬁlevpmbablyhavcsomappllcabditywthls
country. Mdm:howthuallmdmvmﬂardamappurwbc
increased in users of oral contraceptives. By applying her data to
Tietze's data, which show excess annual death rates (Tietze, 1977), Dr.
Oryhnsshowmha(inadditlontotheugmﬁumdtﬂ'ercmmduthm
between nonsmokers and smokers, the base rate for nonsmokers is
higher than his data showed independently. I cannot question this
extrapolation. As he has emphasized, firm conclusions remain yet
unsubstantiated for this country.

I agree with Dr. Ory that information regarding benign liver tumors
needs further explanation. However, preliminary data on the subject
indicate that the pucuce of medicine has alrcady been influenced
favorably—few practitioners now routinely prescribe more than 50 ug
dmuofmogmforcontrmpnvcpmpom There is onc unanswered
question: [s the relationship of hepatoma formation with the use of

e
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mestranol stronger than that with the use of ethinyl estradiol, or was
this artifact caused by the disproportionale use¢ of mestranol over
ethinyl estradiol in contraceptive formulac? This question and others
have been addressed by Rooks ef al. (1979).

I should like to emphasize the continued need for the requirement of
prescription renewal for steroid contraceptives. This practice will afford
the opportunity for continued screening for genital malignancy and other
possible estrogen-related disorders. '

Dr. Ory has presented a table showing the major harmful cffects of
UD's, excluding death. Of these harmful effects, reference has alrcady

been made 10 septic spontanecous abortion. It is interesting to note the .

increased risk to 1UD users as compared 10 nonusers, which is caused by
the risk-modifying factors of an age of less than 20 years and nulliparity.
Does this increased morbidity reflect biological differences that are nol
inherent in multiparous, older patients? Or is the difference in nisk
armributabie to the dissimilar lifestyles of the two groups, e.g., greater
and more varied social and sexual exposure of the younger nulliparous
womn.udmamrﬁskfaconmﬁngvmdlsﬁw?m. Ory also
does not mention the progesterone-bearing IUD’s. This is a bit unusual
inasmuch as he, 1, and others devoted the greater part of a recent
meeting discussing this topic.

On two occasions during his presentation, Dr. Ory pointed out that
litle is known about complication rates of surgical sterilizatioa.
Recently, CDC has embarked upon an in-depth surveillance program.

&mh-arapmubyCDCmmhemﬁmdyinvicwofthcfaaM ;

the 1975 National Fertility Study (Westoff and Jones, 1977) found that

sterilization is now the contraceplive method of choice for couples of
reproductive age married 10 years or more and that 25% of all once and
currently marmied white couples under 45 have sclected sterilization as
their contraceptive method (14% female, 11.1%6 malc). According tothe -
National Center for Health Statistics (U.S. Department of Health,
Education, and Welfare, 1976), the election of sterilization has doubled .

since 1965 wmdyZS%ammgmrﬁedcwplﬁol’repmducﬁvcmh

the United States, thus indicating a new trend in public and persosal

acceptance of this contraceplive procedure.

Just over 2 years ago, we began to perform the interval |
minilaparotomy sterilization procedure at the gynecology service al -
Mcharry Medical College in Nashville, Tennessee, and more recentlyas

an ambulatory procedure performed with local anesthesia at the Planned
Parenthood Affiliate of Nashville. Shortly after instituting this new
surgical procedure, I reviewed the literature in an effort to gain some

insights as to advantages and disadvantages of interval minilaparotoay -
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over other forms of surgical sterilization. Some crude comparative
outcomes for'llue two procedures were made between the health
effects of uterine perforation, bladder injury, intestinal injury, bleeding,

. infections, deaths, and subsequent pregnancy rates. When making these

comparisons, I am fully aware that no well-structured prospective study
between the laparotomy sterilization and minilaparotomy has been
conducted using standardized definitions and uniformity of reporting.
What I hm:c done, however, is 1o compare some outcomes of several
laparoscopic studies with the only available minilaparotomy study,
wﬂd?wgsoouducmdbyDr.V.OsaumondhoftheRamllﬁbodi
Hospital in Thailand (Osathanondh, 1974, 1976).

_ .Tabl: 1 compares uterine perforation, bladder injury, intestinal
njury, b_leedin,g. and infection of minilaparotomy with laparoscopic
sterilization. Uterine perforation occurred almost twice as often with
lparoscopy. B!addcriqjurics sustained during the minilaparotomy were
more frequent in one and less frequent in another laparoscopic study.

_ Intestinal injuries_ were less with the minilaparotomy than with all three
: hpuowop)_r scries. Bleeding occurred more often with the mini-
- laparotomy in onc study and less often in another than with the laparo-

Infections from minilaparotomies occurred more often than in any of
the laparoscopic studies. However, the Ramathibodi study
!Mhanmdh, 1974, 1976) subdivided the infections into grossly
decud (2 cases) and skin inflammation (24 cases). Four hundred
sxty-six cases (16%) of the 2,786 procedures from this study were

; oudl.lcted in outpatient centers in rural Thailand by nonphysicians. No
- morality figures were given in this study. '

Table 2 presents the subsequent pregnancy ratc from five laparoscopy

E mdm'l‘hc pregnancy rate in these studies ranges from a low 0f 0.6% to
3 ;mgz.a% in-a:mdyotwomen who used the spring clip exclusively.
,_ There is no specified time period or cutoff point by which pregnancy in
; @ese studies was measured. The question of subsequent pregnancies
f &d not appear in the Ramathibodi swdy. However, Garb (1957)

reported 22 pregnancies in 5,477 Pomeroy procedures yielding an
ova'_all pregnancy rate of 0.4%. Based on 10 major studies from three
cootinents, Tietze found that 34 failures occurred with 20,000 surgical

. sterilizations (0.17%). In these studies, no distinction is made as to the

tme of the procedure, i .¢., postpartum or during the interval state. With

-~ regard to any type of sterilization procedure, there remains the

unclarified issue of menstrual irregularity subsequent to the sterilizing

] procedure and, of course, psychological sequelae, which are difficult 1o

et ey s RS S LR



. TABLE | Complications from Minilaparotomy Compared with Those from Laparoscopic Sterilization

Laparoscopic Sterilization Minitaparotomy
Complications ~ Complications
Tonlld —— Toal 0 ————
Complication Study Swdy Number % Study Study Number %
Uterine perforation  Corson and Bolognese, 1,545 9 0.58 Ramathibodi 2,786 9 0
1972 (Osathanondh, 1976)
Bladder injury Corson and Bolognese, 1,545 1 0.06 Ramathibodi 2,786 5 0.18
19m (Osathanondh, 1976)
Georgy et al., 194 800 2 0.25 2
§ lotestinal injury ~ Corsos and Bolognese, 1545 3 0.19 Ramathibodi 2,786 3 o.11
1512 (Osathanondh, 1976)
Peterson and Behrmsn, 186 1 0.53
1971
Thompson snd 3,600 " 0.3
Wheeless, 1973
Bleeding Corson and Bolognese, 1,545 1 0.06 Ramathibodi 2,786 10 0.36
wn (Osathanondh, 1976) .
Peterson and Behrman, 186 s 2.6
1971 g
Infection Corson and Bolognese, 1,545 9 0.58 Ramathibodi 2,786 26 0.9
9m (Osathanoadh, 1976)
Petenon and Behrman, 186 0 0
"o .

TABLE2 Pregnancies Afier Interval Minilaparotomy Compared to Those Following Laparoscopic Sterilization,

Laparoscopic Sterilization _ Minilaparotomy
" Subsequent . Subsequent
Pregnancies Pregnancies
Nuﬁ:« d Number of —Har A AR
E Swdy Sterilizations Number ® Study Stesiizations  Number %
Ce:x and Bolognese, 1,545 3 0.19 Garb, 1957 54n 2 0.4
Thmmlm and Wheeless, 4200 3 0.73 Tietze (Hellman and 20,000 M 0.17
Prit '
Peterson and Behrman, 1971 186 1 0.53 Sl
Kessel er al., 1976 8% 20 2.8
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128 HENRY W. FOSTER, JR.

TABLE3 Complications of Abortion Patients, July 1, 1970 to June 30,
19714

Complication Rates per 100 Women Obtaining Abortions

Total Complications Mayor Complicaticas
Local Local -~
Total Paticnns with Total Paticnis
Patents Paticats  Follow-Up Patiests  Follow-Up
All paticots
<12-wecks gestation 52 78 06 1.1
>13-weeks gestation 222 26.1 22 3.0
Patisats withowus pre-

existing complicatioas.

”Sucl.iu L 4.2 6.1 0.4 0.6
D&act 6.0 8.2 0.5 0.8
Saline* D4 272 1.7 2.4
Hystarotomy” 334 2.9 6.7 6.9
Hysterectomy 49.9 509 143 156

Patients withou! com-

plicatioas or
<12-weeks gestation 4.2 62 04 0.6
>|3-woeks gestation  20.6 26.0 . 1.6 2.1

Patients with pre-

existing complicatioas,

without sterilization
%] 2-weeks gestation 127 17.1 14 20
>13-wecks gestation  29.9 351 4.6 6.7

Paticats without pre-

uﬂm W_ izati -
<12-wecks gostation 259 8.0 6.1 1.2
>13-wecks gestation 358 5.4 8.2 8.0

Paticnts wirh pre-
s

MM" 'WI‘ 3
< |Z-weeks gestation 4.0 462 14.9 17.1
>13-wocks pestation 565 60.4 135 174

“From Tictze and Dawsoa, 1973.
“With tubal sterilization.
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To reemphasize a point made by Dr. Ory concerning abortion,
particular attention should be given to hcalth effects of multiple
variables, the effect of time (length of gestation), and the relationship of

. the two to cach other as they affect abortion-related mortality and

morbidity. The following data are taken from a study by the Institute of
Medicine, Legalized Abortion and the Public Health, which'was
published in May 1975 (Institute of Medicine, 1975).

Table 3 examines abortion and the variables of preexisting disease, no
preexisting disease, associaled sterilization, no associated sterilization,
and relates these variables to gestational age of greater than 13 weeks or
less than 12 weeks. The best outcome was achieved in patients who had
po preexisting disease, no associated sterilization procedure, and were
less than 12-weeks pregnant. The opposite is true for poorest outcome,
ie., patients had preexisting disease, associated sterilization procedure,
and were more than 13-wecks pregnant. .

Table 4 shows an increasing mortality and morbidity with advancing
jwegnancy, by weekly increments. It also depicts the decreased
morbidity and mortality that are associated with suction procedures and

TABLE 4 Reported Deaths Associated with Legal Abortion in the
United States, by Weeks of Gestation and Mcthod of Abortion, 1972 and

1973
i Mortality Ratio
. Lioagth of Gestation Number of Number of (Deaths per
. = Abortion Method Abortioas Deaths 100,000 Abortions)
 Wetks of gestation *
<8 421,89 2 s
*~i0 361,585 é 1.7
1i=12 212,91 9 4.2
13-15 87573 é 6.9
. k6 or more 118,24 19 16.1
Metbod of abortion
Suctica/DAC 1,065,338 17 1.6
{aling 123 684 19 154
IHysterotomy/
hysterectomy 8,161 5 613
(ther 5,380 | 18.6

" ®rom U.S. Department of Health, Education, aad Welfare, 1973.
+ "Duitribution of abortions based on gestatioa of pregnancy known for 449,709 abortions

mporied during 1972 (77% of the total for that year) and for 453,535 abortioas reported

B for 197 (4% of the total for that year).
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in increased mortality and morbidity with surgical procedures. Figure |
illustrates this increasing mortality with advancing f:eul age.
L:pﬁzadabordonismlhcrncwtoﬁteAmmmqe.Cm-
sequently, some long-term complications are unres‘olv'ed. I w;ll close,
therefore, by simply listing these long-term ‘_;omphunom. which are
assoda:edwithlepﬁndabordon,mdoﬁcunst.Orymdotheﬁl
challenge to help us formulate a better understanding of these entities
which are sterility, prematurity, spontancous abortion, ectopic preg-
nancy, Rh isoimmunization, specific effects on teenagers, and psycho-
logical sequelac. The World Health Organization has alrcady begun W0
seckmofthesemwminamcmvdmr.“wpeth_uhc
Family Planning Evaluation Division will also play a pivotal role in the
process.

18—

14 —~

Rl

MORTALITY RATIOS (deaths/100,000 abortions)
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WEEKS OF GESTATION

FIGURE | qumumam.umﬂm.m;

1972-1973 data. Prom lastitute of Medicine, 1975.

" Westof,C. F., and E. F. Jooes. 1977.
8 ] 10 1 12 13 14 15 16 17 18 19 3.
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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
sickle 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 readily avail-
able in ordinary practice. the management of this con-
tingency will probably be limited to counseling about
nsks:

Hemoglobin SC disease and sickle cell beta-
thalassemia disease have similar but unpredictable
courses 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 should include
careful monitoring for infection. intrauterine 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
monitor the patient’s level of S 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, Az, A,orC). I favor maintaining the hemoglobin of a
pregnant patient at a level of 10 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 A) 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 tc th: increased risk they
face with each pregnancy. They should be
encouraged to consider permanent sterilization
procedures.

=XCLUSIVE REVIEW

Henry V.. Foster. Jr. MC. FACOG: 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 hemoglobinopathy. eg, sickle cell (SS)
disease. There is only a very. slight likelihood that she
may be doubly heterozygous for sickle 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 3.29% hemoglobin As.

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
20% to 25%) 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
normal onset of labor can be awaited in these pa-
jents, 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 all 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
Chuiem) does not sickle. Hence. the heterozygous pa-
tient with AC hemoglobin who is asympt~~-'i< 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.

CONSULTING ECITOR'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

Qs e g = et L mly tt il
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with sickle cell trait, and 2% are heterozygotes for
hemoglobin C disease. About [ in every 2,000 black
women of rcproductive age is SS homozygous with
sickle cell disease: | in 2.400 has hemoglobin SC dis-
ease. The incidence of sickle cell disease is considera-
bly less than that which would be anticipated from
theoretical calculations. 1« must be assumed that death
in childhood and infertility in affected women cause an
attrition, rec'~ino 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 concemn 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.
All 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 age. However. double
heterozygotes with sickle cell beta-thalassemia or.
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more rarely. sickle-hereditary persistence of fetal
hemoglobin (S-HPFH). may be unemic but asymptom-
atic and first found by sickle cell screen. 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 vanants of sickle

cell anemia 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 mortalitvy with sickle cell hemoglobin or
hemoglobin SC discuse still persists: however, in this
country. a series of recent reports have indicated
graufying progress and no maternal deaths. Nonethe-
less. all reports of patients with hemoglobinopathy in-
dicate a high pregnancy attrition by abortion and
perinatal death. These confirm the continued risk to
the fetus due to chronically low hemoglobin accen-
tuated by repeated crises that tend to be r.:ch more
common during pregnancy.

As stressed 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
1lso 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 Schneider. MO

“Kan YW. Dozy AM: Antenatal diagnosis of <ickle-cell anemia by
DNA analysis of amniotic-fluid cells. Luncer. Oct 28, 1978.
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SYMPOSIUM

. Consensus development conferences beld at the National

lastitates of Ilcalth brig together biomedical-research
scientists, practicing physicians, consumers, and others as
iate in efforts to reach agreements on the efficacy
and sefety of developments in medical technology.

The report below summarzes conclusions reached 8 &
conference held at the National Institutes of Health on
23-24 April 1979 and sponsored by the Nationel Heart,
Lung, and Blood Institute; it was prapared by the confer-
ence’s four consensus development groups and s signed
- by the conference eochairmen. -

Transfusion Therapy In Pregnant Patients with
Slddo;c.ll Disease: A National Institutes of Health
Consensus Development Conference

FOUR CONSENSUS GROUPS met in Bethesds, Maryland,
on 23 and 24 April 1979 to consider whether there is
sufficlent svidence about prophylactic transfusion thera-
py to advocate its use for treatment of pregnant patients
with sickle-cell disease. The work groups fooused on fonr
subject arcas: need for further research, clinical research
approaches, perinatal considerations, and sociomedical
jwtmm;mnpdwdoped conclusions on Its own sub-

Work Group I: Need tor Further nm

Further research in transfusion therapy for pregnant
patients with sickle-cell disease is needed, but the ques-
tion must be appronched systematically.

In transfusion therapy, pregnant patients with sickle-
aeﬂd!:m:u%ﬂvﬁdm:;mmwmq}w' groups for
management. Patients in the first group are treated symp-
My.butmd&undom’::wbmmpo-
nents; blood transfusions are used whenever they are

Judged to be needed but are not given prophylactically. .

Patients in the seonnd genop are treated with prophylac-
tic blood transfusions, used to raise hemogiobin (Hb) lev-
els and hematocrit values and to suppress Hb S-contain-
ing cells, while replacing them with Hb A cells. Other
patients in this second groop are managed with exclunge
transfusions, :

The following question was posed: Have positive ef-
fects of prophylactic transfusion therapy for pregnant pa-
tients with sickle-cell discase been sa proved?
The consensus of the group is that the value of this type
of transfusion therapy bas not beem proved. Although
most studies of trunsfusion therapy have examined cffcota
on maternal infection, toxemia, jaundioe, anemia, sickle-
cell crisis and hospitalization, and on feral growth retar-
dation. perinatal mortality, and prematurs delivary, there
is no consensus as to whether these are affected by trans-
fusion. The reasons for lack of evidence adequale to
prove or refute the value of transfusion therapy are sever-

122 Annals of intemal Medicine. 1979:91:122-123.

al: The problems associated with sicklecell disease and
pregnancy are not well defined. previously reported data
e ive, there are no controls for data on preg-
nancies in patients with sickleccll disease, data on H
patients are not comparable among institutions, and H
pathophysivlugiv mgchanisms leading to poor outcomein - B
patients with sickle-cell disease are not understood.

The problems of the pregnant patient with sickle-call
disease must be defined before ltmpu are made to sohe
them. Which variables to study modify must be as. . B
certained before the best outcome for both mother and . NS
infant can be sought. Becausc some of the patients seem -.. B8
to be at low risk, a mathod must be found to dacide. - B
which mothers need, and which do not need, transfusion: .
therapy. v o)

Studies of patients with sickle-cell disease™ . §88
may shed light on reasons for intrauterine growth retar-, PRs
dation, on reasons for fetal stress and distress and on how | JEE P
they should be managed, and on the importance of vari. '~ S tien
ous indices in mscermaining degree of risk for individual ¢

patients. oo FEE 1
Because the positive effects of transfusion therapy have - i torex
been neither proved nor refuted, a task force for study SRS 2.

design should be formed. The task fiuce would devclopa -~ B8
protocol for a prospective randomized study 10 ascertain - - B34
the benefits and risks of transfusions. To provide for an : Sl A

adequate data bese, the National ve Study of . §EEEcoul
the Clinical Course of Sickle Cell Disease should be ex- “/J8 intry
pended to include additional perinatal information decid- ~ |38 base
¢d upon by a task force, Further input should come from * Hill8 they
inferested peinatal centers. The Notional Cooperative = HE from
Study, concerned with the “natural history™ of sicklecell  JEg-deve
discase, has alrcady been funded by the National Insti- Ha&" R
tutes of Health (NTH) for § years and involves 15 medical j ™ nand
centers and 23 hospitals. }
Other aspects of t are not well established 13

Both the effect of this clinical problem on thchmh-
tion and the desisions of the patient with sick dis-

eass regarding future pregnancies should de carefully
considersd.

Work Group li: Approaches to Clinical Reseurch

Further research is needed to define the relation be-
tween outcome and transfuslon therapy during pregnan-
¢y. This rescarch must be prospective end randomizzed if
it it to be definitive. Becausc no one hospits] or city hasa
sufficient patient population to do such & study within &
reasonable Interval, a national cooperative multicenter
approach should be used. The study should be integrated
with the ongoing nstural history study. To be well coo-
ducted, such an expensive and extensive task must be
given priority; arganized through mechanisms of the Na-
}i?:ladﬂean. Lung, and Blood Institute; and adequately

(1] :

Patients should not be excluded from the study on the
basis ol genotype, but criteriu muwt Le developed for
those who will be included, For example, is the patient's
history helplul in ease sclection. Should patients with
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. ly defined indications.

e

dc.k]: B+ thalassemia and patlents with hemogloba F
= Jevels of 109 or more be included in the study?
- Data must be sceumulated to ascertain more fully the
’mhdmmuon,mdmnhods must be defined for

. collected, with careful collaboretion arnong obstetricians,
* hematologists. pediatricians. pathologists. and blood-
hnkm; personnel. Blood-typing and processing require-
" ments must be carefully defined.

", Patients should be randomized to “transfusion™ or
Cpo-truslusion” (heiapy prospectively after they have
dvm informed consent; patients randomized to no-trans-
« fusion therapy may be transfused, haweve.fornpmlﬂml—

- Data collection must start as early

;-d:cmdydensnmlym After initial
_._Imbm.hb;n!Mmm monitored b

- 'Work Group ik Perinatal Considarations

" Perinatal considerations for transfusion therapy in pa-
,, tents with sickle-cell discase should include three ques-

", 1. How should the clinical course of patients be moni-
".© 2. What are the challenges of intrapartum’ manage-
m.t?
3. What is the approach to infant

:1:'.-2 A detailed series of clinical and laboratory pmmdura

could be used to follow patients through the antepartum,
'-hm:pum:ndmpammpum&toaubﬂ:‘ham
"haa. If complete data are gathered during pregnancy,
might yield Important retrospective information

* they

&mwl:ﬂpmspecﬁvo therapeutic guidelines could be
Regl.rdlusoflhe fic gunidelines followed for preg-

m:pmmtxwuh I diszase, medical care should -

be providad in a tertiary center, with a joint effort among
;mhmwwnm
involve awareness of the course of the diseass
during pregnancy as well gs therapeutic modalivies that

may modify the course and outcome of pregnancy. In.
mm:ap.muummmammmor

may not have had transfusion therapy during pregnancy,
should be fallowsd for & minimum of 2 years. .

Decause the value of the detallod list of procedures pre
pared by the work group has not been documented by
sppropriate study, the Hst should not be considered at

this time as recommendarions for parient managemen;.
Work Group IV: Sociomedical Issues

Present data are insufficient to advocate a large-scale -

nationwide policy of transfusion therapy or to reach de-
finitive canclusions about ethical considerstions. Never-
thelesz, s ttudy 1o ascertain (wAthin 1 to 2 years) in @
limited number of centers the value of therapeutle, versns
prophylactic, transfusion in management should be un-
dertaken Such a study is justified by the present marked
differences in opinion on the value of various rreatment
modalities,

Any study design must consider psychologic consider-
ations, including patient and physician levels of awere-
ness and knowledge, and must allow for prejudice or feel-
ings concerning fear of transfusion, possible intimidation
from the community regarding transfusion needle marks
(confused with addiction), pressurc on fomily for repeat
ed blood duations, convenience factors favoring time of
transfusion for physician or patient,

overprotectiveness
by patient’s family, and possible “‘addiction™ of patient to -
mansfusion.

Emhmphic.mdedumm I

relating to patient and physician must be considered, and

continual updating of information about the progress of -

the study for all concerned must be planned. Counsaling -

should be available both before and after conosption. In-

formation about the value of amniocentesis in selectad

instances should be made available to patients. Any study
design should take all psychosocial aspects into account.

Access to the study must be available to all patients

who wish t0 become involved, but they should not be

cnerced. Informed consent should be obtained from all-

participants. Innovative methods, such as andiovisual
presentalions with subsequent question-and-answer sess
ﬁm.ahouldheduvdopedtotvddmdanof

Patient femibuck 18 to test levels of -
sion need to ba developed. Panmncﬁnlpﬁmnﬂm
nesd to be included.

Funding for patient care in such a study should be
through private or publiv means and not by graat sup-
port. Analysis of data and reporting can be rclated to
NIH support, but funding for patient care cannot. *

The presence of hemoglobin S8, BC, or sickle thalasse-
mia, which constitute sickle-cell disesse, shonld not be
the sole justification for either sbortlon.or sterilization.

The procedures should be done on the basis of medical *
indications

or patient desire, or both. The medical and
legal communities nead to be spprisad of this consensus.
@oun C. MORRISON. M.D; Unliversity of Teonessee,
Memphis; and Hanay FosTER, M D : Maharry Medical
College, Nashville, Tennessce; coohairmen for the con-
soasus meeling)




Reproductive Performance in Women with Sex

Chromosome Mosaicism

DHARMDEO N. SINGH, PhD, SABURO HARA, MD, HENRY W. FOSTER, MD, AND

ELWYN M. GRIMES, MD

Among chromosomal analyses performed in 23 couples
with a history of 2 or more spontaneous abortions, §
women had mosaicism of the sex chromosomes, 46,XX/
47,XXX, but all the men had normal XY chromosomal
complements. A review of the literature revealed that 75%
of the fetuses of mothers with sex chromosome mosaicism
were abnormal. Fifty percent of these pregnancies ended in
abortion and one third of the Infants exhibited a chromo-
somal or physical abnormality. The possible effect of sex

chromosome mosaicism on outcome of pregnancy is em-
phasized.

In general, 15% of all clinically recognized pregnancies
terminate in abortion,'* and 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-
anced gametes. Although chromosomal aberrations in
couples with recurrent spontaneous abortion have
been reported frequently,'** it has been demonstrated
only recently that mosaicism of the sex chromosomes
is also of paramount importance in regard to fetal wast-
age.""® In this study the authors have attempted to
assess the importance of sex chromosome mosaicism
in couples with a history of unsuccessful pregnancies.

Malerials and Methods

Chromosome analyses of peripheral blood were car-
ried out in 23 couples referred 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 the Depariments of Pedistncs and of Obsletrics and Cynevol-
ogy. School of Medicine, Meharry Medical College, Nashuille, Tennes-
see.

Supported by Maternal end Child Health Training Grant No. 440-
12-0, Bureau of Community Health Services, Department of Health,
Education and Welfare.

Submitted for publication October 1, 1979.

608 0029-7844/80/050608-04801.75

formed according to conventional methods. Q- and R-
banding techniques were employed in all cases to de-
tect structural defects in chromosomal complements.
When indicated, chromosome studies were also per-
formed on skin fibroblast cell cultures. An 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 highly educated woman had had 3
abortions and had borne 1 normal daughter. Sixty per-
cent of cultured lymphocytes showed 47, XXX chromo-
somes, and the remaining cells contained a normal set
of chromosomes.

A 29-year-old woman with no physical or mental
abnormalities had a history of multiple abortions, and
1 of her stillbomn infants had an imperforate anus and
deformed hands. Chromosome analysis of lympho-
cytes revealed 95% cells with 47, XXX and 5% normal
46, XX chromosomes.

A 30-year-old woman had oligomenorrhea. The cli-
toris was enlarged. Her chin was hirsute, but there was
no hair on her abdomen or legs. She had had 3 abor-
tions. Chromosome analysis revealed 33% 47 XXX
chromosomes; the remaining were normal 46,XX
chromosomes.

A 38-year-old woman had had 3 abortions. She was
physically and mentally normal. Of 35 lymphocytes
analyzed, all but 1 had normal 46 XX chromosomes; 1
cell had 47, XXX chromosomes. Skin fibroblast culture
revealed 40% of cells with 47, XXX chromosomes; the
rest were normal 46, XX chromosomes.

A 28-year-old woman had had 4 abortions, 1 female
child with Down syndrome who died after 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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Table 1. Fetal Outcome for Women with Mosaicism of Sex Chromosomes

Abnormal children
koot (el PR Abeies e Defect
6, XX/47 XXX
1(M) 1 2 1 47.XXY
(M) o 1 1 46, 00/47.0Y
3(12) 4 2 1 £7.XXY
421 ] 1 1 #6,XY /47, XXY
s(11) 3 1 1 7.0CY
6(13) 2 2 1 47 XXY
7(20) 1 1 1 £7.XXY
8(2) o 0 1 8 XYY
9(18) 4 2 1 46, XX/92.XXYY
10 (PS) 1 3 0
11 (PS) 0 4 0
12 (PS) o 3 o
13 (PS) o 3 [}
14 (PS) 2 4 1 47.XY, 721
Total 18 29 10
45,X/46,XX
15 (36) 1 0
- 16 (17) +] 4 1 Down syndrome
17 (37 1 o 0
18 (38) 2 0 o
19 (35) = (4] 3 CNS defects
20 (39) 0 1 (]
21 (40) 1 3 1 45.X/46,XX
Total 5 9 5
45, X/46, XX /47 XXX
241 ° 1 45, X/46 XX
23 (41) 0 2 Twins: 45,X and
) 45,X/46,5/47 XXX
24 (14) [} 1 1 45,X/46 v
25 (14) 0 0 1 XX
26(1) 1 0 o
27 (16) 0 1 0
28 (28) 1 0 1 47.XY,*21
29 (29) 0 3 ("]
30(15) 1 3 2 47.XY,*21anda
leukemic child
31(15) ] 2 [\]
Total . 3 10 ]
Total 26 43 2

CONS = central nervous system; PS = present study,

* With congenital heart defects.

chromosome analyses from blood were performed on
her, her husband, and their daughter. Husband and
daughter had normal 46,XY and 46, XX chromosome
complements, respectively. The patient’s chromosome
analysis revealed 75 lymphocytic cells of which 64
cells were 46,XX and 11 cells were 47, XXX. Amniotic
fluid 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 case of a diploid
and tetraploid mosaic child born to a mother wii. her-
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self had a mosaic karyotype of 46,XX/47, XXX. Ninety-
one percent of the cells were 47,XXX and 9% were
46,XX. She had had 2 abortions and 4 normal chil-
dren.”™

Discussion

Sex chromosome aneuploidy has been found to occur
in older women.” ** Court-Brown® noted a 5% in-
cidence of cells with 45,X in the general female popu-
lation after age SS5. In the present cases, all women
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were younger than 35 years of age and had a higher
percentage of mosaicism. According to Bochkov et al™
and Nielsen,” if more than 5 cells with identical
chromosome abnormalities are found among 23 cells
analyzed, a mosaic is established above the 25% level
with 95% probability. These reports indicate that in all
5 women studied, the 46,XX/47 XXX sex chromosome
represented true mosaicism rather than age effects.

Mosaicism is due to nondisjunction or anaphase lag
of a chromosome after zygote formation. If the zygote
initially had 46,XX chromosomes, the nondisjunction
of an X chromosome would produce a mosaicism of
46,XX/45,X/47, XXX, or, with the loss of 45,X cell line,
it would be 46,XX/47, XXX only. Mosaicism of 45,X/
46,XX would be produced by an anaphase lag of an X
chromosome in a normal zygote with 46,XX. 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
normal as well as abnormal children with chromo-
somal defects (Table 1). Review of the literature re-
vealed that 31 mothers with sex chromosome mosaic-
ism conceived 96 times, and 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 have borne children with
Down syndrome as well as with sex chromosome
aneuploidy and mosaicism.™ ' * This may indicate
that a woman with mosaicism might be at greater risk
of bearing an abnormal child than would nonmosaic
parents. An ideal way to examine the relationship be-
tween fetal loss and sex chromosome mosaicism in the
parents 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 an anaphase lag which would produce abortuses
with monosomy or trisomy, or 2) primary non-
disjunction, which would produce an aneuploid non-
viable zygote. Kim et al™ previously reported a case of
mosaicism in a2 man with 46,XX/47,XXY whose wife
had had 3 spontaneous abortions and had bomne a tri-
somy 21 child.

It has been estimated that approximately 52 to 60%
of all fetuses aborted spontaneously are chromoso-
mally abnormal.®*' Approximately 15.5% have mono-
somy X and 52.6% have autosomal trisomy. In abort-
ed fetuses trisomy X occurs rarely—less than 1%. The
overall frequency of major chromosome disorders in
couples with repeated abortions is 2.6%, of which
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translocations are the most frequent type (2%); sex
chromosome mosalcism occurred in 0.32%." In com-
parison, the frequency of sex chromosome mosaicism
in the newborn population is 0.04%.7** Thus there
is an eightfold increase in the frequency of sex
chromosome mosaicism in women with fetal wastage
in comparison to those with livebomn infants,

It may therefore be concluded that a3 chromosome
analysis should be done routinely in every couple with
a history of recurrent abortion or unexplained fetal
wastage. Large numbers of cells should be analyzed
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 have been
identified by new banding techniques. It should be
recommended that subsequent pregnancies 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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Amniotic fluid lipids in sickle cell disease

SALIL K MAS, M.Sc., Sc.D., D.Sc.

HENRY W. FOSTER, M.D., F.A.C.0.G.

Nashuille, Tennessee

. —_ Amniotic fluid ol sickle cell disease patients past the thity-seventh week of pregnancy contained
63.4%, 71.7%. and 48.6% less total lipids, total nonpolar lipids, and total phospholipids,
respectively, as compared with amniotic fluid of normal patients. No remarkable variation in the
composition of nonpolar lipids was noticed between the two groups. However, the phospholipid
composition was significantly varied. For example, the percentage amounts of choline
gycerophosphelipids (lecithin) was low and the percentage emounts of other phospholipids was
high in sickle cell pregnancy as compared with normal pregnancy. Furthermore, increased levels of
potyunsaturated fatty acids and fluorescent lipid pigments were found in amniotic fluids of sickle cell

patients. (Am. J. OasTeT. GvNecoL 136:211, 1980.)

IN AN carlier study,' we reported the detailed compo-
sition of lipids of human amniatic fluids in normal
pregnancy. This study and studies conducted by
others®* confirm that lipids are normal constituents of
amnioric fluids and increase progressively with gesta-
tional age. Nelson® reported that wl lipid, total phos-
pholipid, and choline glycerophesphedipid (lecithin)
levels in amniotic fluids decrease in abnormal preg-
nandes associated with pre-¢clampsia. Pomerance and
co-workers,® on the other hand. failed 0 find any sig-
nificant variation in the content of phespholipids and
triglycendes in amniotic fluid betacea normal and
such abnormal pregnandes. Gludk 2.2 Kulovich? re-
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ported that abnormalities of pregnuncy associated with
maternal sickle cell disease accelerute fetal pulmonary
maturation. They also indicated that most maternal
conditions assodiated with accelcruted maturation of
fetal lung development also are wswociated with sig-
nificant fetal and neonatal deaths. T our knowledg\:.
nothing is known about the regulatory mechanism in-
volved in the acceleratior . fetas pulmonary matura-
tion in maternal sickle cell diseas:. “The present study
reports the first comprehensive o penition study of
amniotic fluid lipids in maternal sickle cell disease.

Material and methods

Ten milliliters of amniotic Auid »as ulined at 38 1o
40 weeks’ gestation from each of fous normal sU‘bjm
and four patients with sickle cell div-ase. The fluid was
collected by either transabdomiral or vaginal am-
niocentesis, and only specimens izee of gross b!oo.d
were used. Lipids were extracted. wjsarated into vari-
ous lipid classes by thin-layer chrs,:zategraphy m‘?)-
ana quantitated by gravimetric ar+: « harring-transmis-
sion densitometric methods as e 1ita:d carlier.! A
preparative silica gel TLC," using t2.# v - cni systems of
Mangold and Malins.” and Parker =74 Pctcrson."'u"as‘
done w isolate individual noi.,. ..... - puospholipid
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Table L. Composition of human amniotic Auid lipids

Components Normal Sickle cell diseass
Toual lipids 42.14 = 281" 1541 = 1.12
Total nonpolar lipids ~ 30.41 = 1.35 8.60 = 0.82
Total polar lipidst 11.73 = 1.25 6.81 = 0.81
Total phospholipids 10.70 = 0.91 5.50 = 0.45
Fluorescence value! 0.00 0.79 = 0.08

*Values in milligrams per 100 ml of amniotic Auid = SD of
4 analyses.

tComposed of phospholipids. cerebrosides, and prosta-
glandins.

t Fluorescence values are expressed relative to a quinine
sulfate standard (1 wg/mlin 0.1N H,SO,) which had 2 Auores-
cence intensity of 90 units when the meter multiplier in the
spectrophotofluorometer was set at 0.3.

Table II. Percentage composition of nonpolar lipids

Parameters Normal Sickle cell disease
Hydrocarbons 7.58 = 0.28* 6.60 = 0.24
Cholesterol esters 2252 = 1.85 23.44 = 1.02
Ether lipids 1.28 = 0.01 1.32 = 0.00
Triglycerides 31.17 = 1.09 30.72 = 1.05
Free fany aads 1581 = 0.42 16.23 = 0.61
Free cholesterol 16.07 = 0.65 17.39 = 0.28
Diglycerides 3.58 = 0.01 3.00 = 0.00
Monoglycerides 1.93 = 0.01 1.83 = 0.00

*Mean = SD of 4 analyses.

Table III. Percentage composition of phospholipids

Parameters Normal Sichle cell disease

Ethanolamine glycero-  11.51 = 0.62* 2549 = 0.71
phospholipids

Serine glycero- 7.99 =0.28 17.51 = 0.58
phospholipids

Inositol glycerophos- 4.41 =0.12 8.89 = 0.29
pholipids

Choline glycerophos- 67.79 = 2.52 30.49 = 1.28
pholipids

Sphingomyelins 8.11 =0.26 15.12 = 0.73

Lysocholine glycerophos-  0.19 = 0.00 2.50 = 0.01
pholipids

*Mean (% of total phospholipids) = SD of 4 analyses.

classes, respectively. The quantity of free and total cho-
lesterol in the total lipid solution was determined by
adopting the procedure of Courchaine and associates."'
Glycerides (tri-, di-, and mono-) and free fauy acids
isolated from the TLC plates were assaved by the
methods of Van Handel and Zilversmit'? and Novak,"
respectively. The quantity of total phospholipids in the
total lipid solution, and individual phospholipids iso-
lated from TLC plates, was determined by measuring
the amount of phosphorus.'* The acyl group composi-
tion of individual lipid classes was determined by gas-
liquid chromatography of their fauy acid esters' ac-
cording to the conditions described earlier.! For
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Auorescence analysis, ‘lipid extracts of amniotic A
were prepared according to the method described
Fletcher and associates.'® Fluorescent measurement
these extracts were made with an Aminco-Bowr
Spectrophotoflusrometer. Quinine sulfate at a conc
tration of | wg/ml of 0.1N H;SO, was used as a stand
for fluorescence intensity and wavelength caiivia..

Results

Data on the composition of lipids at term are she
in Table . It is noted that the percentage amount
both nonpolar and pola. "I il, .. 2w in patients 1
sickle cell disease (5-S) as compared with normal
tients. Lipid extracts from amniotic fluid of sickle
patients showed Ruorescence exitation and emis:
maxima at the 430 nm and 345 nm regions, res;
tively. These were absent in normal patents. P!
phetinide »-~-= the major components of polar lipic
both cases. Cerebrosides and prostaglandins (E; anc
were the minor polar lipid components detectec
both groups. The amounts of cerebrosides and p
taglandins were not measured. Table I shows the |
centage composition of nonpolar lipids in normal
sickle cell pregnancy. No remarkable variation in
percentage composition of nonpolar lipids was not:
between the two groups. In order of predomina
trighycerides, cholesterol esters, free cholesterol,
fatty acids, and hydrocarbons were the major nonp
lipids in both groups. Digiycerides, monoglyceri
and ether lipids were the minor components. Table
shows the percentage composition ef phospholipic
normal and sickle cell pregnancy. It is observed
whereas the percentage amounts of choline glvc
phospholipids were significantly low in sickle cell p
nancy, the percentage amounts of other phosphol:
were high in sickle cell pregnancy as compared

_normal pregnancy. In order of predominance, ch¢

glycerophospholipids, ethanolamine glycerophos
lipids, sphingomyelins, serine glycerophospholi
and inositol glycerophospholipids were the
phospholipids in both groups. Lysocholine glyc
phospholipids were present only in trace amoun
normal pregnancies, whereas amniotic Auid: ¢

cell patients contained signifiantly high amoun
this lipid as compared with normal patients. Dat
the acyl group composition of cholesterol esters
glyvcerides. and free fauy acids are shown in Tabl-
Palmitovl (16:0). palmitoleoyl (16: 1), stearoyl (1
and oleoyl (18: 1) were the major acyl groups in ¢!
terol esters in both groups. The 16:0/ 16:1 ra.
cholesterol esters was high in sickle gell patier
compared with normal patients. The perce
amounts of 18:0, 18:1, 18:3, 20:4, 22:0, and
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Number 2
.t IV. Acyl group composition of nonpolar lipids
Normal Sichle cell disease
Acyl group Cholesterol esters Triglycendes Free fatty ands Cholesterol esters Trighycerides Free faity acds
12:0* 1.1 = 0.1t 1.9=0.2 02=01 0.9 =0. 13=08 21=03
14:0 44 =05 1.8 =0.1 22=03 3.8 =07 15=1L1 65=12
14:1 26 =0.2 1.6 =02 02=0.1 L.1=02 12=01 1.0=02
15:0 20=03 1.3=0.1 06 =02 1.8 =04 09=0.1 10=03
15:1 1.8 =0.2 1.3=0.1 03=0.1 1.6 =0.5 14=03 06 =0.1
16:0 305 =13 252 = 1.1 26.6 = 1.9 20.7 =12 208=18 206=13
16:1 109 = 0.7 51=zLl 57=08 46=13 352=03 32=04
17:0 32=02 0.9=0.1 06 =02 1.8 =06 08 =01 13=04
17:1 2.1 =0.1 1.0 =0.1 0.3 =0.1 1.6 = 0.5 12=0.1 1.5=03
18:0 4.1 =04 12212 156 = 1.3 10.6 = 0.9 108 =05 182 =11
18:1 242=19 378=18 423=19 312=17 308 = 1.7 328 =25
18:2 06 =0.1 09 =0.1 1.2=0.1 09=0.1 09=0.1 1.2=01
18:3 0.8 =0.1 09=02 06 =0.1 38=0.1 36=07 - 23=05
20:0 2l =01 02=0.1 02=0.1 1.1 =01 06 =0.1 1.8=03
20:4 28=03 2.4 =07 08 =0.1 42=0.1 49 =0.7 45=1.1
22:0 -29=05 25=02 06 =0.2 44=0.1 55=05 2.1=06
22:5 24 =05 0.6 =0.1 04 =0.1 43=0.1 $8=03 22=04
24:0 1.5=02 14=01 16=03 1.6 =0.1 1.3=04 21=03
*Number of carbon atoms: number of double bonds.
tEach value is the mean (weight % of total fatty acds) = SD of 4 analyses.
Table V. Acyl group composition of phospholipids
: Normal Sickle cell disease
.m' e - oz Choline glycerophaspholipids |  Sphingomyetins
:0* 15=0.1t . 21=0.1 05=0.1 05=0.1
14:0 41=02 46=02 46% 1.0 25=0.1
14:1 05=0.1 15=0.1 05=0.1 04 =0.1
15:0 1.0=0.1 1.6 = 0.1 05=0.1 05=0.1
15:1 08=0.1 14=02 05=0.1 04 =0.1
16:0 496=23 25=15 23=19 213=18
16:1 56=09 52=04 83=1.1 44=0.1
17:0 0.8 =0.1 13=0.1 13=0.1 29=0.1
17:1 05=0.1 0.6 =0.1 108 = 1.1 0.6 =0.1
18:0 65=09 79=06 212=13 128=15
18:1 125=13 243=15 39=06 525=1.1
18:2 36=0.1 19 =02 48=15 43=0.1
18:3 09=0.1 1.5=0.1 1.8=04 48=10
20:0 1.4=02 05=01 09=02 1.0=0.1
20:4 65=13 36=02 105=1.1 53=14
22:0 08=0.1 15=02 09=0.1 05=0.1
22:5 06=0.1 22=03 42=12 3.1=13
24:0 28=05 58 =05 25=04 22=03

*Number of carbon atoms: number of double bonds.

tEach value is the mean (weight % of total fauy acids) = SD of 4 analyses.

acyl groups in cholesterol esters were high in sickle cell
pregnancy as compared with normal pregnancy. Pal-
mitoyl, palmitoleoyl. stearoyl, and oleoyl were the
major acyl groups in triglycerides in both groups. The
percentage amounts of 14:0, 18:3, 20:4, 22:0. and
2.3 high in triglvcerides in sickle cell pregnancy
a5 'cd with normal pregnancy. The percentage
amo! of 16:0 and 18: 1 acyl groups in triglycerides
were low in sickle cell pregnancy as compared with
normal pregnancy. Palmitoyl, stearoyl, and oleoyl were

the major acyl groups in the free fatty add fraction of
both groups. The percentage amounts of 12:0, 14:0,
18:3, 20:4. 22:0, and 22:5 in free fatty adds were
high in the sickle cell group as compared with normal
group. The percentage amounts of 16:0 and 18:1 in
free fauty acids were low in sickle cell pregnancy as
compared with normal pregnancy. Data on the acyl
group composition of choline glycerophospholipids
(lecithin) and sphingomyelins are shown in Table V.
Myristorl, palmitoyl, palmitoleoyl, stearoyl, oleoyl,
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linolevyl, and arachidonoyl were the major acyl groups
of lecithin in both cases. It is observed that whereas the
percentage amounts of 16:0 in lecithin were sig-
nificantly low in sickle cell pregnuncy as compared with
normal pregnancy. the percentage amounts of 16: 1,
18:0. 18:3. 20:4. and 22:5 in lecithin were high in
sickle cell patients as compared with normal patients.
Myristoyl, palmitoyl, stearoyl, olevyl, linoleoyl, arachi-
donoyl. docosapentaenoyl, and lignoceroyl (24:0) were
the major acyl groups in sphingomyelin. The percent-
age amounts of 16:0 acyl group in sphin_omyelin were
low in sickle cell pregnancy as compared with normal
pregnancy whereas the percentage amounts of 17:1,
18:0, 18: 1, 18:3, 20: 4., and 22:5 were high in sickle
cell patients as compared with nc:mal patients.

Comment

Amniotic Huids of sickle cell patients contained
63.4%, 71.7%, and 48.6% less total lipids, total nonpo-
lar lipids, and total phospholipids, respectively, as
compared with amniotic fuids of norral patici.
Thus itis observed that in sickle cell pregnancy, nonpo-
lar lipids are lost in higher amounts than are phos-
pholipids. It is not known at this time whether the ex-
cessive loss of nonpolar lipids, such as triglycerides in
amniotic fluids of sickle cell patents, is attributable to
the excessive utilization of the storage lipids as a source
of energy by the fetus. It is known that various ester-
ified fatty acids in amniotic fluids arise in the fetus.* It
has also been reported that in several abnormal preg-
nandes (prematurity, respiratory distress syndrome,
hyaline membrane disease, anencephaly with polyhy-
dramnios) the lipid values of amniotic Auids are
reduced.

Increased levels of Auorescent lipid pigments were
found in amniotic Auids of sickle ce!l patients. In-
creased levels of Auorescent lipid pigments have also
been found in sickled erythrocytes.!” Peroxidation of
unsaturated lipids has been related to the occurrence
of Auorescence pigments in sickled erythrocytes. It is
not known at this time whether there is an increased
peroxidation of amniotic Auid lipids in sickle cell pa-
tients. It is to be noted, however, that polvunsaturated
fauy aad levels in amniotic fluid are high in sickle cell
patients as compared with normal patients, and un-
saturated lipids are susceptible to oxidation.

There was no remarkable variation in the composi-
tion of nonpolar lipids between normal and sickle cell

.
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patients. Each component of nonpolar lipids wa
duced approximately 70% in sickle cell patien
compared with normal patents. The free faws
content of amniotic Auids is rather high, perhap
cause of the lapse of tme between collection ari«
traction.'™ However, the existence of high amour
free fauty acids in ammiotic fluids has been rep:
carlier.!

The composition of phospholipids was signific
varied between normal. and sickle cell patients. $
cell patients contained 48.6% less total phosph.
than did normal patients. This reduction of total ;
pholipids is attributed mostly to the loss of lec:
Sickle cell patients contained 76.9% less lecith.
amniotic fluids as compared with normal pat:
There was no significant change in the abs
amount of inositol glycerophospholipids and s;
gomyelins. However, sickle cell patients cont
4%, 11.4%, and 84.6% more ethanolamine gl
phospholipids, serine glycerophospholipids, and
choline glycerophospholipids, respectively, as
pared with normal patients. Lysocholine glycero,
pholipids were present only in trace amounts in no
patients. The physiologic significance of the incre:
ethanolamine glycerophospholipids and serine gl
ophospholipids in amniotic fluids is not known a-
tme. However, it is known that thees »wa [fipid
responsible for the thromboplastic activity of |
lets.® It is possible that there is a relationship ber
blood clotting, sickle cell disease, and increased :
otic fluid ethanolamine glycerophospholipids
serine glycerophospholipids. The increase in
choline glycerophospholipids in the amniotic A
sickle cell patients may be associated with dama
cither the fetal or alveolar membranes. It has bee
ported that there is a significant decrease in lecitt
the lungs of infants dying of hyaline membran:
case,® = and also it is thought that fetal lungs co:
ute to the formation of amniotic luids.=* There
it scems possible that abnormal amniotic Auid
pholipid patterns in sickle cell pregnancy might t
sociated with a high inddence of neonatal de
Further studies are needed to understand the m

nism involved in the decreased synthesis of lung s:
tant lecithin.

The technicl help of Melba S. McCullough
preciated.
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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,
~“complications, and outcomes of laparoscopic
and interval mini-laparotomy sterilization 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 economy.
The development of laparoscopic techniques for

female sterilization 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

presentauon, therefore, 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 Obstetrics and Gynecology,
Meharry Medical College, Nashville, Tennessee. Requests
for reprints should be addressed to Dr. Henry W. Foster, Jr,
Department of Obstetrics and Gynecology, Meharry 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 advantages and
disadvantages of the two procedures. The opera-
tive equipment needed for laparoscopic surgery is
rather extensive and includes an insufflator, 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 is elevated
to approximate the anterior abdominal wall and
rotated in either direction thereby bringing the fal-
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TABLE 1. INTERVAL MINI-LAPAROTOMY VS LAPAROSCOPIC STERILIZATION—COMPLICATIONS

Total No.of Uterine Bladder Intestinal Bleeding Infections Deaths
Procedures Perforation Injury Injury
No. % No. % No. % No. % No. % No. %

Laparoscopic

Corson-Bolognese* 1.545 9 058 1

Georgy, et al'® 800 2
Peterson-

Behrman'? 186

Thompson-

Wheeless® 3,600

Chan-Pevan2? 142

AAGL (1972-1974)?

Mini-Laparotomy
Ramathibodi®

185,000

2,786 9 032 5§

032 13 011 10

006 3 019 1 006 9 58
0.25

1 08 § 26 0 00

11 0.30
2 14
28 .015

036 26 93 0 0

lopian tubes into view. Babcock clamps are used
to “*walk'* the tubes in a lateral direction until the
Gmbriated 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 are cardiorespiratory decom-
pensation, sickle hemoglobinopathy, and hernias.
Relative contraindications are 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 procedures—even those conducted under
local anesthesia. Because of the relativeiy high
fixed position of the diaphragm created by the pneu-
moperitoneum, 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

1s contraindicateu i pauents with sickle hemo-
globinopathies including sickle cell trait. Both re-
duced oxvgen tension and decreased pH promotes
sickling of the defective erythrocytes.

Most authorities consider abdominal hernia
formation, especially hiatus hernias, as a barrier to
laparoscopy.® These weakened areas are 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 are 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 insuffiation of
carbon dioxide.® 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
(CO,) 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 retroperitoneal spaces.

Accidental burns associated with laparoscopy
may affect the patient or operator.” Electrocoagu-
lation burns to the patient may affect the patient's
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TABLE 2. INTERVAL MINI-LAPAROTOMY VS LAPAROSCOPIC
STERILIZATION—SUBSEQUENT PREGNANCIES

Total No. of No. of %
Procedures Pregnancles
Laparoscopic
Corson-Bolognese* 1,545 3 0.19
Peterson-Behrman'® 186 i 0.53
Thompson-Wheeler® 4,200 31 0.73
AAGL (1972-1974)2 185,000 300 0.16
Mini-Laparotomy
Ramathibodi'® 2,786 ? ?
Garb'® 5477 22 0.4
Tietze'® 20,000 34 0.17

- —

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 pneumoperitoneum 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.'*®

Complications that have been described thus far
are those which occur primarily as a result of the
unique characteristics associated with 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.®'°

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, occurring using the bal-
looned uterine elevator, happen when catheters of
improper internal diameters were used."

Bladder injuries sustained during mini-laparot-
omy were more frequent in on» and less frequent
than in another laparoscopic study. Intestinal in-
juries were less frequent with mini-laparotomy
than with all three laparoscopy se- ...

Table | 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 mini-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 Gynecolugic Laparoscopists (185,000
procedures) revealed a mortality rate of 15 deaths
per 100,000 procedures for the three-year period
1972-1974.* 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.®'° The mortal-
ity rate for surgical oviduct ligation and resection
is probably near five deaths per 100,000 proce-
dures as reported by Child."

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.'® Here again, a prospec-
tive study comparing these two parameters has not
been conducted. In Table 2, the subsequent preg-
nancy rate from five ..pwroscopy studics is re-
viewed. The pregnancy rate in these studies
ranged from a low of 0.16 per~=nt '~ 1 high of 2.8
percent, 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.* ' However. Garb reported 22 pregnan-
cies in 5,477 Pomeroy procedures, yielding an
overall pregnancy rate of 0.4 percent.'* Based on
ten major studies from three continents, Tietze
found 34 failures occurred with 20.000 surgical
sterilizations (0.17 percent).'® 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 of 60 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."”

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 necessary to
perform 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-
sufflator, and numerous operative accessories.
However, any busy service will require a
minimum of two completely interchangeable units
or an initial capital outlay of approximately $9,000
per hospital.

SUMMARY

Some crude comparisons between laparoscopy
and mini-laparotomy have been made. As often
occurs when firm datu 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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EFFECT OF MERCURY WMC&WCET!LWEJ'
Chandradbar Dwiwdia. Rengachari hﬂ:mthaé. Bistmu C. Joshi
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Sehool of Medicine, Meharry Medicel College, Nashville, TN. 37208,
ABSTRACT

Methylmercury poisoning exhibil prominent cigne and symptoms
of the ceatral nervous system. In an attempt to study the
mechanism of toxicity, mercurie ehloride (HgCl,) and methyl
mereury n~hlaoride {mglzﬂ'l) were given orally by gavage and
through drinking watsr to male albine rats. Rats were
sacrificed at appropriate tine and brain and diaphragm were
anzlyzed for cholineacetyltransferase (ChAT) 2ctivity, end
also examined Listopathologically. Both W, ma CI!

given orally by gavage significantly izhibit

sotivity vhick was dose related. JgC1 prodneed greater
inhibition then Egﬂ?e Chi HgCl thx drinkirg vater also
signifiecantly inhibifed bréin C::.a.:‘l. hmwr ruts aid not
drink water containing . and CH EgCl -J.u
inhibited ChAT vhen incudetsd m g R oo

genates. Hictopathological studies revealed newral desmﬁﬂ'
tion and necrosis in the cerebrium of rets treated with these
mercurials. These results indicete the possidle involve-
neat of cholinergic system during mercwry intoxication.

Tre clinical signs and sypptoms 2ssociated with methyl mercury podsoning
neve been well documented since the Minamata Bay outbreek in Japan (1,2).
Although a syndrome of percurial intoxieationm can be brought about by
either inorganic or orgenic compounds, neuralogical dunuge is mare severe
in organic iatoxication (3). The early syrptoms are reported to de
peripheral neuropathy, paresthesia and fatigue. Impairment of menory and
inability 0 cuuventrete, indicste thet central nervous system is in-
volved (k). Due to high affinity of mercuric ions tovards the sulfhyaryd
(-SE) and disulfide (S-8) groups, the tdochemical besis for the toxi-
sological effects of mercury is generally sought through marcury sulfur
interactions (5). Cholins acetyl transferzse (ChAT) a koy anzyma for
the synthesis of acetylchaline (ACh) bas sulfhydryl growps (6). Hrdina
et a1 (7) found a decreased cortical ACR in mercury exposed animuls,
Tie purposc of this investigation is to study the effect of mercurials
oz CRAT, with e view to explore the biothemicel mechamism of mervwry

intoxication.

MATERTALS AND METHODS
Mercuric chloride [h'aﬂa] was obtained fram Nerck k Co. Inc, Rahway
1

A preliminary report of this work ves presented at the annual meeting of
American Society of Pharmzcology and Banmntn Terapeutics, Portlanad,
Oregon, August, 1979.
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VOL.30, NO.2 Research Communications in VOL.30,NO-2
NOVEMBER 1980 Chemical Pathology and Pharmacology NOYEMEER £3¢
E.J. and methyl mercury chloride (CH_HgCl) was obteined from Alfe Ia-

‘organics, Beverley, Messachusetts n.n& were dissolved {n physiclogical EFFECT OF
salipe. Male albino spregue davley rets (Harlan Industries Inc., SECUTIVE
Cumberland, Indiana) kept at ad-libitum diet and free access to vater
vere used in this study. One group of three mnimals wac uced for each
experiment. HgCl, and casngc.l at dosages of 2 mg/kg and 10 mg/kg vere TREATMERT
given orally by sime to“individual groups of rats, Monday through .
Friday for b vesks and control group was receiving an equivalent amount CONTROL
of saline. kgCl, and C#_Hg(l vas also given in drinking wveter at a Ezﬂ.z
concentration 60210 pga’ni and 50 pg/al and centrol group vas given
drinking water (tap). Animels were sacrificed at appropriste time (es HgCl,
indicated under the results) by decapitation: brain and diaphragm vere CH,EgCL
4taken out, vashed, blotted and homogenized in phosphate buffer (pH 3
7.4, 0.5M) containing NaCK (0.02 M) and EDTA (0.005 ). Ten percent “&1
brain and diaphragm homogenates vere used for ChAT . ChAT vas ¥Tach T
assayed by mcoouring the formation of 1UC ACh from 14¢ Acctyl CoA and Llrve Bepe
choline using the methods reported by Harbisiom, Dwivedi and Evans (8). cste. B
For in vitro studies, Eg.'!lz and CHE_EgCl were dissolved 4n distilled parenthesd
water at different concentrations #2d were added to the izewbution 2£0.05.
medium with phosphate duffer.

Histopsthology: brain tissue was fixed in 10 percent neutral buffered EFFECT OF
formalin and mmbedded in paraffin, sestioned and rtained with bomat- TRAREFERAE
oxylin and eosin (E&E) and observed microscopically for histopatho- S
logical chenges. Brain tissue taken from animals treated vith EgCl TREATMENT
and CH,8gCl, as well as cormal (control) rat were used in this stua¥.

Statictical Evalustion: Statistical comparison between sample means CONTROL

" wvas made by the two tailed group student's T test. The level of c’i;g‘n
significance in all cases vas considered at p<0.08.

RESULTS AFD DISCUSSION Ci JHgCL

The effect of end CE,HgCl cn rat brain and disphragn ChAT fs Ffach vall
‘hm 1-“ ml‘ 1. and em F3

_ _ described

As is evident Ifrom this Tadle, both HgCl, and CE NigCl significantly in- tion, W%
hibitad hrain (hAT artivity (P 0.08), ch is dlso dose related. ;
However, CH_HgCl produced greater inhibition ihan &t both dosages in t
studied. Both and CH,HgCl inhidited ret ai CnaT, a riten B2
produced higher i tion 2% & lower dossge of 2 pg/kg than a dizphragn
dosage of 10 mg/kg. In studies using drinkipg veter, animals refused i lover Aos:
4o drink 5[5CJ.2 iz wvater; therefare, ve could not get any date for the ef- vesults
fcet of HgCl, on ChAT through drinking vater. As is evident from Tatle changes i:
2, CE H5gQ gfven o drinking vater simnificantly inmhidited dbrasip vaich ig ¢
T fetivity (P0.05). Both EgCl, end CH_HgCl also inhibited rat brain sl oayothe
ChAT when incubated in vitro. mg’ Cl p ed a 96% inhibition and HgCl, needes to
mﬁd a 67% ichibdition of sctivity st & final concemtrstion of useh 1n: 08
Hictopsthological studies revealed neural degenoretion snd cerebral ;:m ::,
necrosis in Hgﬂz and clisﬂsc:l. treated rata. twantion ¢
A significant dscrease in the ChAT activity of rat brain and diephrage ::tcwmd 1

that meth
of chenge:

R=04%
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TABLE 1
EFFECT OF Hs{!l a CH_Hg(l GIVER ORALLY MONDAY-FRIDAY FOR FOUR CON-
SECUTIVE WEEKSZON RAT BRAYN AND DIAPHRAGM CHOLINE ACETYL TRANSFERASE.
CRAT ACTIVITY
TREATMENT DOSAGE _XI10T“NOLES ACh SYPTHESIZED/g/HR®
DIAPERAGN BRAIN
CONTROL - 521.3 # 16.5 951.2 + 38.6
r Rgcl, 2ug/hg  £70.6 1 10.2 (LB)™ 663.2 + 12.2(31)%x
HeCl, 10mg/kg 505.5 + 14.3 (03) 389.3 # 6.9(59)**
CH,HgCl  2mg/kg ~ 123.9 * T.1 (76) s 597.% + 1h,2(38)%»
Cﬁ.iﬂscl 10mg/kg 326.8 + 8.9 (37)** 318.6 + 9.8(67)%x

%*Zach velue reprensents mean + standard error, whick is derived from
three separate anfmalr and assay from each animal was done in dupli-
cate. Experimental copditions ere as described ip text. Figures in
parenthesis represent percent inhibition. **Significant dnhidition
?<0.05.

TABLE 2
| * EFFECT OF CH_HgCL GIVEN IN DRINKING WATZR ON RAT ERATN CEOLINE ACETYL
i TRANSFERASE ~ACTLVITY.

1 TREATMENT DOSAGE  X10 JMOLES ACh SYSTHESIZED/G
TDE OF SACRIFICE
S DATS 10 DAYS 30 DAYS

]. CONTROL ~ & 897.2 £ 6.1 795.8 + 18.5 09.6 * 19.7

CH,HaCl 10pg/ml 686.8 ¥ 38.k  6B.6 % 8.1 596.8 % Th.9

3
(17)%= (22)= (28) e
CHEeCL 50pa/ml 611.8 + 11.3  W(9.9 % 1.5 698.7 v 15.9
(26) »= (ug)se (20) %=

¥Zpch value represents dean + SE, vhich is derived from three saimals
snd each assey was done 1n duplicate. Experimenlal cwusditlous sxe
described in text. Figures in parenthesis represent percent inhibi-
tion., **Significant inhidition ?(o.os.

in 3zC1, and CH_HgCl treated animals could be expleined by the inter-
e.:tion 3¢ mercusials with sulfhydryl group present of ChAT {5,6). In
diephvagm tissue, a higher inhibition of ChAT utivity was noted at the
lowsr dosages of D mg/kg than 10 mg/kg of EgCl HgCl. Similer
rasalis vere also observed during cadmium mduged opathological
chesges in rats (9,10). Tale might be due to a protective mechsnism
vhich is only mimicked by 2 higher dose of mercury, which induces the
iesynthesis of metalloihionein (11). However, turtber studies are
reeded to coafirm the existance of the sbove mechanism in dosages deing
used in our study. Interestipgly hovever, a similar pattern is not ob-
sexved in the brain tissues. Ven Burg and Lendry (12) hes reported that P
=methyl mercury is cspsble of inhibiting rat phrenmic nerve wmscular con-
irzcticon of the isolated hemidiaphragm perparetions and expleined the Ry
observed inhidition due 10 &0 actioa on the disulfide bond, believed to
Ue pressul o Lbie chulisergic receptor., lirdina et al., (4) obscrved o —————
thet methyl mercury, produced a decreased cortical ACh in the sbsence i
cf chenges in acetyl cholinesterase (AChE) activity and explained the
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suppressicn of biosynthesis of thic ncurchesmone, possibly dus to ia- ) of #
paired supply of acetyl-CoA from mitochondria. Our results indicate a Altered 1
decreased (AT activity after mercurial exposrue which could be respon-
sible for the decreased levels of ACh. ChAT inhibition observed in : B.§
vitro suggests the poesidtle interaction with thiol group present on L Does Bas
ChAT, vhich is responsible for deereased ChAT sctivity and decressed
ACh synthesis. Therefore, in addition to the action on the cholinergic ! Ber
recevtor, these mercurials elso inactivats the sugyme involwved in the and
synthecis of ACh and all these acticns put together may be responsible ; ‘
for aeurotoxicity. JHowever, further studies are needed to fully Effect of:
evaluate the effect of these mercurials on the complete cholinergic Hep
asyotcm and other newrotransmitiers wmud lhe eoxymes invelved in thelr
pathway to get a clear picture of the biochemical basis of mercury in- . \ Effect of
toxication. ; (o) o

enents: Grateful acknowledgenent is made to Drs. Riduslph E.
ackson, louis D. Green and Dharmdgo N. Singh for their advice and en-
coursgement Quring the course of this investigation. This research vas
supperted by a grant from the Natfonal Science Foundatlon #SER 77-04532
and ir part by maternal and child healtk earc training gront Fh0. DBx-
cellent typing by Wanda Harris and Rose Strickland is highly appreciat-
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Managing sickle cell anemia

in pregnant patients

The basic approach consists of blood and fluid replacement,
and close observation. 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 cell dizease in the
pregnant patient. The current mx*2>rnal mor-
tality figure is imprecise, but has been report-
ed as high as 10%.! Fetal wastage, including
abortion and perinatal loss, 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 of the disease, seen primarily in individ-
uals of African descent, probably occurred as
2 spontaneous mutation in response to the
malaria parasite Plasmodium falciparum.
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 manifestations, .

Dr. Foster la professor and chalrman, departmant of
obstetrics and gynecology, Meharry Medical Collegs,
Nashville, Tenn.

CONTEMPORARY O&/GYN Vol. 78, December 1980

The molecular alteration that distinguishes
hemoglobin S (HbS) from normal hemoglobin
A (HbA) appears to be almost inconsequen-
tial. A minor change in the sequence of only
two of the hemoglobin molecule’s 574 amino
acids significantly affects 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
substitution of the single amino acid valine for
glutamic acid at a specific site in each beta
chain (sixth™ 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
position.

More than 150 abnormal hemoglobins have
been identified, but the vast majority produce
no clinical manifestations. The five hemoglo-
binopathies seen most often in Afro-Ameri-
cans involve HbS and HbC. The homozygous
HbSS and the doubly heterozygous HbSC and
HbSThal (thalassemia) hemoglobinopathies
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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 850; and sickle cell 8 thalassemia,
HbSThal, 1 in 1,600. Hemoglobin C disease,
HbCC, the sixth most common hemoglobinop-
athy, which affects 1 in 4,400 black Ameri-
cans, has no significant adverse affect on mor-
bidity and mortality either for mother or for
fetus.

Need for screening and counseling

pecause of the trait's wide prevalence among
people of African descent, pregnant patients
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, forms. Patients who carry only the trait for
abnormal hemoglobin, though they are usual-
ly asymptomatic, can produce children with
sickle cell disease if the father has the disease



or carries the trait. An awareneas of the possi-
bility of sickle cell disease in the newborn
alerts the parents and the pediatrician and
o -, affords an opportunity to diminish the impact
-, = of early life-threatening complications.

ro« Proper screening for abnorma! hemoglobins

;a -~ is best accomplished by electrophoresis fol-
§viz«~~ lowed by solubility testing. These tests—once
3 }} . considered sophisticated—can be obtained
, s.n4% - through almost any clinical laboratory and are
f.. §y 4. . cost-effective when you consider the preva-
: M- lence of the abnormal hemoglobin. The cost (in
* -»" Nashville) is $20, There is, of course, no need
=1 o repeat the test in subsequent pregnancies.
i The so-called sickle prep test, which uses
'+ sodium metabisulfite to promote sickling by
~" . reducing oxygen tension, is inadequate be-
+ cause of its inability to detect hemoglohin C
.» (except C-Harlem). Even when this test is
:,%.positive, hemoglobin electrophoresis must be
« -done to distinguish trait from dizease, Solubil-
v+ ity testing after electrophoresis holps identify
v¢- - many rare hemoglobin variants that have the
%/ ‘same electrophoretic mobility as hemoglobin

£}
%s 2% .
- -~ 1
\ ok .,
A

'+ ' confirmatory tests become necessury (Fiy. 1),
* Proper counseling of pregnant patients is
g * . essential to provide education nnd reassur-
k.- ' ance, as is referral to a specialist when so'ubil-
n:'' ¢ ity testing or eye or kidney complications
--*" make that necessary. Audiovisual material is
- useful in explaining the genetic implications of
the disease. Genotype charts, which dixplay
percentage inheritance odds, are particularly
helpful (Fig. 2).
fe. The most frequent serious risk is the trait-
5 *° by-trait (HDASYHbAS) mating; it carries a
gl 3. 26% chance of producing a child with the
' ,t;\',.f'-;disesae state (HbSS). Sickle cell disease in
G AONY, spregnancy carries & significant riak, and pa-
A%’ 27 .tients must be 8o advised.. Once parents have
#*a elear understanding of ,this ¢omplicated
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. "..‘é‘_‘ with sickle cell disease (HbSS) receive exem-

: ‘q-__‘_;.‘, plary care, the maternal mortality should not
. .';‘a-‘?f._ i - exceed 3%.* The decision to risk pregnancy is

: L‘l problem, however, they can be reassured. To
114377 minimize guilt feelings, it is helpful to explain *©  faRit:
& ¥the possibility that sickle hemoglobin evolved : - £3
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Epifoam-
(hydrocartisone acetate 199

Belore prescribing, see complete
product information of which the
following is a briel summary:
Description: A topical steroid foam
conlaining hydrocortisone acetate
1% in a base of pramoxine HCI,
propylene giveol, cetyl alcohol,
PEG-100 stearate, glvcervl stearate,
laureth-23, polyoxyl-40 stearate,
methviparaben, propyiparaben,
triethanolamine or hydrochloric
acld to adjust pH, purified water,
propellant (inert), butane and

propane.

Contraindications: Topical
steroids are contraindicated in those
patients with a history of hypersen-
sitivity to any ol the components of
the preparation.

Precautions: If irritation develops,
the product thould be discontinued
and appropriate therapy instituted.

In the presence of an infection,
the use of appropriate antifungal or
antibacterial agents should be insti-
tuted. Il a favorable response does
nol occur promptly, the cortico-
steroid should be discontinued until
the infection has been adequaltely
controlled.

Il extensive areas are treated or
il the occlusive technique is used,
the possibility exists of increased
systemic absorption of the cortico-
steroid and suitable precautions
should be taken particularly in chil-
dren and infants.

Although topical steroids have
not been reported to have an ad-
verse elfect om human pregnancy,
the salety of their use in pregnaat
women has not absolutely been es-
tablished. In laboratorv animals, in-
creases in incidence of Ietal abnor-
malities have been associaled with
exposure of gestating females to
topical corticusteroids, in some
cases al rather low dosage levels.
Therefore, drugs of this class should
not be used extensively on pregnant
patients, in large amounts, or for
prolonged periods of time.

This product is not for
ophthalmic use,

Adverse Reactlons: The lollowing
local adverse reactions have been
reporied with lopical cortico-
steroids, especially under occlusive
dressings: burmning, itching, irrita- |
tion, dryness, lolliculitis, hyper-
trichosis, acneilorm eruplions,
hypopigmentation, allergic contact
dermatitis, maceration of the skin,
secondary infection, skin atrophy,
striae, and miliaria.

* Dosage and Administration:
Apply to alfected areas 3 or 4 limes -
daily. Transfer the medicationloa
pad and apply gently, or apply the
foam directly 5
How Supplled: In aerosol con-
tainer of 10 gm.

REED & CAANTICK
Karsworth, N.J 07000

SICKLE CELL AND PREGNANCY

therefore a viable option. For patients 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,®* 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 sensitivity
studies, 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 retrospective study reports an in-
creased incidence of premature rupture of
membranes in patients with sickle cell trait.®
However, no other report of this phenomenon
has appeared.

Clinical management

In pregnancy, symptoms produced by the dis-
ease are usually related to acute attacks,
known as crises. Our fundamental approach
has been to treat them with analgesics, 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 9-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, transfusion reac-
tion, and volume and iron overload. More-
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SICKLE CELL AND PREGNANCY

over, the benefits of such therapy have not
yet been proven, because no controlled pro-
spective randomized evaluation has been con-
ducted. The National Heart, Lung and Blood
Institute recently sponsored a consensus de-
velopment conference on this subject.10:1
Participants concluded that the risk—benefit
ratio needs further prospective evaluation
over the next 3 to 5 years.

Antepartum care. At our institution, we per-
form the following tests at the initial visit:
hemoglobin electrophoresis, hemogram, blood
group and type, reticulocyte count, erythro-
cyte sedimentation rate, Pap smear, GC
smear, venereal disease reaction level, rubella
titer, tine test, liver profile, and urinalysis
with culture and sensitivity studies. Urinary
tract infection is reported to occur ten times
more often in patients with sickle cell disease
than in the general ohstetric population. At
least 25% of untreated patients develop UTL.
Twice that number have positive urine cul-
tures and we treat thein with antibiotics for 3
weeks, reculture them and, if the results are
negative, maigtain them on methenamine
mandelate.

All patients receive supplemental prenatal
vitamins containing iron and folic acid. The
diet should be high vroteinlow fat and pro-
vide 35 calories per %ilogrem of ideal body
weight. Salt restriction and diuretics are con-
traindicated, even though as many as 22% of
these women may develop toxemia of preg-
nancy. Patients should be seen at 2-week in-
tervals. Infection, 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, us-
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 accelerated. We conduct oxytocin
stress tests weekly on an outpatient basis from
the 37th week of gestation until labor. If the
test is positive, we terminate the pregnancy by
cesarean section. Labor is induced and elec-

Motrin' (buprofen)

effective relief
of mild to mocerate
menstrual pain...

Motrin™ Tablets (Buorofen, Upjohn)
Indications and Usage: Reliel of mild to moderate pam.

Treatment of signs and symptoms of rheumatond arthwris and osteoarthritrs
acute Nares and m long-term Satety and efficacy have not been
lished m Functional Class IV rheumatod arihntis.,
Contraindications: Individuals hypersensitive 10 it, or with the syndrome ¢
polyps, angioedema, and bronchospastic reactivity to aspirn or other nons'
anti-mflaimmatory agents (see WARNINGS)

Warmings: Anaphylactoid reactions have occurred in patients with aspirin by
sitivity (see CONTRAINDICATIONS).

Peplic ulceration and gastrointestinal bleeding, sometimes severe, hav
reported. Ulceration, perfaration, and bleeding may end fatally, An association .
been established. Motrn should e given under close Supervision 1o patient:
:ES;EW of upper gastrointestinal tract disease, only after consufting AL

In patients with active peptic ulcer and active rheumatoid arthritis, nonulce
drugs, such as gold, should be Iried. f Molrin must be given, the patient should L
close supervision for signs of uicer perforation or gastrointestinal bieeding.
Precautions: Blured and/or diminished vision, scotomata, and/or changes
vision have been reported. I these deveiop, discontinue Motrin and the patien
have an ophthaimologic examination, including central visual fieds.

Fluid retention and edema have been assocaled with Molrim, use with ca
patients wath a history of cardiac decompensation.

Motrin can inhibet plaielet aggregation and prolong bieeding lime. Use withc
persons with intrinsic coagulation defects and those on anticoaguiant therap

Patients should reoort signs or Symg'ui's of gastrointestinal uiceration or t
Dbiurred vision or other eye symptoms, Sxen rash, weight gain, of edema.

To avoid exacerbation of disease or adrenal insufficency, patients on p
corticos'eraid therapy should have theraoy tapered slowty when Motrin is ac
Drog interactions. Asprm: Used conceratantly may decrease Motrin blooc
Courarn. Bleeding has been reported in patients taking Molrin and coumarin.
Pregrancy and norzing mothers: Motrin should not be taken during pregnanc
nursing mothers.

Adverse Reactions

Incidence greater thea %
mmmmhwmvdmmmm'
gastromlestmal (4% 1o 16%). s wx.'wes nausea” epigasiric pain® he:
diarrhea,

abdominaldistress, navseaarw! n:hqm constipation, a:
cramp- of pam, fulness of the GI *act i'eating and fiatulence). Cestral Nerves-
Dizziress” headache, nervousness. Derw= Rash* (including macy!

type), pruritus. Special Sensex: Tinnity« “Astabofic: Decreased appetite, ede
refention. Flud retent:on generally responds promptly (o drug discontinue®

“Incidence 3% to P
Incidence less than 1in 100
Bastrointestinal: mmmmmmmm
Contral Nervous Negression, nsumnd. W

tions, urt:caria, erythema muitiforme. Cardiovasculae ar: Congestive hearl '
patients with marginal carcac function, elevated bloodmw
m{mmm; Leukopenia, decreased hemog

Causal relsbonstvp onknown
Sastroimtestinat: Hepatitis, undice, abnormal fiver function. Central Rerver

Hemolytic anemia, thrombocyt episodes
Decreased greatinine «
poiyuria. azoterma

Overdosage: Incases of acute overdosage, the stomach should be emptied
5 20dic anc excreled in the unne, so alkaline diuresss may be beneficial.
Dosage and Administration: Mild to moderale pam: 400 mg every 4 to |
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Caution: Federa! law prohibds dispensing without prescription. .
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THE UPJOHN COMPANY
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tronically monitored in all patients beyond 41
weeks gestation.
Labor and delivery. Labor, whether it is
spontaneous or induced, should he managed
much the same as labor in cardiac patients,
Oversedation should be avoided and oxygen
" administered. Epidural anesthesia obviates
the need for narcotics. We use median episiot-
omy and low forceps to shorten the second
stage of labor.

Fluid replacement during labor, a critical
factor in these patients, is easily mismanaged.

Sickle cell disease patients frequently fall into.

negative fluid balance. Most have impaired
renal concentration capacity and thus excrete
excessive quantities of urine. And, as do most
patients in labor, they lose their appetites,
which results in impaired fluid and food in-
take. IV fluid intake should include ample
amounts of water/dextrose solutions and ade-
quate electrolyte replacement. The=e patients
tend to have metabolic acidosis, which can be
corrected with lactate or bicarbonate solu-
tions and the effects monitored with serum
electrolytes.

Postpartum management. Durinc the post-
partum period, the patient must be carefully
monitored for signs of infection and crisis,
Catheterization should be avoided if possible
and broad spectrum antibiotics administered
for at least 96 hours into the postpartum peri-
od. Congestive heart failure occurs frequently
in the postpartum period and digi*alis should
be administered, if necessary.

Hemoglobin electrophoresis should be car-
ried out on cord blood samples. Hemoglobins
S and C can be identified at birth, even though
the major portion of the newborn's hemoglo-
bin is of fetal type. An early diagnosis of
sickle cell disease should alert the parents and
the pediatrician to watch for signs and symp-
toms of painful or life-threatening complica-
tions. Prompt treatment can minimize their
effect. )

“"Theé postparturh period is also a convenient
time to give the mother the rather recently
developed polyvalent pneumococcal vaccine.
This vaccine, indicated for all pa‘ients with
sickle cell disease, should not be administered
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1. Determine Het, HbA, type and X-match, blllmblm ) 5'
" reticulocyte count, LDH, urine hemoglobin. -;I"'-l At
¢ 2. Infuse 300 ml of normal sallne (5 mUmin). . .

% 3. Phiebotomize 500 mi blood In the opposite mﬁa
£ (10 mimin). Rl

" 4, Transfuse 2 units of packed celia.(buﬁy—eut OOk
. .washed red cells) (5 mUmin). .
“ 5. Repeat steps 2, 3, and 4,

. 8, Determine Het and HbA by quantitative
4 <. electrophoresls 12 hours lster (therapeutic ob]
. 7 % {HbA >70%, Hct > 35%). .

*7 7. Repeat sfep 1 monthly thereafter. .

«c ¢ 8. Repeat steps 2, 3, and 4 if: ': g _
U3 *Ha) Hb Als <30%or Hetls < 25%; =) 7 %55
_.-_c\ 5.(b) crisls occurs; e gk
‘-,; ¢(c) labor ensues; - e
'\;(d) surgary becomes necessary. . -

» ;

;e‘-

during pregmancy. Revaccination is recom-
mended at 3-year intervals,

When crises occur

Managing sickle cell disease crises in pregnant
patients differs little from procedures em-
ployed with nonpregnant patients. Most crises
are of the vaso-occlusive type and produce
intense pain. Aplastic (aregenerative) crises
are only about a fifth as common and acute
sequestration crises are mostly confined to
childhood. The basic components of crisis man-
agement include analgesics, partial exchange
transfusion, IV fluid and electrolyte replace-
ment, oxygen administration, and elimination
of infection. However, one must keep in mind
that the signs and symptoms of crisis can be
virtually indistinguishable from those of an
acute abdominal condition. Appendicitis and
ectopic pregnancy must always be ruled out.

What contraceptive Is best?

Providing effective and safe contraception to
the patient with sickle cell disease is difficult.
The most effective agents, oral contracep-
tives, are contraindicated—at least theoreti-
cally—because they increase blood coagulabil-
ity, thus lowering the threshold for crises.
Incidence of thromboembolic disorders, nor-
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SICKLE CELL AND PREGNANCY .

mally greater in these patients, is further
increased by the pill. The estrogen component
of the estrogen—progestin preparation is prob-
ably the major offender. Thus, a progestin-only
pill seems a wise choice. IUDs are not recom-
mended because of risk of endometritis, which
can progress to a more generalized pelvic
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 period, with either regional or
local anesthesia. Laparoscopic sterilization is
not recommended; this procedure compro-
mises lung aeration because of the relatively
high, fixed position of the diaphragm. Carbor
dioxide, used in %% of laparoscopic proce
dures done in the US, causes hypercarbia
which further promotes sickling.'*

The vast accumulation of knowledge ove
the past 20 years has greatly increased ou
understanding of the sickle cell disease p
cess. As we learn more about genetic counse
ing, pregnancy management, and contrace;
tive technique, we can expect continued in
provement in maternal and fetal outcomes. !
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Contraceptives i Sickle Cell Disease

HENRY W. FOSTER, JR., MD,+ Nashyville. Tenn

ABSTRACT! Choosing the proper method of contraception for patients with sickle cell disease is
an empiric exercise. In this manuscript, the commonly used contraceptive methods are examined
for their risk-benefit ratio. However, because of its extensive use and effectiveness, steroid

contraception is examined in greatest depth. Physiologic and pathologic changes induced by oral
steroid contrrcytives are evaluated, and their potential cffects on patients with sickle cell disease
are considered. Fhysialogic alterations evaluated are carbohydrate metabalism, blood lipid levels,

hepatic function, thyroid function, und pigment changes. Pathologic changes reviewed are
hypertensian, thrambosmbolic phcnomena, myocardial infarction, amenorrhea, and emotional
changes. The choice of sterilization procedures is also considered for these patients.

THE provision of contraceptves for female patents
with homozygous and doubly heterozygous sickle he-
moglobinopathies is an unscttled and dlalleuging is-
sue. Computer search of the world’s literature over a
most recent 40-month period yielded but a single art-
cle devoted exclusively to contraceptiun aud sickle cell
hemoglobinopathics.! For the sickle ccll discasc pa-
tiept who has successfully negotiated a pregnancy, the
ptive qucstion is often scttled Uy the padent's
'of a sterilization procedure. However, for those
who do not choose this method and for nulligravida
paticnts, the difficult dedsion remains. Lack of defini-
tive data on this subject has made the provision of
contraception to patients with sickle ccll diseasc an
empiric exerdsc.

"At the anset, it should be emphasized that con-
traceptive management of patients with sickle cell trait
is no differcul from that of the normal population.
Hence, cormments contained here are applicable only
‘0 patients with sickle cell disease.

Contracepuve methods can be grouped into the fol-
owing six broad categories: (1) steroid contraception,
'2) mtrauterine devices, (3) bartier methods, (4) timing
uethods, (5) sterilization, and (6) abortion. Although
ome discussion will be afforded each of these
neéthods, the greater portion of time will be devoted o
he more ettective method of steroid contraception
ince it is clearly this mcthod that presents the most
OnIrOVersy.

The most widely used form of hormonal contracep-
ion is the combinaton pill containing synthetic pro-
‘estins and estrogens. Pills contzining progestin only
re used on 2 very limited basis, as is the long-acting

1 ar medroxyprogesierone acclate (Depo-
Department of Obstetrics and Cpnecos. Meharry Nedial
N 15th Ave. Nashrille, Tenn 37208,

Reprmt requests o Dr. Foster at the abewe addresi.
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Provera). Although not a steroid. diethylstilbestrol

(DES) under special arcumstances has a contraceptive
applicability, There 15 no conscnsus as to whether
sickle cell diseasc constitutes an absolute or relative
contraindication to the use of steroid contraception.
but there arc few, it any, who do not suspect sorne
increased risk factor. Given this lack of definitive data
upon which to make this judgment, it appears logical
to review the known physiologic and pathologic
changes induced by steroid hormones. Having done
this, coupled with an understanding of the natural
history of sickle cell disease, one should be in a better
position to make a reasonable judgment as to the con:
traceptive role, if any, of steroid hormone in patients
with sickle cell disease.

Physiologic aherations in carbohydrate metabolisra.
blood Lipids, hepatic function, thyroid function. and
pigmentation may result from vral stervid contracep-
tion. The combination oral contraceptives have been
shown to increase fasting blood glucose in 10% 10 25%
of normal patients. Theoretically, this could place
sickle cell patients at some increased risk of infection.
Progestins alone have no known adverse cffect on
carbohydrate metabolism.

Plasma levels of triglycerides and phospholipids

have been found to risc in patients using combination

woral contraceptives. The mechanism by which this oc-
curs is unkown. but may relate w increased hepatic
production. Ordinarily. there are no known long-term
effects, but patients with established hypertri-
glvceridemia become worse and thus more prone to
acute vascular accidents.

Some patients using oral contraceptives have an in-
crease in SGOT and alkaline phosphatase levels.
Morcover. marked liver impairment is one of the ubso-
lute contraindications to steroid usage. This has par-
ticular relevance for patients with sickle cell disease.
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given their chronic hemolysis which predisposes them
to cholelithiasis.

Although there is some alteration in results of
thyroid function tests similar to those seen in normal

- pregnancy (ie. increased thyroid-binding globulin

leading to increased PBI, increased T, and decreased

- Ty uprake), the {ree thyroxin index and thyroid func-
““tion remain normal.

". The physiologic increase in pigmentation seen in
approximately one third of pill users is of no clinical
conscquence.

Pathologic alterations also attributable to combina-

tion steroid contraceptives are (1) hypertension, (2)

throu:boembolic phenomena, (3) myocardial infare-
tion, (4) amenorrhea, and (5) emotional lability and
depression. Itis this category of alterations thatunder-
standably causes us greatest concern in all patients
when prescribing steroid contraceptives.

Over the past decade there have been many reports
showing 4 relationship between the estrogen compo-
nent of the pill and hypertension. The incdence is
usually in the neighborhood of 15% to 20%, with about
5% of the patients reaching dangerously high blood
pressure levels. Both the systolic and diastolic pres-
sures increase, and both normotensive and previously
hypertensive patients can be affected. The mechanism
of action is not known but probably is by way of the
direct action of estrogen on the juxtaglomerular cells.
T'he hypertension is thought to be of the renin-
dependent type, since there is an increasc in renin and
renin substrate. Although not an absolute contraindi-
cation, this feature of the estrogen-containing pill most
certainly would be of significant concern in a patient
with sickle cell discase.

Thromboembolism constitutes a most serious unto-
ward cffect of the birth control pill. Current data show
a sevenfold increase in the risk of death from throm-
boembolic disease for oral contraceptive users over
nonpregnant nonusers, the increase in the risk of
death being 15 per million and 2 per million respec-
tivcly. A previous history of deep vein thrombosis is a
contraindication to use of the pill, and it is believed by

TABLE. Major Hamful Effects of Berh Control Pills (BCP): Modification of

Eflects by Other Faciomse
Rid Cc?hrn_ Y
= el
Modifymng Non-BCP Users
Complication Factor 7 Risk Factory
Thrombaotic None 5.0
stroke Scvere HCVD? 136:1
Smoker, 21 pack/day 6.1:1
Hemorrhagic Nore 151
stroke Severe HCVD 25.7:1
Smoker, =1 pack/day 7.6:1

*From Ory HW: The health effects of fenility control Presented at the
Natiwnal Academy of Sacaces Symposium on Contraccpiive Techoology,
May 16. 1978.

tHyperiensive cardiovascular disease.

some that sickle cell disease also constitutes a contrain-
dication to the use of estrogen.? The increased
coagulability seen in paticnts with sickle cell discase
appcars to add a modifying risk factor that may make
the pill unacceptable. Although the effect of sickle cell
disease as a modifying risk factor in pill users has not
been established, it is interesting to note the effect of
other similar modifying factors as presented by the
Center ‘for Discasc Control's Epidemiologic Studies

Branch, Family Planning Evaluation Division, Bureau -

of Epidemiology.

Examined in the Table is the risk of complications in
oral contraceptive users with a specified risk factor(s)
compared (o normal contraceptive users without a risk
factor(s). Severe hypertension in patients taking oral
contraceptives increases the risk of thrombotic stroke
by just over 13-fold and the risk of hemorrhagic stroke
just over 25-fold. The modifying risk factor of
dgarede swokiug (not coutrolled for age) also in-
creases the risk, but to a lesser extent than severe
hypertension. It could therefore be assumed that
sickle cell disease, too, can be viewed as an increased
risk factor with respect 1o use of oral steroid contracep-
tives.

An increased inddence of myocardial infarction
seems to occur only in women who have passed 40

',mmb;'--\. .y

years of age and then only in those who have other

coexisting risk factors, eg, hypertension, obesity, and
smoking. This consideration, therefore, should be of
no great significance for the patient with sickle cell
disease or any other patient, since most practitioners
do not prescribe oral contraceptives in this age group.

The pathologic alterations of amenorrhea and emo-

tional 13bility after use of the pill have no known espe- ‘

cial significance for patients with sickle cell discase.

Because of the thromboembolic phenomenon
caused by combination oral contraceptives and be-
cause of the increased inddence of thromboembolic
disorders in sickle cell disease, the use of oral steroid
contraceptives is considered relatively contraindicated
in patients with sickle cell disease.

Itis also believed that the use of DES as an after-the-
fact contraceptive agent is contraindicated in patients
with sickle cell discase for the same reasons stated in
regard to the combination pill. Moreover, the equiva-

lent dosage of estrogen required here is some 5016 100

times that of the estrogen contained in the low-dose
combimation birth control pill. 3

Progestin-only contraceptives such as the mini pi.u
and long-acting intramuscular progesternne have
been suggested for patients with sickle cell disease.

Theoretically, this estrogen-free medication should

pose a lesser threat, but there are no good data that
clearly exempt progestins as a causative or contribu-
tory factor to the thromboembolic phenomenon. Ad-

544 May 1881 » SOUTHERN MEDICAL JOURNAL e Yol 74, No. 5
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. | ditionally, it has been suggested that the intermediate
4 metabolism of progestins may involve conversion to

rogen.
e use of medroxyprogesterone acetate (Depo-
overa) for contraception in patients with sickle cell
disease has been suggested, but the same questions
previously raised remain unanswered. Moreover, be-
cause this agent is not approved in this country for
dontraceptive use, there are significant medicolegal
implications. It would appear, therefore, that the use
of DES and all steroid contraceprives, including the
progesun: should probably be avoided.

What then is the role, if any, for the second most
- effective form of reversible contraception—the in-
trauterine device? Here, too, there seems to be no
~ jconsensus among practitioners. Again, to make a
judgment requires an evaluation of the known compli-
caticiis associaied with [U/Ds. The two complications
that bear the greatest relevance to patients with sickle
cell disease are infection and excessive hemorrhage.
Irrespective of the technic used for insertion, bacteria
are introduced into the uteririe cavity, and although

: the bacterial count usually decreases after a few weeks,
- it has been suggested that endometritis persists.

Moreover, most serious complications from 1UDs, in-

.. cluding death (0.5 to 1.0 per 100,000 IUD users per

year) and sepsis,® are related to infection. Because of

_ the known adverse effect of infection on the patient

sickle cell disease, this feature, it seems, renders
D inappropriate for them.

IUDs tend also to increase the incidence of both

-~ menorrhagia and metrorrhagia; hence the adverse ef-
. feats of excessive blecding on sickle cell disease present
_‘another reason why the IUD probably is best not used
~in these padents.

The complications of expulsion, perforation, and

" ectopic pregnancy take on greater significance when

the patient has sickle cell disease. This is particularly

true for perforation and ectopic pregnancy, where

'mfccuon and the need for surgery become likely.

- Since contraceptive effectiveness and safety bear in-
ve,-ne relationships to each other, we are now left to

“consider the less effective but safer barrier methods of
.contraception. Condomis, diaphragms, foams, and Jel-
lies are acceprable forms of contraception in well moti-
vvated patients. With adequate paticnt education, the

barrier oontraoeptxon recommended for patients with
sickle cell disease is a_spermicidal jelly containing
ronoxynal-9, used prefmbly with a diaphragm. In
addition, the patient is taught how to calculate her
probable day of ovulation; at this time her sex partner
is advised to use a_condom in addition to her jelly

“.dlaphragm . The condom should be added dur-
th

three days before, the three days after, and on
Wiculated date of likely ovulation. Although this
contraceptive approach may appear complex, with

adequate education patient compliance can be often
achieved in these usually highly motivated patients.
Nevertheless, therapeutic abortion is an option that
must be made available to patients who fail with this
contraceptive approach.

In the strictest sense, sterilization should not be con-
sidered a form of contraception because of its irrevers-
ibility. It is, however, a form of fertility control very
often chosen by these patients and hence warrants
comment. With the current popularity of laparoscopic
sterilization, it should be emphasized that this pro-
cedure compromises to some degree lung acration,
because of the relatively high fixed positon of the
diaphragm. Further, 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 Pco; and lowered
pH have been shown to be the resukt of carbon dioxide
absorption from the peritoneal surface and not neces-
sarily due to improper ventilation during anesthesia.®
It is well known that hypercarbia, decreased pH, and
decreased oxygenation all predispose patients with
sickle cell disease to crises. For this reason, it is believed
that laparoscopic sterilization should 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-
ton, though acceptable in some parts of Europe,; has
not become prevalent in the United States. Clearly this
would not be ideal in sickle cell disease. This method
would necessitate an operative procedure through 16
weeks' gestation, and thereafter termination proce-
dures would require the use of prostaglandins or
hypertonic saline infusions, with their inherent risk of
complications and possible subsequent abdominal
surgery.

Of the six broad methods of fertility control
discussed~—steroids, 1UDs, barrier methods. timing
methods, sterilization, and abortion—effectiveness
versus safety is the basis upon which choices must be
made. Because steroids, IUDs, and abortions prubably
carry too great a risk and because sterilization is inap-
propriate if reversibility is a consideration, barrier
methods combined with timing probably offer the best
balance berween safety and effectiveness.
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Protessor and Chaimen onderweight. Obsteuic risks are soch

Departmeant of mmm entitics as cephalopeivis disproportion,
Nashyiis, Tenness90 & ebruptio plscenie, premature rupiure af
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To the Health Of Urban Infants

(w2 Figure 1) Peticnts ot bow risk who
receive adequate services, penerally have
the best healh care outcome. Reclpe
rocally, those 1 high risk who reosive
inadequate care generally 6o very poorty
~—an ooctrrence which too ofien char-
aciezizes our wban lnoer-city popole-
liog.

Atttodmal and orgzpimtional bar-
riers adverely affet patitol risk and
quality of servives. Paticm risk factons

No poteatnl killer or crippier Emore
fondamental than one which makes for
a compronsed begmaing. A rewbom
rafant whoss barth weight is substentially
below cstzblished porms Is at significam
risk of peormal desthy; when bt survives
fl bears tbe risk of physical and intel
lactusl impairmegt.

Notably, those factors which contrib-
ute 1o a0 increased madence of lowbink
weight infacts are disproport
kigher among urbem inner-aity d
in particulsr among black women. It hxs
been estimated (hat 14 peroent of aon-
white pewborns weigh less than 2,500
wamst This Hpure is s=ven peroent for
white newborns. |
" The quality of homan reproduction
clotely paraliek firore prodoctivity and
the guatity of Jife. Accordingly, we musi
clearly understand e camplex dyssm-
s which underfie the thres! of oeopatal
moriabty and promote the otilization of
suftable sysiems of health care delivery
which Wil minimize this threm.

Poor heallh care outcomes derive
from both medical and tocial facton—
esstasally from p failure to link health
needs with medical services, Tha con-
ceptis depicted In Figure 1, Aere, unmat
needs foroothers and inlants are cxused
by barmers 10 the health care Fyriem.
When describing these barrers, toc
ologixts often nsz the terms “sititudinal™
and “orgaoizstional™ barriery. Art-
tadimal barriers provest ind vidusls from
becorning motivated 10 etk peeded
health services, and orgamizetiona) bar-
riecs prevent motivated Individuals from
utibizing them. The extert to which these
barriers are opendive 8 reflecied in the
qoality of health care outconse,

Infant birth seight is one of the sig-
nificent mexsurable pu-uunl outcome

" parameters. The Yoo mujor varieblss
which mnpact most ypon Lhis ouicome

" . are pmnl&smdstrﬁmpymd
UR&AN HEALTH}J-nuaryrFohruw 1881 o gibig I

'\

. a..

are vsozlly mensered 10 terms of socia)
rsks and medical ricks. Social ritks
iovolve such {adtors as age, marital
glarus, mcome, sdocationa) afteironent,
ete. Medical ritks are conveniently sub.
divided in obstetric and non-obstetric i
risks. Examples of nee-obsictric rsks
we ancmia, disbetss, overweight and

s short period of time, ognificant mea- B
surable Improvement & possible m re-
docing medical risks. Such i not the
cese with most sociz] risks they are
much more resstant to change over
& sbon period of time. A pregoam 13-
yeer-old patient, for example, can be [SERSnS
no oMer 14 years whes the delivers B
bt pregnamey. Similzrly, 00 tubstantial
improvemment m edooetional stiamment
during a single pregnancy is Bkely. How
ovex, these rather discouraging insights
notwithsandiog, knowicdps as to G

Conlirnsied on pege 13
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GUEST EDITORIAL
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Phosphoenolpyruvate carboxykinase activity in human

amniotic fluid

RENGACHARI RAGHUNATHAN, Pu.D., F.I.P.S.
HENRY W. FOSTER, Jr., M.D., F.A.C.O0.G.

Nashulle, Tennessee

Amniotic fluid samples obtained from normal pregnancies during gestation were used to quantitate
the levels of phosphoenclpyruvate carboxykinase (PEPCK) activity. It is concluded that: (1) PEPCK
activity was highest in the amniotic fluid cells of midtrimester pregnancies as compared 1o thoss of
pregnancies closa to term; (2) the activity of PEPCK seen in the amniotic fluid supematant was
about one fourth to one half of that seen in the amniotic cells; (3) the amniotic fluid supematant
PEPCK activity fluctuated very litle during the entire gestation. (Am. J. OBSTET. GyNECOL. 139:939,

1981)

RECENT ADVANCES in biochemical genetics have
made possible the in utero detection of several meta-
bolic disorders and many of them have been shown to
be due to specific enzyme abnormalities. Since the ini-
tal 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 actvity." * Our long-range program 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-phosphatase,® fructose-1,6-di-
phosphatase,' and pyruvate carboxylase.® Pyruvate
carboxylase deficiency has been implicated in Leigh's
syndrome*® and a deficiency of the extramitochondrial
form of hepatic phosphoenolpyruvate carboxykinase
(PEPCK) has been found in a case of persistent
neonatal hypoglycemia.” Since nothing is known about
gluconeogenic enzymes in human anmiotic fluid, we
examined the enzymes involved in gluconeogenesis.
One of the key enzymes of gluconeogenesis is PEPCK.
Qur attention is focused on that enzyme because of the
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fact that complete absence or very low levels of activity
of this enzyme have been found in livers of autopsv
specimens of victims of sudden infant death syn-
drome.® This paper reveals that the activity of PEPCK
in human amniotic fluid is comparable to the reported
values of the enzyme in cultured human fibroblasts.*"!

Material and methods

Chemicals. NaH'CO, and Aquasol were purchased
from New England Nuclear, Boston, Massachusets.
Other analytical enzymes and cofactors were pur-
chased from Boehringer-Mannheim Corp., New York,
New York. All other chemicals were of reagent grade
and were obtained from readily available sources.

Collection of amniotic fluid. Amniotic fluid samples
were obtained by ransabdominal or direct amniocen-
tesis at the time of cesarean section. The amniotic fluid
was stored in the refrigerator or centrifuged at 3,000
rpm for 20 minutes at 4° C to separate the vernix
caseosa, fetal squamous epithelial cells, and lanugo
from the supernatant. The supernatant was aspirated
into a clean test tube; the pellet containing the
sedimented cells 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 supernatant obtained in the two washes was aspi-
rated and discarded. The washed pellet (containing the
amniotic fluid cells) was suspended in a known volume
of water (0.5 to 1.5 ml) and sonified for four 15-second
intervals in a Branson Cell Disrupter, Model W 158, at
a setting 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 fluid at different periods of gestation

Enzyme activity (mU [preparation®)
Weeks of gestation
Fraction of Group 1: 14-17 wk Group 2: 18-23 wk Group 3: 3740 wk Group 4: term labor

ammonc flusd (n =9) (n = 13) (n =8) (m = 4)
Amniotic Auid cells (devoid 10.08 = 1.32 14.22 = 1.47¢ 5.55 = 0.28¢ 10.85 = 1.05

of supernatant) (9%) (131) (51) (100)
Amniotic fluid supernatant 2.86 = 0.87 2.64 = 0.24 2.45 = 0.28 2.88 = 0.31

(devnid of cells) ; (99) (92) (85) (100)

*Milliunits represent nanomoles of HCOj fixed per milligram of protein per minute. The values given are means = SEM of
to 15 different samples as indicated; each sample was assayed in duplicate. Numbers in parentheses indicate the percentage
activity, with the acuvity from term labor samples taken as 100.

tSignificandy different (p < 0.05).
$Significandy different (p < 0.01).

tant obtained were used immediately for enzyme as-
says. The patients were divided into four gestational
groups: group 1, 14 to 17 weeks; group 2, 18 10 23
weeks: group 3, 37 to 40 weeks; 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 enzyme assays were conducted
under conditions where enzyme activities were pro-
portional to time and enzyme concentration. PEPCK
was assayed at 37° C by a modification™ of the method
of Chang and Lane." The total reaction mixture was
1.0 ml. A 5-minute preincubation at 37° C of all the
assay 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 precipitated
proteins. The clear supernatant was removed and
bubbled with carbon dioxide for 10 minutes to remove
the unreatted (*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 LS-355 liquid scintil-
lation spectrometer. Protein was determined by the
method of Lowry and associates,'* with bovine serum
albumin used as the standard.

The variation in the activity of PEPCK in human
amniotic fluid with gestational age is represented in
Table 1. The enzyme activity (specific) is expressed as
nanomoles per milligram of amniotic Auid (cells or su-
pernatant) protein per minute. A significant increase in
PEPCK actvity of the human amniotic fluid cells from
10.08 to 14.22 nmoles/mg of protein was observed dur-
ing the increase of gestational age from 14 to 17 weeks
to 18 to 23 weeks (Table I). However, this activity
dropped down to 10.85 nmoles/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 5.535 nmoles/mg -
protein. In contrast to the PEPCK activity in amniot
fluid cells, the activity seen in the amniotic fluid supe
natant fluctuated very little during the enure gest
uonal period and varied from 2.45 10 2.88 nmoles/n
of protein.

The assays of PEPCK acuvity in amniotic fluid ce.
and the supernatant were linear with ime and amou
of added protein. Since PEPCK activity in the amnict
fluid supernatant was much less when compared to t}
activity in the amniotic fluid cells, 2 mixing and dilutic
experiment was conducted which indicated that tl
amniotic fluid cells contained no activator and the ar
niotic fluid supernatant had no inhibitor of PEPCK 2
tivity to influence each other. Mercaptopicolinic ac
which suppressed the activity of rat liver PEPCK" i
hibited this enzyme in amniotic fluid by about 60%.

Comment

The specific activity of PEPCK in amniotic fluid ce
increases with gestation, reaching a peak level at 18
28 weeks of gestation and decreasing at 37 to 40 wee)

term in labor, which is closer to the activity seen at
weeks of gestation. The PEPCK activities seen at 18 a;
37 weeks are significandy different from that seen at
weeks or in term labor samples (P < 0.05 10 0.01). T
reason for this variation in PEPCK activity is not cle:
However, Auctuations in actvities of various enzym
of human amniotic fluiu are well documented.'®
Since the percentage of viable cells in a sample of a
niotic fluid 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 fluid cells.
It is known that the glucose concentration of am
" otic Auid is much lower than that of the mater
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serum and that the concentration of glucose in amni-
otic fluid decreases greatly after the thirty-second week
of gestation, as term approaches.' The determination
of whether this is related to the decline in PEPCK ac-
dvity observed at 37 weeks (this work) will have to await
further results on the existence of all four gluconeo-
genic enzymes in amniotic fluid (pyruvate carboxylase
has been found recently in amniotic fluid®), and also
the capacity of the amniotic fluid gluconeogenic en-
zymes to synthesize glucose. While the PEPCK activity
of the amniotic Auid cells varies with gestation, the ac-
tivity seen in the amniotic fluid supernatant is virtually
~~nsiant during the entire period of gestation.

The specific activity of PEPCK in mammalian tssue
is high in the liver and kidney,” which are the two
major gluconeogenic tissues. Although appreciable ac-
tivity of PEPCK is seen in the lung, adipose tissue, and
brain*"® the level of activity in the rat skin is barely

- —

*Raghunathan, R.: Unpublished data.

PEPCK activity in amniotic flud 941
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detectable.?* PEPCK activity (nanomoles) has also been
shown recently to be present in several lines of human
cultured fibroblasts,*'! and the levels of activity seenin
human amniodc fluid cells and supernatant are compa-
rable to that seen in cultured fibroblasts. Having estab-
lished the normal range of PEPCK activitv in human
amniotic fluid during various stages of gestation, we
are now focusing our attention on obtaining some data
on the levels of PEPCK activity in amniotic fluid of
high-risk pregnancies (diabetes, hypertension, obese
patients, neural tube defects, pregu.:icy with a crib
death sibling) and studying the gluconeogenic enzymes
of amniotic fluid cells in culture. To our knowledge this
represents the first wo.n 0 show the exnwice of
PEPCK in human amniotic fluid.

We wish to acknowledge the assistance of all the saff
siembers and residents of this department in obtaining
the necessary amniotic fluid samples used in this work.
3-Mercaptopicolinic acid was a gift from Smith, Kline &
French Laboratories, Philadelphia, Pennsylvania.
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Important Advances in Clinical Medicine

Obstetrics and Gynecology

The Sclentific Board of the California Medical Assoclation presents the following inventory of items of
progress In obstetrics and gynecology. Each Item, In the Judgment of a panel of knowledgeable physi-
clans, has recently become reasonably firmly established, both as to sclentlfic 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 tor those who may 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 gynec='23y *»2t have racently achieved a substantial degree
of authoritative acceptance, whether in their own field of special Interest or another.

The items ol progress listed below were selected by the Advisory Panel to the Section on Obstetrics
and Gynecology of the Calilornia Medical Association and the summaries were prepared under ils
direction.

Reprint requests to Divisicn of Sclentific and Bducational Activitles,
California Medical Assoclation, 44 Gough Street. San Francisco, CA $4103

Exchange Transfusion in Pregnant Women
With Sickle Cell Disease

THE FIrsST published article suggesting that exchange
transfusion might be used for prevention as well as
treatment of sickle cell disease complicated by preg-
nancy appeared in 1963. This rather aggressive ap-
proach attempted to address the 10% maternal death
rates being reported at that time and pregnancy wastage
(abortion and perinatal death) that varied from 40%
to 60%. Only in the past few vears, however, has this
modality achieved rather widespread use, which has
been reinforced by recent reports suggesting an im-
provement in both maternal and fetal outcome. Pro-
phylactic partial exchange transfusion (PPET) reduces
the concentration of hemoglcbin 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 are
disadvantages to this approach—both real and theo-
retical; thus not all physicians are in accord with the
recommendation for this procedure in pregnant women
who have sickle cell disease. With prophylactic partial
exchange transfusion, large numbers of blood cells
are transfused and isosensitization remains a serious
threat to patients. The other possible disadvantages
incluue nepatitis, anaphylaxis, volume overload. hemo-
chromatosis, premature labor and psychological de-
pendcnce.

OCTOPER 1983 + 139 + 4

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 donors
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 real. With PPET, iron is also removed, albeit
a smaller amount than that which is replaced. Women
in addition are 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 have used a manual meth-
od to conduct PPET, which, after hydration, involves
the removal by phlebotomy of whole blood and the
rather awkward replacement of packed cells contain-
ing hemoglobin A. The possibility of volume overload.,
although an infrequent occurrence, should not be over-
looked. Moreover, with this manual method there is a
permanent loss of a patient’s endogenously produced
plasina, platelets and leukocytes. More recently a
transfusion technique known as automated erythro-
cytapheresis has been used. With this technique, a
continuous flow system withdraws a measured volume
of a patient’s blood and selectively removes from it
by differential centrifugation the hemoglobin S-con-
taining erythrocytes. The patient's remaining plasma,
platelets 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-

S1s



pet.;::a; approach is unclear and because of this a con-

sensus development conference on this subject was
convened in 1979 by the National Institutes of Health.
I hope that the issues raised in this article can be
answered through a randomized multicenter collabo-
rative study such as that suggested by the consensus
developmem conferees. HENRY W. FOSTER, JR, MD
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The G Suit in the Management of
Intra-abdominal Hemorrhage

ONE OF THE most effective therapeutic procedures
available to an obstetrician-gynecologist for the control
of intractable abdominal hemorrhage is the gravity
(G) suit. The G suit is also known as the MAST suit
(military antishock trousers) and the antishock suit.
It was used extensively in the Vietnam War. allowing
transport time to base hospitals of severe trauma
casualties and thus saving many lives. It is also used
extensively throughout the U'nited States by para-
medics when transporting a patient in shock to a
hospital. The G suit consists of three inflatable cham-
bers, one for each leg and one for the abdomen. In-
flation of these chambers to a pressure of 10 to 20
mm of mercury creates a circumferential compression

flects. First, it causes a shunting of blood from the

G}f the vessels in the abdomen and legs, which has two

egs and abdomen to the vital structures of the head
and chest: it has been estimated that an autotransfusion
of as much as 750 to 1,000 ml of blood can occur de-
pending on a patient’s size and blood volume. Second.
the use of the G suit has a hemostatic effect by reduc-
ing the radius and the tension of vessel walls, allowing
clot faormation.

The G suit's application in obstetrics and gynecology
is primarily 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 ruptured ectopic preg-
nancy. Patients in shock respond to application of the
G suit with a rise in their blood pressure and a slowed
pulse rate, thus allowing time to restore blood volume
and to transfer the patient to the surgery for a defini-
tive procedure.

Postoperative bleeding due to cozing and raw vascu-
lar beds that cannot be controlled by good surgical
technique and packing can be very effectively con-
trolled by using a G suit. Some examples would be for
oozing after hysterectomy in patients with extensive
adhesions due to chronic pelvic inflammatory disease
or endometriosis; after cesarean section for placent2

evia, especially when implantation has occurred at

site of a previous scar; uncontrolled venous bleed-
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ing in a space of Retzius alter suprapubic bladder neck
suspensions, and after cesarean hyslerectomy oozing
due to the increased vascularity. By using the G suit
in 8 prophylactic manner for 24 to 36 hours, the
frequency of second operations and hematomas car
be reduced.

Postpartum hemorrhage due to uterine atony may
be effectively controlled by using the G suit. Patients
aborting and those passing a hydatidiform mole who
are hemorrhaging excessively and in shock respond to
application of a G suit until definitive therapy can be
implemented. Patients in septic shock without blood
loss can be treated by the use of a G suit, which allows
a team o implement all of the therapsutic modalities
that are indicated and necessary. Patients with co-
agulopathies respond well to t!. _ ity cyit ¢ 2 cun-
porting modality. _

The use of the G suit in many varied conditions that
cause massive blood loss or shock has been extensively
studied and reported. There are few contraindications
for its use, the main ones being patients who have
cerebral edema. pulmonary edema, congestive heart
failure or hleeding above the diaphragm. The abdomi-
nal chamber should never °~ u::2 {or a pregnant
patient.

Very few complications have been reported and the
benefits can be lifesaving as well as reducing the
amount of blood products needed and their associated

complications. JOHN E. GUNNING, MD
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Comparative Risks of Osteoporosis and
Endometrial Cancer

CESSATION OF ovarian function and the associated drop
in endogenous estrogen levels lead to a variety of
estrogen deficiency conditions such as osteoporosis,
vasomotor symptoms, urogenital tract atrophy and
psychological changes. At the same time, the incidence
of endometrial carcinoma—a disease known to be
related to estrogen use or e: -ngen production—in-
creases, though the overall incidence of this disease is
small. Of all estrogen-dependent diseases that are
more or less specific to menopause, osteoporosis and
endometrial carcinoma carry the greatest morbidity
and mortality.

Osteoporosis affects up te 25% of all white women
65 vears of age and older. The clinical implications of
this disease are manifold: It is estimated that after age
45 years, | million women in the United States each
year suffer fractures—700.000 are due to osteoporosis
and half of these could have been prevented. In 1979
there were about 125.000 cases of hip fracture in older
women in the United States. The cost of medical treat-
ment of these fractures could be as high as $1 billion
yearly and 15% of all women will die within three

THE WESTERN JOURNAL OF MEDICINE



from AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY, St. Louis
.- Vol. 149, No. 6, PP. 670673, July 15, 1984 (Printed inthe U. S. A.)

(Copyright © 1984 by The C. V. Mosby Company)

Study of lipids in human amnion and chorion

Henry W. Foster, Jr., M.D., F.A.C.0.G., and Salil K. Das, M.Sc., Sc.D., D.Sc.

Nashville, Tennessee

Most previous fetal membrane studies have focused primarily on their phospholipids as the precursors of
arachidonic acid and the obligate precursors of prostaglandins E; and F,,, with little attention being
afforded nonpolar lipids as another possible source. In this presentation, a special emphasis is placed on
nonpolar lipids and their acyl group makeup. A substantial amount of acyl group (20: 4) fipids was found.
The implication of this finding could be that a nonpolar lipid source is necessary for the production of
prostaglandins E; and Fy.. (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 birth
process by serving as a rich reservoir of phospholipids
containing arachidonic acid, the obligate precursor of
prostaglandins E; and Fi.." * Prostaglandins occupy a
key role in the initiation of the myometrial contractions
that are necessary for labor.?

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
composition is essential. Although several studies have
examined 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 membranes. This com-
munication, therefore, quantifies the total postpartum
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. Further, the acyl makeup
of these three nonpolar lipids is presented.

Material and methods

Processing of fetal membranes. The placenta and its
membranes were obtained at the time of spontaneous
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Phospholipid Nonpolar Lipid
Arachidonic
Phosphatidyl Acid 0:4) Cholesterol
Choline —m™ 0 —m ———» Ester
(LCAT)*

Fig. 1. The transfer of arachidonic acid (20: 4) o the nonpolar
lipid cholesterol ester. LCAT = Lecithin cholesterol acyl-
transferase.

Table L Composition of human amnion and
chorion lipids*

Components Amnion Chorion
Toual lipids 470.0 = 9.3 1530.2 = 20.4
Total nonpolar lipids 3196 = 85 1042.1 = 189
Cholesterol esters 43.7= 18 2632=75
Free cholesterol 714 =23 2096 = 6.8
Triglycerides 160.7 = 29 4162 = 83
Free fauy acds 438 =21 153.0=69
Total phospholipids 1504 =53 488.1 =738
Phosphatidylethanolamine  19.0 = 1.2  158.6 = 3.4
Phosphatidylserine 7.2 = 04 822 =29
Phosphatidylinositol 95=03 1005 =28
Phosphatidylcholine 696 =24 785 = 2.1
Sphingomyelin 451 = 2.1 68.3 = 25

*Values are in milligrams per 100 gm of samples * SD of
eight analyses.

vaginal delivery of eight patients with uncomplicated
gestations. The amnion and chorion were separated -
immediately after delivery with the use of Allis clamps
and thumb forceps. The membranes 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
undl analysis was performed within 1 week of the date
of collection.

Analysis of lipids. Lipids were extracted, separated
into various lipid classes by thin-layer chromatography,
and quantitated by a gravimetric method as described

/
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Table II. Composition of nonpolar lipids of amnion and chorion

Cholesterol esters Triglycerides Free fatty acids
Acel group Amnion Chorion Amnion Chorion Amnion Chorion
12:0* 1.6 = 0.1t 1.8 = 0.3¢ 1.1 =0.1 1.1 =02 1.2 =00 1.2 = 0.1
15:0 1.0 = 0.1 1.1 =02 0.8 =0.1 0.7 = 0.1 1.3 =0.1 14 =02
14:0 23=0.1 22=0.1 33 =04 32 = 0.1 29 =02 27=02
14:1 26=03 28=03 1.1 =0.1 09 = 0.1 1.1 =0.1 09 =02
16:0 399=15 39.1 =22 409 = 2.8 41.1 = 1.9 435 = 2.1 439 =28
16:1 39 =08 4.1 =04 29 =03 27 = 0.1 31201 39 =04
17:0 06 = 0.1 05 = 0.1 0.9 = 0.1 0.7 = 0.1 08 = 0.1 09 =0.1
17:1 1.5 =05 119=08 1.4 =0.1 1.2 = 0.1 1.2 = 0.1 13=02
18:0 169 = 1.1 163 = 1.1 185 = 1.2 189 = 0.5 19.7 = 0.8 189=13
18:1 92 =00 99 =05 22.1 =08 219 = 1.2 1.1 = 1.1 109 = 1.1
18:2 0.6 = 0.1 0.5 =101 0.7 = 0.1 09 = 0.1 0.7 = 0.1 09 = 0.1
18:3 02 =00 03 =00 0.5 = 0.1 06 = 0.1 0.7 = 0.1 09 =0.1
20:0 08 = 0.1 0.7 = 0.1 09 = 0.1 1.1 =01 09 = 0.1 1.1 =02
20:1 06 = 0.1 05 = 0.1 1.1 = 0.1 09 = 0.1 1.1 =0.1 09 =0.1
20:4 56 =05 62 =05 1.8 = 0.1 1.7= 02 1.4 = 0.1 1.5 = 0.2
22:0 0.5 = 0.1 06 = 0.1 1.1 =0.1 1.3 = 0.1 8.1 = 0.1 79 = 0.1
24:0 22 =02 1.5=:001 09 = 0.1 1.1 = 0.1 1.2 =:0:1 08 = 0.1

*Ratio of the number of carbon atoms to the number of double bonds.
tEach value is the mean (weight percentage of total acyl groups) = SD of eight analyses.

earlier.* Preparative silica gel thin-layer chromatogra-
phy,* with the use of the solvent systems of Mangold
and Malins* and Parker and Peterson,” was done to
isolate individual nonpolar and phospholipid classes,
respectively. The quantity of free and total cholesterol
in the total lipid solution was determined by the use of
the procedure of Chourchaine et al.® 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,' respectively. The quantity
of toal phospholipids isolated from the thin-layer
chromatography plates was determined by measuring
the amount of phosphorus.'" The acyl group composi-
tion of the individual lipid classes was determined by
gas liquid chromatography of their fatty acid esters'
according to the conditions described earlier.!

Results

Data on the composition of the lipids are shown in
Table 1. Triglycerides, cholesterol, cholesterol esters,
and free fatty acids were the major nonpolar lipids, and
phosphatidylethanolamine, phosphatidylserine, phos-
phatidylinositol, phosphatidylcholine, and sphingo-
myelin were the major phospholipids. The lipid com-
position of amnion differed from that of chorion.
Chorion contained higher amounts of lipids than am-
nion. Phosphatidylethanolamine was the major phos-
pholipid in chorion, whereas phosphatidylcholine was
the major phospholipid in amnion. Data on the acyl
group composition of cholesterol esters, triglycerides,
and free fatty acids are shown in Table 11. Palmitoyl

(16:0), stearoyl (18:0), and oleoyl (18:1) were th
major acyl groups in the nonpolar lipids. In contrast t
other nonpolar lipid classes, cholesterol esters of bott
chorion and amnion contained appreciably highe
amounts of 17:1 and 20:4 acyl groups. Data on th
acyl group composition of the individual phospholipic
are shown in Tables IIIA and IIIB. The 16:0, 18:(
18:1, and 20:4 acyl groups were the major compe
nents in lipids of both chorion and amnion. In contra:
to other phospholipid classes, phosphatidylcholine o
both chorion and amnion contained unusually highe
amounts of the 17:1 acyl group. In general the acx
group composition of all lipids was identical in amnior
and chorion.

Comment

Because the fetal membranes play such an imponan
role in the birth process, we felt it would be useful t.
measure the lipid content of the amnion and chorio!
separately. Previous studies have always measured th:
contents 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
relationship of the chorion to the decidua—they are it
direct apposition. Also, it is likely that a portion of th:
decidua remains adherent to the chorion after beiny
expelled from the uterine cavity. However, although .
greater amount of lipid is present in the chorion, the
acyl group composition of all lipids was essentiall’
identical for the amnion and chorion. The most inter
esting observation resulting from the study is the
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Table IITA. Acyl group composition of phospholipids of human amnion and chorion

Phasphandylethanolamine Phasphatidylserine
Acyl group Amnion Chorion Amnion Chornon

12:0° 2.2 = 0.1+ 24 = 0.2 1.9 =02 1.8 = 0.2
13:0 1.0 = 0.1 1.2 = 0.1 08 =0.1 1.8 = 0.1
14:0 4.3 = 04 39 = 0.1 3.7=0. 43 = 0.1
14:1 1.2 =02 1.1 = 0.1 1.6 =03 1.6 = 0.1
16:0 346 =15 33.0= 1.8 325 =21 328=+29
16:1 49 = 0.3 48=03 49 = 0.2 52=+04
17:0 24 =0.1 28203 2.7 = 0.1 29 =0.1
17:1 33=02 3.7=02 3.8 =0.1 4.1=01
18:0 108 =09 119=1.1 122 = 0.9 119 =08
18:1 174 = 1.0 179 =13 189 = 0.8 18.1 = 1.1
18:2 29 =02 28 =03 28 = 0.1 1803
18:3 1.7 = 0.1 1.5 = 0.1 1.6 = 0.0 14 =02
20:0 3l=02 1.1 = 0.1 1.0 = 0.0 1.2 = 0.1
20:1 1.4 =02 1.3 =0.1 1.2 = 0.1 1.6 = 0.1
20:4 6.1 = 0.1 59=06 46 = 0.4 47 =03
22:0 1.9 = 0.1 22 = 0.1 29 =02 28 =0.1
24:0 28 =02 2.1 = 0.1 24 =02 1.9 =0.1
24:1 — — —_ —

*Ratio of the number of carbon atoms to the number of double bonds.
tEach value is the mean (weight percentage of total acvl groups) = SD of eight analyses.

Table IIIB. Acyl group composition of phospholipids of human amnion and chorion

Phuosphatidylinasitol Phosphatidvicholine Sphingomyelin
Acel group Amnion Chorion Amnion Chorion Amnion Chorion

12:0* 1.8 = 0.2¢ 1.6 = 0.1 0.2 = 0.0 03 =00 0.7 = 0.0 08 = 0.1
13:0 -1.0=0.1 1.1 = 0.1 1.1 = 0.0 14 = 0.1 1.3 =01 06 =00
14:0 25=0.1 1.8 = 0.1 0.7 = 0.1 08 = 0.1 1.5=0.] 1.6 = 0.1
14:1 1.5 0.1 1.8 = 0.1 05 =00 0.7 = 0.1 06 =00 06 =00
16:0 32.1 =26 303=19 330=13 346 = 2.1 109 = 0.1 1.1 = 0.8
16:1 48 = 03 29=03 24201 22=+=0.1 1.7 = 0.1 1.4 = 0.1
17:0 25 = 0.1 2.1 =0.1 1.2 = 0.0 1.6 = 0.1 1.0 = 0.0 06 = 0.0
17:1 39 = 0.1 29 =0.1 6.1 = 0.1 59 =02 23 = 0.1 03 =00
18:0 135 = 1.1 124 = 0.8 209 = 1.1 195 =09 11.1 = 09 112 =09
18:1 198 = 1.1 266 = 2.1 21.1 = 1.1 20.2 = 0.9 123 = 1.1 129 = 1.1
18:2 20 =03 14 = 0.1 1.0 = 0.1 08 = 0.1 0.8 =00 08 = 0.1
18:3 1.9 = 0.1 15=0.1 1.2 =00 1.6 = 0.1 0.7 = 0.1 06 = 0.1
20:0 08 = 0.1 08 = 0.1 1.0 = 0.0 0.9 = 0.0 0.7 = 0. 06 = 0.1
20:1 1.2 = 0.1 09 = 0.1 0.8 = 0.1 0.7 = 0.1 05 =00 06 =0.1
20:4 44 = 0.1 49 =03 " 6.5 = 02 6.9 = 0.5 0.1 = 0.0 0.1 = 0.0
22:0 42 = 0.1 45=03 09 = 0.1 1.6 = 0.1 Trace Trace

24:0 2.1=01 25=02 05 = 0.1 03 =00 26.2 = 2.1 28.1 =09
24:1 - - — - 276 = 1.7 28.1 =21

*Ratio of the number of carbon atoms to the number of double bonds.
tEach value is the mean (weight percentage of total 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
acid serves as an obligate precursor necessary for the
production of prostaglandins Fi and E,. This addi-
tional source of precursor was suggesied earlier in a
study with amniotic Auid by Das et al.* It was reported
*hat the arachidonic acid level in cholesterol esters in-
reases with gestatonal advancement. Another theoret-
ical possibility i$ that fetal membranes contain lecithin

cholesterol acyltransferase activity, and this enzyme
plays a key role in maintaining an equilibrium between
lecithin and cholesterol esters (see Fig. 1). Whenever
these membranes do not have any immediate need of
prostaglandin biosynthesis, some of the arachidonic
acid from lecithin may be diverted to esterify choles-
terol by lecithin cholesterol acyltransferase.
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