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Fluorescein Method in
Determining the Borders of
Intestinal Ischemia and
Comparison of the
Fluorescein Method and
Standard Clinical Criteria
with Histopathological
Border

Ferit Bernay, M.D.** | Naci Giirses, M.D.***

Summary

his study was undertaken to compare methods of fluorescein and stan-

dard clinical criteria (color, visible peristaltism, visible or palpable
mesenteric pulsation and experience of the surgeon in the evoluation of
the ischemic border) in determining the border of intestinal ischemia,
In 34 ischemic intestinal segments obtained from 10 rabbits, ischemic
borders determined by the two methods mentioned above were compared
with each other in regard to the histopathological ischemic border.
Statistically significant differences were found between standart clinical
criteria and fluorescein methods. As a result, fluorescein method was
found to be more sensitive, specific and predictive than the standart
clinical criteria in determining the ischemic intestinal border.

Key Words: Fluoresceine, Intestinal ischemia.

* This study was undertaken in the Pediatric Surgery Department of Ondokuz-
mays University School of Medicine, Samsun, Turkey.
** Resident of Pediatric Surgery, School of Medicine.
*##% Associate Professor of Pediatric Surgery, School of Medicine.
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Introduciion

Ischemia in the gastrointestinal system may occur duc to various
causes. Patients who have intestinal ischemia are usually operated on
with the diagnosis of acute abdomen and required surgical intervention
for the ischemic segment which is determined by standart clinical cnteria.

Intestinal blood supply and border of ischemia must be accurately
determined in these patients and in the operations such as intrathoraxic
transplantation of colon for csophageal replacement and abdomino-
perineal pull through. Errors in determining the ischemic border may
result in serious complications and mortality. The ischemic intestinal
borders are determined by standard clinical criteria in almest all surgical
clinics. Standard Clinical Criteria (SCC) are; color, visible peristal-
tism, visible or palpable mesenteric pulsation. In addition, the experience
of the surgeon in the evaluation of the ischemic intestinal segment is
critical.! These criteria are varied due to different evaluations of the
surgeons. Although there are some studies®? claiming that the ischemic
border is much better demonstrated by the doppler ultrasound technique,
an experienced physician is required to apply and interpert this method.

Recently the fluorescein technique which was first applied in 1942
by Lange and Body* in determining the intestinal ischemia, has been
frequently applied in the intestinal vascular pathologies as it is casily
applied and is claimed to be successful in surgical practice.’ 356 In
spite of the reported successful results of this technique, the number of
studies undertaken of compare standard clinical criteria and this tech-
nique in determining the ischemic intestinal segment accurately arc
msuffucient.

This study was undertaken to compare SSC and fluorescein methods
in determining the border of intestinal ischemia, These two methods
were applied to 34 ischemic intestinal segments in 10 rabbits and the
results were compared with each other in regard to the histopathological
border of the ischemic segment.

Malerials and Methods

This study was performed on 10 New Zealand white rabbits whose
weights ranged from 2200-2700 gm. Under ketamine hydrochloride
anesthesia administred intramuscularly with a dose of 20 mq /kg, an
abdominal vertical incision was made after preoperative preperation.
Aorta and Vena Cava inferior were both cannulated with a polyethylenc
catheter (0.8 x 1.4 mm) at the level of ihac bifurcation and arterial blood
pressure was traced utilizing mercury blood pressure manometry throu-
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ghout the operation. Ringer lactate solution was administered through
the venous catheter with an cstimated dose of 100 ccfkg/ 24 hour, Three
intestinal segments in six rabbits and four in four rabbits with a length
varying between 10-15 cm were devascularized by dividing all their
marginal and mesenteric blood vessels. The intestine was replaced into
the abdominal cavity and after four hours it was inspected by another
surgeon in regard to SCC and probable ischemic borders which were
later marked with a black silk suture. After administering fluorescein
with a dose of 20 mg/kg through the venous catheter, the room was
darkened and borders of ischemia were determined by fluorescein fluores-
cence using Wood’s lights at different intervals (5-20 minutes). These
ischemic borders were marked with a white silk suture. Rabbits were then
sacrificed and the ischemic intestinal segments containing the marked
sutures and adjacent viable intestinal tissues were excised for histopat-
hological investigation, Sections prepared with one centimeter intervals
from the viable part to the ischemic region in every intestinal segment
were stained with hematoksilen eosin. Subsequently, histopathological
changes were investigated under the light microscope and the intestinal
segment from which the ischemic changes was startod was accepted
as the ischemic border.

As the sections were marked by the fluoresceine and SCC methods
their distance from the zone of histopathological ischemic border was
expressed in centimeters, and it was detected whether they exist in the
viable or in the ischemic intestinal segment and duly recorded. Later,
the findings in each group were compared statistically by using Khi-squ-
are and Student’s ‘t’ test.

In the histopathological investigation of ischemic segments, it was
observed that only the mucosal layer was affected by ischemia as opposed
to the muscular and sero-muscular layer which appeared normal at the
end of four hours.

No changes were detected at the ischemic border observed at diffe-
rent intervals {5 and 20 minutes later) using fluoresceine. 22 of 34 ische-
mic borders determined by fluoresceine method correlated to the histo-
pathological border. The distance to the histopathological ischemia
border was one centimeter in nine and longer than one centimeter in
three of the remaning 12 ischemic borders. Only one of them was found
to be in the ischemic part, onc centimeter from the histopathological
border (Figure 1).

One ischemic border established by SCC method in 34 segments
was found to be corralated with the histopathologic ischemic border.
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The distance to the histopathological ischemic border was longer than
one centimeter in 23 of the remaining 33 ischemic borders. 22 of the
ischemic borders determined by SCC method were found to be in the
viable segment and 11 in the ischemic side in 33 ischemic borders
(Figure 1).
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Figure 1
The borders determined by{luorescein and SCC by the histopathologic ischemic border.

The statistical analysis by using Khi-square method based on the
histopathological ischemic border in two groups comprising SCC and
fluoresceine revealed significant differences (P < 0.001, Table I).

The sensitivity, specificity and predicitive value per-cents deter-
mined in two groups were statistically compared with each other by
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using Student’s ‘t’ test and significant differences were found (Table 1I).
Fluoresceine method was found to be more sensitive, spesific and pre-
dictive than the SCC mecthod.

TABLE 1
IDENTIFICATION OF ISCHEMIC BORDERS IN GROUPS

Distance to the

histopathologic iscemic Fluoresceine Standart clinical

border method criteria Total cases
Within the border °* 22 l 23
Within one centimeter 9 10 19
More than one centimeter 3 23 26

X2 = 34874 P < 0.001

TABLE 11

COMPARISON OF TWO METHODS IN REGARD TO SENSITIVITY,
SPECIFICITY AND PREDICTIVE VALUE

Number of Sensitivity Specilicity Predictive value
Method segments (%) (%) (%)
Fluorescein 34 97 68 64
SCC 34 68 35 3
P = 0.01 P < 0.01 P < 0.01
Discussion

The ischemic border of the intestine must be determined accurately
during intrathoraxic transplantation of colon for esophageal replace-
ment and abdominoperineal pull through operations and in the ischemic
lesions of the gastrointestinal system. The accurate determination of the
ischemic border is important from the standpoint of patient survival.
As it was observed in our study and in accordance with the findings of
other studies,” a constant penod is required for the intestinal ischemic
changes to appear histopathologically. In this study, it was found that
changes only in the mucosal layer occured after four hours in the ischemic
period. For this reason it is clearly evident that determining the ischemic
border during operations with short duration is quite difficult. SCC have
been commonly used to determine the ischemic border during abdominal
operations.’» % ¢ According to these criteriait can be stated that deter-
mining the ischemic border largely depends on the observer and different
evaluations can be made by different observers. Apart from this the most
important problem encountered in this method is the requirement of a
deriod for the appcarence of the ischemia. As this method seems not to
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be reliable in operations with short duration, a second operation is
required. However, the number of such second operations must be
limited, lest they endanger patient life.

Our study, which determined the ischemic intestinal border with
97 Y sensitivity, 68 %, specificity and 64 %, predictive value using the
fluoresceine method indicate that this methed is more reliable and accu-
rate than the SCC method in intestinal ischemia with short duration.
Our findings are in accordance with the results of the other studies.’-3.®

Small sections of prepared intestine, even a few centimeters, may
be of critical importance in the abdominoperineal operations performed
in Hirschprung discase and intrathoraxic transplantation of colon for
csophageal replacement. For determining the ischemic border of intes-
tine the method which is going to be applied by the surgeon has to
fuilfil some requirements. These are; determining the ischemic border
accurately in ischemia with short duration, getting fast results without
harmful effects on the patient.

Based on our findings and other study results, it was concluded
that the fluoresceine method is much more reliable and accurate than
the SCC method in the evaluation of the ischemia with short duration.
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The Determination of Serum
Estradiol Testosterone and
Progesterone Levels in Acute
Myocardial Infarction Using
Radioimmuno-Assay Method

Seydi V. Aksiit, M.D.* | Géniil Aksiit, Ph.D.** |
Aydin Karamehmetoglu, M.D.*** | Sevket Ugurlu, M.D.*** [
Coskun Bekdik, M.D.**** | Erdem Oram, M.D ****

Summary

he levels of serum estradiol, testosteronc and progesterone were de-

termined in 13 cases of acute myocardial infarction; a stress group of
thirteen, thirtcen cases of unstable angina and fiftcen normal subjects,
all of whom were middle-aged men. The patients were of 24 to 56 ycars
of age, the average being 40,4 years.

It was found that the level of serum estradiol in acute myocardial
infarction and unstable angina had risen significantly in contrast to the
normal group. No difference was found between the normal and the
stress groups.

The level of testosterone was found to be significantly lower in acute
myocardial infarction and unstable angina than in the normal group.
Progestcrone had risen only in acute myocardial infarction. The ratio
of estradiol-testosterone was found to have considerably risen in the acute
phase of acute myocardial infarction. Although this ratio had increased

* Fellow in Hacetiepe University Medical Faculty Depertment of Cardiology
Ankara, Turkey.
#* Rescarch Fellow in same Faculty Department of Nuclear Medicine,
**# Professor in same Faculty Department of Cardiology.
*%%# DProfessor, the Chicf of Nuclear Medicine in same Faculty,
**ax* Professor, the Chiel of Internal Medicine in same Faculty,
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in unstable angina, it was not of statistical significance. No difference
was found between the stress and normal groups.

Key Words : Acute myocardial infarction, Unstable Angina, Estradiol,
Testosterone, and Progesterone.

Introduction

Various studies have shown that the levels of serum estradiol and
estrone are high in middle-aged men with acute myocardial infarc-
tion.," However, serum levels of testosterone, androstenedione and
dihydrotestosterone were not elevated in acute myocardial infarction.
It was, therefore, claimed that hyperestrogenemia could be a risk factor
in middle-aged men for myocardial infarction. Studies on men who had
been given estrogens have revealed findings to support the view that
estrogen could be a risk factor in men.

The incidence of reinfarction is higher in survivors of myocardial
infarction who were given estrogens than the same age group who did
not receive cstrogens during the treatment of myocardial infarction.
The rate of re-infarction has a positive correlation with the dose of
estrogene.* 7 In addition, the rate of mortality in cardiovascular diseases
increased in cases where estrogen was given for the treatment of prostate
carcinoma.® The relation between estrogens and myocardial infarction
in women is more complex. The incidence of myocardial infarction in
premenopausal women is significantly lower than in men of the same

age group.?

Both bilateral cophorectomy and early menopause are associated
with an increased risk of premature ischemic heart discase.’01? As a
result of these relations the theory was introduced that women were
protected against myocardial infarction by ecstrogens. However, the risk
of myocardial infarction’ increased in young women who used oral
contraceptives which contain estrogen.' ™ This is especially true if
other risk factors also exist.!s

Therefore, the relation between estrogen and myocardial infarction
is not clear. If estrogen is a risk factor for myocardial infarction, then its
pathophysiology should be considered separately for cach sex. It has
been also stated that the level of serum estradiol rises in the acute phase
of acute myocardial infarction."

Levels of serum testosterone in the acute phase of acute myocardial
infarction have not been investigated. Levels of serum testostcrone in
cases of coronary heart discase have been studied by various researchers
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but the results are of a contradictory nature. In some studies, little or no
difference was found between cases of coronary heart disease and normal
groups.% 4% 161818 Angther research also shown that the level of
serum testosterone is lower in men who have had myocardial infarcti-
on.? The aim of this study is to determine serum estradiol, testosterone
and progesterone levels in middle-aged male patients in the early phase
of acute myocardial infarction. In reviewing the medical literature, it is
observed that only the estradiol levels have been studied in the early
phase of acute myocardial infarction but testosterone, progesterone and
estradiol levels have not been studied simultancously. We studied the
levels of these three hormones simultancously. Another difference
between the above mentioned studies and ours is the determination of
unstable angina group. Other studies defined unstable angina by elec-
trocardiography and the history of the patients only, but we performed
coronary angiography in addition to electrocardiography and the history
of the patients. It is well known that coronary angiography is the most
predictive method in determination of these cases.

Materials and Methods

Four patient groups have been selected for this study. There was no
difference between the groups in age, height and weight,

Group 1: Paients with myocardial infarction (acute phase].
There were 13 patients in this group between 30 to 56 ycars of age, the
average being 47,9. The diagnosis of acute myocardial infarction was
based on the case history, electrocardiographic and serum creatine
phosphokinase (CPK) leveis.

Group 2: Patients with unstable angina:

There were 13 patients of 29 to 52 years of age in this group and
the average was 39.4 years. All these patients were hospitalized in the
coronary carc unit and suffered from myocardial ischemia clectrocar-
diographically. However, myocardial infarction was not found clectrocar-
diographically and enzymatically.

Survivors of myocardial infarction were not included in this group.
The patients were choscn in order to find out whether the levels of serum
estradiol, testosterone and progesterone could change in ischemia without
infarction. Coronary angiography was cmployed in eleven cases. In
ten of these, considerable stenoses was found angiographically. Onc
patient had anterolateral and inferior ischemia and ST-T depression
but his coronary angiography was normal.
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Group 3: Paticnts hospitalized in the intensive care unit without
coronary artery discase, liver and kidney disease but for other reasons
(Stress group)

In this group there were 13 patients aging [rom 24 to 55 with an
average of 33,3 years. They were in the intensive care unit for various
reasons but did not have coronary artery diseasc liver and kidney disease,
in their case histories, clectrocardiographicsand bleod tests. These patients
were chosen in order to investigate the effects of physical and emotional
stress of severe medical illness on the sex hormonc levels.

Group 4: Control group (Normal subjecsts) :

‘This group consisted of subjects who came to the cardiology (out-
paticnt) unit with non-specific complaints but who were found to be
normal and with outcoronary artery or other discases from the standpoint
of their case history and means of EKG, CPK and treadmil tests.

In this group there were 15 normal subjects between the ages of 24
to 54 ycars, the average being 39.

All diseascs that affect hormone levels (for example, liver and kid-
ney disease) were excluded from all groups.

Biood Samples: Blood samples were taken from cach patient of the
first three groups on three consccutive days starting with hospitalization.
Blood samples were taken from the normal group only once.

Assay Methods : Scrum estradiol, testosterone and progesterone levels
were determined by means of the radioimmunoassay method. Eir-ria
kits were used to determine estradiol levels of which the normal values
were 15-45 pq {ml and the intraassay and intcrassay coefTicients of varia-
tion werc 9,7 % and 9,2 9 respectively. For the determination of tes-
tosterone, Mallinckrodt Diagnositica GmbH kits were used with the
normal range 3-14 ng /ml and the intra assay and interassay cocfTicients
of variation were respectively 4,6 % and 5,5 9. To determine serum
progesterone levels, Coat-A Count kits provided from Diagnostic Products
Corporation with the normal values 0,0-0,4 ng/ml and its intraassay
and interassay coefficients of variation were 7,5 % and 6,6 9, respectively.

Other Indicies: The levels of total serum creatine phosphokinase
were studied for three days immediately alter hespitalization. Its normal
values were 22-269 IT /L. These levels were determined using Astra-8,
automated stat/Routine analyzer method.

Statistical Analyses: In order to find out whether the difference
between the groups was significant consistency test and the Z test based
on the average were used.
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Results

Estradiol Results: The levels of serum estradiol in the acute phase
of acute myocardial infarction and unstable angina were found to be
significantly higher than of the normal group (67,4 4+ 0,9 pg/ml,
64,1 - 1,0 pg/ml versus 31,8 4- 0,2 pg/ml and P < 0,05). No difference
was found between acute myocardial infarction and unstable angina
(67,4 4 0,9 pg/ml versus 64,1 -+ pg/ml and P > 0,05). No difference
was observed between the stress and normal groups (33,1 -- 0,4 pg/ml
versus 31.8 4 0,2 pg/ml and P > 0,05).
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Hence, a significant difference was recorded between the average
levels of scrum estradiol in groups with coronary heart discase and thosc
without, (Figure 1). It was interesting that some serum estradiol values
in acute myocardial infarction and unstable angina were as high as
340, 310, 275 pg{ml. In our lab. normal value is 10-35 pg /ml. These
differences in estradiol levels are supposed to be biological variations.
Estradiol levels have increased in 3 patients on the second and third
day, but decreased in cight and nine paticnts on the second and third
day respectively.
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Testosterone Results: The levels of scrum testosterone in the acute
phase of acutec myocardial infarction and unstable angina were found
to be considerably lower than of the normal group (3,9 4 0,4 ng/ml,
4,5 -+ 0,3 ng/ml versus 6,7 4- 0,2 ng/ml and P < 0,05). In other words,
the levels of serum testosterone in coronary heart disease were found to
be considerably lower than in the normal group. However, no difference
was recorded between the stress and normal groups (5,9 + 0,1 ng/ml
versus 6,7 4 0,2 ng/ml and P > 0,05), (Figure 2).

Progesterone Results: The levels of serum progesterone in acute phase
of acute myocardial infarction were considerably higher thanin the normal
group (1,737 ng/ml versus 0,375 ng/ml). A small increasc was observed
in unstable angina but this had no statistical significance.

Estradiol | Testosterone Ratie (E[T): This ratio was higher in acute
stage of acute myocardial infarction and unstable angina than in the
normal group. However, no difference was found between the stress and
normal groups. Table L

TABLE 1
ESTRADIOL/TESTOSTERONE RATIO (E/T)
Mean (E/T)

Acute Myocardial Infarction (Group I) 17,06
Unstable Angina (Group II) 16,72
Stress Group (Group III) 8,61
Normal (Group 1V) 5

Discussion

This study reveals that although the levels of serum estradiol rise
significantly in coronary heart disease, the same values are found to be
normal in patients without coronary heart disease but hospitalized for
various acute illnesses. Similar results were obtained by various other re-
searchers. %4517

In this study, we did not investigate the levels of serum estrone,
because a previous study has shown that the level of estrone increases
due to stress and is not peculiar to coronary heart disease. The authors
have also stated that the levels of serum estradiol increase only in coronary
heart diseases and not related to stress."”

Estradiol is threc times as biologically active as estrone and a biolo-
gical relation may be considered between estradiol and coronary heart
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diseases. That this biological relation can appear due to the increase of
adrenergic activity in various cardiac diseasc has been clearly defined.?!
Estrogens increase adrenergic activity by means of many physiological
effects. Estradiol may have the following specific effects:

a} It increases adrenergic neurotransmitters synthesis,? 23

b) It inhibits the enzymatic degradation of adrenergic neurotrans-
mitters. 2 %, 26

c) It potentializes the synaptic activity of the adrenergic neuro-
transmitters.??

In clinical studies, ecstrogens cause clectroencephalographical
changes similar to norepinephrine and amphetamine.?

Heightened adrenergic stimulation secondary to the rise in estradiol
levels increases the demand for myocardial oxygen and causes pain duc
to myocardial ischemia, It has been difficult for us to determine whether
the levels of estradiol rise in pre-acute myocardial infarction. However,
the fact that the level of estradiol is high immediately after acute myocar-
dial infarction and unstable angina suggests that the level of estradiol
increases prior to acute myocardial infarction. The major source of
estradiol in men consists of the aromatization of testosterone in muscle
and adipese tissues. To a lesser degree it is also made up of direct secretion
from testes and estrone. Estradiol is not produced due to stress.?% 3
Therefore the risc in the level of serum estradiol in coronary heart dise-
ases cannot be related to stress. Although estradiol increases due to
obesity have been reported, these rises are very low and our cases were
not obese.

Thus, obesity cannot explain the rise of estradiol in our cases. The
rise of estradiol in our patients can be attributed to aromatization of
testosteronc to estradiol in muscle and adipose tissues although the
source of the rise in aromatization is unknown.®!

In vitro studies show that the elevation is probably due to the incre-
ase of aromatization in muscle and adiposes of testosterone to estrone and
estradiol by norepincphrine. In other words, adrenergic stimulation
may play a role in aromatization and the production of estradiol.

It has been shown that the levels of serum norepinephrine increase in
acute myocardial infarction and angina pectoris.®

This in turn stimulates aromatization and increases the formation
of estradiol.
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In this study, the levels of serum testosterone and progesterone
which arc also considered to be risk factors in coronary heart discases
have been studied.”® We have found that the levels of serum testosteronc
in the acute phase of acute myocardial infarction and unstable angina
arc significantly lower than in the normal group. The research carried
out in 1976 by Poggi et al. supports our results.”® The {all in the levels
of testosterone may be due to the patient’s age. The older the patient,
the lower is the level of testosterone and higher is the risk of heart dise-
ases. M

However, our patients belong to the middle-aged group. Secondiy,
the decreasc of testosterone may be related to the heightened aromatiza-
tion from testosterone 1o estradiol as a result of increased neuroadrener-
gic activity during acute myocardial infarction. Another finding which
supports this theory is the fact the rate of E/T was higher than in the
normal group.

However, we still have contradictory information on the level of
serum testosterone in coronary heart diseases, Some other studies claim
that there is no significant difference in the levels of serum testostero-
ne. 1633

In the casc of our patients the levels of serum progesterone rose
only in the acute phase of acute myocardial infarction.

Although it was found to be high in stress and unstable angina
group this was not considered to be of statistical importance. This rise
may be related to stress.

Conclusion; Today the role of sex hormones in coronary heart
discase and acute myocardial infarction is still not clear. But as the
number of our cases was not sufficient, widescale and controlled epide-
miological studies must be carried out for a more specific conclusion.
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Summary

P atch enlargement of the hypoplastic pulmonary arteries in three
patients with tetralogy of Fallotis presented. The obstruction was relie-
ved by widening of the pulmonary branches and bifurcation plasty with
porcine pericardial patch. A valved conduit was used in one patient.
Post-repair right ventricular and left ventricular peak pressure ratios
were at a reasonable level. There is no operative mortality.

Key Words: Right ventricular outflow tractus, Pulmonary hypopla-
sia, Pulmonary bifurcation plasty.

Introduction

Since the first successful repair of tetralogy of Fallot, many im-
provements have been made in the surgical management of this disorder.
The surgical procedures for correction of this anomaly lead to resto-
ration not only of the hemodynamics of the heart but beyond that, of
the continuity betwecen the right ventricle and the distal pulmonary
arteries without significant pressure gradient. High pressure gradient,
due to distal obstruction of pulmonary arteries, deteriorates the function
of the right ventricle." %3 Therefore, reconstruction of right ventricle
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outflow must consist of widening outflow tract and main pulmonary
-artery as well as bifurcation, with right and left branches if necessary.t

This report describes the successful surgical reconstruction of hypo-
plastic pulmonary bifurcation and the right and left pulmonary arterics
in three patients with tetralogy of Fallot.

Materials and Methods

Between Jan 1984-May 1985 fifteen patients with tetralogy of Fallot
underwent surgical repair at Gazi University Medical School. Primary
total correction was the method of choice for all patients who needed
surgical repair over 2 years. There was no operative mortality.

In three patients with total correction, the hypoplastic pulmonary
bifurcation and stenosis of the main pulmonary branches were corrected
by patch plasty. The age and weight distribution is shown in Table I.

Operative procedure: The operations were performed with car-
diopulmonary bypass. Moderate systemic hypotherima wa sused in all
patients (26°C). Myocardial protection was provided by cold K* car-
dioplegia.

TABLE 1
AGE AND WEIGHT DISTRIBUTION OF THE PATIENTS
Case No Age Weight
1 8 yr. 25 kg.
2 5 yr. 16 ke.
3 7 yr. 18 kg.

Because of scvere pulmonary hypoplasia, the continuity between
right ventricle to distal pulmonary artery was established by an Ionescu
Shiley valved conduit in the first case.

The pulmonary artery was divided at the side of the bifurcation.
Then, scparate longitudinal incisions was made both on the right and
left pulmonary branches. The distal end of the conduit was tailored “T*
shape. First, the posterior wall of the conduit and the pulmonary bifur-
cation was sutured. Then the anterior wall and the stenotic pulmonary
branches were widened by using porcine pericardial patch (Polystan)
(Figure 1).

In the remaining two patients, a woven dacron patch was sutured
to the edges of the right ventriculotomy incision up to the pulmonary
valve ring. Then porcine pericardium beginning from there and extend-
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Figure 1

The continuity between right ventricle to pulmonary artery was established with a
valved conduit in the [irst case, The pulmonary bifurcation was enlarged with porcine
pericardium. The schematic illustration in  the upper schema demonstrates the
pre-operative anatomy. Ao: Aorta, PP: Porcine pericardial patch, G: Valved Conduit,

ing to both the right and the left pulmonary arteries beyond to the
obstruction was used to correct the hypoplasia of the bifurcation and
the pulmonary branches (Figure 2).

The ventricular septal defect (VSD) was closed by sewing a knitted
dacron patch with a continuous polyproplene suture. During closure,
the base of the septal leaflet was used at the posteroinferior portion of
the VSD, because this methed avoids damage to the conduction system.
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Figure 2

Right ventricular outflow and pulmenary bifurcation construction was done with a

dacron patch and porcine pericardium in the remaining two paticnts. Smilar Pre-

operative anatomy of the two patierts is shown in the upper schema. Ao: Aorta,
PP: Porcine pericardial patch, W: Woven patch,

Systolic pressures in the right and the left ventricles were measured.
Post-repair Pry,Lv were at a reasonable level.

Results

There were no surgical deaths. Only the case where the pulmonary
continuity repaired with a valved conduit received catecholamine infu-
sion for 6 hours after the operation.

The peak systolic pressure in the right ventricle decreased after
termination of extracorporcal circulation and during the early post-
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operative period. In of the two patients the right ventricular and the
systemic pressures werce measured hourly further during the postoperative
course. Table II summarizes the pressure values.

TABLE II
POST-REPAIR PEAK PRESSURE RATIOS OF THE RIGHT AND LEFT
VENTRICLE
PrviLv First case Second case Third case
During operation 0,39 0,55 0,60
2 hours later - 0,49 0,48

There were no late deaths and conduction disturbances, The results
of one ycar follow up of the three patients are excellent. They have no
symptoms, no restriction in activity and no nced for medication. Their
functional status belong to class I according to New York Heart Associa-
tion.

Discussion

Total correction of tetralogy of Fallot can be performed with an
operative mortality of less than 10 %.% By examining the currently
available data we realised that the most important risk factor after sur-
gical repair is the residual pulmonary stenosis.%%7? It is well known
that transannular patch cnlargement is necessary in the hypoplastic
pulmonary valve ring and arteries. Morcover, the small calibre in main
pulmenary artery stenosis of the right or left pulmonary arteries or both
arc independent risk factors.%® In such cases surgical technique must
also include widening of these vessels. A valved external conduit com-
bined with bifurcation plasty, we belive, should be employed only if
the main pulmonary artery is too small for appropriate correction.

Young age also is a risk factor.® Although, some authors havereport-
ed rcasonably good results in infants, we would advise a palliative
shunt and later repair in infants less than 2 years. Often, but not always,
shunt procedure increases the diameter of the pulmonary valve annulus
and it does not grow proportionally.'?

If significant anatomical residual stenosis still exists after complete
repair in cases which pulmonary arteries are small, the Pryv will
be high.5.7 A ratio higher than 0.8 is the most important cause of early
death. However, using a transannular patch extending to the both right
and left pulmonary artery can neutralize this risk factor. Kirklin et al.,
stated a way of estimating the size of the right and left pulmonary artery
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preoperatively.® When these vessels are too small and diffusely affected,
a primary repair should be avoided. Stenosis at the origin of the left
and right pulmonary arteries can be corrected by appropriate surgical
procedures such as we perform.

10.
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Summary

n the last cight years 71 patients with pelvic fractures had bcen

diagnosed and we have investigated the relationship between urological
injuries and these fractures. A total of 26 lower urinary tract lesions were
evaluated with their late results and prognosis. The rate of lower urinary
tract lesions in pelvic fractures was 319%,. Itisrecommended that urological
evaluation in these fractures should be stressed.

Key Words: Lower urinary tract injuries, fractures of the bony
pelvis.

Introduction

Although lower urinary tract injuries are quite infrequent, their
occurrence seems to be rising in our country due to the dramatic increase
in traffic accidents. Fracture of the bony pclvis is a well recognised eti-
ological factor. 5-10 9%, of patients with pelvic fractures display an extra-
peritoneal rupture of the bladder.! On the other hand, 95 9, of the blad-
der ruptures and 90 9; of the posterior urcthral injuries are associated
with pelvic fractures.!:* Therefore, urological assessment is vital in a
patient with pelvic fracture, only then can lower urinary tract injuries
be ruled out.
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Other factors which cause bladder and urethral injuries are blunt
and penctrating trauma, straddle injurics or iatrogenic trauma.®?
Straddle typc injuries usually result with urethral injuries inferior to
the urogenital diaphragm.

Materials and Method

A review of 71 cases with pelvic fractures diagnosed in the Ort-
hopedics and Urology Departments of Cumhuriyet University, Faculty
of Medicine between 1978 and 1985 is done. Urological and radiolo-
gical cvaluations are made on every patient and the records of 22 patients
with lower urinary tract injuries due to fracture of the bony pelvis and
four others due to causcs other than pelvic fracture arc investigated.
The surgical interventions, results and the prognoses of the patients
are discussed.

Results

The patients with pelvic fractures were between the ages of 11 and
54, Therc were 52 males and 19 females. Traffic accidents were the
cause of 84.5 9, of the fractures.

22 lower urinary tract injuries were diagnosed in 71 pelvic fractures
with retrograde urethrography, cystography and 1. V. P. Four other
lower tract injuries were free of pelvic fractures, three were with bladder
ruptures and onc was with iatrogenic anterior urethral rupture. Two
of these three bladder ruptures were caused by a sharp blow on the ab-
domen and one was caused by a gunshot wound (Table T).

TABLE 1
TYPES OF LESIONS SEEN IN 26 PATIENTS WITH LOWER URINARY
TRACT INJURIES

Type of Injury No of Patients

Bladder Injuries
Extraperitoncal
Intraperitoneal
Combined

Bladder and urethral injurics

Urethral Injuries
Complctc
Incomplete

Total 2

(=2 B =0 N

e

(=1

Among the 26 injury cases, 23 were male (88.5 ¢;) and threce were
female (11.5 %). One woman had a bladder rupture, the other a com-
bined bladder and urcthral injury and the third one had urethral injury.
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The diagnosis of the lower urinary tract injury was made according
to the localization and extravasation of the radicopaque material and its
passage to the bladder during the radiological cvaluation (Figures 1,2).

Figure 1
i Cystographic appearance of a bladder rupture.

Figurc 2
Posterior urcthral rupture in retrograde urcthrography.

o
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The major symptom was inability to void in 10 paticnts (31.2 o0,
and gross hematuria in 5 (19.2 08).

All 26 patients had undergone immediate surgical intervention.
In the bladder ruptures, the defects were closed and the perivesical
areas were drained promptly. Laparotomies in 12 patients revealed
ileum perforation in one and meso defects and hemorrhage in the other
two. Rail-road catheterization and suprapubic cystostomy was applied
in 13 of the 16 urethral injuries and suprapubic cystostomy in three.

Two patients out of 26 died of hemorrhagic shock (7.7 9;).

!

The average follow-up of the bladder ruptures was eight months
and radiographic controls revealed normal urinary tracts.

12 of the 16 urethral injuries were followed and the follow-up
period was between four months to two years. Urethral strictures deve-
loped in 10 of these patients (83.3 9}, Periodic urethral dilations were
applied to these patients after which normal voiding with adequate
projection and caliber of the urinary stream could be maintained in
cight. The other two were referred for urcthroplasty.

Discussion

* The unfortunate increase in traffic accidents in our country in
recent years has become the major reason for the fractures of the bony
pelvis and lower urinary tract injuries. Our district’s (Sivas) sharc among
these casualtics is quite large, since it happens to be on one of the main
international highway routes. In fact, 84.5 % of the pelvic fractures seen
in our hospital is due to trafTic accidents. The rate of 31 % of lower uri-
nary tract injuries in these fractures indicates the necessity of imme-
diate and emergent urological cvaluation of these patients, In fact,
pelvic fractures were responsible for 22 out of 26 urinary injurics {84.6
%). Similar results arc also reported in various studies.*

In our study, gross hematuria was the major complaint in 31.2 ¢}
of the patients and inability to void in 38.5 %- These figures clearly
demonstrate the necessity of radiographic evaluation even in the absence
of those major symptoms. For this purpose, the first step should be the
retrograde urcthrography for confirming the integrity of the urethra
and lack of extravasation. No attempt should be made to pass a catheter
to the bladder at this stage which otherwisc will convert an incomplete
urcthral rupture into a complete onc.% 8 If the urethra js intact, then
cystographic cvaluation may be done. I. V. P. is not performed routinely
but done in selected patients when indicated.

°
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In our series, 16 bladder ruptures were repaired and 13 laparotomies
were performed, 23.1 9, of which revealed intraabdominal injuries.
Therefore, we confirm that Japarotomy is a very important part of the
whole procedure especially in the management of intraperitoneal rup-
tures.

13 out of 16 patients with urethral injuries were catheterized in a
rail-road fashion in order to realign the urcthra. In three other patients
catheterization was unsuccessful duc to extensive periurethral abcess
formation, two of whom had been admitted late for one of whom had
diffuse perincal hematoma and hemorrhage. Only suprapubic cystos-
tomy was applicd to these patients. Realignement of urethral ends along
with appropriate urinary diversions during the first operation is the
trcatment of choice in many centers and this is the most popular method
in urethral injuries.”® Though, some other authors prefer cystostomy
drainage only in immediate surgery and anastomose the ruptured ure-
thra clectively a few months later. They claim that the success of the
anastomosis will be greater in an envirorment free of edema, hemorrhage
and urinary extravasation.’?®

The most prominent late complication after a urcthral injury is
stricture formation. In our series, the ratc of urethral strictures was
found to be 83.3 ¢} and the majority of them werc managed with dila-
tions only. Two long strictures necessitated urethroplasty.
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Summary

A case of a bullet injury and migration via the brachial vein to the right
heart cavity is presented, The patient was operated on successfully
using an extra-corporeal circulation and the bullet was taken out from
the heart. The patient was discharged on the twelfth post operative day.

Key Words: Bullet cmbolus, Bullet migration.

Introduction

In injuries caused by bullets, the bullet can sometimes be found in
unpredictable parts of the body. The direction of a high velocity bullet
is changed when it strikes the bones or the soft tissues and it may be
localized in an uncommon site. It is very rate to find a bullet thag settles
down in the right ventricle by migrating through periperal veins. We
have been able to find only 55 such cases in the literature but were un-
able to find a single case in which the bullet has entered through the
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upper extremity veins and migrated int othe right ventricle of the heart.
The femoral, iliac, pelvic, hepatic, vena cava inferior, vena cava superior
and jugular veins are the sites of entry of the bullet in previous cases.

Case Report

A 14 year old boy was admitted to the pediatric emergency depart-
ment of the Hacettepe Medical Center on November 11, 1976. His main
complaint was pain in the right arm. The patient had been shot four
days before his admission. During the physical examination it was found
that he had some echimosis and haemotoma in the right arm at the medi-
al head of the triceps. There was a well-healed hole at the same site.
The X-ray of the right arm and the shoulder revealed no fractures
(in the bones) Heart rate was 90/min., A.P: 130/90 mmHg., tempera-
turc was 36.5 C, Hb level 13.80 gr %, White blood cells were 7000 mm
per cubic.

In the antero-posterior chest X-ray a bullet was seen on the heart
shadow at the left side of the midline (Figure 1). In the X-ray taken
laterally the bullet was seen directly behind the xiphoid. There were no
other injuries in the thoracic bones and soft tissues.

Figure 1
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In the flouroscopic examination, the bullet was seen on the diaph-
ragm and moved on, syncronized with the contraction of the heart.
The cardiac synthigraphy did not reveal any pathology.

The patient was taken to the operating room on November 19,
1976. Median sternotomy was performed and the pericardium was
opened. The pericardial sac was normal. By palpation, the bullet was
felt in the right heart at the apex. A new X-ray was taken. The bullet
had moved to the tricuspid valve. After that both the aorta and vena
cava were cannulated and a bypass was performed. Immediately the
pulmonary artery was totally clamped. The aorta was calmped and the
right atrium was opened. After retraction of the tricuspid valve the bullet
was seen just below the tricuspid (Figure 2}, The bullet was taken out
and the atrium was sewn. The patient’s postoperative course was unevent-
ful and he was discharged twelve days after the operation.

I

Figure 2

Discussion

Bullets that enter peripheral veins move by the venous flow and
migrate to the heart and pulmonary arteries. The first case of a foreign
body which entered the peripheral veins and migrated to the heart was
published by Davis in 1836.! The first embolization of a bullet was
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published by Simons in 1903.2 And the first removal of a bullet from
the heart was successfully accomplished by Grandgerard in 1916. It
was a piece of shrapnel.® In 1962, Bozer and Hufnagel used a cardio-
pulmonary bypass and removed a bullet from the right heart cavity.?

In many of the previous cases surgeons have clamped the pulmonary
artery to prevent bullet migration to the pulmonary arterial system.
Total clamping of the pulmonary artery is not possible without perfor-
ming a cardiopulmonary bypass or using hypothermia and inflow occlu-
sion. It is always possible that the bullet may escape to the pulmonary
artery system before bypass is performed. After opening the pericardial
sac, we decided that partial clamping of the pulmonary artery would be a

~good precaution. In some cases"3* surgeons have performed right
ventriculotomy. We prefer the right atrial approach because it is less
traumatic and more appropriate in reaching the ventricular cavity. Any
foreign body that is detected in the heart cavity must be removed. If
surgery is not performed some serious complications may occur, such as
endocarditis, embolization, damage of the myocardium, etc.* An impor-
tant procedure is to get an X-ray immediately before the opening of
the heart in order to check the last known location of the bullet.

We find it most interesting to note how a 9 mm bullet can migrate
into the small brachial vein. Literature also discloses bullet migration
in the small, long saphenous vein.?
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Cardiomyopathy and
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Summary

A Turkish patient with coexistence of apical hypertrophic cardiomyo-
pathy and hypothyroidism is presented. Hypothyroidism did not
conceal the findings of apical hypertrophic cardiomyopathy and the
coexistence of these two diseases was found to be unusual.

Key Words: Hypothyroidism, cardiomyopathy.

Introducition

Apical hypertrophic cardiomyopathy, which was recently described
by Japanesc investigators,' is a form of nonobstructive hypertrophic
cardiomyopathy and is characterized by disproportionate hypertrophy
of the left ventricular apical region associated with giant precordial nega-
tive T waves and high QRS voltage. “Ace of spades” configuration at
end diastole on left ventriculograms is the other diagnostic feature.
This cardiomyopathy has been described in Japanese,! Jewish,®> Ameri-
can,* patients as well as in isolated cases in a South African,® a Korean
female in the United States® and in five Asian males.# This is the first
report of a Turkish patient with apical hypertrophic cardiomyopathy
and also hypothyroidism. The coexistence of the two discases is very
unusuzl and interesting.

* Assistant Prolessor in Cardiology Department, Faculty of Medicine, University
of Ankara, Ankara-Turkey.

** Professor in the same Department.
#%% Agsaciate Professor in the same Department.
s##* Professor in Endocrinology Department.
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Case Report

A 52-year-old man was referred to the Cardiology Department
from the Departments of Neurosurgery and Endocrinology in order to
evaluate his cardiac lindings. He became aware of facial and peripheral
edema and fatigue for the last 5 months. After his physical and labora-
tory examinations in these departments, primary hypothyroidism and a
pituitary cystic adenoma secondary to hypothyroidism were diagnosed.

k
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Figure 1
The patient’s electrocardiogram showing deep negative T waves and high precordial
voltage as well as intraventricular conduction defect.

He had no chest pain or any other cardiac symptoms. On physical
cxamination he was obese and did not appear to be in respiratory dis-
tress. His blood pressure was 110/70 mm Hg and pulse was 60 {min and
regular. There were facial, periorbital and peripheral edema. His skin
was dry and stiff. His thyroid gland was slightly enlarged. Chest and
heart examination revealed nothing pathological, There was no hepa-
tosplenomegaly. All the routine laboratory studies were normal except
the increased serum total lipid (1400 mg/dl) and cholesterol (416 mg /dl).
His serum Ty and Ty concentrations were low (0.22 ng/ml and 1.33
vg/dl consecutively) and TSH was high (57 wU/ml). The electrocardio-
gram showed sinus bradycardia, intraventricular conduction defect,
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high precordial QRS voltages, deep negative T waves and the QTc
value was 0.52 seconds (Figure 1). The chest X-ray showed cardiome-
galy. Although it was diffucult to get clear pictures because of his obesity,
9-dimensional echocardiography demonstrated normal left ventricular
dimensions, normal wall motions, very prominent apical concentric
hypertorphy and minimal pericardial effusion (Figure 2), Coronary
angiography showed 80 9, obstruction in the proximal portion of the
circumflex artery, but the distal part of it was normal. Left ventriculo-
graphy revealed a “spade-like” configuration at end diastole, vigorous
systolic contraction and normal wall motions (Figure 3). After comple-
ting all these procedures, he was put on Levothyroxine therapy, at one
and a half tablet daily.

f

Figure 2
Two-dimensinoal echocardiogram (apical 2-chamber view) and its diagram. Note
the marked apical concentric hypertrophy.

Figure 3 :
End-diastolic (left) and cnd-systolic (right) ventriculograms of the patient. The
typical “spade-like” configuration is shown at cnd-diastole.
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Discussion

Apical hypertrophic cardiomyopathy is a recently described entity
and its world-wide distribution is still unknown.h?! About 3 % of
Japanese patients undergoing left-sided cardiac catheterization for
evaluation of suspected ischemic heart disease or cardiomyopathy were
reported to have this entity.! Since then, only a few cases have been
reported from other countries.>® Qur patient’s findings were in agree-
ment with the reported features of this syndrome.'? His characteristic
electrocardiographic findings and apical hypertrophy detected by 2-di-
mensional cchocardiography, which are not usual in hypothyroidism,
were suggestive of this entity. To confirm the presence of this entity,
coronary angiography and left ventriculography were performed. The
characteristic “spade-like” configuration at cnd diastole on ventriculo-
gram was observed. Left anterior descending and right coronary arteries
were normal. The significant obstruction in the circumflex artery did
not cause any clinical manifestations or abnormal wall motions and this
proved that coronary artery diseasc could coexist with apical hyper-
trophic cardiomyopathy as Yamagushi et al. mentioned in their study.!
The interesting point was that the features of apical hypertrophic car-
diomyopathy were not concealed by hypothyroidism.

After 3 months of therapy, the patient is in good health and his
hypothyroid findings disappeared, but apical hypertrophy and its
characteristics are still the same.
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Fetal QOutcome in Cervical
Cerclage”®

Twenty Years’ Experience

Ali Ayhan, M.D.** | Kunter Yiice, M.D.*** |
Bilal Memig, M.D **#*#*

Summary

During a 20 year period, 177 pregnancies were monitored in 155
patients with the diagnosis of an incompetent cervix.

Term birth rate was 16.8 %, before surgical procedure and was 74.6
9/, after surgical intervention. Fetal wastage was increased in cases
with bulged membranes beyond the cervix, cervix dilated more
than 3 cm and/or gestational age greater than 26 wecks at the time of
suture placement. No difference was noted with regard to clinical results
between the Shirodkar and the McDonald procedures.

Complications included premature rupture of the membranes and
choricamnionitis in three patients.

Key Words: Cervical incompetency, Cervical Cerclage, Fetal Out-
come.

Introduction

The incompetent uterine cervix is a well-established entity respon-
sible for repeated fetal wastage, especially in the second trimester of
pregnancy.’ ? Palmer and Lacomme® and Lash and Lash* originally
described this condition and advised surgical correction in the non-
pregnant state. Treatment with cervical cerclage during pregnancy
was advocated by Shirodkar, McDonald and others.2 567

The basic principle in most surgical procedures has been insertion
of a non-absorbable material at the internal level so as to increase tissue
resistance.

* The Department of Obstetrics and Gynecology, Faculty of Medicine, Hacettepe

University, Ankara, Turkey.
** Associate Profcssor.
**¥ Assistant Professor.
®xx% Senjor Resident.
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The purpose of this study was to cvaluate the fetal outcome after
cervical cerclage.

Materials and Methods

177 pregnancies were managed from January 1964 to January
1985 in 155 patients in whom cervical incompetence had been diagnos-
ed. The mean patient age was 29.5 at the time of suture placement
(ranged from 20 to 36 ycars old).

A history of predisposing factors such as obstetric or surgical trau-
ma to the cervix was elicited from 115 patients, of whom 18 had cervical
tears during the previous delivery, 43 had a history of dilatation and
currettage, and 13 gave a history of previous Manchester operation or
cervical conization. Of the other 81 patients, 18 had corrected uterine
anomaly concomittant with cervical incompetence, and 63 had a history
of 2 or more spontancous abortions.

All patients were admitted to the hospital for repeated spontaneous
abortions during the late first and second trimesters of pregnancy. The
diagnosis was established during the pregnancy or in the interval bet-
ween pregnancics according to previously reported criteria.? 79

Surgical procedure time varied from 6 wecks to 28 weeks of gesta-
tion. The surgical techniques used and gestational ages are given in
Table I. 21 patients underwent the Wurm procedure for advanced cer-
vical dilatation (3 cm or more) and advanced gestational ages. All proce-
dures were performed under general anesthesia.

TABLE I

SURGICAL PROCEDURES AND GESTATIONAL AGE
AT THE TIME OF CERCLAGE PLACEMENT

Surgical Procedurc Gestational Age

18 and less 19 and more Total
McDonald 106 20 126
Shirodkar 26 3 29
Wurm i 21 22
Total 133 44 177

Steroid therapy was given pre-and postoperatively as to all patients
previously described.?
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Five patients were resutured for ineffective first suture in the same
pregnancy. The removal of cerclage was performed after 37 weeks of
pregnancy. Cerclage in 7 patients, who underwent cesarean section,
were not removed for potential future pregnancies and served its purpose.
Cesarean section rate was 13 9%, in this series.

Results

The overall term birth rate was 74.6 %, after surgical procedures
(Table II). This figurc was 16.8 %, before surgical intervention, The
term delivery rate was 79.4 %, for the McDonald procedure, 72.4 9} for
the Shirodkar and 50 9, for the Wurm procedures (Table III). Term
birth rate in patients who had advanced cervical dilatation (3 cm or
more) and advanced gestational age (24 wecks or more) and cervical
effaciement (50 9%, or more). The effect of steroid therapy on fetal out-
come was reported previously.? Some complications such as premature
rupture of the membranes, chorioamnionitis, abnormal vaginal bleeding
and cervical deformity were seen in 7, 3, 5, and 13 patients recpectively.

TABLE II
FETAL OUTCOME BEFORE AND AFTER SURGICAL PROCEDURE
Fetal Qutcome Before Therapy After Therapy
No % No %
Term Delivery 954 15.0 132 74.6
Premature Delivery(29-37 weeks) 43 6.0 14 7.7
Immature Delivery (22-28 weeks) 162 24.0 12 7.0
Abortion (21 wecks and less) 37 55.0 19 10.7
Total 560 100.0 177 100.0
TABLE III

SURGICAL PROCEDURES AND FETAL OUTCOME

Surgical Procedures

Fetal Outcome McDonald Shirodkar Wurm Total

Term Births 100 21 11 132

Premature Births 7 3 4 14

Immature Births 6 2 4 12

Abortion 13 3 3 19

Total 126 29 22 177
Discussion

The reported incidence of fetal wastage caused by cervical incom-
petence varies between one in 125 and one in 1059 pregnancies.’. 1o 1!
This figure was one in 257 pregnancies in our series. This may reflect the
stringent criteria for diagnosis.



492 HACETTEPE MEDICAL JOURNAL

The etiology of cervical incompetence continues to be somewhat
unclear. Since the original suggestion by Lash and Lash (1950) that
trauma was a major predisposing factor, other authors have also imp-
licated obstetric and surgical damage to the cervix as a cause of cer-
vical incompetence.”»!? In our study, such a history was elicited in
74 patients. On the other hand, 63 of the patients had only a history of
repeated second trimester abortions at the time of diagnosis of cervical
incompetence. This supports the concept that congenital weakness of
the cervix may lead to incompetence.!% 1% 13

Incompetent cervix is diagnosed on the basis of the patients’ past
obstetrical history, the evaluation of the cervix with weekly examinations,
and ultrasonic examination of the cervix during pregnancy.

Furthermore, diagnosis is made with the passage of an inflated
Foley balloon or a no. 8 Hegar dilator through the cervical canal as well
as hysterosalpingography during the non-pregnant state.2 121415 The
same criteria was used for diagnosis in our institution.

The term birth rate in our series varied from 50 % to 79.5 9, based
on the surgical procedure techniques (Table III). The overall survival
rate ranged between 60 9% and 92.5 9% in the literature,’ 18 12,13,16
This figure was 74.6 %, in our series. Factors indicating a poor prognosis
include: diagnosis later than 26 weeks, cervical dilatation greater than
3 cm, membranes bulging beyond the cervix at the time of suture pla-
cement, and vaginal complaints before the diagnosis. The term delivery
rate in patients with poor prognosis was 40 %, in this series.

The use of agents such as progesterone, ethyl alcohol, Mg SO,,
etc. in the intraoperative and postoperative period to prevent labor has
been reported, but there is no controlled study indicating any beneficial
effects.!® 13,16 Some beneficial effects have been reported by Ayhan
et al.? In general, it has been reported that the cervical cerclage was
removed at 36 and 38 weeks of gestation and vaginal delivery was al-
lowed." ? However, if Cesarcan section is done for obstetrical reasons,
cervical suture might be retained in place for-the subsequent births,

Despite the frequently implied simplicity of corrective surgical
procedures, major complications such as rupture of the uterus, complete
necrosis of the cervix, vesico-vaginal fistula, suture-line infections and
abcesses, chorioamnionitis and sepsis with premature rupture of the
membranes have been reported.!”-?!

Choriocamnionitis developed in 3 patients who were managed con-
servatively after rupture of the membranes before 34 weeks gestation.
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Premature rupture of the membranes were scen in 7 patients who un-
derwent removal of the cerclage to prevent infection, irrespective of the
duration of gestation. Vaginal bleeding was observed in 5 paticnts, and
cervical deformity developed in 13 patients.

We presently prefer the McDonald procedure because of its simple

technique, minimal blood loss, and likelyhood of vaginal delivery after
removal of the suture. In subsequent pregnancies, repeat cerclages arc
performed at about 12-14 wecks gesteation.

M
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Diagnosis of Tricuspid
Regurgitation by Contrast
Echocardiography
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Summary

'I' wenty-five subjects underwent M-mode and two-dimensional
echocardiographic studies that included imaging of the inferior vena
cava (IVC) in the course of upper extremity contrast injections. Group I
consisted of 15 patients with clinically and surgically determined tricus-
pid regurgitation (TR). Group 2 consisted of 10 normal subjects. The
IVC was imaged by two-dimensional echocardiography followed by
M-mode in all subjects. The appearance of contrast in the inferior vena
Cava simultancously with “R* wave on ECG was considercd as evidence
of tricuspid regurgitation. Echocardiographic findings were correlated
with clinical and surgical data.

All group I patients had pesitive echocardiographic results for
tricuspid regurgitation while all group 2 patients had negative results
suggesting that this technique may be specific for tricuspid regurgitation.
At the same time, we measured the IVC dimension. The patients with
TR had larger IVC dimensions than those without TR.

Key Words: Tricuspid Regurgitation (TR), Contrast Echocardio-
graphy, Inferior Vena Cava (IVC).

Introduction

Tricuspid regurgitation may be hemodynamically important and
is rclatively frequent in the presence of scvere mitral valve disease, car-
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diomyopathy or secondary pulmonary hypertension. It is still difficult
to diagnose tricuspid regurgitation on the basis of clinical data. A. tall
and broad V wave on the jugular venous pulsc tracing is very helpful if
present, but severe tricuspid regurgitation may also occur in association
with relatively normal venous tracing.! In addition, broad V waves may
be seen in patients with congestive heart failure in whom there is no other
evidence of tricuspid regurgitation.! Right ventricular cineangiography
is frequently inadequate with regard to tricuspid regurgitation, because
of the presence of a cardiac catheter across the tricuspid valve which
may itself induce a certain level of valvular incompetence. Thus, a
technique for the detection of tricuspid regurgitation, which is more
sensitive and specific than the existing methods, would be of value.

Bove®? and Kremkau! have shown that the rapid injection of
liquid into the vascular system causes development of tiny bubbles in
the liquid, and that these microcavitations serve as excellent ultrasound
targets. The utilization of microcavitations for “contrast echocardio-
graphy” has been described since 1968.% Echo targets produced by the
rapid injection of small boluses of indocyanine green dye, saline, 5 %
dextrose in water (DSW) or the patient’s own blood have been utilized
effectively for demonstrating cardiac anatomy, aortic and mitral regur-
gitation and intracardiac shunts.® Licppe et. al. found in 1977 that
contrast echocardiography was positive in all cases of clinical TR, whereas
all normal subjects had negative contrast echocardiography. They point-
ed out that although they had no TR clinically, three of their cases
showed positive contrast echocardiography, which was proven surgically
and therefore, this technique was more sensitive than all other existing
methods.” In 1981 Meltzer et. al.’? found positive contrast echocar-
diography in all of their cases with clinical TR. In 2 of the 12 normal
subjects, positive contrast echocardiography was determined as a false
positive result. In these latter studies, an important statistical difference
emerged in the IVC dimensions between the group with TR and the
normal group. However, some overlapping was observed between the
groups.

In the present study, our aim was to evaluate the role of contrast
echocardiography and the IVC dimension for the detection of tricuspid
regurgitation and to compare our results with those existing in literature.
To achieve this, we applied 5 %, dextrose in water by peripheral injection
accompanied by two dimensional and M-mede cchocardiography to
determine TR. Echocardiographic findings were correlated with physical
signs and surgical data.
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Materials and Methods

Patients : Twenty-five patients underwent M-mode and two-dimen-
sional echocardiography with peripheral contrast injections. Each pati-
ent was examined by a cardiologist, with particular attention to the
jugular venous pulse, the presence or absence of a murmur consistent
with TR, hepatic pulsations and peripheral edema. Patients werc divided
into two groups with respect to clinical assessment of the presence or
absence of TR.

Group 1 included 15 patients with definite clinical diagnosis of
TR, based on a prominent jugular systolic pulsation, a holosystolic
murmur that increased with inspiration (Carvalho’s sign) and pulsating
liver on palpation. Eleven of these patients underwent cardiac surgery.
14 paticnts were in atrial fibrillation and one patient was in sinus rhythm.
Tricuspid regurgitation was present in all cleven. Tricuspitoplasty or
tricuspid valve replacement had been performed in all. Group 2 inclu-
ded 10 patients who were normal by history, physical examination,
exercise test and M-mode and two-dimensional echocardiography.

Operative Diagnosis of Tricuspid Regurgitation: Intraoperative diagnosis
of TR was confirmed if a thrill was present upon right atrial palpation
and right ventricular systolic jet before cannulation for cardiopulmonary
bypass.

FEchocardiographic Methods: Patients were examined in the supine
position with slightly flexed knees and hips to allow better relaxation of
the abdominal musculature when the subcostal transducer position was
used. The IVC was visualized in the sagittal planc by means of two-
dimensional echocardiography in the course of the three to five contrast
injections, with M-mode IVC imaging in the course of later injcctions.
Two-dimensional contrast echocardiograms were also recorded from
the left sternal border and apical transducer positions with the patient
in the partial left lateral decubitus position.>* M-mode echocardio-
grams and two-dimensional cchocardiograms were recorded with an
Ultra Imager Honeywell Ultra 80 and Mechanical transducer with
3 MHz and stored on videotape of subsequent analysis. The ECG was
displaycd and recorded alongside the sector arc. Gain, reject, and dam-
ping settings on both instruments were adjusted to display the IVC cavity.
Microbubbles, the source of contrast effeet,'® are strong reflectors and
can usually be differentiated from noise by their characteristic motion
patterns. Echocardiographic contrast was obtained by rapidly injecting
5-8 ml. of 5 9%, dextrose in water (DSW) into an upper extremity vein
through a three-way stopcock and a # 19 or # 21 gauge butterfly needle.
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Subcostal IVC imaging during contrast injection was performed in the
course of deep inspiration and valsalva mancuver in each patient.
Observations were made for the appearance of a cloud of echoes in
the IVC and to demonstrate the appcarance of microcavitations in the
right heart chambers.

IVC dimensions were calculated at the maximal diameter which
synchronized with the “R” wave on ECG. {Figure 1) Two groups were
compared with respect to differences in IVC measurement: a definite
TR group and a control (normal} group. The TR group included 15
patients with clinical and intraoperative diagnosis of TR. The group
2 patients included 10 normal subjects,

Figure 1

M-mode inferior vena cava (IVQ) echocardiogram showing how measuremenis were
made,

Results

IVC Size: The IVC was adequately visualized by both M-mode and
two dimensional echocardiography in all patients. The patients with
TR had larger IVC dimensions than those without TR (Table I). This
was statistically significant for mecasurements made at thc maximal
dimension synchonized with “R* wave on ECG. The average dimension
of IVC in patients with TR was 25,75 4+ 5,39 mm. but 17,73 4+ 1,85 mm
in normal subjects. Thus IVC dimension can be used as a predictive
test for TR'in individual paticnts.
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TABLE I
INFERIOR VENA CAVA DIMENSIONS
Group X (mm) sD P
Group | (TR} 25,75 5,39
n=15 < 0,05
Group 2 (Normal) 17,38 1,85
n=10

TR = Tricuspid regurgitation, X = Mean Inferior Vena Cava dimension at maxi-
mal with “R"™ wave on ECG.

SD = Standard deviation.
n == Number of subjects with of sufficient quality to perform measurement.
p = p value of Mann - Whitney U test between the groups listed.

Patterns of IVC Contrast Appearance: No side-effects caused by con-
trast injections were noted. Contrast was detected in theIVCon M-mode
and two-dimensional examinations in all patients in group I, but in
none of the 10 normal subjects in group 2. Figure 2 is an example of
the echo pattern in patients with TR. The appearance of contrast in
middle and late systole is indicated by upward-slanting lines, because
the contrast moves inferiorly and approaches the transducer; the con-
trast then reverses its dircction and turns toward the heart during dias-
tole, producing downward-sloping lines. This is thc most common pattern
scen in TR, The timing of the appearance of contrast in the IVC is
simultancous with “R” wave on ECG. All patients in group 1 with
clinical TR had a “R” wave synchronous pattern of echocardiographic
contrast appearance in the IVC (Figure 2). Eleven of the 15 patients had
intraoperative right atrial thrills and right ventricular systolic jets and
TR could be confirmed surgically. Scven of them underwent tricuspi-
toplasty and 4 underwent tricuspid valve replacement. None of the
group 2 subjects had contrast in the IVC during deep inspiration.

Discussion

The diagnosis of tricuspid regurgitation is casy if it exists clinically.
Further, examination is not necessary for the diagnosis of TR if the
jugular “v”’ wave, positive Carvalho’s sign, and pulsatile liver are observ-
ed. However, in adults, TR is frequently associated with diseases in the
left side of the heart and pulmonary hypertension; and in most cases of
TR, the patients suffer from atrial fibrillation. !5 In atrial fibrillation,
jugular venous pressure is not adequate for the diagnosis of TR. Morcover
most patients with TR have systolic murmurs of aortic or mitral origin.
Right ventricular cincangiography is not an ideal test, because it is
invasive and the catheter may interfere with the normal valve structure
causing false positive results.
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Figure 2
M-mode contrast inferior vena cava echocardiogram showing R-wave synchronous
pattern typical for tricuspid regurgitation.

Therefore, a more definite method for diagnosis of TR is necessary.
Unfortunately, there is no accepted “gold standard” today.'®." How-
ever, some recent studics have shown the benefits of contrast echocardio-
graphy. It has also been noted that contrast cchocardiography is a useful
and safe technique in the determination of cardiac anatomy, intracar-
diac shunts, aortic or mitral insufficiency.*1® In 1977 Licppe et. al.,"
and in 1981 Meltzer et.al.,”? proved that contrast echocardiography is
more sensitivite and specific for the diagnosis of TR. Howcover, they
used M-mode and mostly two-dimensinal cchocardiography and corre-
lated it with right ventricular cincangiography. As is known, right ventri-
cular cineangiography is not an ideal method, because the catheter may
interfcre with normal valve structure and lead to false results. Therefore
it can not be the best standard technique for the assessment for contrast
echocardiography.

In our study, we applied two-dimensional and M-mode echocardi-
ography with 5 2] dextrose in water peripheral injection and upon the
appearance of contrast in the IVC, we diagnosed the case as TR. Cont-
rary to previous studies, we correlated these with intraoperative findings
(right atrial thrill and riht ventricular systolic jet).
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Contrast positive echocardiography was observed in all 15 patients
with clinically and surgically determined TR, who cither had previously
undergone mitral valve replacement or tricuspid valve replacement or
suffered from pulmonary heypertension. In grup 2, all normal subjects
had negative contrast cchocardiography. These findings show that cont-
rast echocardiography is specilic for the diagnosis of TR. The results of
licppe and Meltzer also support our views. Eleven patients in group I re-
ceived surgical examination which proved that they all had TR. Thus,
our results which were obtained independently by means of contrast
cchocardiography, were further surgically confirmed.

Another important point in our study was the measurcment of the
IVC dimensions. Patients with TR had larger 1VC dimensions than
those without. This finding has statistical importance. The measurements
were taken at the maximal IVC level with synchronized “R” wave on
ECG. These measurements can be used as a non-invasive test to deter-
mine TR cases. Although Meltzer ct al.,'? found in 1981 that there was
an important difference in IVC dimensions of TR versus normal cases
and there was some overlap between them.

Despite its benefits, contrast echocardiography has certain limita-
tions, some of which are partly related to the quality of the ultrasound.
The method does not provide information about the quantity of TR.
Sometimes the veins may not be large enough to give a good contrast.
If no contrast is seen in the IVC, injections should be repeated in the
apical and parasternal positions. Contrast cchocardiography must not
be considered negative until sufficient contrast is obtained in such situa-
tions. This procedure reduces the number of falsc negative results and
improves the sensitivity of contrast echocardiography.

In our study, ncither false positive nor falsc negative results were
noted. This may be because of the selection of patients.

In conclusion, contrast cchocardiography is a simple and safe
noninvasive method of diagnosing TR. It can ecasily be applicd on both
inpatients and outpatients and may help to diagnose TR which is ot-
herwise difficult to determine.
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Ultrasound Diagnosis of the
Hydatid Liver

A Clinical Study of 34 Cases
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Summary

A clinical study of 34 cases with hydatid cysts using a real-time gray scale
B-scanner was performed. All of these cases have been confirmed
surgically as hydatid discase. The ultrasound characteristics of thehydatid
cysts have been classified into three types;(1)Simple hydatid cyst (Typel),
(2) Hydatid cyst with a split wall and multicystic pattern (Type II),
(3) Hydatid cyst with heterogeneous echo pattern (Type ITT). Our conc-
lusion is that ultrasound classification of the cysts increase diagnostic
accuracy. However, il a hydatid cyst becomes secondarily infected these
typical changes are lost and the ultrasound diagnesis may then become
more difficult. Furthermore, periodic examinations should be performed
by ultrasound after surgery.

Key Words: Ultrasonography, Hydatid Liver, Hydatid Cyst.

Introduction

Echinococcus granulosis is a tapeworm that infects man as inter-
mediate host. It is fairly common in the large sheep-raising areas of
Europe, the Mediterranean region, Middle East, Asia, South America
and Australia.l %3 Hydatid diseasc is scen quite frequently in Turkey.
Many of the patients affected by the disease were born and have lived
for many years in rural areas. The tapeworm has been known to affect
any organ in the body, but liver seems to be the organ most commonly
affected. 2 * In those parts of the world where hydatid disease is endemic,
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hydatid cysts comprise a large majority of liver masses presenting for
evaluation. Since echographic examination has revolutionized the inves-
tigation of hydatid cysts of the liver, it should be considered as the first-
choice diagnostic technique in the evalution of the cyst, including size,
location, vascular relations in the liver and the number of the cyst,

In this paper, we present our experience with real-time gray-scale
ultrasound evaluation in 34 surgically proven cases of hydatid discase.

Material and Methods

Ultrasound examination was performed with a real-time gray-scale
B scanner, using probes of 4 MHz (PLB 308 M SAL-20 Toshiba).
34 paticnts with hydatid eysts were included in this study. The patients
ages ranged from 6 to 73 years; 13 males and 21 females. All of these cases
were confirmed surgically as having hydatid disecase. Cysts were located
within the right lobe of the liver in 30 cases. In contrast, cysts were found
in the left lobe in four cases. In two cases, both lobes of the liver were
affected. Multiple cysts were detected in cleven cases. Two patients
were re-operated due to recurrence of the hydatid cysis,

Results

We have classified the ultrasound characteristics into three types
on the basis of shape, echo pattern and appearance of germinative mem-
brane.

Type I- Simple Hydatid Cyst: This type appears as an ancchoic space
with marked enhancement of back-wall echoes. It shows clearly defined
outlines and it is round or spherical in shape. Itwalls often vary in thick-
ness and double contour is seen in the majority of the cases. Apparently,
the inner layer represents undisturbed germinative membrane and this
should be systematically sought as a sign of uncomplicated, simple hyda-
tid cyst (Figure 1). Fourtcen of our 34 cases demonstrated this ultrasound
pattern and when these cysts were aspirated during surgery, clear fluid
was obtained.

Type II- Hydatid Cyst with a Split Wall and Multicystic Pattern: This
type is composed of at least two groups. (a) Hydatid cyst with a split
wall and (b) Hydatid cyst with multeystic appearance.

a) In this group, the split wall may be localized or it may become a
“Collapsed Germinative Membrane” that is loose inside the cyst (Figure
2). This split wall and collapsed germinative membrane are characteris-
tic of hydatid cysts and may be a result of a decrease in intracystic pres-
sure, resulting in the detachment of the membrane.
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Figur 1
Simple hydatid cyst (Type I} with marked enhancement of back-wall cchoes. Inner
layer representing germinative membrane is clearly seen.

Figure 2
Hydatid cyst with a collopsed germinative membrane (Type II).
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Figure 3
Hydatid cyst with multicystic appearance {Type II).
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Figure 4
Hydatid cyst with hypo and hypecrechoic pattern {Type III}.




ULTRASOUND DIAGNOSIS OF THE HYDATID LIVER 57

b} This group of cysts appear in a multicystic pattern. The most
typical cases show a “Honeycomb” appearance representing daughter
vesicles (Figure 3).

Twelve of our 34 cases demonstrated these ultrasound features and
were confirmed by surgery.

Type III- Hydatid Cyst with Heterogeneous FEcho Pattern: This type of
cyst exhibits ill-defined borders with hypoechoic appearance or hyperec-
hoic solid pattern or both {Figure 4). Small cystic areas may be seen in
some of these cysts, representing daughter cysts. These patterns usually
indicate infection of the hydatic cyst. Eight of our 34 cases were in this
group and their diagnosis at surgery was infected hydatid cyst.

Discussion

There arc no problems associated with diagnosing a simple hydatid
cyst, provided it is solitary, Detection of a double layer surrounding the
cyst is accepted as characteristic of hydatid disease. However, in multiple
Type I cysts, particularly if a double layer is not demonstrated, differen-
tial diagnosis of the hydatid cyst and polycystic disease, based on ultra-
sound features, is not always casy. Although we did not have a case of a
simple developmental cyst of the liver in our study, ultrasonic features
of this cyst are quite similar to a simple hydatid cyst, Type 1.7

Topographical localization is easier in the right lobe of the liver,
because the upper pole of the right kidney, galibladder and the diaphram
are good anatomical landmarks. Hydatid cysts located in the left lobe of
the liver present a diagnostic problem, Although we did not encounter
any diagnostic difficulties in localizing the left lobe cyst, it is difficult to
determine whether it is a part of the left lobe of the liver or a part of
another organ of the left hypochondrium.

In Type II cysts, the presence of multicystic pattern in the cyst is
quite helpful in diagnosing hydatid disease.®:® It has been generally
accepted that this appearance is due to the presence of daughter cysts
within the hydatid cyst.%? In our series, the ultrasound examination of
cight patients showed this pattern. At surgery, daughter cysts were remov-
ed from the primary cyst in seven cases. In onc case, multiple small
cysts, which are closely related to cach other, were detected. We, there-
fore, share the same opinion with Niron et.al.,® that this pattern should be
interpreted cautiously.

Demonstration of collapsed germinative membrane in the cyst
indicates leakage of fluid from the cyst by one of many routes. Rupture
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of the cyst into the biliary and portal system are well known complica-
tions of hydatid disease.!® ' Four cases in this group showed this appea-
rance and biliary connections were detected at surgery.

The cysts in Type IIT exhibit ill-defined borders with hypo or
hyperechoic pattern or both. It is visualized as a pseudotumor which is
difficult to differentiate ctiologically unless Type I cyst arc scen elsewhere
within the liver. Secondary infection of hydatid cysts should be suspected
if type III cysts are diagnosed preoperatively. Various organisms which
invade hydatid cyst via the blood or the biliary system, have been report-
ed including salmonella and other pyogenic bacteria.? Secondary
infection was suspected in our all cases of this type and it was confirmed
by surgery.

Since calcification of hydatid cyst is a rim-like calcification which is
seen at periphery of a cyst, generally no typical back-shadow secondary
to calcifications can be seen. We were unable to detect any definite
calcification of hydatid cyst on ultrasound, but in seven of our cases the
existence of calcified hydatid cyst was reported by pathology.

Ultrasound examination is also helpful to diagnose hydatid cyst of
the lung. Hydatid cysts which are located at the base of the right lung
can easily be demonstrated during ultrasonic examination of the liver.
Sometimes, both liver and lung hydatid cysts can be diagnosed at the
same time as in one of our cases.

Periodic ultrasound examinations after surgery for hydatid disease
should be performed to diagnose recurrence of cysts as early as possible.
In addition, progressive healing of the cyst can be demonstrated after
surgical drainage. If omentoplasty is performed as a surgical procedure,
ultrasonic appearance of the omentoplasty appears to be quite similar
to a solid tumor in the liver. Thus, great care should be taken to evaluate
post-operative cascs.

In this paper, we present our experience with ultrasonic appearances
of hydatid cysts since they occur frequently in our region. We conclude
that ultrasound classification of the cysts increase diagnostic accuracy.
In addition, if a hydatid cyst in the abdomen is clinically suspected,
ultrasound examination should be the first choice diagnostic method in
the evaluation of liver masses, and periodic examinations should be
performed by ultrasound after surgery.
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Summary

H ormonal treatment is a treatment modality in prostatic cancer and kid-
ncy tumours. Receptor studies have been developed in an attempt
to identify hormone-dependent cancer and to predict hormonal respon-
siveness. Androgen receptors in urclogical tumours is currently being in-
vestigated by many medical centres. More accurate determination of
androgen receptor content may help to better understand these tumours
and may help to identify patients unsuitable for hormonal treatment.

Key Words: Androgen receptors, Prostatic cancer, Kidney tumours,
Bladder tumours, Testicular tumours.

Introduction

It is well known that some types of human cancer are either induced
or their growth is enhanced in the presence of various steroid hormones.
In 1896, Beatson showed that one-third of pre-menopausal patients with
advanced breast cancer underwent objective remission from their disease
subsequent to oophorectomy.! Similarly, hormone dependence of pros-
tatic carcinoma by Huggins and Hodges created a new era in urological
oncology.? Today, 75 % of all patients with prostatic cancer show vary-
ing degrees and duration of subjective response to hormonal treatment.’

Hormones and Receptors

It is known that steroid hormones are bound to their specific re-
ceptors in the cytoplasm of target cells to achieve their desired physio-
logical effects.%5 These hormones enter the specific target organ cells
by passive diffusion. Either the hormone itself or its metabolites are bound
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to the free specific receptor protein, which is already in the cytoplasm,
to form an activated hormone-receptor complex. This activated comp-
lex has increased afinity to the acceptor sites of the nuclear chromatin.
This hormone-receptor-acceptor interaction results in the transcription
of selected genes, which is cither increased or decreased and the physiolo-
gical response to the hormone is initiated by the formation of mRNA.

Despitc the advances in techniques of more accurate estimation
of the circulating steroid hormoncs, hormone-receptor interactions play
the crucial rolec in the effect of these hormones on tissucs. Therelore,
determination of steroid hormone receptor content in tissue is thought
to be the prime factor in showing the hormonal dependence of tissues,
and is used as a prognostic factor in certain types of human cancer, 6
Today, measurement of oestrogen receptors is accepted as a reliable
method for predicting response to therapy and for prognosis in breast
cancer.®?

Various methods have been developed to estimate tissue androgen
receptor (AR) contents. Nuclear and cytoplasmic AR can be detected
separately by quantitative biochemical methods. Gel filtration, am-
monium sulphate and potassium sulphate precipitation, ion-exchange
chromotography, gel clectrophoresis are some of the biochemical met-
hods where different radioactive ligands may be used.® Histochemical
detection of AR is also possible and claimed to be as accurate as more
sophisticated biochemical methods.?

Prostatic Cancer

There has been a considerable receptor research in human prostate
tissue in attempts to clarify the rolc of steroid hormones in the malignant
transformation of this organ. AR have been detected in the cytosolic and
nuclear fractions of normal, benign hyperplastic and carcinomatous
prostatic tissues. %8 Trachtenberg and Walsh found that there
existed a correlation between the AR content and hormonal respon-
siveness; and measurement of nuclear AR may assist in identifying those
patients (tissues) which are unlikely to obtain a prolonged responsc
from hormonal therapy.® Ekman also showed that receptor positive
prostatic cancer patients had more pronounced tumour regression after
endocrine treatment.’ De Vogt ct. al. used cold agar gel clectrophoresis
and found no correlation between receptor content and responsc to
treatment.!!

There is still a debate about the advantages of different techniques
and about the method of taking specimens. While it is claimed that elec-
troresection may degrade and affect AR content in the tissucs,® 10
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there is evidence that AR may still be found in tissues obtained by TUR'
There are other problems in the methodology of AR measurement,
such as the heterogeneity of the tissue, measurement of free receptors,
and interference of AR with other steroid receptors, namely proges-
terone receptors.* ¢ Recently Moffat et. al. introduced a new method to
overcome interactions with other steroid hormone receptors.’?

Estimation of epithelial growth factor, immunohistochemical
detection of AR by monoclonal antibodies and improved techniques
of receptor assays may also help understand better the natural behaviour
of this disease and the effect of steroid hormones.

Kidney Tumours

Kidney tumours were induced in experimental animals by adminis-
tration of oestrogens.'3 It is also claimed that oestrogens play a role in the
formation of kidney tumours in humans.'%'s Steroid receptors werc
studied to understand the hormonal influence on kidney tissues; and
oestrogen, progesterone and androgen receptors were determined.'s 17
AR was found in normal kidney, and higher AR contents were found in
renal cell carcinoma. It is suggested that treatment by medroxyproges-
terone, even though it does not causc an anti-tumour cffect, may increase
survival in patients with positive receptors.''® Additional research
in steroid hormone receptors in kidney tumours is nccessary before a
conclusion can be drawn on their hormonal dependence.

Biadder Tumours

Although relevance of hormones to normal development and malig-
nant transformation of human bladder is unclear,® increased incidence
of bladder tumours in males may suggest a hormonal basis.'" Laor et. all
found that bladder tumours had higher cytosolic AR than norma-
mucosa.'’® Kirkal et. al. studied AR in various transitional cell carci-
noma and did not find any receptor positivity.”

Testicular Tumours

Testes are the major source of androgens in human body, but they
have not been the subject of AR studies. This is partly because of the low
incidence of these tumours, partly by the high cure rate achieved by
chemotherapy. Nevertheless, AR was found both in cytoplasmic and
nuclear fractions of normal and malignant testicular tissues with an unclear
relationship to hormonal responsiveness.?!
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Conclusion

Urological organs may grow under the influence of steroid hor-

mones. Furthermore, these hormones may play a direct role in uncon-
trolled malignant growth. New developments in a more accurate measu-
rement of AR in urological cancer tissues will help in understanding this
hormene-cell interaction and therefore assist in the prediction of patient
response after hormonal manipulation.
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11 cells of the body begin fromasingle undifferentiated “fertilized” cell.

Therefore, during the first few minutes of “new life””, this cell(s)
only undergoes cell division or cell proliferation. Differentiation of cells
does not occur. Then, gradually, over the next few hours and days, rapid
cell proliferation continues but cell differentiation also occurs. Several
months later (e.g. 9 months) most cells in the new Pperson’ have become
differentiated, only a few cell types continue rapid proliferation. These
alternating or opposing processes of cellular proliferation and cellular
differentiation are extensively regulated by both extra and intracellular
substances. Many of these natural regulatory substances have recently
been identified; and their mechanisms of action are rapidly being eluci-
dated.

In the child, as well as in the adult, over 90 %, of the body’s cells ftis-
sues are considered to be differentiated and only very slowly proliferat-
ing. Less than 109 of the cells are undifferentiated and are rapidly
proliferating. Yet, most of thesc latter cells retain the capacity to dif-
ferentiate, if proper regulatory signals are present and are acknowledged.
Today, it is currently being evaluated as to whether cancer cells, which at
the extreme are undifferentiated-rapidly proliferating cells, arise in the
body from dedifferentiation or from faulty differentiation (Figure 1).
Dedifferentiation resuits when a series of events cause (or allow) a ma-
ture-differentiated cell to become a cancer cell. Faulty differentiation
results when a scries of events interfere with the normal processes of
differentiation and the result is a cancer cell. In cither situation, sub-
stantial research data is available to illustrate that many of the natural

* Department of Biochemistry and Institute of Oncology, Hacettepe University
Medical School Ankara, Turkey.
*% Professor of Biochemistry and Institute of Oncology.
#%# Research Asistant in Biochemistry.



68 HACETTEFE MEDICAL JOURNAL

regulatory substances are present in cancer cells and Jor are capable of
controlling many cellular events involving both proliferation and different-
iation in the cancer cells. Therefore, a new approach to the chemo-
therapy of cancers is now occurring. This new approach utilizes natural
differentiation substances, anti-natural proliferation substances, and
blockers of natural proliferation substances. !

Most current cancer chemotherapeutic drugs are very toxic. They
are dirccted at selected enzymes and cnzyme systems which are quanti-
tatively in abundance in cancer cells. However, the same enzymes and
enzyme systems also exist (albeit in less quantity) in other normal cells
of the body. To date, no enzyme or substance has been identified or
found to be exclusively in cancer cells. Tt is always present in some other
types of body tissues; and it is usually in those normal body cells which
are least differentiated and which are rapidly proliferating (c.g. intestinal
mucosa, epidermis, mycloblasts, lymphoblasts, erythroblasts, etc.). In
other words, malignant cancer cells are biochemically and histologically
undifferentiated cells. They have the same range of enzymes and enzyme
systems as normal undifferentiated cells of the body. Upon response to
differentiation substances andfor diminished response to proliferation
substances, undifferentiated normal cells become differentiated and stop
proliferating. In a similar manner, many undifferentiated cancer cells
can respond to differentiation substances and for show decreased re-
sponse to proliferation substances. Therefore, a new approach which
utilizes these natural substances is highly justified in the laboratory and
in the clinics.

Natural substances, or drugs related to the functioning of these
natural substances, would be cytostatic in clinical action, as opposed to
most current cancer drugs which are cytotoxic. They would inhibit or
interfer with the proliferation positive signals and for enhance differen-
tiation positive signals, as opposed to the attempt to kill the cancer cclls
via cytotoxic mechanisms, In this way, it may be possible to *’tame” or
reverse the proliferative nature of malignant cancer cells by converting
them to less proliferating-more differentiated cells, hence not or Iess
dangerous to the body. In addition, if such events can be controlled by
cytostatic drugs, cancer chemotherapy can be made much less debilitat-
ing to the cancer patient.

During the past few years, a wide variety of natural substances
have been identified which are involved in the regulation of cell prolif-
eration and/or cell differentiation. These substances include poly-
amines,*? vitamin A9 steroid hormones,""* polypeptide growth
and differentiation factors, 518 prostaglandins,’  viruses,® phorbol
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esters,: 2 glycoprotein hormones,® cyclic nucleotides,? interferons,? %
and interleukins.?” This review will focus on polyamines and vitamin
A modulation of cell proliferation /differentiation mechanisms (Figure 1),
and it will suggest a possible new approach to cancer chemotherapy
using these two systems.

Polyamines in Cellular Proliferation and Differentiation

Polyamines are small nitrogen containing substances which are
found in all living cells and in all biological fluids. The major polyamines
in human tissues and fluids are cadaverine, putrescine, spermidine, and
spermine. They are synthesized by all body cells, and are also capable of
being exported to other body cells via body fluids. Polyamines have been
determined to play a key regulatory role in the proliferation and dif-
ferentiation of all normal and cancer cells/tissues. "

One of the carliest changes, which takes place in a normal cell
that is stimulated to grow, is a rapid increase in' the intracellular con-
centrations of the polyamines. This is soon followed by an increase in
the synthesis of DNA, RNA, and proteins; cell division then occurs.57%.28-33
Many studies show that the key enzymes which synthesize the poly-
amines and the polyamines increase during the carly phase of natural
growth stimulating signals upon selective target cells and tissues (e.g.
estrogens, '’ 12 glucocorticoids,'® # protein hormones,. -3 polypeptide
growth factors,' 34 tumor promoters,? 4! and various organicsi?).

The enzymes which synthesize the polyamines and the quantity
of the polyamines are elevated in all cancer celis [tissues.*. 5 43-46
Cancer cells /tissues have increased capacity to synthesize polyamines and
to release them into the surrounding fluids. This is true of neoplastic fcan-
cer cells which have undergone morphological-biochemical modifica-
tions initiated by transforming viruses,® % chemical carcinogens,i’-5!
or that occur spontaneously. Therefore, elevated levels of plasma and
urinary polyamines and polyamine metabolites have been used to assist
in the diagnosis and the monitoring of therapics in a wide variety of
human cancers.* % 4343 3254 Inhibiton of the synthesis of polyamines in
cancer cellsftissues by selected means of polyamine deprivation (includ-
ing drugs) inhibits cellular proliferation, causes numerous morpholo-
gical aberrations, and initiatates r:r_-lll death.’%8 Therefore, the poly-
amines are directly involved in cancer cell growth.

Recently, in attempts to evaluate polyamine action, several inves-
tigators have utilized chemical carcinogens and tumor promoting agents
in normal and cancer celis/tissues both in vive and in vitro.22 5, 5664
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Their findings can be summarized as follows. A wide varicty of chemical
carcinogens can stimulate increased levels of polyamines and the poly-
amine synthesizing enzymes prior to changes in cellular morphology.
In addition, treatment with tumor promoting agents also causes increas-
ed levels of these growth regulators and their synthezing enzymes prior
to morphological changes. These eflects of the tumor promoting agents
can be reduced or prevented by certain substances such as retinoids,
prostaglandins, organic substances, and certain drugs which inhibit the
activitics of the enzymes that synthesize the polyamines,’ 58 6573

Metabolic Pathways of Polyamine Synthesis, Catabolism and Excretion

Polyamines are synthesized by all tissues of the body. They are synthe-
sized from amino acids, and via urea cycle precursors. The amino acid,
methionine, is attached to a nucleoside carrier molecule, adenosine-ribose
to form S-adenosylmethionine. This molecule is converted to decar-
boxylated S-adenosylmethionine by one of the key regulatory enzymes,
S-adenosylmethionine decarboxylase (SAM decarboxylase). Ornithine,
produced via urea cycle, is decarboxylated to putrescine by the most
highly regulated enzyme, ornithine decarboxylase (ODC). Sperminc
synthetase then adds the propylamine from decarboxylated S-adenosyl-
methionine to putrescine to make spermidine, and spermine synthetase
adds another propylamine from decarboxylated S-adenosylmethionine
to spermidine to make spermine (Figure 2). Spermidine and spermine
are the two most potent polyamines in the body and ornithine decar-
boxylase is the rate limiting enzyme in the synthesis of the 3 polyamines:
putrescine, spermidine, spermine.

Catabolism of polyamines occurs in liver peroxisomes. The enzyme,
polyamine oxidase, oxidizes some of the spermine to spermidine to putres-
cine. These oxidations yield P-aminopropion-aldchyde, which is subse-
quently degraded to CO, and NH,*. Putrescine is also oxidized to
CO, and NH,* by other enzyme systems. However, the major portion
of the polyamines are conjugated in the liver to from N'-acetylspermi-
dine and N®-acetylspermidine by acetyl-transferases. These latter two
substances arc then excreted in the urine. Elevated levels of the N-ace-
tylspermidines have been reported in cancer patients,5254, 7476

Molecular Mechanisms of Polyamine Actions

It currently is not understood as to how polyamines regulate com-
ponents of cellular proliferation versus cellular differentiation. Certainly,
polyamines are required for optimal growth of most cells. Rapidly
growing cells have higher levels of ornithine decarboxylase and poly-
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amines than slower growing or quiescent cells. And, when quicscent cells
are stimulated to proliferate, ornithine decarboxylase activity and poly-
amines increase prior to an increase in DNA, RNA, or protein synthe-
sis.*? Which specific biochemical systems are affected? There are
many!

Polyamines interact with and bind to individual DNA molecules.
Such action apparently causes a compaction of the DNA molecule
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and Jor increased conversion from B-DNA to Z-DNA.”%7 Dircct regu-
lation of specific gene functioning by such interactions has not yet been
established ; however, it is assumed that such interactions causc the syn-
thesis of new M-RNA and new protein molecules.

Increased polyamine levels and increased RNA synthesis arc ap-
parently tightly linked. This is particularly true for total cellular RNA
and M-RNA.” Recently, data has been published which show that
ornithine decarboxylase activity is converted to RNA polymerase acti-
vity by a polyaminc responsive protein kinasc.®®® And, other studies
show that polyamines bind to specific sites on the t-RNA molecule and
appear to increase the stability of the anticodon loop.®? This data is
interpreted to mean that polyamines enhance transcription in cells.

Many papers have becn published which establish relationships
between polyamines and in vitre fin vive protein biosynthesis. Data can be
cited which show that polyamines facilitate ribosomal subunit associa-
tions,® 8 increase fidelity of M-RNA translation,® enhance the capa-
city of aminoacyl t-RNA to read stop codons,® and alfect polypeptide
chain initiation andjor clongation.” Hence, polyamines enhance
translation in cells.

Recently several protein kinases have been identified in various
cells and tissues which are dependent upon polyamines for maximal
activities. Polyamine dependent protein kinases have been identified in
most mammalian tissucs and they have been purified and studied from
hepatoma cytoplasm,®% hepatoma nuclei, cpidermal tissue cytop-
lasm,?? and from a slime mold.® ® Collectively, these cnzymes are
independent of cyclic nucleotides, and phosphorylate such proteins as
ornithine decarboxylase, casein, phosvitin, RNA polymerase I, microtu-
bules, and several cellular proteins of unknown identitiy. Such phos-
phorylation apparently inhibits ornithine decarboxylase activity, increa-
ses RNA polymerase activity, and alters microtubule. assembly
rates.5 7 892 Therefore, polyamines also cnhance certain posttransla-
tional systems in cells.

One additional mechanism of action of polyamines is in the for-
mation of hypusine.®® Putrescine and for spermidine is converted to
hypusine which is incorporated into the eukaryotic protein synthesis
initiation factor, eIF-4D. The physiological role of hypusine is unknown,
but rapid growing normal and cancer cells have elevated levels of hypu-
sine and increased protein synthesis.

Regulation of Polyamine Synthesis
The synthesis of polyamines is affected by several drugs, vitamin A,
and certain intracellular metabolites. Most of these regulatory parameters
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involve two of the key enzymes which synthesize the polyamines, orni-
thine decarboxylase and SAM decarboxylase.

Ornithine decarboxylase activity undergoes very rapid changes
in in situ activity. This may be due to a group of complex regulatory
controls involving M-RNA functioning, enzyme phosphorylation, anti-
enzymes, anti-antienzymes, and jor transamidation.#4791, %-% Iy addition
a very specific “sucide” inhibitor, difluoromethylornithine (DFMO),
irreversibly inhibits ornithine decarboxylase.®® Numerous laboratories
have used this latter inhibitor over the past few years to prevent in vivo
polyamine synthesis in order to evaluate the role of polyamines in cell
proliferation and for cell differentiation processes, and to treat a variety
of diseases.®®'*? Administration of DFMO to growing cells causes
rapid depletion of intracellular polyamines and rapid inhibition of cell
proliferation (Table I). DFMO administration to a variety of cell sys-
tems also results in either increased cell differentiation (Table I) or
blocked cell differentiation (Table II and III). The DFMO induced
modifications are rapidly overcome by administration of putrescine.

TABLE 1
POLYAMINE SYNTHESIS INHIBITORS STIMULATE CELL
DIFFERENTIATION
Beginning Cell Type Ending Cell Type Reference
Keratinoblasts Keratinocytes 95
Erythroblasts Erythrocytes 100
Teratocarcinoma cells Differentiated cells 101
Neuroblastoma cells Neuroblastocytes 102
Melanoma cells (S91) Melanocytes 68,103
Meclanoma cells (BI6) Melanocytes 55,104
Embryonal carcinoma cells Germinal eclis 101
TABLE 11
POLYAMINE SYNTHESIS INHIBITORS BLOCK CELL
DIFFERENTIATION

Cell Type Differentiatin Stimulators Reference
Erythraleukemia cells Organic compounds 105
“preadipocytes” (3T3-L1) Virus 106
Myecloblast cells (L6) Insulin 107
Granulocyte progenitor cells  Colony stimulating factor 108
Promyelocytes Colony stimulating factor 61,66,109,110
Promyelocyte cells 3'-5' cyclic AMP 61,66,115
Embryonic cells (Natural progression) 111,112
Myeloblasts {CML) Coleny stimulating factor 22
Breast cancer cells Estradiol 12

Melanoma cells Melanocyte stimulating hormone 113
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TABLE 111

CELLS STIMULATED TQ DIFFERENTIATE BY PHORBOL ESTERS*
Beginning Cell Type Ending Cell Type Reference
Myeloblasts (CML) Macrophage like cells 22
Myeloblasts (AML} Macrophage like cells 114
Leukemia cells (CLL) Mature plasma cells 66,117
Promyelocytes Macrophage like cells 61,109,116
Neuroblastoma cells** Nerve like cells 118
Melanoma cells#* Melanocytes 119

* Not blocked by inhibitors of polyamine synthesis
** Not tested for polyamine involvement

A rcasonably specific inhibitor of SAM decarboxylase, methyl-
glyoxal bis-guanylhydrazone (MGBG), has also been cxtensively used to
inhibit in vive polyamine synthesis in a varicty of cell systems (Table I).
Administration of MGBG very rapidly depletes growing cells of sper-
midine and spermine, prevents cell proliferation, and initiates cell dif-
ferentiation.

Polyamine synthesis inhibitors inhibit the proliferation and stimu-
late the differentiation of keratinoblasts, erythroblasts, teratocarcinoma
cells, neuroblastoma cells, melanoma cells, and embryonal carcinoma
cells (Table I}. While these same inhibitors inhibit the proliferation and
prevent the induced differentiation of erythroleukemia cells by organic
compounds, preadipocytes by 3T3-virus, L6 myoblast cells by insulin,
granulocyte progenitor cells by colony stimulating factor, promyelocytes
by colony stimulating factor, and Jor 3’ 5’ cyclic AMP, embryonic cells
during natural progression, CML myecloblasts by colony stimulating
factor, breast cancer cells by estradiol, and melanoma cells by melanocyte
stimulating hormone (Table II). Therefore, it is probable that polyamines
are essential for cellular proliferation, and for the differentiation of these cells that
require proliferation during one or more of their stages of differentiation.

A variety of cell types are also stimulated to differentiate by tumor
promoting agents such as the phorbol esters (Table I1I). Cells which have
been reported to be directly effected by phorbol esters include CML
myeloblasts — macrophage like cells, AML myecloblasts - macrophage
like cells, CLL leukemia cells - mature plasma cells, promyelocytes —
macrophage like cells, ncuroblastoma cells — nerve like cells, and mela-
noma cells — melanocytes. In those cell systems which were tested with
inhibitors of polyamine synthesis, no cffect of the inhibitors was noted.
Therefore, in comparing the phorbol ester stimulated differentiation of
promyclocytes to macrophage like cells which is not effected by polya-
mine synthesis inhibitors!®® and the colony stimulating factor stimulated
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differentiation of promyeclocytes to granulated lymphocytes which is
prevented by polyamine synthesis inhibitors,'® one can say that it is
probable that multiple routes of differentiation are available to a “precursor or
mast type of undifferentiated cell. Some of these “differcntiation pathways”
may rcquire polyamines, some of them may not.

Polyamines in Cancer Therapy

A variety of antipolyamine approaches are currently being used in
sancer therapy. These approaches include using combination chem-
otherapy: standard cancer drugs plus either an inhibitor of polyamine
synthesis, an inhibitor of polyamine membranc transport, andjor a
polyamine antimetabolite (Table IV).

TABLE IV
POLYAMINES IN COMBINATION CHEMOTHERAPY FOR CANCER

Cancer Type Drug Combinations Reference
L1210 leukemia Arabinofuranosylcytosine (ara C) and I

DIFMO 122
Gastrointestinal cancers Mitomycin C, DFMO, MGBG 128
L1210 leukemia Adriamycin, Vindesine, DFMQO 124
Solid tumors Adriamycin, Vindesine, DFMO 124
Renal adenocarcinoma Interferon, DFMO 125
Colon adenocarcinoma 5-fluorouracil, DFMO 126
L1210 lecukemia Glyoxal bis (guanylhydrazone), DFMO 127,128,129
Brain tumors Aziridinylbenzoquinone, DFMQ 130
Prostate cancer Glyoxal bis (guanylhydrazone), DFMQ 129,131,132
L1210 leukemia 1,3 bis {2 chloroethyl)-I-nitrosourea

(BCNU)}, DFMO 133
Renal adenocarcinoma MGBG, DFMO 134
Brain glioma and 1,3 bis (2 chloroethyl}-1-nitrosourea,
gliosarcoma DFMO 135,136
Brain tumor spheroids 1,3 bis (2 chloroethyl)-1-nitrosourea,

DIMO 137
Renal adenocarcinoma MGAG, MGBG 138
Mammary tumors Antiestrogens, DFMO 139
Human adenocarcinomas* 1,3 bis(2 chloroethyl)-1-nitrosourea,

DIMO 140
Brain tumor cells cis-diamminedichloroplatinum II, DFMO 141
L1210 leukemia 4' (9-acridimylamins}

methanesulfon-m-anisidide, DFMO 142
HelLa cells Arabinosyl cytosine, DFMO 143
Brain tumor cells 1,3 bis {2 chlorocthyl}-1-nitrosourca

dicyclohexylamine sulfate 144
Several human cancer
cell lines (5) Interferon, DFMO 145
Chinese hamster V79 cells  (hyperthermia) 146

* Origin was stomach, colon, cervix, breast and lung
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Initial approaches in cancer therapy, which utilized knowledge of
polyamine action, focused on cell cycle specific cancer chemotherapeutic
drugs and combinations of inhibitors of polyamine synthesis. Table v
documents enhanced therapeutic benefits obtained from this approach.
The following cancers were most successfully treated: adenocarcinomas
of the kidney, colon and prostate, breast carcinomas, and a variety of
brain tumors. Phase I and II clinical trials using DFMO and either
interferon or, 1, 3 bis (2 choleroethyl)-1-nitrosourca have been the most
successful. :

Additional polyamine antimetabolites are being tested in a varicty
of cancer patients (Table V). Both solid and blood cancers arc currently
being challenged with 14-16 different derivatives of spermidine [spermine.
Some success is now being realized with certain of these antimetabolite
derivations in child leukemias.

TABLE V
POLYAMINE ANTIMETABOLITES IN CANCER CHEMOTHERAPY
Cancer Type Animetabolite Reference
L1210 leukemia N4.8PD, N!-N2SPD (11 derivatives) 147,148
Brain tumor cells Dicyclohexylamine sulfate 144
Leukemia cells Dicyclohexylammonium sulfate 149
Several human cancers 4-{9-acridinylamino)
methanesulfon-m-anisidide [DFMO 150,151
Human brain tumors 1-(2-chlorocthyl}-3-tra.m-4—mcthyl
cyclohexyl-1-nitrosourea, DFMO 152
Child leukemias DFMO, MGEBG 153
Lung carcinoma DL-DFMO 154
Colon and lung carcinoma MGBG 155
Several human cancers DFMO, MGBG 156

During the treatment of cancers with DFMO, depletion of intracel-
lular polyamines initiates 2 membrane bound polyamine transporter /im-
porter system. This system transports plasma polyamines into the cancer
cells to help maintain adequate polyamine levels for cancer cell growth.
Therefore, during the past 5-6 years several studies have focused on the
polyamine transporter system in cancer cells. Excellent therapeutic
results can now be obtained by initial treatment with DFMQ, to turn
on the transportcr system, followed up with a polyamine antimetabolite
which is also readily taken up by this transporter system (Table VI}. In
this way, high concentrations of two antipolyamines can be sclectively
incorporated into cancer cells. Such approaches have been reasonably
cffective with prostate cancer and childhood leukemias.
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TABLE VI
STUDIES ON CELLULAR UPTAKE OF POLYAMINES

Cancer Type Metabolites : " Reference o
Prostate cancer DFM_OmGBG . 131
Prostate cancer DIFMO, putrescine, spermidine,

diamines 157,158
Prostate cancer DFMO, MGBG, 9-arabino-

furanosyladenine 159
Child leukemias DFMO, MGBG 153

L1210 leukemia cells  Ni-SPD, N!-N*SPD {11 derivatives)
methylglyoxaibis (guanylhydrazone) 129,147,148,160,161

L1210 leukemia cells  Triamine homologues 162
Several human tumors DFMO, MGBG 156
Tumor cells MGEBG, DFMO ' 163
Ehrlich ascites cells DIFMO, MGBG 161

Antipolyamine cancer therapy is accomplished with only minimal
side cffects. Short term use of DFMO is essentially free of all side effects.
Utilization of DFMO with combinations of non-polyamine antimetabolite
drugs causes very minor side effects. Continued use of DFMOQO for
long periods causes hearing loss, reduced blood cells and platelets.
However, these effects can be readily reversed by treatment of the patient
with putrescine (Table VII). MGBG, however, is very toxic and causes
numerous problems including: thrombocytopenia, leucopenia, dyspnea,
hemolysis, jaundice, fever, nausea, diarrhea, and fatigue.

TABLE VII
TOXIC SIDE EFFECTS IN ANTIPOLYAMINE THERAPIES

Tumors Drugs Side Effects Reference
Lymphoma, head-neck
cancers MGBG Fatigue, vomiting, diarrhea 164
Several human cancers DFMO Hearing loss 156
Several human cancers MGBG Thrombocytopenia, leucapenia,

dyspnea, hemolysis, Jjaundice,

fever, nausea, diarrhea 156
Normal tissues Prolonged  Reduced leukoeytes, rhe’s and

DFMO platelletes 165

Vitamin 4 in Cell Proliferation and Differentiation

Vitamin A (Figure 3) is a fat soluble vitamin which is found in the
form of B-carotene or retinol in green, red and orange vegetables and
as retinol palmitate in meats, cggs and cheeses. It is readily digested with
other fats and it is stored in the liver as retinol-palmitate. Itis then trans-
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Figure 3
Structures of Vitamin A and Retinoids.

mitted from the liver to all cells ftissues of the body by a special blood
carrier mechanism. This carrier is composed of retinol, retinol binding
protein, transthyretin, and thyroxine. At the level of the tissue cell mem-
branc the carrier complex associates with the membrane, retinol and
thyroxine enter the body cell, while retinol binding protein and trans-
thyretin remain outside. Retinol may then bind directly to anintracellular
cytoplasmic receptor retinol binding protein. Apparently, the retinol-reti-
nol binding protein then associate with various other intracellular pro-
teins (including nuclear proteins) and initiates or maintains cellular events
associated with processes of differentiation.'® The molecular mechanism
of action of retinol (Vitamin A) is simply not understood.

Administration of vitamin A to cells in culture stimulates cellular
differentiation and inhibits cellular proliferation (Table VIII). Among
the cells stimulated to differentiate by Vitamin A are promyelocytes and
myeloblasts from patients with acute mylelocytic leukemia, chronic
myelocytic leukemia, and acute promyleocytic leukemia, in addition,
neuroblastoma and melanoma cells. In cach of these above cell systems,
the vitamin A stimulated differentiation of these “cancer” cells is inkibited or
blocked by polyamine antimetabolites. Thus there is a linkage between vitamin A
and polyamine actions in cancer cells.
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TABLE VIII

CELLS STIMULATED TO DIFFERENTIATE BY RETINOIC ACID*
Beginning Cell Type Loding Cell Type Reference
Promyelocytes (APL) Granulated neutrophils 166,167
Embryonic carcinoma cells Germinal cells 111,112
Neuroblastoma cells Nerve like cells 168
Melanoma cells Melanocytes 169
Myeloblasts (CML) Granulocytes 166,167
Myecloblasts (AML) Granulocytes 166,167

* Blocked by inhibitors of polyamine synthesis

Vitamin A and Retinoids

Because of the ability of vitamin A to stimulate differentiation and for
inhibit proliferation of cells and tissues, a variety of vitamin A deriva-
tives have recently been synthesized and tested for their potential to pre-
vent cancer cell formation and jor cancer cell growth,9. 170173 The major
biologically active derivatives of vitamin A are called retinoids. Two
retinoids which have been found to be effective drugs are 13-cis retinoic
acid (isotretinoin)and etretinate (Figure 3). Both of these are effective
drugs in a variety of premalignant or carly neoplastic cell states, in skin
acne, and psoriasis.Both drugs arc rapidly absorbed from the gut and
ar¢ metabolized by the liver in about 24 hours. They are relatively
non-toxic. Major side effects in patients are dryness of skin and mouth
(mucous membranes), some changes in hair texture and skin fragility,
and occasionally nasal cheilitis and blepharoconjunctivitis. In addition
however, very negative teratogenic effects are observed in pregnant
animals.

Molecular Mechanisms of Vitamin A

Intracellular actions of vitamin A are not understood. Recent
scientific data shows a direct link of vitamin A function to polyamine
synthesis.'*"7? Vitamin A as retinol, retinoic acid, or the retinoids
cause a decrease in the activity of ornithine decarboxylase, the rate limi-
ting enzyme in polyamine synthesis. Decrease in the activity of ornithine
decarboxylase, may be due to a decreasc in the production or translation
of the messenger RNA for the enzyme, or direct modification of the en-
zyme via phosphorylation, or antienzyme action. In addition vitamin A
may also function similar to the steroid hormones by controlling specific
genomic functions (selected genes). These genomes, in turn, control the
production of substances involved in cell differentiation such as ornithine L‘
decarboxylase. Hence, synthesis of pelyamines which are involved with
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cell proliferation fgrowth mechanisms may be inhibited by vitamin A.
Therefore, apparently vitamin A simultaneously turns off mechanisms whick sti-
mulate cell growth and turns on mechanisms which stimulate cell differentiation.

Therapeutic Uses of Vitamin A[Retinotds

Vitamin A, in general, or specifically the derivatives of vitamin A
called retinoids, are currently used in several clinical settings involving
psoriasis, acne, and cancer." Retinoids have been successfully used to
prevent and treat a variety of premalignant and malignant skin lesions,
and to treat several types of leukemias and lymphomas.® 69 167, 180-184
In most cases, an increased differentiation of the lesion was observed.
Clinical trials with several retinoids, cspecially isotretinoin and ctreti-
nate, arc currently being carricd out witha wide variety of cancer patients.

Combined Use of Biological Modifiers in Cancer Therapy

Polyamines and vitamin A derivatives (retinoids) are natural modi-
fiers of cellular proliferation /differentiation. Polyamines are essential
for proliferation of cancer cells. Retinoids stimulate cancer cell differen-
tiation. The two systems have the enzyme, ornithine decarboxylase, in
common. Therefore, any attempts to simultancously inhibit synthesis
or function of polyamines (e.g. ornithine decarboxylase) and enhance
retinoid function should simultaneously slow cell proliferation and increase
cell differentiation. Because several of the drugs which effect these two
systems arc available in relatively non-toxic forms, such treatment
offorts would be much less debilitating to cancer patients than current
treatment with available toxie drugs. Therefore, cancer physicians should
consider using biological response modifier system mechanisms, such as
polyamines and retinoids, in cancer therapy. They could be uscd separat-
ely, or in combination with currently established “killer” system mech-
anisms. Combinations of cytostatic drugs and cytotoxic drugs allow a
new approach for cancer therapy.
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Plasma Substance P Levels
in Diabetic Neuropathy

N. Sema Akalin, M.D.* | F. E. Buchanon** |
G. Northrop, M.D.** [ R. H., Glantz, M.D.** { W.G. Ryan, M.D.**

Summary

lasma substancc P (SP) levels and total glycosylated hemoglobin

values were assessed in 20 insulin-dependent diabetic patients in con-
unction with cvaluation of their peripheral, somatic and autonomic
nerve function. Ten healthy volunteers acted as controls. Alhough there
was no significant difference between the SP levels of diabetic patients
(37.3 4+ 14.1 pg/ml) and controls (38.8 4+ 23.5 pg/ml), in the diabetic
group, some of the somatic nerve tests correlated positively with SP
(posterior tibial nerve conduction velocity, p < 0.05; peroneal nerve
conduction velocity, p < 0.05; and median sensory potential amplitude,
p < 0.05), whereas total glycosylated hemoglobin showed a significant
correlation only with median motor nerve conduction velocity (p< 0.05).
SP levels of patients with orthostatic hypotension were not different
from those of the patients with normal blood pressure responses. Three
patients with diabetic diarrhea had SP levels (47.7 4 2.5 pg/ml) that
were significantly higher than those of diabetics with normal bowel
movements (35.5 4 14.6 pg/ml). Thesc findings suggest that SP may
have a role in some of the manifestations of diabetic neuropathy.

Key Words: Substance P, diabetes, peripheral neuropathy, auto-
nomic neurcpathy.

Introduction

Diabetic ncuropathy is a scrious complication of diabetes mellitus.
Autonomic neuropathy often accompanics peripheral neuropathy, but
the two may occur independently.! Autonomic neuropathy poses scve-

* Scction of Endocrinology, Department of Medicine Hacettepe University Ankara-
Turkey.
*¥ Scction of Endocrinology, Department of Medicine and Department of Neurology,
Rush-Presbyterian-St. Luke’s Medical Center, Chicago, IL.. U.S.A.
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ral health hazards such as unawareness of hypoglycemia, postural hypo-
tension, spontancous cardiac arrest, painless myocardial infarction
from cardiac neuropathy,? and together with peripheral neuropathy, is
an important cause of morbidity and mortality in diabetic patients.

Substance P (SP) is an undecapeptide discovered in 1931 by von
Euler and Gaddum.? It is found in endocrine cells of the gut mucosa,?
and is distributed throughout the central and peripheral nervous sys-
tem.’ Elevated plasma levels of SP have been reported in patients with
the carcinoid syndrome® and in a hereditary sensory ncuropathy of the
rat, ncural tissuc SP was found to be reduced.? Although patients with
peripheral ncuropathy of various ctiologies and autonomic dysfunction
have been reported to have significantly reduced cerebrospinal fluid
SP concentrations®, plasma levels of this peptide in neuropathies have
not been determined.

The purpose of this study was to define the relationship between
plasma levels of SP and diabetic neuropathy, and to determine whether
altered concentrations of this peptide can be linked to the degrec or kind
of neuropathy.

Subjects and Methods

Subjects : Twenty stable insulin dependent diabetics were recruited,
The mean age of the group was 34.1 years (range, 23 to 63). Of the 20
studied, 13 were female (65 ©,) and 7 were male (35 %). The mean
period after the initial diagnosis of diabetes mellitus was 19 years (ran-
ge, 6 to 32).

Ten healthy normal volunteers acted as control subjects.
Methods :

Clinical Evaluation: Informed consent was obtained and all subjects
answered a standard questionnaire regarding neuropathy and were
gpecifically asked about diabetic diarrhea, hypoglycemic unawarcness,
impotence, failure of ¢jaculation, postural hypotension, and numbness
or tingling in limbs. They had detailed physical examinations, including
a ncurologic examination which recorded muscle weakness or wasting,
signs of sensory loss, i.c. hypoacsthesia or anesthesia, loss of vibration
and proprioception, and diminished or absent deep tendon reflexes.

Analytic Methods: After an overnignt fast with the subject supine for
15 minutes, blood was drawn at 8:00 AM for glycosylated hemoglobin
and substance P determinations. Total glycosylated hemoglobin was
measured by an clectrophoretic method:? the range for normal subjects
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in this laboratory was 5.5 — 8.5 %. Substance P was measured by radio-
immunoassay (Substance P RIA kit, Immuno Nuclear Corporation,
Stillwater, Minnesota).

Autonomic Nerve Tests: Four simple cardiovascular autonomic reflex
tests were performed on cach subject. The heart rate changes during the
Valsalva mancuver (Valsalva ratio), deep breathing (max-min heart
ratc), and on standing from the supine position (30:15 ratio) reflect para-
sympathetic damage, while the blood pressurc responsc to standing de-
tects sympathetic damage. These tests have been described in detail
previously,1-?

Peripheral Somatic Nerve Tests: All diabetic subjects had nerve con-
duction studies performed by the same observer with a TECA-TE 4
electromyograph. Motor nerve conduction velocity (MNCV) was meca-
sured in the median nerve (elbow-wrist), posterior tibial nerve (poplitcal
fossa-medial malleous), and peroneal nerve (knce-ankle). Sensory nerve
conduction velocity (SNCV) and sensory potential amplitude (SPA)
were recorded orthodromically in the terminal segment of the median
nerve and antidromically in the proximal scgment of the sural nerve.

Statistical Analysis: Comparisons of the mcans between two groups
were based on Student’s t test. Pearson’s correlation cocfficient was used
to evaluate the association between pairs of variabies. Multiple regression
analysis was used to relate levels of substance P to the other independent
variables.!?

Resulls

Substance P Plasma Levels: Mean - SD of substance P levels were
38.8 + 23.5 pg/ml for controls and 37.3 & 14.1 pg/ml for diabetic
patients. The difference between the two groups was not statistically
significant. According to the results of clectrophysiologic studics, 7 pa-
tients did not have ncuropathy, 6 had borderline ncuropathy, and 7
had significant neuropathy, with mecan 2 SD substance P levels of
38 4+ 15.6, 37.8 -+ 6.5, and 36.1 4= 18.8 pg/ml, respectively. The dif-
ferences between the three groups were not significant.

Clinical Features: Symptoms of somatic and autonomic ncuropathy
are summarized in Table I. Three patients (15 9%, described diarrhea
that could not be attributed to any cause other than diabetes. These
patients with diabetic diarrhca had SP levels that were significantly
higher than those of diabetics with normal bowel movements (Table I).
Of the 20 diabetic paticnts questioned, 45 9% could not recognize Ssymp-
toms of hypoglycemia, and 45 % had numbness in their feet or hands.
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Patients with these symptoms did not have SP levels that were statis-
tically different from those without symptoms. Of the seven male diabe-
tics, only one described impotence and postural hypotension and his
SP level was undetectable.

Glycemic Control: Mean 4 SD total glycosylated hemoglobin was
11.4 4 2.8 9. The correlation between SP and total glycosylated he-
moglobin was not significant.

Aulonomic Nerve Function Tests: According to previously presented
criteria, 12 35 9/ of the diabetics had normal cardiovascular reflex
tests. The means of the Valsalva ratio and 30:15 ratio were significantly
higher in controls than in diabetics, but controls and diabetic patients
did not show significant differences in max-min heart rates and blood
pressure responses to standing. In order to determine if any relationships
existed between each of the 4 cardiovascular reflex tests and the remaining
three, their cross relationships were evaluated. Significant correlations
were found for blood pressure response to standing with max-min heart
rate (p < 0.001) and Valsalva ratio (p < 0.05); max-min heart rate
with 30:15 (p < 0.01), and Valsalva ratio (p < 0.005); and 30:15 ra-
1io with Valsalva ratio (p < 0.01). This demonstrates a clear relation-
ship among the various cardiovascular reflex tests.

There was a significant negative correlation between SP and the
30:15 ratio (r =-0.31, p < 0.05}. No correlations were found bet-
ween the other cardiovascular reflex tests and SP. It is of interest to note
that all four cardiovascular reflex tests were abnormal in only one dia-
betic patient, and this patient had an undetectable substance P level.

Peripheral Somatic Nerve Tests: There was a clear interrelationship
between the various tests of peripheral somatic nerve function, in keep-
ing with the known uniform involvement of the peripheral nerves in
diabetic polyneuropathy (data not shown). There was a significant
positive correlation between SP levels and posterior tibial MNCV
(p < 0.05), peroncal MNCV (p < 0.05), and median SPA (p < 0.05).
The other peripheral somatic nerve tests did not correlate with SP levels
(Table II). It is again important to note that the patient who had a
very severe neuropathy according to nerve conduction studies had an
undetectable SP level.

Maultiple regression analysis revealed that the variables of insulin
dose, abnormal sural SNCV, median SPA, vibration sense and abnor-
mal bowel movements can be used to explain 87 % of the variability
in substance P.
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TABLO II
CORRELATION OF INDIVIDUAL PERIPHERAL SOMATIC NERVE TESTS
WITH SP AND TOTAL GLYCOSYLATED HEMOGLOBIN

sp Total Glycosylated Hemeglobin
Correlation Correlation
Peripheral Nerve Test  CoclTicient Signilicance CaclTicient Signiflicance
Median MNCV 0.0! NS - 0.4 p= 0.05
Posterior Tibial MNCV 0.42 p <0.05 - 0.3 NS
Peroneal MNCV 0.47 p < 0.05 - 0.22 NS
Median SNCV - 0.24 NS -~ 0.23 NS
Sural SNCV 0.20 NS -0.17 NS
Median SPA 0.38 p<0.05 - 0.13 NS
Sural SPA 0.09 NS -0 NS
NS 13 not significant
Discussion

Substance P has been observed in the brain, spinal cord, spinal and
trigeminal ganglia, nerve fibers surrounding sweat glands, and unmye-
linated fibers that constitute free nerve endings in the skin. It is preferen-
tially present in primary sensory neurons.’ Recently, SP was found to be
reduced in the spinal cord of the mf rat that has a hereditary sensory
ncuropathy.” It was also reported to be significantly reduced in the ce-
rebrospinal fluid of 9 patients with both demyeclinating and axonal types
of peripheral neuropathy, but there was an overlap of SP levels between
controls and patients with neuropathy.® In our study, although there
is no significant difference between plasma SP levels of controls and dia-
betic patients or between SP levels of patients with various degrees of
diabetic neuropathy, we have shown that there is a significant positive
correlation between plasma SP levels and three of the six peripheral
somatic nerve tests. Since MNCV measurements refiect predominantly
Schwann cell damage,™ and can also be related to axonal dysfunction'
and sensory potential amplitude is proportional to the number of intact
large myelinated conducting fibers,' our findings indicate that plasma
SP levels change in demyelinating and axonal neuropathy of diabetes
mellitus. It is important to notc that several studics have reported a cor-
relation between increasing glycosylated hemoglobin concentrations and
slowing in nerve conduction velocitics.!” ' In this study, the number
of peripheral somatic nerve tests thatsignificantly corrclated with plasma
SP levels was more than those that correlated with total glycosylated
hemoglobin levels. This finding may suggest that plasma SP is a better
predictor of diabetic neuropathy than blood glucose control.
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Some SP-positive nerve fibers traverse autonomic ganglia,'” and
by virtue of this localization, may have a role in autonomic reflexes.
Indced, cercbrospinal fluid SP-like immunoreactivity is found to be
reduced in patients with orthostatic hypotension due to Shy-Drager
syndrome.® In our study we were not able to show a significant corre-
Jation between plasma SP levels and orthostatic blood pressure changes.
This may be due to the small number of diabetic patients in our group
with orthostatic hypotension or to the different nature of the two discases.

There was a significant negative corrclation between plasma SP
levels and the immediate heart ratc response to standing (30:15 ratio).
Since this test reflects vagal damage when the value is less than 1.03,
our findings imply that plasma SP levels tend to increasc when the 30:15
ratio indicates vagal ncuropathy. It is very difficult to speculate on the
cause of this SP increase in relation to the decrease in the 30:15 ratio.

Substance P is widely distributed in the intestine in large quanti-
ties. It stimulates the tonc and rhythm of the isolated intestine.® Holzer
found additional evidence that SP enhances the phasic longitudinal
contractions of the isolated rabbit ileum by a dircct action on the smooth
muscle cclls.?? Plasma SP levels arc clevated in patients with the car-
cinoid syndrome. On the other hand, SP levels are extremely low in the
aganglionic segments of Hirschprung’s discase. To our knowledge, ours
is the first study that documents clevated levels of plasma SP in paticnts
with diabetic diarrhea. Although the sample size was small, this signi-
ficant clevation may point to the role that SP plays as a mediator of
increased intestinal motility in diabetic diarrhea.

In summary, we have studied plasma SP levels in diabetic neuro-
pathy, and found that although there was no significant difference bet-
ween diabetics and healthy controls, decreases in plasma SP levels sig-
nificantly correlated with the slowing of nerve conduction in some ner-
ves. There was no relationship between orthostatic hypotension and
plasma SP levels, contrary to what has been reported for substance P
cerebrospinal fluid levels. Yet one of the patients with severe orthostatic
hypotension had an undetectable plasma SP level. On the other hand,
plasma SP was significantly increased in a small group of patients with
diabetic diarrhea.
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Summary

f the 11 patients who were treated for primary malignant tumor of

the vagina, five had undergone total hysterectomy for benign disease
(3 cases) and for CIN III (2 cases). Vaginal blceding was the most
common presenting symptom although there was one patient who was
entirely asymptomatic. Of these patients, one had stage 0 (ValN III),
three had stage I discasc and one had stage II discase. Pap smears were
positive in 4 of the 5 patients tested, with a sensitivity rate of 80 %.- The
findings of this study indicate that patients who have a hysterectomy
for benign discase and for CIN IIIshould continue to have Pap smears
taken from the vaginal apex and walls with regular intervals.

Key Words: Vaginal cancer, Vaginal in situ carcinoma, Cervical in
situ carcinoma, Vaginal intraepithelial ncoplasia (VaIN I, II and I1I).

Introduction

Primary carcinoma of the vagina is rarc and constitutes only 1-2
o/, of all gynecological malignancics.! Vaginal intraepithelial neoplasia
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(VaIN I, I1, III) have been reported more frequently in recent studies.?
It is demonstrated that vaginal cancer can occur after hysterectomy for
benign discasc and cervical intracpithelial neoplasia (CIN I, I1, III),
including in situ carcinoma.®45 It js thought that biological behavior
of vaginal carcinoma is similar to that of cervical carcinoma. Rutledge,®
using serial hiopsics of vagina noted that in several patients with lesser
degrees of cellular atypia the condition progressed to carcinoma in situ
and then to invasive carcinoma. Once carcinoma of the vagina becomes
invasive, the 5-year survival rate is generally poor.

Cytologic smears (asa screening test), fodine staining of the vagina,
and colposcopic examination are important diagnostic tools for the detec-
tion and localization of vaginal neoplasms after hysterectomy for benign
disease and CIN III.2%57

One aim of this study was to evaluate the patients with primary vagi-
nal malignancics which developed after hysterectomy for benign disease
and CINIII. The other aim of this study was to stress the importance of
vaginal cytology, iodinc staining and colposcopic examination in hys-
terectomised patients.

Malerial and Methed

During January 1964-January 1968 eleven paticnts with primary
malignant vaginal tumor were secn and treated at the Division of Gyne-
cologic Oncology. The clinical records, follow-up sheets and pathology
slides on all patients were reviewed. This study includcs only five patients
with primary vaginal cancer that developed after hystercctomy for
benign discase (3 cases) and for cervical carcinoma in sity (2 cases). Prior
to 1981, the diagnosis of vaginal carcinoma was made by punch biopsy or
surgical excision of Schiller positive vaginral mucosa in patients with
abnormal Pap smear or a clinically suspicious lesion. Since 1982,
cascs have ben diagnosed with colposcopically dirccted biopsy in our
institution. The diagnosis in onc patient was established by colpos-
copically directed biopsy, and by punch-excisional biopsy in four paticnts.
After tissue diagnosis, one patient with VaIN IIT was subjccted to the
total vaginectomy and vaginoplasty. Three patients with stage I discase
had undergone pelvic-paraaortic lymph node dissection plus total vagi-
nectomy and vaginoplasty. One of these three patients had rcecived
additional external radiation for pelvic lymphatic metastasis. The
remaining onc patient who had stage IT discase was subjected to internal
and cxternal radiation. The follow-up duration varied from six months to
12 years, the median being 8 years.
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Results

The median age at the time of diagnosis of vaginal carcinoma was 43
years, paticnt age ranged from 34 to 52 years. Vaginal blceding was the
most common symptom. Of the five patients, 3 had vaginal bleeding, one
had vaginal bleeding and mass, and onc did not have any symptoms.
Eighty percent (4 cases) of our patients had an abnormal Pap smcar. Of
these patients, 4 had invasive squamous cell carcinoma and onc had
VaIN IIL Correlation between initial lesion and vaginal cancer which
developed after hysterectomy is given in Table 1.

TABLE I
CORRELATION BETWEEN INITIAL LISION AND VAGINAL CANCER

Initial genital

Present vaginal tract lesions Interval between initial
neoplasia CIN IIT  Myoma procedure and present lesion Total
VaIN III - 1 10 year later 1
Invasive vag. carc. 2 2 5 and 7 years (CIN 1II}
10 and 12 years (myoma) 4
Total 2 3 5

Of these 5 patients, 3 had stage I discase, onc had stage II discase
and the remaining one had stage 0 (VaIN III) according to FIGO.

There was no recurrence and mortality during the follow-up. After
the surgical proccdure, vaginalobstruction inone paticnt with VaIN III
appeared and leg cdema in one patient, who had invasive vaginal cancer
and who received post-operative external radiation for pelvic lymph node
metastasis, occurred.

Discussion

Carcinoma of the vagina, especially in situ, has been reported more
frequently in the recent literaturc.! Studies have shown that paticnts
with both premalignant and malignant cervical diseasc have an increased
risk of devcloping vaginal neoplasia.* In this study two (40 95,) of the
patients with vaginal cancer had previously undergone hysterectomy
for CIN III. Recently, some other studies indicate that vaginal cancer can
also occur in patients who had previously undergone hysterectomy for
benign discase.® It has been reported that 29.8-48 % of all patients with
vaginal cancer had prior hysterectomy for benign  disease.3 %9 This
(igure, in this study, was 27.3 % of all patients with malignant vaginal
tumor and 42.8 %, of all paticnts with vaginal squamous cell carcinoma.
The present study and others in the literature demonstrate that vaginal
cancer can develop during a prolonged follow-up after hysterectomy
for benign utcrine discase and CIN IIL*%8°
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The Pap test is the best method to screen patients who previously
had hysterectomy for benign discase and CIN III. Some studies confirm
the sensitivity of the Pap test in vaginal carcinoma, giving sensitivity
rates of approximately 80 9,." 1! Abnormal Pap tests were found in
80 % of the patients in the present series. The major benefit of the Pap
tests is its ability to detect neoplasia in carly stages, which then, are more
successfully treated. In some recent studics, including this one, colposcopy
was found to be a valuable tool in identifying abnormal vaginal lesions
and the location as a repercsentative site for biopsy in patients with
abnormal Pap tests. Therefore, the role of colposcopy in the evaluation
of abnormal vaginal smear is very important.!? Colposcopically directed
biopsy must be donc on suspected arcas by using cither Kevorkian or
Ependerfer punch biopsy. Iodine staining of the vagina in patients with
abnormal vaginal smears is another diagnostic tool for identifying and
locating a representative point for biopsy.

It is gencrally recommended that patients have Pap test of the
vagina cvery three years, if they underwent hysterectomy for benign

discase, and annually if treated for cervical intracpithelial neoplasia
(CIN III).
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Summary

I n 34 subjects we analyzed non-invasively tricuspid regurgitation by

means of ultrasonic pulsed Doppler and two-dimensional and M-mode
cchocardiography. Group I consisted of 17 patients with clinical tricus-
pid regurgitation. Group 2 consisted of 7 patients without definitc clinical
signs of TR but with conditions known to be frequently associated
with TR (e.g. mitral valve disease, pulmonary hypertention), Group 3
consisted of 10 normal subjects. Our study covered 32 of the 34 patients.
Two cases were cxcluded in our study duc to poor ultrasound. 17 of
them underwent surgery. In 17 of the 22 patients which in the group
that were suffering from heart discascs, pansystolic abnormal Doppler
signals were detected in the right atrial cavity and were interpreted as
tricuspid insufficiency. Two-dimensional echocardiograms in parasternal
four-chamber view demonstrated that the region in which the abnormal
Doppler signals were detected was spindle-shaped and extended from
the tricuspid orifice towards the right atrial posterior wall parallcl to the
interatrial scptum.
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The severity of regurgitation was graded on a four-point scale,
based on the distance covered by the abnormal signals from the tricuspid
orifice towards the posterior wall of right atrium. Our results correlated
with surgical data. The results obtained by the two methods agreed
with cach other in 16 cases but differed in one case. We concluded that
noninvasive grading of TR by ultrasonic pulsed-Doppler and two-dimen-
sional and M-mode echocardiography was a safe and sensitive method.
We also measured inferior vena cava dimensions. Patients with TR had
larger IVC dimensions than those without TR.

Key Words : Tricuspid Regurgitation (TR), Pulsed-Doppler Echocar-
diography, Two-Dimensional Echocardiography, Inferior Vena Cava
(IVC).

Introduction

Although tricuspid valve regurgitation can sometimes be due to an
organic discase of the tricusipd valve, it is generally a functional disorder
and it is found in association with the rheumatic discase of other valves.'
or in association with congenital heart discases.’?

Although tricuspid regurgitation is functional, it can affcct the
hemodynamic state of the patient adversely.5 7 Thus methods for assess-
ing the severity of TR are needed. Angiocardiography has been usciul
in assessing insufficiency of other valves, but the procedurcitsclfhas been
reported to cause TR in dogs.® Also it is an invasive technique and
carrics some risks. Attempts have been made to assess the degree of
regurgitation by contrast echocardiography,®!! but this method necces-
sitates the injection of contrast material and does not give information
about the degree of regurgitation.

Pulsed-Doppler echocardiography is a new non-invasive technique
that allows qualitative assessment of blood flow patterns within intracar-
diac chambers and thus may be useful in detecting the presence of valve
insufficiency or stenosis as well as a varicty of congenital heart defects.!2-16

Materials and Aethods

Thirty-four patients underwent M-Mode, two-dimensional and
pulsed-Doppler echocardiography, Each paticnt was examined by a
cardiologist, with particular attention to the jugular venous pulse, the
presence or absence of @ murmur consistent with TR, hepatic pulsations
and peripheral edema. Paticnts were divided into three groups with
respect to the clinical assessment of the presence or likelihood of TR.

Group I included 17 patients with definite clineal diagnosis of TR,
based on a prominent jugular systolic pulsation, 2 murmur that increased

e B e —
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with inspiration {Carvalho’s sign) and pulsating liver on palpation. The
Doppler study was inadequate in two patients because the penetration
of the sound through the chest wall was poor. These two cascs were, the-
refore, excluded. The remaining 15 patients aged 22-52 (average 38.66-+
8.59), werc the subjects of the study. 14 patients were in atrial fibrillation
and onc paticnt was in sinus rhythm. Eleven of these 15 patients under-
went cardiac surgery. Tricuspid regurgitation was present in ail eleven.
Three of these 15 patients had right ventricular angiograms. Group 1I
included 7 patients who did not have clinical TR but had eardiac disor-
ders frequently associated with TR such as rheumatic mitral stenosis,
pulmonary hypertension and mitral valve replacement. Patients were
of 18-48 years of age (average 33.14 4 10.57) 4 patients were in sinus
rhythm and 3 patients were in atrial fibrillation. Five of these 7 patients
had right ventricular angiograms and 6 underwent cardiac surgery.
5 out of 6 had no TR but one had. Doppler cchocardiography was also
negative in the same cases which underwent surgery and one out of
6 was positive at 2 cm who had minimal TR in surgery. Group III.
included 10 patients who were normal by history, physical examination,
excrcise test and M-mode and Two-dimensional echocardiography. The
patients were of 24-47 years of age (average 32.5 4 5.5 years).

Operative  Diagnosis of Tricuspid Regurgitation: Intra operative
diagnosis of TR was confirmed if a trill was present upon right atrial
palpitation and right ventricular systolic Jet before cannulation for
cardiopulmonary bypass. Although, this is the most accurate method
of assessing of the tricuspid competence according to Breyer et al,® we
couldn’t find any detailed literature about the sensitivity and the speci-
ficity of this method.

Echocardiographic Methods: Patients were studied in the supine posi-
tion with slightly flexed knees and hips to allow better relaxation of the
abdominal musculature when the subcostal transducer position was used.
The inferior vena cava was visualized in the sagittal planc by Two-di-
mensional and M-mode echocardiography. Two-dimensional and M-
mode echocardiograms were recorded by means of an ultra Imager
Honeywell Ultra 80 and mechanical transducer with 3 MHz. The ECG
was displayed and recorded alongside the scctor arc.

Pulsed Doppler echocardiograms were performed utilizing a com-
mercially available Echo Doppler Unit (Ultra Imager Honcywell Ultra
80 with a 90°-angle mechanical sector scanner). This equipment
provides Doppler analysis of the Ultrasound frequencics reflected at a
variable distancc from the transducer, which can be selected in any of
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the lines of the 90° sector in a sample volume of approximatcly 2x2x4
mm. The result of the Doppler analysis is expressed by means of a time
interval histogram analogic nct and signal intensity, all of which arc
recorded with the M-mode cchocardiogram obtained by the ultrasound
beam on hard-copy paper at a speed of 50 mm fscc and on a videotape
rccorder together with the sterco acoustical signal. The time-interval
histogram is displaycd as a serics of dots, the distance from each dot
to the zero line representsa Doppler frequency shift proportional to the
velocity of blood flow and to the cosine of the angle formed between the
direction of flow and the ultrasonic beam.?® Using the parasternal and
apical approaches wefirst located the image of the tricuspid valve. For this
aim the 3.0 megahertz transducer was placed along the left sternal bor-
der in a manner similar to that used for standard M-mode echocardio-
graphy and directed medially to record the tricuspid valve. The sample
volume was then placed in the right atrium slightly posterior to the systo-
lic motion of the tricuspid valve echo and anterior to the artial scptum.
After the instrument gain was set to an optimal signal to noise ratio,
systolic turbulence was sougnt by moving the sample volume within the
right atrium while carcfully listening to turbulent sounds from the spea-
kers. The diagnosis of TR repended on the objective interpretation of the
time interval histogram for the presence of systolic turbulence in the
right atrium.

Results

IVC Size: The inferior vena cava (IVC) was adequately visualized
by both M-mode and two-dimensional cchocardiography in 2ll patients.
The patients with TR had larger IVC dimensions than those without TR
(Table I). This was statistically significant for mcasurements made at
the maximal dimension during the “V* wave (Figure 1), The average
dimension of IVC in patients with TR was 25.75 4 5.39 mm but 16.93 +
5.26 in patients who did not have clinical TR but had cardiac disorders
frequently associated with TR such as pulmoenary hypertension and
mitral valve stenosis, and 17.73 4= 1.85 mm in normal subjects. There
were statistically significant differences in IVC dimensions between
group I and group II. There were no differences between groups 11
and III. Thus IVC dimensions can be used as a predictive test for TR
in indiviudual patients.

Pulsed Doppler Velocity Studies :

Normal subjects: This group consisted of 10 normal subjects and
abnormal pansystolic Doppler signs within the right atrium were re-
corded in none of them.
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TABLE I
INFERIOR VENA CAVA DIMENSIONS
X {mm) sD n P
Group 1 (TR) 25.75 5.39 15
< 0 05
Group II 16.93 526 7
Group [ 25.75 5.39 15
< 003
Group IIT (Normal) 17.38 1.85 10
Group 11 16.93 5,26 7
= 0.05
Group 1II 17.38 1.85 10

¥ : Mecan inferior vena cava dimension at maximal “V"" wave
SD : Standard deviation
. Number of subjects with of sufficient quality to perform measurement
TR : Tricuspid regurgitation
P : P value of Mann-Whitney U test between the groups listed

Figure 1

IVC dimensions were calculated the manimal diameter during the “V" wave.
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Paticnts suffering from heart discases.

In 22 of the 24 cases which were suffering from heart diseases, Dopp-
ler echocardiography was performed adequately. Two cases were exclud-
ed in our study due to poor ultrasound. In 17 of the 22 patients abnor-
mal pansystolic Doppler signs were recorded within the right atrium
adjacent to the tricuspid valve in the course of systole. The abnormal
Doppler signs continued until the reopening of the tricuspid valve and
mainly consisted of ultrasound waves waay from tricuspid valve. The
fact that these signs appeared in wide-band velocity spectrum indicated
turbulent blood flow. The signs were of spindle-shape and extended
from the tricuspid valve towards the right atrium and parallel to inter-
atrial septum (Figure 2). These signs were interpreted as tricuspid insuf-
ficiency due to the following conditions:

1- Tricuspid regurgitation was found in all cases with abnormal
pansystolic Doppler signs.

2- The time of appearence was pansystolic,

3- The blood flow was away from the tricuspid valve,

4- The region where the signs appeared extended from the right
atrium to the tricuspid valve. In cases with surgically proved minimal
TR abnormal Doppler signs lasted for a shorter period of time.

:
;
1
t

Figure 2
Pulsed-Doppler cchocardiographic recording of tricuspid regurgitation {TR}.
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The severity of TR was assessed according to the distance covered
by the regurgitation flow sign. The maximal distance covered by the
regurgitation flow from the tricuspid valve was measured in parasternal
4- Chamber and apical 4- Chamber positions. The severity of TR was
classified by means of a 4- point scale and on the basis of this distance
(Figure 3).

N,
it

TR = 1.5¢cm
2° TR = 1.5-30
3 TR = 3.0-45
“fle/ f 4 TRz 45+

Q- A, LA

-————

3
P

P
-
(s
-~———

Figure 3
Grading the scverity of tricuspid regurgitation on a four-point scale by the Doppler
technique. Grading based on the maximal distance from the tricuspid orifice reached
by the regurgitant flow.

1 4+ = less than 1.5 em, 2 + = 1.5-3 cm.
3 + = 3-4.5 em. 4 4 = morc than 4.5 cm.

According to this classification abnormal pansystolic Doppler signs
were positive in 4 cases of group I (with clinical definite TR) at 4 cm,
in 3 cases at 3 cm. in | casc at 2 cm and in 6 cases at over 4.5 cm. Eleven
cases in this group underwent surgery. One out of 11 paticnts had mini-
mal TR whereas in 10 of them severe TR was found. Tricuspid annulo-
plasty was performed in 6 cascs and tricuspid valve replacement in 4.

In 5 out 7 cascs of Group 1I (without clinical TR), pulsed-Doppler
cchocardiography was negative. In 2 out of 7, however it was positive at
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1 ¢cm and 2 cm respectively. 6 cases underwent surgery. In one of these
which Doppler echocardiography was positive at 2 cm, minimal TR was
surgically proved and in the rest (5 cases) on TR was observed. None of
the cases in Group IIT (normal subjects) had abnormal Doppler signs,

Discussion

When tricuspid regurgitation is definite, clinical diagnosis is casy
enough. The presence of obvious jugular venous wave, positive Carvalho’s
sign, and pulsatile liver makes further examination unnccessary. However
in adults TR frequently coexists with other valve lesions (mitral valve
diseases and pulmonary hypertension and most cases of TR have atrial
fibrillation. 7 In the presence of atrial fibrillation Jugular venous pulse
is less helpfull for diagnosis. Furthermore, in many paticnts with TR,
systolic murmur originating from the mitral or aortic valve can occur, It
is therefore uscful to have a definite method for the diagnosis of TR,
Right ventricular angiography is not an ideal test because it is an invasive
method and the catheter may itself produce TR by upsctting the mec-
hanical structure of the tricuspid valve. Thus although dye dilution,'s
intracardiac phonocardiography,” and angiography,® provide useful
information, they have not solved all of the problems of diagnosis.!®
Unfortunately, there is yet no gold-standart for the diagnosis of TR.M
Various attempts have been made with contrast cchocardiography!!
but these only provided nonspecific diagnostic information lacking in
sensitivity and have given no information relating to the severity of
TR.* ®Moreover, this method necessitates the use of contrast injections,

Much work has been devoted to the value of Doppler ultrasound in
the diagnosis of TR.%% Continue-wave Doppler was originally used
for the diagnosis of TR. However except in cases of severe TR this met-
hod has a low level of sensivity.?, 2

Itis possible to diagnose TR by means of pulsed Doppler ultrasound
at a certain sample volume and by studying the blood flow. Diagnosis is
ascertained by the measurement of systolic turbulance of the blood within
the right atrium.® The primary advantage of this method is that it
provides information dircctly from the lesioned arca cembined either by
one,”# or two-dimensional echacardiography.

In most of these studies the place of the Doppler sample volume has
been determined by means of M-mode or two-dimensional echocardio-
graphy. It is rather difficult to determine abnormal Doppler signs within
the right atrium by M-mode cchocardiography. Moreover, all informa-
tion obtained by means of pulsed-Doppler cchocardiography was com-
pared with right ventricular angiography. As is known, right ventricular
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angiography is not an ideal test, because the catheter itself may produce
tricuspid regurgitation.®#* Therefore, in our study we used both M-meo-
de and two-dimensional echocardiography to determine the place of
the sample volume. Tricuspid regurgitation was thus analyzed utilizing
pulsed-Doppler technique combined with M-mode and two-Dimensional
echocardiography. This method cnabled us to determine the place and
distribution of the Doppler sign within the right atrium with more
certainty and to confirm that thc abnormal Doppler sign was related to
the tricuspid orifice. We correlated our results with intraoperative find-
ings. Intraoperative right atrial palpation may sometimes be inadequate
and due to the disturbance caused by palpitation a trill may appear and
may give false positive results.'® However, despite its disadvantage this
is the most reliable method.*

Group I and II consisted of 22 cases, 15 of whom had clinical TR.
7 cases had no clinical TR but suffered from other cardiac lesions (mitral
valve diseases or pulmonary hypertension), We observed in our study
that this technique (pulsed Doppler cchocardiography) is specific,
because we found positive abnormal Doppler signs in all group I (cilinical
TR) cases but normal signs in all members of group I1I (normal sub-
jects). It is rather difficult to determine the sensitivity of this technique
but no standard exits for comparison. However the fact that abnormal
ponsystolic Doppler sings were found in two out of the 7 cases without
clinical TR and also that minimal TR was surgically diagnosed in one
of them (at the intraoperative stage) indicates that the technique is
quite sensitive. We also found that our results agreed with those of
other literature.? 3,3

The fact that TR was found in 11 patients in group I during their
surgical examination shows that our results, which were independently
obtained, arc supported by surgical findings.

Another important point in our study is the measurement of inferior
vena cava {IVC) dimensions (Table I). IVC dimensiens in cases with
clinical TR were larger than those without. This had statistical signifi-
cance. The measurement were taken at maximal IVC level synchronized
by ECG. No difference was found between cases without clinical TR
and normal subjects. Thus those measurements can be helpful as a pre-
dictive test of the diagnosis of TR. Meltzer’s findings in 1981 support
our views but in his studics there was some overlapping between the
groups.” We had instances of overlapping in 3 cases only.

Although pulsed-Doppler cchocardiography has a high level of
sensitivity it also suffers from some limitations. For instance Doppler
signs cannot be obtained in patients with wide-chest walls. Other factors
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that prevent definite quantification of TR are the sclection of the sample
volume in annulus, uncertainty of the angle between the ultrasound and
blood flow and change in tricuspid annulus size with the cardiac cycle.®
Despite its limitations, we observed in our study that it is a uscful non-
invasive method in the assessment of TR,

In conclusion, pulsed Doppler cchocardiography is a simple and
safe non-invasive method. It can be casily and efTiciently applicd on
both in-and out-paticnts.
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Summary

leven patients with primary malignant tumor of the vagina, treated at

the Division of Gynecologic Oncology were presented. OF thesc patients,
6 had squamous cell carcinoma, one had VaIN III, one had meclanoma
and three had sarcoma. Five patients with squamous cell carcinoma had
undergone hysterectomy for benign discase (3) and for CIN III (2) prior
to the diagnosis of vaginal cancer.

One patient with stage 1V squamous cell carcinoma, one patient
with melanoma and one patient with leiomyosarcoma expired during
the follow-up.

Postoperative complications such as vaginal obstruction and leg
edema developed in two patients. The prognosis, stages, trecatment of
choice and survival are discussed.

Key Words: Primary vaginal cancer, Vaginal in situ carcinoma,
Sarcoma botryoides, Leiomyosarcoma, Vaginal bleedings.

Introduction

Primary malignant tumors of the vagina are rare and vary from
0.5 %, to 2 % of all gynccological malignancies.! The majority of cases
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are squamous cell carcinoma, clear cell carcinoma, adenocarcinoma
sarcoma and mclanoma. Endodermal sinus tumors are rarely seen in
this region of the genital tract.? 3 Reported survivals vary widely with
treatment, consisting of combinations of internal and external radio-
therapy, surgery and chemotherapy.*.

The purpose of this study was to evaluate patients with primary
vaginal tumor treated in our institution and to review the current litera-
ture,

Materials and Methods

Eleven patients with primary masignant tumor of the vagina treated
at the Division of Gynecologic Oncology from January 1964 to January
1986 were reviewed. Data were obtained from patients’ charts, tumor
registery records and pathology reports. In this study, primary vaginal
malignant tumor was defined as a primary tumor arising in the vaginal
wall, without involvement of the cervix, vulva or urethra, and without
cvidence that the tumor was metastatic from another site.® The patients’
average age was 41.6 years (ranging from 6 to 68). Of these paticnts,
6 had vaginal bleeding, 3 had vaginal bleeding and mass, one had vaginal
discharge and urinary disturbance, and onc was symptom-frec. Threc of
thesc cleven patients had undergone hysterectomy for benign discase,
10,11 and 12 ycars respectively, (before the diagnosis of vaginal cancer)
and two for CIN IIL, 5 and 7 years respectively, before the diagnosis of
vaginal cancer. Pap smears were positive in 7 of the 9 patients tested,
and two patients did not have cytologic examination. The diagnosis of
primary vaginal malignancies was made by punch biopsy of Schiller-posi-
tive vaginal mucosa in 6 patients with abnormal Pap smears, by surgical
excision in 4 patients with clinically suspicious lesions, and by colposco-
pically-directed biopsy in one patient with abnormal smear. All patients’
specimens were studied and reviewed by one of the tcam’s pathologists,
After tissuc diagnosis was made, seven patients with squamous cell
carcinoma were subjected to clinical staging procedure described by
FIGO. Three of the remaining patients had sarcoma and onc had mecla-
noma. Of the 7 paticnts with squamous cell carcinoma, 4 had stage I
discase, onc had VaIN III, one had stage II, and onc had stage IV
disease (Table I).

Four patients in this group recieved only radiation therapy (two
paticnts with stage I, onc with stage II and onc stage V). The remaining
three patients who had had hysterectomy for benign discase (2} and CIN
IIT (1) were treated by surgical procedures such as pelvic-paraaortic
lymphadenectomy, total vaginectomy and vaginoplasty in two paticnts
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and total vaginectomy-vaginoplasty in one patient with VaIN 111 patho-
logy. Additional external radiation was given to one patient subjected
to lymphadencctomy for pelvic lymph node metastasis.

Bulky resection was performed in three patients with sarcoma and
inone patients with melanoma who had additional posterior exenteration.
Chemotherapeutic treatment was as follows: VAC (Vincristine, Actino-
mycin, Chlorambucil) in one patient with leiomyosarcoma and in one
patient with sarcoma botryoides, VAD (Vincristine, Adrioblastine,
DTIC) in one patient with rhabdomyosarcoma and external-internal
radiation in one patient with melanoma. Tollow-up was conducted on
9 of the 11 patients. One of the two patients without follow-up had stage
11 b squamous cell carcinoma and the other had rhabdomyosarcoma.

Results

Of the 11 patients, 6 had squamous cell carcinoma, one had VaIN
T1I the other had mclanoma and three sarcoma. The sarcomas were
rhabdomyosarcoma (1}, leiomyosarcoma (1) and sarcoma botryoides
(1). Incidence of tumors in the upper third, lower third and mid third
regions of the vagina were 56 9, (6), 36 % (4) and 8 % (1), respectively.

Onc patient with stage IV squamous cell carcinoma died on the
seventh day of radiation therapy, the remaining 5 cases of squamous
cell carcinoma had no problems during follow-up. Corrclations between
stages, therapy and prognosis in paticnts with squamous cell carcinoma
are given in Table L. Patients with other primary malignant tumors of
the vagina died during the follow-up. Relationships between histologic
types, therapy and prognosis in patients with other vaginal malignancies
are shown in Table II.

TABLE 1
STAGE, THERAPY AND PROGNOSIS
Patients  Stage  Therapy Prognosis
i I s Normal findings in the third year
2 I 5+ R Normal findings (except leg edema) in the
7th year
3 0 5 Normal findings (except vaginal obliteration}
in the fourth ycar
4 1 R {mnt 4 cx) Normal findings in the fifth year
5 I R (int 4 ex) Normal findings in the fifth year
6 II1b R No follow-up
7 v R Exitus on the seventh day of therapy

§: Surgery R: Radiation S+R: Surgery + radiation
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TABLE II
HISTOLOGIC TYPE, THERAPY AND PROGNOSIS
Patients Histologic type Therapy Prognosis
1 Rhabdomyosarcoma  VAD No follow-up
2 Leiomyosarcoma 5 4+ VAC  Exitus in the third year
3 Sarcoma botryoides 5 4+ VAC  Normal f indings in the third year
4 Melanoma S+ R Exitus in the first year

As shown in Table I, vaginal obstruction in one paticnt and bilateral
leg edema in another developed after therapy.

Discussion

Squamous cell carcinoma is the most frequent histologic type; the
incidence ranges from 93 to 97 % in some series.™ The incidence of
squamous cell carcinoma in our study is found to be 64 9/, (Table I-II).
Several authors have suggested that the upper vagina is the most common
site of vaginal cancer.!% "' The results of this study have demonstrated
that the tumors in five patients (56 %) was in the upper third of the
vagina,

TABLE III
MODALITIES OF TREATMENT OF THE MALIGNANT TUMOR OF THE
VAGINA AND THEIR APPLICATIONS

Modality Application
Radiotherapy Preferred for all stages {except for inac-
cessible secondary spread}
Surgery
Wertheim’s hysterectomy, lympha-
denectomy, vaginectomy Tumor at upper vagina
Radical vulvectomy, lymphadenec-
tomy, vaginectomy Tumor at lower vagina
Exenteration Tumor invading the bladder or rectum
{tumor has not reached the pelvic wall
or has not spread beyond the pelvis)
As indicated above For irradiation failures (local recurrence)
Combined radiotherapy and surgery In selected cases not suitable for other
treatment
Chemotherapy Minor role - mainly in advanced stage

Treatment was instituted in cach case according to the stage, his-
tologic type, size and location of the tumor, the patient’s age and overall
medical status and vaginal function.! Radiation therapy is a preferred
treatment in this type of cancer because of the excellent results obtained
by modern radiotherapy. 12 13 This therapy consists of either external
beam radiotherapy or interstitial-intracavitary treatments.'4
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Selected patients were treated by a variety of surgical procedures
including radical vulvectomy, vaginectomy, ingiunal lyphadencctomy
(tumor at the lower part of the vagina), radical hysterectomy and lymph
node dissection (pelvic and paraaortic) (tumor at the upper part of the
vagina) and pelvic exenteration (tumor invading the bladder or rec-
tum).b ¢ The types of therapy are listed in Table IIL

In this study, of the 7 paticnts with squamous cell carcinoma, 2 had
primary surgery, one had surgery and radiation, and 4 had primary
radiation. The paticnts with sarcoma were subjected to debulking pro-
cedure and chemotherapy.

It has been reported that the 5 year relapse-free survival for primary
carcinoma was 88 % for stage 1,44 % for stage II, 35 %, for stage III
and 0 % for stage IV.1®

In the treatment of patients with rhabdomyosarcoma, little emphasis
is currently being placed on radical pelvic surgery, i.c., pelvic exentera-
tion, as the basic trcatment for carly carcinoma'®. More cffective
results are obtained when complete surgical resection is performed and
radiation therapy is utilized first to control the discase insitu then che-
motherapy for distant metastases.’® ' ¥Varying patterns of treatment
were carricd out on patients with leiomyosarcoma of the vagina. In the
past, wide local excision provided a few cures, but radical pelvic surgery
gave the greatest number of cures. Radiation therapy was notoriously
poor for leiomyosarcoma of the vagina. Chemotherapy, including vin-
cristine-dactinomycin-cyclophosphamide, doxorubicin and imidazole
carboxamide have shown promising results in patients at advanced
stage of the discase.!

Improvement in the survival of patients with primary malignant
tumors of the vagina is dependent on early diagnosis, histologic type,
stage, size, the types of therapy and close follow-up.
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Summary

A rare variant of cor triatriatum dexter, diagnosed precoperatively as
“the abnormal drainage of the inferior vena cava into the leftatrium”,
is presented. The right atrium was completely divided into two
chambers by an intact aberrant fibromuscular septum. The anterior
compartement contained the superior vena cava orifice, tricuspid valve
and the coronary sinus opening. The inferior vena cava drained into
the posterior chamber which communicated with the left atrium by a
secundum atrial septal defect. The patient was subjected to a successful
surgical correction, where the aberrant septum was resected, the atrial
septal defect was closed with a pericardial patch, and the right atrial
cavity was enlarged by a triangular pericardial autograft sutured on the
atriotomy incision.

Key Words: Triatrial Heart.

Introduction

“Cor triatriatum” means a triatrial heart, mainly consisting of two
forms as “sinister (subdivided left atrium)” and “dexter (subdivided
right atrium)”, the first one being the common type.! Aberrant septa-
tion of the involved atrium by an accessory web is the main pathology
in both types. “Cor triatriatum dexter” is an uncommon anomaly,
developed embryologically by the persistence of the right valve of the
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Faculty of Medicine, Hacettepe University, Ankara, Turkey.
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sinus venosus. Sixteen such cases were reported prior to 1976 (quoted
by Gerlis and Anderson)? and a few more from that date on, mostly
being necropsy findings. A limited number of these cases were subjected
to surgical correction.’s

A rare variant of cor triatriatum dexter, simulating the hemodyna-
mics of “the abnormal drainage of the inferior vena cava into the left
atrium” is the subject of this paper.

Case Report

N.Y., A 17 year-old girl was referred to our hospital duc to cyanosis
since birth, with palpitation and shortness of breath on exertion in the
past few years. Cyanosis increased during exercise. Physical examination
displayed mild cyanosis at rest and clubbing of the fingers. Blood pres-
sure was 130/80 mmHg. Pulse rate was 84 /min and regular. No heart
murmur was auscultated. Systematic cxamination was non-contribu-
tory. ECG and chest X-rays showed normal findings.

Catheterization was performed for diagnosis. A no. 7 NIH catheter
was inserted via the femoral vein and was passed into the inferior vena
cava, entering into the left atrium and the left ventricle. The right at-
rium could not be entered by this catheter. Angiograms taken by this
route showed filling of the left atrium and the left ventricle, but not the
right atrium. Another catheter of the same size was passed through the
basilic vein, which entered the right atrium, the right ventricle and the
pulmonary artery, which were opacified during angiocardiography via
the catheter. The catheter inserted through the basilic vein could not be
pushed into the inferior vena cava. It was unfortunate that the angio-
grams observed on the scope could not be permanently documented
owing to the mechanical failure of the angiography machine during that
time. Catheterization data were as follows:

Pressure (mmHg.) O, Saturation (%)
Left atrium 10 (mean) 78
Lelt ventricle 95 /0-5 -
Pulmonary veins - 98
Right atrium 2 (mean) -
Right ventricle 25/10 -
Pulmonary artery 25012 -

Preoperative diagnosis was “the abnormal drainage of the inferior
vena cava into the left atrium”.
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The patient was subjected to open heart surgery. Pericardium was
prepared after sternal split for atrial reconstruction. The right atrium was
small in size. Digital exploration via the right atrial appendix revealed
no atrial septal defect. When the finger was inserted into the superior
vena cava orifice, it did not enter into the inferior vena cava. The superior
vena cava was cannulated through the appendix. Since the cannulation
of the inferior vena cava was not possible through the right atrium,
extracardiac cannulation was performed just above the diaphragm;a
right-angle venous cannula was inscrted into the inferior vena cava by a
purse-string suture on its wall. The patient was cooled down to 28°C

SVC

tvC

Figure 1
Schematic representation of the operative findings (Right atrium-Lateral view).
§VC: Superior vena cava, IVC: Inferior vena cava, TV: Tricuspid valve, C8: Co-
ronary sinus, IAS: Intact aberrant right atrial septum, ASD: Atrial septal defect
{secundum) RV: Right ventricle, LA: Left atrium.
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by extracorporeal circulation and cold cardioplegic solution perfused
via the aortic root after aortic cross-clamping. The right atrium was
opened. Opening of the superior vena cava, coronary sinus and the tri-
cuspid valve, (normal in structure) were seen in this chamber which
contained an intact fibromuscular septum. This septum was incised and
it was observed that there was another right atrial chamber behind this
septum, receiving the drainage of the inferior vena cava. The latter
chamber communicated with the left atrium by a secundum atrial sep-
tal defect of 3x4 cm. in size. Thus, the operative pathelogy turned out
to be a “cor triatriatum dexter associated with atrial septal defect” si-
mulating the hemodynamics of the inferior vena cava drainage into the
left atrium (Figure 1). The aberrant right atrial septum was incised and
the atrial septal defect was repaired with the pericardial patch, The
right atrial wall was also closed by a triangular pericardial autograft
to enlarge the right atrial cavity.

The postoperative course of the patient was uneventful and the
cyanosis disappeared.

Discussion

Embryologic development of the venous valves of the right atrium
were reviewed in detail by Yater in 19299 and the term “cor triatriatum
dexter’” was first used by German pathologists early in this century,’
It is agreed that the persistence of the embryonic right valve of the sinus
venosus creates an aberrant septation of the right atrium in this ano-
maly.” Varying degrees of the right atrial septation take place when
the right valve of the sinus venosus fails to regrees.’

This malformation may be associated with other congenital ano-
malies such as hypoplastic small tricuspid valve, tricuspid atresia, im-
parforate Ebstein’s anomaly, hypoplastic right ventricle, pulmonary
atresia, atrial septal defect and ventricular scptal defect.>$.%8 A patient
with cor triatriatum dexter is usually asymptomatic unless associated
anomalies of the tricuspid valve exist? 3. ® the inferior vena cava is
obstructed,’ or arrhythmias occurs® A right-to-left shunt at atrial
level via an interatrial communication (patent foramen ovale, atrial
septal defect) can lead to cyanosis.»*#® Aberrant septation of the right
atrium is incomplete in most of the reported cases or [enestrations of
accessory septum are present in some.?% ™ Therefore, the intact comp-
lete aberrant septation in our case is an interesting variation of this
pathology.

The exact pathologic features are dificult to demonstrate preope-
ratively despite repeated catheterizations and angiocardiograms,™ 4
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as was obscrved in our paticnt. Hence, it should be borne in mind that
such a malformation can be cncountered as a surprising finding during
surgery at the atrial level.

Successful surgical corrcctions have been reported only in a limited

number of cases.® + % Incomplete right atrial webs were resected in all,
and associated atrial septal defect and for ventricular septal defect was
closed.®®
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Summary

A case of splenogonadal fusion is presented and the literature related
to this rare anomaly is reviewed.

Key Words: Ectopic spleen, splenogonadal fusion.

Introduction

Splenogonadal fusion is a rare anomaly, with 87 cases reported
in the literature.! To our knowledge this is the first casc in the Turkish

literature.
Case Report

A 6 -year-old boy was admitted to our Service of Urology for the
evaluation of a left scrotal mass. The parents reported history of growth
in the left testicle for about four yecars. On examination a 3x2x2 c¢m, firm
and nontender mass that was attached to the upper pole of the left tes-
ticle was palpated. This did not transmit light. The remainder of the
examination was normal,

On September 13, 1985, under general anesthesis the left testiscle was
explored. Firmly attached to the upper pole of this testicle and to the
head of the epididymis was a reniform, smooth, brownish-red mass
within the tunica vaginalis. The mass with a rubbery consistency hada
prominent vascular pedicle, mixed with the spermatic vessels (Figure 1),
A coiled fibrous cord measuring 5,5 cm in length, 0,2 cm in diameter
found in the cavity of the tunica vaginalis come out of the upper pole
of the mass. On this cord, two nodules with a 0,5 cm diameter resem-
bling the main mass in color and consistency was present with intervals
of 0,5 em. During surgery, the nature of the mass was unknown and
because of the nonavailability of a frozen sectionex amination, the mass
was removed via orchiectomy.

* Specialist in Urology of the 5.5.K. Hospital, Manisa, Turkey,
#» Associate Professor of Pathology of the Tepecik 5.5.K. Hospital, {zmir, Turkey.
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-
Figure 1
Mass attached to the upper pole of left testicle and to he head of the cpididymis.

Histological examination showed normal splenic tissue separated
from the testicle and the head of epididymis with a fibrous capsule
(Figure 2). The nodules on the fibrous cord were alse composed of

splenic tissue.
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Figure 2
Photomicrography of ectopic spleen, Hematoxylin and eosin Staining x 44.
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Discussion

The first detailed description of such a casc was published by Pom-
mer in 1889, but the anomaly had been mentioned earlier by Bostroem
in 1883.7 In 1908, Allbutt and Rolleston described an ectopic scrotal
spleen connected via a retroperitoneal cord to the abdominal spleen and
in 1913 Sneath reported the first case in American literature. These
cases were discovered at autopsy. In 1917, Heitzman first discovered a
scratal spleen intraoperatively and traced the complete intraperitoncal
splenic connecting cord to the spleen.?

In 1956, Putschar and Manion classified splenogonadal fusion into
continuous and discontinuous types. In the continuous type, the main
spleen is connected by a cord of splenic and fibrous tissuc to the gonadal-
mesonephric structures, and in the discontinuous type, discrete masses of
splenic tissue are found fused to these same structures.?

While the cause of splenogonadal fusion is uncertain, study of
this malformation in its embryologic aspects indicates that it has its
origin between the fifth and eighth weeks of cmbryonic life.? The splenic
anlage forms in the dorsal mesogastrium when the embryo is 8 to 10 mm
in length, at about the fifth week. The anlage consists of multiple small
masses which eventually fuseinto one organ. This splenic anlage is in
close relationship with the mesonephros and gonadal anlage until
involution of the mesonephros and descent of the gonad begins in the
cighth weck at 20 mm length. The limb buds and Meckel’s cartilage
(anlage of the mandible) also begin to differantiate at 6-7 weeks of gesta-
tional life. It is easy to assume that an injury during this period would
produce splenogonadal fusion because of the close proximity of the two
anlagen. The same explanation is useful for the commonly associated
anomalies because these structures also form during this period.!

There have been 48 continuous types and 39 discontinuous types,
excluding our case, of splenogonadal fusion reported. Only 2 cases
involving the right testicle have been reported. About two third of the
cases were in children or teenagers .Splenogonadal fusion involving the
left ovary has been reported in 7 female subjects, including 5 discovered
at nconatal autopsy.!

Of the patients with continuous splenogonadal fusion, 37 percent
have onc or more associated severe anomalies. By contrast, only one of
the 38 reported cases of discontinuous splenogonadal fusion has been
associated with peromelus and micrognathia. No theories have been
advanced to resolve the dramatic difference in the incidence of anomalies
in the continuous and discontinuous types of splenogonadal fusion.!
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The ectopic splenic tissue rarely causes symptoms. Patients usually
are explored for an undescended testicle, inguinal hernia or a scrotal
mass. Splenogonadal fusion was suspected because of the combination
of limb abnormalities and a left undescended testicle. Other presenta-
tions of splenogonadal fusion include acute scrotal pain associated with
malaria, exercise, mumps, leukemia and mononucleosis, 5 Only one
case was diagnosed correctly preoperatively by a ¥mtechnetium sulfur
colloid scan that revealed the cctopic scrotal spleen.® In the correetly
diagnosed cases, extirpation of the ectopic tissue would have been suffici-
ent. A normal intra-abdominal spleen has been invariably confirmed in
cases further evaluated by some methods.?
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The Etiopathogenesis of
Osteoarthritis

Oner Gedikoglu, M.D.*

Summary

nsteoarthritis, which is one of the topics of orthopaedic surgery was
revised in regard to its etiopatogenesis.

In the literature between 1963-1985, possible trigger mechanisms
inducing articular cartilage breakdown, stages, natural course of the
discase, biochemical and histological changes occurring in the articular
cartilage and synovial membrane were reviewed.,

Key Words: Ostcoarthritis, Etiopathogencsis.

Introduction

Ostcoarthritis is a degenerative joint discase that results from prog-
ressive loss of certain elements in the intercellular matrix of the articular
cartilage, especially of the proteoglycans. 2 Proteoglycan loss starts at the
superficial layers of the cartilage and gradually progresses to the deep
layers.

In ostcoarthritis, a scrics of histopathological and biochemical
changes arc observed in the articular cartilage. These changes'3?
and a staging based on their progression are summarized below {Table I):

Initial Stage

At the beginning of the discase, surface irregularities of the cartilage
and loss of substance in the superficial tissues develop. These superficial
changes have been identified as the “Initial lesion”. For example, inital
lesions in the hip joint usually starts around the fovea capitis femoris and
the corresponding areas of the acctabulum. When the proteoglycan con-

Department of Orthopacedic Surgery, Faculty of Medicine, Uludaf University,
Bursa, Turkey.
* Professor of Orthopacdic Surgery.
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centration in these arcas are measured by uronic acid and hexosamine
assay, they are found to be less than normal.t ¢ Histologically, this loss
in protcoglycan is demonstrated by a reductionin metachromatic stain-
ing of the intercellular matrix. The appearence of the initial stage trig-
gers the repair mechanism of the tissue, and metabolic activity by the
chondrocytes is stimulated. For example, there is an increase in DNA
synthesis, and the rate and number of mitotic divisions among the
chondrocytes are also inercased. In addition, proteoglycan synthesis is
increased as demonstrated by “H-glucosamine and ¥80, studies.*™?
In the initial stage, penetration of the Tidermark by capillaries from
underlying bone tissue is considered to be a typical finding of osteoarth-
ritis. The capillaries from subchondral bone pass through this line to
induce calcification and new bone formation in cartilage.!® It has been
argued that this change is responsible for ostcophyte formation.!!

Intermediate Stage

As the disease advances, superficial cartilage loss progresses to a
vertical cleft extending into the calcification level at the meeting point
of cartilage and bone (Fibrillation). There is a proportional increase in
the metabolic activity of the chondrocytes® 2 and these cells arrange
themselves in groups between the clefts. It has been stated that this
grouping of chondrocytes is the most important histological finding in
ostcoarthritis and that it serves to distinguish this discase from cartilage

degeneration due to aging.®

Terminal Stage

In the last stages of osteoarthritis, the metabolic activity of the cells
decreases gradually and closcs. Asthe tissue loses its ability for repair,
destruction accelerates and the classical findings of osteoarthritis become
manifest. The most prominent of these findings arc: complete loss of
cartilage in some arcas of the joint, sclerosis of subchondral bone, cyst
formation, narrowing of the joint space, and development of osteophytes.

In the course of the discase, interestingly, there is no quantitative
change in the collagen content despite loss of protcoglycans and prog-
ressive changes in the cells.”® Studics with labelled hydroxyproline,™ '
for example, show that the amount of collagen in the cartilage remains
within normal Iimits during the course of the disease. Some qualitative
alterations at the moleculer level have been demonstrated in the col-
lagen fibrils.'31 Ultrastructural evidence suggests that there is an
increase in fiber diameter.'® Studies with specific fluorescent antibodies'®
demonstrated type I collagen in cartilage in the advanced stages of
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the discase. Using gel electrophoresis, Fukac!” could only detect type
II collagen and interpreted his result as not a change in collagen type.
Lippiello,' on the other hand, showed that the hydroxylysine [hydroxy-
proline ratios in the osteoarthrotic cartilage were unchanged and claimed
that no major shifting occured in collegen type. A more recent study by
Adam," using immunofluorescense methods, has shown the presence
of type III collagen in addition to types I and II in osteoarthrotic carti-
lage.

In the course of ostcoarthritis, a series of changes develop in the
synovial membrane. From the standpoint of pathological anatomy, the
most prominent of these changes is the varying degree of inflammation
and hyperplasia in the membrane.? 222 When the hyperplastic mem-
brane is observed histologically, islands of lymphocytes, hypertrophy of
the villi, and in cases where primary osteoarthritis is progressing fast,
even pseudopannus formation on cartilage are found.® That these chan-
ges in the synovial membrane accompany the carly stage of osteoarthritis
when the initial lesion is occuring is an interesting finding in the patho-
genesis of ostcoarthritis.?s

Fathogenesis of Osteoarthritis

In the normal joint there exists a balance between the formation
and breakdown of intercellular cartilage matrix as in other connective
tissues of the body. This metabolic activity is most prominent in the
proteoglycans® When this balance is lost and breakdown predominate,
there is a reduction in intercellular matrix, especially in the proteogly-
cans. With the loss of its supporting structure, the tissue has reduced re-
sistance to mechanical stresses,

The exact role of aging in the pathogenesis of osteoarthritis has long
been subject to debate. The work of Byers et al? on postmortem speci-
mens has shed new light on this controversy. According to their findings,
the cartilage changes observed in aging appearto be different from osteo-
arthritis and aging does not seem to have an important role in the pat-
hogenesis of this diseasc.? 2¢ Tor example, the cartilage clefts seen in
aging develop in nonweight bearing peripheral areas of the joint, do not
progress into subchondral bone, and there are no arcas of complete
tissue loss. By contrast, in ostcoarthritis, vertical clefts arc found in the
weight-bearing areas of the cartilage, (where cartilage is subject to ma-
ximum mechanical stress) do progress into the subchondral areas, and
there are areas of complete tissue loss.

In the course of investigating both physiologic and osteoarthritic
articular cartilage breakdown, it has been determined that enzymes,
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and especially lysosomal enzymes are the single most important factor
in the loss of proteoglycans? 233

What is the origin of these enzymes that cause articular cartilage
destruction through reducing the proteoglycans in osteoarthritis? Enzyme
studies have shown that their origin could be the cartilage itsclf or the
synovial membrane. Increased levels of Cathepsin D, Cathepsin B,
acid phosphatase, and alkaline phosphatase in the articular cartilage,
and increased Cathepsin D, alkaline phosphatase, acid phosphatase and
P glucuronidase in the synovial tissuc have been cited as evidence for
the presence of these enzymes from both sources. 20. 25, %, 343

The pattern of histochemical changes during the course of osteo-
arthritis and the role played by certain enzyme systems in cartilage dest-
ruction have thus been demonstrated, leading to a better understanding
of the pathogenesis of the discasc. However, the initiating factors leading
to imbalance in the cartilage metabolism are not clearly under-
stood." % %37 The pathogenetics of osteoarthritis and various factors
implicated are summarized in Table II.

The pathology starts when various unknown mechanical and meta-
bolic factors act on the cartilage. Mechanical trauma has attracted
attention as being an initiating factor, but its exact role is unclear. Ac-
cording to a certain hypothesis, local mechanical injury in the joint rup-
tures the chondrocytes’ lysosomal membranes leading to release of pro-
teolytic enzymes.®® The synovial membranc has been implicated as anot-
her source for the proteolytic enzymes that breakdown the cartilage
(Bollet," Gedikoglu,® and Glynn®).

With the start of intercellular matrix breakdown in tissue, changes
oceur in matrix composition, the most prominent of these being a reduc-
tion in the amount of protcoglycans. This breakdown activates the re-
pair mechanism of the tissue. Various systemic and local factors such
as Connective Tissue Activating Peptide, somatomedine and growth
hormone have been implicated in the stimulation of chontrocytes, 4
As the pathology advances, the reparative ability of the tissue decreases.
In the end, the physical strength of the tissuc is lost and normal mecha-
nical loads on the joint lead to tissuc breakdown resulting in a vicious
cycle of cartilage destruction.
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Synthetic Salmon Calcitonin
Therapy in Osteogenesis
Imperfecta®

Oner Gedikoglu, M.D.** | Yahya Laleli, M.D.*** [
Ufuk Aydinh, M.D.****

Summary

| n order to evaluate the therapeutic cffects of calcitonin in ostcogencsis
imperfecta, 5 patients were treated with synthetic salmon calcitonin
with 2 dose of 4 MRC units kg and followed up for onc year.

It was found that there was no alteration in the serum ealcium,
phosphorus, somatomedine-C, growth hormone and parathyroid hor-
mone levels in contrast to the rise in serum calcitonin levels. Serum alka-
line phosphatasc and bone alkalinc phosphatase enzymes werce found to
be significantly clevated alter therapy. Urinary calcium and phosphorus
excretion was slightly increased in four patients.

Bascd on these labaratory [indings and a marked improvement in
the physical activitics of the paticnts, it was concluded that calcitonin
has a beneficial therapeutic value in ostcogenesis imperfeeta.

Key Words: Osteogenesis imperfecta-Calcitonin  therapy

Introduction

Osteogenesis imperfecta is a connective tissue disorder which pri-
marily affect the skeleton and is characterized by bonc [ragility and

* This study was undertaken at the Ondoluzmayis University School of Medicine,
Samsun and at the Diszen Laboratory, Ankara, Turley.
##% Professor of Orthopaedic Surgery, Uludait University, Eursa, Turl.cy.
#*¥ Professor of Biochemistry and Nuclear Mcdicire, Diizen Laboratory, Ankara,
Turkey.
*¢%* Tormer resident in Orthopacdic Surgery, Ondokuzmayis University, Samsun,
Turkey.
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frequent fracturcs that may result in severe skeletal deformities. Although
its pathogenesis has not been fully understood, inadequate periosteal
accumulation of bone during growth, faulty collagen chemistry and
structure, insufficient bone matrix formation, increased bone turnover
most likely duc to defective osteoblastic activity are claimed to be the
main defects of the disease.!

Therapeutic measures such as sodium fluoride, anabolic steroids
and ascorbic acid have been shown to be ineffective in the treatment.? ®
Recently, based on the favorable therapeutic effects on Paget’s disease
and osteoporosis’* some studics®5%® have indicated that calcitonin
may be uscful in the treatment of ostcogencsis imperfecta.

In this study, we have undertaken to clarify the value of calcitonin
therapy in osteogenesis imperfecta by evaluating the response to synthe-
tic salmon calcitonin, administered to 5 patients with osteogenesis imper-
fecta who were followed up for one year.

Materials and Methods

This study was undertaken at the orthopaedic surgery department
of Ondokuzmayis University School of Medicine in Samsun and at the
‘Diizen Laboratory in Ankara.

We treated 5 patients, ages 3, 3.5, 4,5 and 24 years with synthetic
salmon calcitonin for one year.

Clinical diagnosis was based on the major criteria? of this discase
such as radiologic findings and a history of multiple fractures. On admis-
sion to the study each patient was hospitalized for 5 weeks.

In order to assess the clinical and laboratory response to therapy,
studies given below were undertaken before and after therapy:

1- Tunctional activity level of the patient (the ability of the patient
to sit up, stand and walk).

2- Tasting serum calcium, phosphorus, alkaline phosphatase, heat
resistant alkaline phosphatase (indicator of bone originated alkaline phos-
phatasc), calcitonin, growth hormone, somatomedine-C and parathyroid
hormonc levels 48 hr. after the injection of salmon calcitonin. Calcitonin
and parathyroid hormonc levels were determined by radioimmunoasscy
(RIA) from IRE, Belgium. Somatomedine-C level was measured by
RIA from Nichols Int. Diag., California, USA. Total and heat resistant
alkaline phosphatase levels were measured by Beckman Astra 8 bioche-
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mical analyzer. The phosphorus level was determined by direct phos-
phomolybdate reaction without deproteinisation,

3- 24 hr. urine calcium and phosporus levels 48 hr. after the injec-
tion of salmon calcitonin.

Paticnts werc put on a dict contaning 1000 mg calcium, 1200 mg
phosphorus and low hydroxyproline during the treatment period.

The trcatment regimen started one weck after the initiation of
dict and consisted of intramusculer injection of synthetic salmon calci-
tonin three days a weck and the dose (1 MRC units/kg every week)
was increased to 4 MRC units/kg at the end of the fourth weck. Prior
to the initiation of calcitonin administration, patients were tested for
sensitivity to calcitonin by intradermal skin tests.

During the treatment period, all laboratory studies were repeated
every week in the first month and at varying intervals later on.

Laboratory valucs obtained before and after therapy were compared
by the Wilcoxon signed rank test.

Results

All the patients tolcrated the therapeutic regimen of thrice weekly
injections of synthetic salmon calcitonin (4 MRC units /kg) and no side
cffects were detected.

All the patients showed marked improvement in their physical
activities by the third month of therapy. Four children who were not
able to walk, started walking at the end of a year. The 24 year old bedrid-
den paticnt was able to sit up after six months of therapy.

Serum calcium, phosphorus, parathyroid hormone, growth hor-
mone and somatomedine-C levels were within normal range in all
patients before and after therapy. Serum calcitonin levels were found to
be elevated during therapy in varying degrees except for one patient
and this elevation was not statistically significant (p > 0.05) (Figure
1). Urinary calcium cxcretion was slightly increased in three and phos-
phorus in four patients after therapy.

Scrum alkaline phosphatase enzyme activity was increased in all
patients after therapy and this increase was statistically significant
(p << 0.05) (Figure 2). Percentage of heat resistant alkaline phosphatase
was deccreased in four patients and this decrease was statistically
significant (p << 0.05) (Figure 3).
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Figure 1

Serum calcitonin levels (N-30-90 pgm jmlt)
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Serum alkaline phosphatase levels (N-38.0-138.0 ¢ unit/mlt)
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Discussion

Although the pathogencsis of osteogenesis imperfecta has not been
completely determined, it appears that bone fragility and ostcoporosis
result from defcctive bonc matrix formation as shown by tetracycline
labelling studics.”® In order to reduce the incrcased bonc turnover,
calcitonin has been tried and found to be promising in the treatment of
the discase.2 58 13 This study was undertaken to verify the value
of calcitonin in the treatment of osteogenesis imperfecta which is claim-
ed to be promising. In our study, salmon calcitonin was preferred as
it has been shown to be more potent and longer lasting than human or
porcine types.!t

The finding of serum calcium, phosphorus and parathyroid hor-
mone levels within normal range in all our patients before and during
therapy is in agrecment with August,® Castells,? Lanes,® Nishi* and
Rosenberg!? who found similiar results in their studics.

In contrast to the finding of Nishi,* varying degrees of clevated
serum calcitonin levels were determined in our study (Figure 1). For
cxample, Nishi,? in his study comprising only one patient, found ner-
mal serum calcitonin levels during the treatment period. Elevation of
serum calcitonin level found in this study was attributed to a rebound
like action occuring between endogen human and synthetic salmon cal-
citonins. In our opinion, further studies arc required to clarify this ac-
tion and possible cross reactions between these two types of calcitonin.

A slight increasc in urinary calcium and phosphorus in some pa-
tients were attributed to increased calcitonin levels.

In contrast to other studies,>%7 the most outstanding finding ob-
tained from this study was the significant elevation of scrum alkaline
phosphatase enzyme activity in all paticnts after therapy (Figure 2).
For example, August? and Castells® 7 did not detect increased levels
of this enzyme during treatment period. The most valuable finding
emerging from this study is the significant decrease in the percentage
of heat resistant alkaline phosphatase enzyme which reflects an inc-
reasc in bone alkaline phosphatase enzyme activity (Figure 3). After
heating, the activity of bone alkaline phosphatasc is reduced (more) than
liver alkaline phosphatase and the decrease in the percentage of the
enzyme indicates an increased activity of bone alkaline phosphatase.!®
We were not able to compare this finding with other studies as the heat
resistant alkaline phosphatasc enzyme was not determined in previous
studics. In our opinion, increased scrum alkaline phosphatase enzyme
activity together with an increase in its bone fraction after calcitonin
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therapy strongly indicates an increased ostcoblastic activity and verify
the beneficial therapeutic effect of salmon calcitonin on the treatment
of ostcogenesis imperfecta.

Based on our findings we conclude that:

1- Calcitonin has a beneficial therapeutic value in osteogenesis
imperfecta in regard to the patients’ physical activities.

2- Calcitonin therapy results in the clevation of both bone and
scrum alkaline phosphatase enzyme levels which indicate an increased
osteoblastic activity.

3- Serum and especially bone alkaline phosphatasc enzyme ac-
tivity levels give valuable information about the responsc to the treat-
ment without nccessitating sophisticated techniques.

Note: The authors are grateful to Sandoz Ltd. for providing synthe-
tic salmon calcitonins utilized in this study and to Dr. Osman Saka from
the Biostatistics Department, University of Hacettepe for this generous
help in carrying out the statistical work.

REFERENCES
1. Parfitt AM. Calcitonin in the pathogenesis and treatment of ostcoporosis. Triangle,
1982; 22: 91-102,
2. August GP, Shapire J, Hung W. Caleitonin therapy of children with ostcogenesis
imperfecta. J Pediat. 1977; 9]: 1001-5.

3. Nishi Y, Hyodo 8, Ishida M, Yamaoka K, Scino Y, Usui T. Effects of porcine
calcitonin therapy on vitamin D metabolism and clinical response in a patient
with osteogenesis imperfeeta. Acta Pediat Scan, 1983; 72: 149-52,

4. Maclntyre. The physiological actions of calcitonin. Triangle. 1983; 22: 69-80,

3. Castells S, Inamdar S, Baker RK. Effects of porcine calcitonin in ostcogenesis
imperfecta tarda, J Pediat. 1972; 80: 757-62.

6. Castells S, Lu C, Baker RK, Effects of synthetic salmon caleitonin in ostcogenesis
imperfecta. Curr Therap Res. 1974; 16: 1-14.

7. Castells S, Colbert G, Chakrabarti C, Bachtell RS, Kassner EG, Yasumura S,
Therapy of ostcogenesis imperfecta with synthetic salmon calcitonin. J Pediat
1979; 95: 807-11.

8. Lanes R, Toledo T, Obregon ©. Calcitonin and calcium therapy in an infant
with ostcogenesis imperfecta tarda. | Am Col Nutr. 1983; 2: 101-6,

9. Falvo KA, Root L, Bullough PG. Osteogenesis imperfecta: Clinical evaluation
and management. J Bone Joint Surg. 1974; 56A: 783-93.

10. Parfitt AM, Duncan H. In The Spine. Eds. Rothman R, Simeone F, Philadelphia:
WB Saunders, 1982; Chapter 13.

11. Goldficld EB, Braiker BM, Prendergast JJ, Kolb FO. Synthetic salmon caleito-
nin. JAMA. 1972; 221: 1127.9,



SYNTHETIC SALMON CALCITONIN THERAPY IN OSTEOGENESIS IMPERFECTA 149

12. Rosenberg E, Lang R, Boisscau V, Rojanasathit S, Avioli LV, Effects of long-
term calcitonin therapy on the clinical course of ostcogencsis imperfecta. JCEM.
1977; 44: 346-55.

13. Weiss RE, Singer FR, Gorn AH, Hofer DP, Mimni ME. Calcitonin stimulates
bone formation when administered prior to initiation of ostcogenesis. J Clin In-
vest. 1981; 68: 815-8.

14. Docplner WEH. Pharmacological effects of ealcitonin. Trianlgle 1983 ; 22: 57-66,

I5. Paterson CR. Metabolic disorders of bone. Oxford, London, Edinburg, Melbour-
ne: Blackwell Scientific Publications, 1974; Chapter 3,






Hacetteps Medical Fournal
Volume 19 [ No. 4 | October 1986 { pp. 151 = 138

Methylprednisolone Pulse
Therapy in Rheumatoid
Arthritis

Servet Ariogul, M.D.* | Ahmet Oktay, M.D.* |
Ali Oto, M.D.* | Tiimay Siézen, M.D.* [ §ahika Sahin **

Summary

leven paticnts with active rheumatoid arthritis refractory to conven-

tional therapy such as rest, physiotherapy, theurapeutic doscs of
non-steroidal anti-inflammatory agents, intraarticular steroid injec-
tions or penicillamine were given a course of methylprednisolone
intravenously. In cach course an infusion of 1 gm of methylprednisolone
was administered on 3 consccutive days. The therapeutic response was
evaluated in six of the paticnts because of drop-outs. After seven days
there was marked improvement in the clinical parameters, namely in
tender joint count, morning stiffness and grip strength in addition to a
marked decrease in the erythrocyte sedimentation rate (p < 0.05).
However, this favourable response was not apparent at the fourth and
cight wecks following the first one. It is concluded that high-dosc methyl-
prednisolonc pulses may only be used as a temporary mode of therapy
inducing a short-term remission in selected patients.

Rey Words: Rheumatoid arthritis, Mecthylprednisolone, Pulsed
methylprednisolone.

Introduction
High-dose intravenous methylprednisolone pulse therapy has re-
cently been tried in various immune-mediated disorders such as renal

allograft rejection,’? lupus nephritis®*+ non-renal lupus®?, rapidly
progressive glomerulonephritis?, minimal change neprotic syndrome,”?
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multiple sclerosis'®, ankylosing spondylitis," polyarteritis nodosa,!?
aplastic ancmia® and rheumatoid arthritis."" Morcover, its effect
on chronic idiopathic thrombocytopenic purpurac has been studied by
our group very recently.!® Although some encouraging results have been
found in most of the studies mentioned above, it is difficult to rcach a
consensus. Favourable results particularly in rheumatoid arthritis do
not seem to be supportive enough to recommend this therapy, widely.
At this point we tried to elucidate the effectiveness of methylpredniso-
lone pulse therapy in our cases with rhcumatoid arthritis resistant to
conventional modes of treatment.

Patients and Methods

Eleven patients (7 women, 4 men) with definite or classical rheu-
matoid arthritis according to the American Rheumatism Association
eriterial? were included in the study. At the time of admission al] pa-
tients showed discase activity despite conventional therapy, namely rest,
phystotherapy, therapcutic doses of non-steroidal anti-inflammatory
agents, intra-articular steroid injection or penicillamine. Patients con-
tinued to take their drugs throughout the study. No patienis were inc-
luded in the study who had been on oral steroids during the previous
60 days or who had reccived intra-articular steroid injections during
the previous 30 days. Further, patients who were on non-steroid immu-
nosuppressive agents were excluded. All patients had been receiving
therapeutic doses of non-steroidal anti-inflummatory agents for at least
30 days at the beginning of the study. These agents were continued du-
ring the study.

One gram methylprednisolone Succinate (Prednol-LR®) in 250 ml
of 5 % dexstrose in water was given intravenously over two hours and
repeated over two suceessive days (3gr totally for three days). Close
clinical and cardiac monitoring was carried out during the intravenous
methylprednisolone treatment period for 72 hours. Patients were evaluat-
ed at the first, fourth and and cighth week of pulse therapy for drug
cfficacy using the following criteria: I. Tender joint count, 2. Walking
time assessed by recording the length of time in seconds (it was required
of the patient to walk 15 m), 3. Morning stiffness assessed by the avarage
duration in minutes over the previous 3 days, 4. Grip strength was
assessed by a standard folded, taped sphygmomanometer cuff inflated to
20 mm Hg. The cuff'was grasped and squeczed by cach hand in three
separate attempts and the maximum sustained value for each hand was
recorded, 5. Proximal interphalangeal joint swelling, assesed by sizing
the joints (two) in millimeters.
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Additionally erytrocyte sedimentation rate was measured and latex
fixation test for rheumatoid factor was performed in cach control visit.

Serum electrolytes, serum amylase and complete blood count were
measured during control visits for drug toxicity. Cardiac arrythmias,
visual disturbances, spinal pain and tenderness, amenorrhea, cushingoid
appearance were also checked for clinical toxicity.

Statistical analysis was done by the department of Biostatistics
according to Wilcoxon’s signed-rank test, Since there is a marked dif-
ference between the values of observation, median value was used for
statistical cvaluation.

Results

Four of the 11 patients failed to come to the second and third control
visits, Onc patient was discarded from the study because of the necessity
to commence oral steroids. Therefore, we could only document the results
obtained from six patients. No clinical and laboratory evidence for
corticosteroid toxicity was encountered in any of the cases.

The effect of pulse methylprednisolone therapy upon the clinical
parameters of tender joint, walking time and morning stiflness is shown
in Table I. The cffect of pulse therapy upon grip strength, proximal
interphalangeal joint swelling and sedimentation rate is shown in Table IT.
Median values for the parameters are shown in Table ITI.

TABLE I
THE EFFECT OF PULSE METHYLPREDNISOLONE THERAPY UPON
TENDER JOINT COUNT, WALKING TIME AND MORNING STIFFNESS

Patient Follow-up visits (weeks)
No Pre-treatment 1 4 B
| 12 0 0 6
2 20 3 12 11
3 6 0 5 -
Tender Joint count 4 5 0 17 10
5 10 1 3 -
6 8 3 2 -
1 19 17 15 20
2 0 120 0 0
3 10 15 15 -
Walking time (sec) 4 20 15 15 15
5 37 20 18 18
6 0 0 62 60
I 90 0 60 60
2 60 60 120 120
Morning stiffness 3 180 0 0 ~
{min) 4 180 0 360 360
5 75 50 10 -
6 480 300 0 -
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TABLE II

THE EFFECT OF PULSE METHYLPREDNISOLONE THERAPY UPON
GRIP STRENGTH, PROXIMAL INTERPHALANGEAL JOINT SWELLING
AND SEDIMENTATION RATL

Patient Follow-up wisits (wecks)
No Pre-treatment 1 4 8
1 8 30 55 30
2 0 25 10 20
Grip strength 3 37.5 BO 75 -
{mmHg) 4 40 90 40 32
5 60 70 70 -
6 40 40 40 -
1 59 61 61 61
Proximal 2 66 64 61 62
interphalangeal 3 60 57 58 -
joint swelling 4 64 65 65 65
(mm) 5 67 68 69 -
6 64 64 66 -
i 27 i8 35
2 55 12 30
Sedimentation 3 103 40 30
rate {mm /h} + 18 15 30 50
5 56 45 50
6 82 75 - -
TABLE III
MEDIAN VALUES AND STATISTICAL SIGNIFICANCE OF THE RESULTS
Weeks
Pre-treatment 1 4 8
Tender joint clunt 9 0,5 4 -
p << 0.05 N.5.» -
Walking time 19 16 15 -
N.S. N.S.
Morning stiffess 135 25 35 -
p = 0.05 N.S.
Grip strength 38.7 55 47.5
p = 0.05 N.S. -
Proximal interphalangeal 64 63.5 63 -
joint swelling N.8. N.S8.
Sedimentation 55.5 34 30 -
p < 0.05 N.S.*

NS* : non-significant.
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1. Tender Joint Count: Number of tender joints were significantly
decreased at the first control (P << 0.05). No significant change was
obtained thercafter,

2. Walking Time: Alterations were not found to be significant.
3. Morning Stiffness: Striking amelioration in this parameter was

found at the first control (P < 0.03). No significant change was observed
on other control visits.

4. Grip Strength: A significant improvement was observed in this
parameter at the first control (P < 0.05). There was change during the
other control visits.

5. Proximal Interphalangeal Joint Swelling: No significant alteration
was obtained in this paramecter.

6. Erytrocyte Sedimentation Rate: Lrytrocyte sedimentation rate was
found to be significantly decreased during the first week controls (P <
0.05). However, the measurcment obtained in the other controls did not
reveal any significant changes compared to initial values.

Rheumatoid factor was persistently positive in all cases.

Discussion

Several groups have reported promising results with intravenous
methylprednisolone therapy in active rheumatoid arthritis recently.M-1?
The early and prominent response in the clinical variables and the labora-
tory measurcments was a striking point common to all these studics.
More importantly improvement was sustained for a considerable time
rendering this therapy quite attractive.

In onc study clinical remission lasted a mean of 10 wecks and
erythrocyte sedimentation rate remained within normal limits for a mean
of 7 weeks. Moreover, three patients had clinical remissions lasting more
than 42 weeks.!S Another group reported significant improvement in
all clinical variables measured which lasted for at least 6 weeks.'
A recent report described uncontrolled clinical observations in patients
with rheumatic discasc with a single dose of 320 mg of intramuscular
methylprednisolone acetate. The favorable therapeutic response that
had been obtained in several patients with rheumatoid arthritis led the
author to suggest that intermediate-dosc intramuscular therapy may
offer scveral advantages over higher-dosc intravenous pulse therapy.®

In this study we have demonstrated the beneficial effects of intra-
venous methylprednisolone pulses on some of the studied clinical and
serologic paramcters (namcly tender joint count, morning stiffness,
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grip strength and erythrocyte sedimentation rate} {p < 0.05). It was
noted that the favorable responsc peaked within the first week of the
treatment. Although some improvements were noted during later visits
they were not statistically significant. The rcason for the shorter dura-
tion of remission seen in our patients when compared to other series was
not apparent.

This carly and striking short-term improvement may be advanta-
geous in somc patients since penicillamine, antimalarials, parenteral
gold, azothioprine and cytotoxic drugs require a considerable period of
time (usually months) to become cffective.?! Additionally, although this
point has not been proven yet, it might be possible to keep the patient
in remission more casily and with smaller doses of second-line drugs
after the induction of intravenous methylprednisolone pulses.

Although large intravenous boluscs of mcthylprednisolone were
initially thought to be relatively free of significant side effects, this con-
cept has changed during the last few yecars and various complications
rclated to this mode of therapy have been described.?? We have not
secn any serious toxicity in this group of patients. Nevertheless, we had
observed a case with acute non-infectious peritonitis due to pulse methyl-
prednisolone therapy previously.®® Therefore, this therapy should not be
considered as a completely benign treatment and physicians ought  to
be cautious for possible serious side elfects. Close cardiac monitoring of
paticnt during the carly treatment period and slow infusion rate have
been recommended to reduce complications.?!

The benefit of high doses of corticosteroids is unknown. Although
suppression of a humoral or cellular immune mechanism is a superfi-
cially attractive hypothesis, it is not in accordance with observations
which indicate a very carly effect.? 2 It is more likely that these high
doses of methylprednisolone improve the signs and symptoms of rheu-
matoid arthritis by direct anti-inflammatory effects impending the ac-
cess of neutrophils and macrophages to the inflammatory site.

In conclusion, it scems to be acceptable to use the pulse methyl-
prednisolone therapy in some patients with rheumatoid arthritis ref-
ractory to conventional treatment. The main usage may be in managing
acute flarc-ups while simultancously a more effective long-term conven-
tional therapy is started. The temporary but early striking cffect and
lack of abundant toxicity may favour its use in sclected paticnts for whom
rapid remission is critical,




METHYLPREDNISOLONE PULSE THERAPY IN RHEUMATOID ARTHRITIS 157

10.

11.

12.

13.

14.

15.

16.

17.

18.

REFERENCES

. Bell PRF, Briggs JL, Calman KC. Reversal of acute clinical ard experimental

organ rejection using large doses of intravenous prednisolone. Lancet. 19715 1:
876-80.

. Feduska NJ, Turcott JG, Gikas PW, Bacon GE, Penner JA, Reversal of renal

allograft rejection with intravenous mcthlyprednisolone pulse therapy. J Surg
Res. 1972; 12: 208-15.

. Dosa C, Cairns SA, Lawler W, Malnick NP, Slotki IN. The treatment of lupus

nephritis by methylprednisolone pulse therapy. Postgrad Med J. 1978; 54: 628-32

. Kimberly RP, Lockshin MD, Sherman RL, McDougal J§, Inman RD,Christian

CL. High dosec intravenous methylprednisolone pulse therapy in systemic lupus
erythematosus. Am J Med. 1981; 70: 817-24,

. Oto A, Sdzcn, T, Boyacioflu S. Pulsed methylprednisclone. Ann Rheum Dis,

1981; 40: 630-1.

. Eyanson S, Passo MH, Aldo-Benson MA, Benson MD. Methylprednisolone pulse

therapy for nonrenal lupus ertyhematosus. Ann Intern Med. 1980; 39: 377-80.

. Isenberg DA, John W, Morrow W, Snaith ML. Meihylprednisolane pulse

therapy in the treatment of systemic lupus erythematosus. Ann Rheum Dis. 1982;
41: 347-51.

. Bolton WK, Couser WG. Intravenous pulse methylprednisolone therapy of acute

crescentric rapidly progressive glomerulonephritis. Am J Med. 1979; 66: 495-
502.

. Ponticelli C, Imbasciati E, Case N. Intravenous methylprednisolone in minimal

change nephrotic syndrome. Br Med J. 1980; 280: 685.

Trotter J, Garvey WF. Prolonged clfects of large dose of methylprednisolone in-
fusion in multiple sclerosis. Neurology. 1980; 30: 702,

Mintz G, Enriquez RD, Mercado U, Robles EJ, Jimenez EJ, Guiterrcz G. Int-
ravenous methylprednisolone pulse therapy in severe ankylosing spondylitis.Arthr
Rheum 1981; 24: 734-7.

Neild GH,Lee H.Methylprednisolone pulse therapy in the treatment of polyarte.
ritis nodosa.Postgrad Med J. 1977;53:382-7.

Sanz MA, Martinez JA, Besalduch J, Refecas J. Bolus of methylprednisolone for
aplastic anemia. Ann Intern Med. 1982; 96: 124

Hess EV, Kammen PL. Pulse therapy in rheumatoid arthritis. Ann Intern Med,
1981; 94: 128-30.

Forster PJG, Grindulis KA, Neumann V, Hubball §, McConkey B. ngh-dosc
intravenous methylprednisolone in rheumatoid arthritis, Ann Rheum Dis. 1982,

41: 4446,

Licbling MR, Licb E, MacLaughin K, et al. Pulse methylprednisolone in rheu-
matoid arthritis. Ann Intern Med, 1981; 94: 21-6.

Williams IA, Baylis EM, Shipley ME. A double-blind placebo-controlled trial

of methylprednisolone pulse therapy in active rheumatoid arthritis. Lancet, 1982;
I: 237-9.

Oto A, Oktay A, Kansu E, Diindar S, Arogul 8, 88zen T. Pulse methylpredu.i-
solone therapy in idiopathic thrombocytopenic purpurae. Meeting of Mcditer-
ranean Blood Club. lzmir, 9-12 June 1984, Abstract Book p. 104,



158 HACETTEPE MEDICAL JOURNAL

19. Ropes MW, Bennett GA, Cobb S, Jacox R, Jesser RA, Diagnostic criteria for
rheumatoid arthritis, Ann Rheum Dis, 1959; 18: 49,

20. Kovarsky J. Intermediate-dose intramuscular methyiprednisolone acetate in the
treatment of rheumatic disease. Ann Rheum Dis. 1983; 42: 308-10.

21. Wilke WS, Krall PL. Resistant rheumatoid arthritis. Postgrad Med. 1984; 75:
69-77.

22. Garrett R, Paulus H. Complications of methylprednisolone pulse therapy. Arth-
ritis Rheum. 1980; 23: 677.

23. Oto A, Oktay A, Sozen T. Methylprednisolone puise therapy and peritonitis,
Ann Intern Med. 1983; 99: 282,

2¢. Prez HD, Kimberley R, Kaplan H, Edelson H, Inman RD, Goldstein IM, Effect
of high dose methylprednisolone infusion on polymorphonuclear leucocyte func-
tion in patients with systemic lupus erythematosus. Arthritis Rheum, 1981; 24:
641-7.

25. Fan PT, Yu DTY, Clements PJ, Fowlston 8, Eisman J, Bluestone R. Effect of
corticosteroids on human immune response: Comparison of one and three daily
| g intravenous pulses of methylprednisolone. J Lab Clin Med. 1978; 91: 625-34.




Hacettepe Medical Fournal
Volume 19 | No. 4 | October 1986 [ pp. 159 - 164

The Length of the Human
Umbilical Cord and its
Relationship with Fetal and
Maternal Variables

Kunter Yiice, M.D.* | Ali Ayhan, M.D.** |
Aysel Yiice, M.D.***

Summary

'I'hc cord length of 276 infants delivered at term was measured, The
mean cord length was61.217 cm. and the relationship between the cord
length and some fetal and maternal variables was investigated. There
were significant correlations between cord length and fetal and placen-
tal weight and the number of coilings of the cord around the neck of the
fetus. There was no positive correlation between Apgar score and the
encirclement of the cord and true knots in this study.

Key Words: Human umbilical cord, Placental weight, Fetal weight,
Circumvolution of the cord.

Introduction

There are few studies of human umbilical cord length in the litera-
ture.1? Yet these studies arc very important because the vessels con-
tained within the cord are essential parts of the fetal circulatory system.

The length of the human umbilical cord varies considerably but
the most common length is 50-60 cm. Most authors agree that a cord
of more than 35.5 em. in length is necessary for normal delivery.!™
Others have reported a shorter average length! and in some studies,
positive correlations between the cord length and some fetal and mater-
nal variables were shown.!?>3
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This study was designed to investigate the average umbilical cord
length of Turkish infants delivered at term and relate it to some fetal
and maternal variables. In this way we attempted to find whether there
was any correlation between cord length and the various findings.

Materials and Methods

The cord lengths of 276 infants delivered by spontaneous vaginal
delivery at 37-42 weeks’ gestation at the Department of Obstetrics and
Gynecology of Hacettepe Medical School Hospital were determined.
The cords were measured with a steel ruler immediately after delivery,
Cutting the cord about 10 ¢cm. from the umbilicus is a routine practice
in our hospital. Therefore, the lengths of the placental and fetal cord
picces were measured separately and then two were summed. All placen-
tas werc obtained immediatcly after delivery. The membranes were
trimmed off the placental edge and cords were cut off close to the placen-
tas with a pair of scissors and all blood clots were removed. The large
vessels on the fetal surface were drained and the placentas were blotted
free of blood. The placentas were then weighed. The infants were weigh-
ed within 10 minutes of delivery and their crown-hcel lengths were mea-
sured with a steel ruler.

Details about the mother and child, such as parity, age, gestational
week, fetal sex, fetal weight and length, placental weight, Apgar score,
the number of coilings of the cord around the neck of the fetus and true
knots in the cord werc recorded.

Results

The mean cord length was 61.217 4= 13.785 cm. (range 21.3-121.9
cm.) (Figure 1).

The mean erown-heel length of Turkish infants was 50.768 - 4.845
cm. and the mean fetal weight was 3.349 4- 266.35 g. Data of the fetal
cord length and the other fetal and maternal variables are shown in
Table I.

Statistical corrclates between the cord length and the fetal and ma-
ternal values that were studied are shown in Table II. Significant cor-
relations were found between the cord length and the fetal as well as
placental weights and between the cord length and the number of coils
of the cord around the neck of fetuses. There were no significant corre-
lations between the cord length and the other variables studicd (Tab-
ie II).
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Figure 1
Distribution of umbilical cord length.

TABLE 1

STATISTICAL DETAILS OF CORD LENGTH AND SOME RELATED FETAL
AND MATERNAL VARIABLES

Mean s.D.
Age (years) 22.706 4.947
Parity 2.134 0.660
Gestational week 39.681 1.185
Fetal weight (g.) 3349.14 266.35
Piacental Weight {g.) 626.236 126.442
Crown-heel length {cm.) 50.768 4.845
Cord length {cm.) 61.217 13.785

The cord was found to be coiled around the body in 34.7 %, of the
cases (96 cases). The findings were: cord normal in 180 cases, cord
around neck once in 78cases, cord around neck twice in 15 cases and cord
around neck three times in 3 cascs. There was also a positive correlation
between the cord length and the number of coils (p < 0.05). When
cord length increases the possibility of encirclement of the cord also
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TABLE 11
STATISTICAL CORRELATES BETWEEN CORD LENGTH AND SOME
FETAL AND MATERNAL VARIABLES

Variables
Maternal age x? = 5.83 p > 0.05 NS
Parity x* = B8.15 p > 0.05 NS
Gestational week x* = 9,92 p>0.03 NS
Fetal weight x* = 7.319 p < 0.05 5
Apgar score p = 0.165 p>0.05 NS
Placental weight x? = 17.29 p < 0.05 5
Crown-heel length x® = 8.1339 p > 0.05 N§
Circumvolution of the cord x* = 40.81 p < 0.05 s
Fetal sex x! = 6,539 p > 0.05 N5

increases. We determined truc knots in the cord in 4 cases. In onec of
them the cord length was 50 cm., and the other cord lengths were above
65 cm. (67.73 and 92 ¢m.) We found no significant correlation between
the cord length and the possibility of true knots (p > 0.05).

There were 3 stillbirths in this series (1.08 %). Apgar scores of 10
cases (3.6 %) were below 6° (including stillbirths). The cord lengths
were below 64 em. in 8 of them, and in 2 of them above 65 cm. However,
we found no statistically significant correlation between the cord length
and Apgar scores (p > 0.05). Of the 10 cases which had 6 and bclow
Apgar scores, coiling of the umbilical cord around the neck was found
in only 2 cases, and no true knots were present in these cases. We found
no positive correlation between Apgar score and the encirclement of the
cord and true knots.

47.4 %, of the infants were male and 52.5 9}, were female, and there
was no significant difference in cord length betwcen these sex groups
(p > 0.05).

Discussion

Our findings show a wide range of umbilical cord lengths for Tur-
kish infants delivered at term. The cord length varied between 21.3
and 121.9 cm. with a mean of 61.217 4- 13.785 cm. This mecan length
1s similar to findings reported by authors in other countries! %5 show-
ing that there is no racial difference.

Spontancous delivery of normal children occurred with cords at
all lengths. Thus, if normal gestation and parturition can occur with any
cord length from 21.3 to 121.9 cm., why is the cord usually more than
93-60cm. There are many theorics concerning this point. In most mam-
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mals the umbilical cord is rcasonably well adapted to the immediate
postnatal requirements of the mother and child. While the length of
the cord varics widely and is unimportant for gestation and parturition,
there may be an advantage immediately after the birth the child if the
cord is long. Some arguc that the length of the human cord is important
in order to allow the mother to pick up her helpless newborn child and
carry it away from danger without exerting harmful traction on the
placenta.? Further, it is stated that a cord of more than 46 cm. will al-
low the child to be placed on the breast with the placenta in utero and
the reflex stimulation of suckling may promotc an easy and bloodless
third stage in birthing.

Of the fctal and maternal factors studied, fetal weight and placental
weight were found to correlate with cord length. The other findings were
not correlated. It is well known that in normal preterm and term infants
there is a direct relation between birth weight and weight of the placenta.
Placental weight and cord diameter are significantly smaller in the intra-
uterinc growth-retarded infants compared to those in the normal pre-
term and term infants.51® As the umbilical cord is also an cssential
part of the fetal-maternal circulatory system, it is natural that the same
relation exists between the cord length and fetal and placental weight.

Many authors have observed that there is no significant growth in
cord length after 28 weeks of gestation.»? Also there is general agree-
ment that the weight of the placenta docs not increase appreciably after
the thirty-sixth week of gestation. The content of desoxyribonucleic
acid (DNA) in normal placentas docs not increase beyond the thirty-
sixth weck. After this time the placental cells cease to multiply and any
further increase in placental weight is the result of cell enlargement and
growth of fibrous tissue. Therefore, birth weight and placental weight
are not as well correlated after 36 weeks. We reached the same conclusion
for cord length. After the 36th week of gestation there is no significant
correlation between the cord length and gestational week.

The cord was found to be coiled round part of the body in 34.7 %
of the cases. The mean cord length seemed to increase according to whet-
her the position of the cord was normal or around the neck of the fetus.
There was a positive correlation between the cord length and the num-
ber of coils (p < 0.05). We determined true knots in the cord in 4 cases,
and we found no significant correlation between the cord length and
the possibility of truc knots.

The coiling of the umbilical cord around the neck of the fetus  causes
decreased fetoplacental circulation. In the majority of the cases it was
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possible to corrclate the oxygen values in the umbilical vesscls with the
clinical state of the newborn (evaluation according to Apgar)s. 41112
However, we did not investigate this in our study. We did not determine
any positive correlation between Apgar score and the encirclement of
the cord and true knots. In fact, the question of whether the develop-
ment of metabolic acidesis in some cases of umbilical cord encirclement
is only a consequence of coiling or whether placental dysfunction plays a
decisive or a secondary role still remains to be answered.*

Finally, it has been stated that variable cord lengths may be due
to the fact that umbilical blood vessels grow in one dimension only, in-
dependent of contiguous structures. The factors responsible for this fetal
vascular growth neced further study because they may be linked first
with Hoboken's valves or endothelial cushions in the umbilieal arteries
or secondly, with intravascular pressure in the umbilical arteries.!
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Radical Vulvectomy For
Squamous Cell Carcinoma of
the Vulva

Mortality, Recurrence and Complications
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Summary

'|' wenty-one patients with squamous cell carcinoma of the vulva who
were subjected to radical vulvectomy and inguinal-pelvic lympha-
denectomy were studied. The overall mortality rate was 24 %,. Operative
and tumor related mortality was 9.5 % and 14.2 9, respectively. Recur-
rence were scen in 5 patients. The most common complications were
wound infection and breakdown. Related literature is reviewed.

Key Words: Vulvar carcinoma, Radical vulvectomy, Lymphade-
nectomy, Mortality rate.

Introduction

Squamous cell carcinoma is the most common malignant tumor of
the vulva, comprising over 90 9 of all vulvar malignancies and account-
ing for 4 9, of all genital malignancics in women.! The frequency of
this disease increases with age, and it is most common in women over
the age of 75, in whom its incidence is 19.9 per 100.000 women.? The
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standard primary therapy is radical vulvectomy and inguinal lympha-
denectomy, irrespective of the size of the vulvar lesion or the presence
or the lack of discasc in inguinal lymph nodes and additional deep pelvic
lymphadenectomy in sclected patients. The prognosis for this carcinoma
is directly related to the size-stage of tumor, the area of lesion, grade,
depth of invasion, lymph node metastasis at the time of diagnosis and
treatment arc undertaken.® In stage I-1I discase, the corrected 3-year
survival ratc should approach 90 ©,. The opecrative mortality varies
from | 9, to 20 9, in the literature.* Recurrence may be loeal or distant
and over 80 9; will occur in the first 2 years after therapy.?

The purpose of this study is to evaluate the mortality, recurrence
and complications in patients who were subjected to radical vulvectomy,
inguinal and pelvic lymphadencctomy for squamous cell carcinoma of
the vulva.

Materials and Adethods

Twenty-one patients with squamous cell carcinoma of the vulva
treated at the Division of Gynccologic Oncology from 1964 to 1986
were reviewed. Data were obtained from patients’ clinical records, pat-
hology reports and follow-up records. The age of thesc 21 paticnts rang-
ed from 32 to 83 years with a mean of 56.7 4+ 13.2 anda median of 56
years. Five patients had hypertension and another four patients had
diabetes mellitus. Although 90.5 %, (14) of the paticnts had one or more
pregnancies, 0.5 9% (2) did not have any pregnancies. Of the 21 patients,
9 had ulcus, 7 had ulcus-mass, 4 had only vulvar mass and one had dis-
coloration. Lesions were seen on the clitoris in 5 patients, on the labia
in 14 patients, and in the fourchette and in the perincum in two patients,
The final diagnosis was made by the histologic examination of specimens
obtaincd from cach patient. Of the 21 patients 9 had stage I discase, 11
had stage II and one had stage I1I disease according to FIGO and TNM
(Table II). All patients were subjected to radical vulvectomy, bilateral
superficial and deep inguinal lymphadenectomy. After removing the
Cloquct node in every patient, it was sent for {reezing. Additional pelvic
lymphadenectomy was performed in 12 patients who had central invol-
vement (7) and who had a positive Cloquet (5).

In addition, radiation therapy was given to patients with inguinal
or pelvic node metastase and with grade 2 or more.

Pathological review of the slides of the original biopsies and the
operative specimens was performed; particular note of the depth of
stromal invasion, grade, lymphatic and vascular channel involvement
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and lymph node mectastasis was made. Lymph node metastasis was found
in 9 of 21 patients. The corrclation between lymph node metas tasis and
localisation of tumor is shown in Table 1. As shown in Table 1, 5 pa-
tients with tumor of the clitoris had inguinal, one had inguinal and pelvie
lymph node and only one did not have any lymph node metastasis.

TABLE I
LYMPH NODE METASTASES AND LOCALIZATION OF THE TUMOR

Lymph node metastasis

Localization Present Absent Total
Clitoris 4% | 5
Labia, fourchette-perine ] 11 16
Tatal 9 12 2i

* Onc patient had concomitantly pelvic node metastasis
The follow-up time variced from 3 to 17 years.

Resulis

The overall mortality rate was found to be 24 %. Of the five pa-
tients who died, two (9.5 9) were lost due to postoperative complica-
tions and three (14.3 %) had tumor related deaths (Table II). One of
two patients who died postoperatively was lost due to the pulmonary
emboli on the 14th day of surgical procedurc and the other one because
of wound infection-sepsis on the 24th day of surgical intervention.

The interval between initial procedure and at the time of death in
threc patients with tumor related deaths was 2.5, 4 and 5.5 years, res-
pectively. The correlation between the stage and patients death is
given in Table II

TABLE 11
STAGE AND MORTALITY RATE

Not tumor-related deaths

Stage {due to the postop. comp. ] Tumor-related deaths Total patients
I 1* | 9
11 1% 1 11
111 1 !
Total 2 3 2]

* Onc patient dicd from pulmonary embelus on the 14th day of surgical procedure
** One paticnt dicd from sepsis, on the 24th day of initial surgery

The mortality rate was 33.4 9, in patients (3/9) with lymph node
metastasis and was 16.7 9, in patients (2 /12) without lymph node metas-
tasis {(Table III).
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TABLE III
LYMPH NODE METASTASIS AND DEATHS
Lymph node metastasis Deaths Total %
{(+) 2 (3) 8 (9) 25
) 1 (2) 11 {12) 9
Total 3 (5) 19 (21} 15.8
( } including all deaths and patients

Recurrence was observed in 5 patients after surgical intervention
(Table IV). Of these 5 patients 3 dicd, as noted above.

TABLE IV
RECURRENCES SEEN IN FIVLE PATIENTS

Interval between
Lymph node  initial surgery

Recurrence Stage  mctastasis and recurrence Therapy Results
Local vulva 1 - 13 years s Normal in
' 3rd year
Local vulva 11 + 2 years S Normal in
3rd year
DifTuse 11 4 5 years R 4+ Che Exitus in
6th month
Diffuse 1 . 1.5 years Che Exitus in
Ist year
Diffuse 111 - 1.5 ycars R Exitus in
15t year

5: Burgery R: Radiation Che: Chemotherapy {as Bleomycin}

Some complications such as wound infection-breakdown in 10
paticnts, lymphocyst in 3 paticnts, ieg edema in two patients, tromboph-
lebitis in 3 patients, sexual dysfunction in another three patients and
severe scars in one patient occurred after initial surgical procedure.

Discussion

Squamous cell carcinoma is the most common malignant tumor of
the vulva, comprising over 90 %, of all vulvar malignancics.! In the
present series, this figure was 82.0 9% of all patients with vulvar malig-
nancies.

Radical vulvectomy with inguinal lymphadencctomy should be
the standard surgical procedure if the primary tumor and regional me-
tastases are operable.! Pelvic lymph node dissection was recommended
in patients with mectastases to the Cloquet and central tumor (clitoris,
comissura posterior).” In this study, 12 patients were subjected to ra-
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dical vulvectomy with bilatcral inguinal and pelvic lymph node dissec-
tion and the remaining 9 had radical vulvectomy and bilateral groin
dissection. Pelvic lymph node dissection was routinely performed in our
patients with positive Cloquet and central tumor. Although pelvic me-
tastases occur after inguinal metastasis, it may be seen without inguinal
node metastases. The overall risk of pelvic node metastases is between
8.5 ¢, and 16 °, in paticnts with positive inguinal node.” In our se-
ries positive pelvic lymph node was scen in onc patient who had ingui-
nal node metastases.

The prognosis of squamous cell carcinoma of the vulva is directly
related to the extent of discase, stage, clinical and pathologic status of
the inguinal nodes, depth of invasion, vascular invasion, the area of the
tumor and treatment arc undertaken.*%¢ Hacker et al, reported a
5-year survival ratc of 98 9; in stage I diseasc and 90 9, in stage II.
Regardless of the stage, if negative lymphatic nodes were present, there
was a 96 0, survival rate. This dropped to 66 9%, if positive nodes were
present.”:® The mortality rates were 33.3 9, for patients with positive
lymph node and 16.7 9 for patients without pesitive lymph node in
our secries.

Operative mortality varics from 1 9% to 25 %, in the literature; at
radical vulvectomy it is 1-3 9, and at radical vulvectomy and groin
lymphadenectomy it is 5-10 9, and at pelvic exenteration it is 6-25
9,.+5%% Operative mortality, in this scries, was 9.5 2.

High rates of wound breakdown, local infection-sepsis, pelvic re-
laxation, lymphedema, decreasing of sexual satisfaction have accom-
panied radical vulvectomy, groin and pelvic node disscction.' Wound
infection and dchiscence have been reported with an incidence that
varies from 20 to nearly 60 9;,."* This figure, in this study, was 42.8 9.
Removing less amount of skin and decreasing the undermining of the
skin flaps have reduced the incidence of wound breakdown. Suction
drainage has also added to decreased morbidity. Careful debidement
and vigorous care to keep the wounds clean and dry will result in almost
adequate hcaling.

Lymphedema of the lower extremitics is another major problem,
especially in patients who have had both inguinal and deep pelvic node
dissection. In the study reported by Podratz, Symmonds and Taylor
varying degrees of lymphedema of the lower extremitics occurred in
69 9, of their patients.!> Lymphedema of lower extremitics was seen in
three patients in the present study., The incidence of this debilitating
long-term complication can be reduced by routine use of custom-made
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clastic support hose during the postoperative period while collateral
pathways of lymph drainage arc being developed,

The development of a lymphocyst in the groin arca is an infre-
quent occurrence and it usually resclves spontancously. Occasionally,
intermittent aseptic aspiration of the fluid and infection of tetracyclin
facilities resolution of these collections. Lymphocyst developed in three
patients and resolved spontancously in our serics.

Symptoms related to stress incontinence and the development of a
cystocele or rectocele are sometimes reported by these patients.

Removal of significant vulvar tissue, particularly the clitoris, can
result in decreased sexual satisfaction.
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Summary

case of Primary Thrombocythemia is presented. Initial hematologi-
A cal examination showed a platelet count of 2700x10°/] and a WBC
of 4.8x10%/1. 52 9, of peripheral blood cells were blasts and 51.5 and
68.5 % of the bone marrow were blasts and promyelocytes /promono-
cytes respectively. Chromosomal analysis revealed 46XY,1(15q,22q). At
autopsy megakaryocytic leukemia infiltrating the bone marrow and
the white pulpa of spleen was detected. Chromosomal abnormalities
of primary thrombocythemia and megakaryocytic leukemia are reviewed.

Key Words : Karyotype, Primary thrombocythemia, Megakaryo-
cytic leukemia.

Introduction

Primary thrombocythemia (PT) is a rare mycloproliferative disor-
der characterized by proliferation of hematopoictic tissucs predominantly
megakaryocytes and resulting in marked thrombocytosis. Some of the
clinical and laboratory features of Chronic Myelogenous Leukemia and
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Polycythemia Vera such as leucocytosis and splenomegaly may also be
present. In order to distinguish PT from these disorders, a platelet count
in excess of 10°/1, marrow megakaryocyte hyperplasia, a normal red
cell mass and absence of Philadelphia chromosome are helpful. Various
karyotypes have been described in PT, but the dominant finding is a
normal karyotype.® 12 PT can also evolve into acute leukemia, In this
report we describe a thrombocythemia patient with a translocation bet-
ween chromosomes 15 and 22 who developed a megakaryocytic leu-
kemia,

Case Report

A 47 yearold male with gingival hyperplasia showed thrombocytosis
2700x10°/1, hemoglobin 94 g/1 and WBC 4.8x10°{1.52 9%, of the white
cells. In the peripheral blood smear were megakaryocyte or monocyte
like blast cells which did not carry any antigens against the monoclonal
antibodies Leu MI, OK Ial, OKT3, or J5. Plasma lysozyme was 8.6
and 5.1 mg/1(Normal: 5-15) and urine lysozyme was < 1.0 mg{1{(Nor-
mal: <20 mg/l}. The bonc marrow had a cellularity of 90 %,. The
number of blasts and promyclocytes/promonocytes were 103 /200 and
137/200, respectively. There was an abundance of megakaryocytes,
each with one small pycnotic nucleus. There were no Auer rods, or any
sign of myelofibrosis. Peroxidase and csterase stains were negative,and
sodium floride inhibition was positive. Thesec data suggested a mega-
karyocytc leukemia. Despite treatment with rubidomycin, cytosine
arabinoside, vincristine and low dose heparin, and after he became feb-
rile, treatment with gentamycine, carbenicillin, trimethoprim-sulfa-
methexasole and cephalosporin there appeared melena, Pscudomonas
septicemia and an axillary abscess after which the patient died on the
14th day. Adequate transfusions of erythrocytes, platelet concentrates
and freshly frozen plasma were given according to vital signs and blood
counts.

A bone marrow specimen was taken at the time of diagnosis. G band-
ing consistently showed a translocation between the long arms of the
chromosomes 15 and 22. In contrast, cultured fibroblasts had a normal
male karyotype.

At autopsy, bone marrow was highly cellular and full of megakar-
yoblasts and megakaryocytes. Similar infiltration was observed in the
reduced splenic white pulpa.
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Discussion

Both Primary Thrombocythemia (PT) and Megakaryocytic Leu-
kemia (M7) are rare disorders, Marked peripheral thrombocytosis and
an abundancec of maturc megakaryocytesin the bone marrow were find-
ings in favour of PT. The proliferation of poorly differentiated megakar-
yoblasts in the peripheral blood, bone marrow and spleen suggested
progression to M7. To our knowledge our finding of t{15q,22q) has not
been reported in either PT or M7. Various karyotypes have been des-
cribed in PT which are summarized in Table 1. The initial findings of
Zaccaria which suggested a constant 21g- deletion was later found to be
nonspecific.’ As the number of studied patients increased, normal kar-
yotype appecared as the dominant finding.®'? Third International
Workshop on Chromosomes in Leukemia have concluded that only
5.3 9, PT patients showed definite chromosomal abnormalites.?

TABLE I
CHROMOSOMAL ABNORMALITIES OBSERVED IN PRIMARY
THROMBOCYTHEMIA

Chromosome changes Relerence

Normal karyotype 4,9, 12

{9, 22) 4, G, 7, 13, 14, 15

Complex (9, 22, X} 11

21q- 5

Extra chromosomes (9,8 orl0) 1, 4

Aneuploidy (groups B, C, D) 3

Dicentric chromosome, acentric fragment 2

Partial trisomy (2q-+) 9

Pscudodiploidy 9
TABLE II

CHROMOSOMAL ABNORMALITIES OBSERVED IN MEGAKARYOQCYTIC

LEUKEMIA

Chromasome Changes Relerence

Various abnormalities of 21 10, 19, 20

(9, 22) 8, 16, 18

Trisomy 9 (and t{1, 9) + t{12, 13)) 8

(12, 13) 16

Trisomy 8, Trisomy 2, abnormalities of 1 20

t(i1, 22) 20

Hypodiploidy 17
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Cytogenetic abnormalities of chromosome 21 have been associated
with M7 as well as with PT.".1%2 There are other abnormalities
observed in M7 cases {Table IT). At present no specific karyotype for
M7 has been defined. Our patient carrying the features of both PT,
initially and M7 later, had a crromosomal abnormality which has not
been defined in any of the diseases. Obviously, further cases have to be
studied before any conclusions can be drawn regarding the correlation
between specific chromosome aberrations and M7.
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Summary

hree cases with pelvic actinomycosis arc presented. Besides the fact

that actinomycotic involvement of the pelvic viscera is a rare oc-
currence, the inflammatory process was unilateral and isolated in all
three cases. In the first patient the source of the infection was thought
to be the bowel whereas in the sccond one, it was suggested the intraute-
rine device may have played a part in the pathogenesis of the discase.
In the last case, we found no clue as to what the predisposition could
have been in the development of the diseasc.

Key Words: Pelvic actinomycosis, intra-uterine device, unilateral
pelvic abscess.

Tutroduction

Actinomyces Israclii is an anacrobic gram positive filamentous
bacterium which is a common saprophyte of the oropharynx and the
intestinal tract. Under normal circumstances, it cannot penctrate in-
tact anatomical barriers, thercfore requires tissue injury like bowel sur-
gery or ruptured appendix or the presence of a forcign body like intra-
uterine device (IUD), for the development of pelvic actinomycosis.

Until the first cases of pelvic actinomycosis associated with intra-
uterine device were reported,’? direct extension from the gastrointes-
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with oral tetracycline and intramuscular penicillin procaine for an ad-
ditional 10 days. When she was seen 6 weeks post-operatively at the out-
patient GYN clinic, she did not have any complaints and physical find-
ings were normal, In December 1983, she presented to have her un-
desired 8 weeks pregnancy terminated.

Case 3: A 39 year old, married woman, gravida 6, para 2, abortus
4, was seen at the out-patient GYN clinic in June 1985. Her main com-
plaints were meno-metrorrhagia for the last two months and lower
abdominal pain on her right side. She had had 4 terminations of unwant-
ed pregnancies in the past with no postabortive complications, Her vital
signs were all normal. The pelvic examination findings were as follows
the vagina was relaxed and the cervix was multiparous There was a
right sided adnexal mass of 10 cms. in size, fixed in the pelvis with un-
defined borders and a slightly enlarged, myomatous uterus in bimanual
examination. Pre-operative laboratory tests were normal.

She underwent laparotomy on Junc 27, 1985 .The uterus and left
adnexal area were free of any pathology. An isolated inflammatory mass
of 7 cms by 8 cms. in dimension involving the right tube and ovary was
detected. The appendix was long and erectile, therefore an appendec-
tomy was also performed besides hysterectomy and bilateral salphingo-
oophercctomy. Post-operative antibjotic regimen included penicillin G
aqucous, gentamycin and chloramphenicol for 10 days. Her post-operati-
ve course was uncventful and she was discharged in good condition.

Pathology: Histologic examination of the removed ovaries revealed
multiple microabscesscs, some of them containing colonies of Actinomy-
ces. Sulfur granules were also scen. Gram stain demonstrated that these
granules were composed of delicate branching beaded gram-positive
filaments, as well as many pleomorphic coccobacillary forms. The
presence of these organisms was further confirmed by PAS stain. There
was endosalphingitis of non-specific type in the removed tube specimens.
Light microscopic exam of the endometrium and the myometrium in
the hysterectomy specimens revealed no peculiar pathology.

Discussion

The route of infection in genital actinomycosis isstill little understood.
Actinomyces Israclii is not a normal inhabitant of the female genital
tract of healthy women.* Such a source of infection i quite probable if
there is prior involvement of the appendix or caccum, particularly if
adnexal disease is present on the right side. In addition to the direct
spread from the bowel, the entrance may well be by direct extension
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from the exterior of the patient’s bowel across the perinecum to the vagina
and the rest of the genital tract. The presence of an intrauterine device
may provide the site of entry by acting as a wick with its string and by
croding the endometrium. A combination of chronic tissue injury, a
foreign body and the vaginal anacrobic fiora creates a favorable environ-
ment for the growth of actinomycetes.® A copper “IUD” might produce
an cven more favorable medium because of the reducing power of
mctal." The precise role of an “IUD” in facilitating infection is con-
jectural. Reports in the literature citing the occurrence of genital actino-
mycosis in “IUD” users arousc the suspicion that “IUD” somchow
predisposes the upper genital tract to this infection.

It is also possible that the tube and ovary may be infected by hema-
togenous spread from the infected tecth and gingiva! since some of the
specics of the actinomycotic organisms have been considered normal
inhabitants of the carious tecth.!? The source of actinomycotic infection
in this report may have been the ileocecal region in the first case since
the patient had had an appendectomy in the past (although not very
likely since the infected ovary was the left one and strangely enough the
right tube was intact) and the genital tract associated with uterine per-
foration and “IUD” in the second patient. In the third case, no pre-
disposing factor as a potential source could be detected.

The length of “TUD” use at the time of diagnosis of pelvic actino-
mycosis ranged from 15 months' to 25! in the literature. In our case,
the time interval was only 7 months. More important than the duration
was the occurrence of unrecognised uterine perforation during termina-
tion of her pregnancy 3 months prior to the diagnosis of actinomycotic
ovarian abscess at laparotomy.

The organism which grows as a facultative anacrobe is difficult to
culture and in most of the cases in the previous reports including ours,
the diagnosis has been based on the finding of typical granules consist-
ing of Gram positive branching bacilli in tissue scctions.® '*1¢ Since
recognition of the disease has never been made pre-operatively by the
clinician, the pathologist must have a lrigh index of suspicion especially
when the adnexal inflammatory process is unilateral.® This interesting
feature of finding unilateral tuboovarian abscess with the “IUD” has
led some authors to suggest that this association may represent a “de-
finite clinical entity”. Actually, like ours’, most of the previously report-
ed cases of actinomycotic tuboovarian abscess were unilateral. There
was no evidence that the infection had spread beyond the genital tract
m any of the patients reported.? Actinomycosis of the urinary bladder
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was reported in an “IUD” user in whom the lesion in the bladder was
thought to be a malignant neoplasm,"”

A retrospective study by cervico-vaginal smears showed a prevalen-
ce (19.7 %) of actinomycetes-like organisms among “IUD” users where-
as no positive smcars were obtained in non-IUD users.'! Since it is
possible that Actinomyces may be confused with other morphologically
similar anacrobic organisms, accurate identification of actinomycosis
in the uterine environment in the presence of “ITUD” by cervico-vaginal
smears is very difficult.® ' The demonstration of actinomycotic invol-
vement of the endometrium by culture or histology has never been made
yet.! The rarity of reported cascs of tuboovarian actinomycosis as a comp-
lication of “IUD” usage scems to favor the suggestion that some other
unknown factor(s) play arole in the development of clinical pelvicinfection.
It is also possible that in some cases of adnexal inflammation, the diag-
nosis of the discase is being missed by the pathologist if she does not care-
fully scarch many sections of the tissuc looking for sulfur granule.

Penicillin appears to be the drug of choice in the treatment of ac-
tinomycosis. Surgical extirpation of infected tissue in combination with
penicillin offers the best therapeutic results..6 1113, 15,1618 For po-
sitive cervico-vaginal smears, therapy has included “IUD” removal,
antibiotic treatment or a combination of both.!! The operative mana-
gement of the second patient in the present report represents a deviation
from “established” gynecologic practice. The reasons for removing just
the involved ovary and the adjacent fallopian tube, lcaving the rest of
the pelvic organs intact were, her desire for future fertility, the patient’s
young age and the normal appcarance of the opposite adnexal structures.

There are few reports in the literature where similar conservative
surgical approaches were performed successfully.s* In the above cited
report", the patient conceived and carried a [ull term pregnancy
following conscrvative surgical treatment of a unilateral actinomycotic
tubo-ovarian abscess. We believe that these patients on whom conser-
vative surgery is performed should be observed for some time before cure
is assured since recurrences have been reported in such cases.!?

Most recently Persson from Sweden reported a very interesting and
innovating study' on Actinomyces-like organisms (ALOs) detected in
Papanicolaou-stained cervico-vaginal smears. Of 367 asymptomatic
women cxamined, 20 (5 %) were found to harbour the organism. When
women without IUDs were compared with women with current IUD
use for threc years, six years and for more than six years, no statistically
significant differences in colonization frequencies were found. Persson
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also performed a longitudinal study wherc 15 healthy women were cxa-
mined three times a week for two consecutive menstrual periods. Five
women were IUD users, five used oral contraceptives and five used no
contraception. All women cxamined harboured A. Israclii, the colo-
nization frequency varying between 7-74 9 of sampling occasions. From
this study it is concluded that A. Israclii occurs as a part of the normal
genital flora and that IUD usc per se does not increase colonization
frequency. The identification of A. Israclii in the genital tract does not
predict discasc.

In summary, the possibility of actinomycosis should be considcred
whenever a patient who carries an IUD or mentions having had a bowel
injury in the past, develops evidence of pelvic inflammation especially
if the adnexal involvement is unilatcral, The pathologist should scarch
carcfully for sulfur granules, particularly when a granulomatous pro-
cess is seen histologically. In young patients where future fertility is of
concern, a more conservative surgical treatment may be considered.

There is no agreement on dosage and duration of antibiotic therapy.
It has been suggested that penicillin therapy should continue for at least
60 days.! Most of the authors, however conceded that the beneficial
response of penicillin is only temporary and recommended surgery as
the best therapy. In the clinical management of the 3 cases presented,
the mainstay of therapy was the surgical cxtirpation of the involved
pelvic organ combined with antibiotics for shorter than the recommend-
ed period of time. Whether administration of long term antibiotic
regimen is really essential or not, nceds to he further studied in larger
serics.
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Simultaneous Tubal and
Intra-Uterine Pregnancy
Following Hyperstimulation
Syndrome with Combined
Clomiphene and
Gonadotropin Therapy

Kutay Biberoglu, M.D.*

Summary

A case of combined tubal and intrauterine pregnancy is presented. The
difficulties in diagnosis and proper management of this rare entity
are discussed.

Key Words: Combined pregnancy, infertility, ovulation induction,
hyperstimulation syndrome, human menopausal gonadotrophin.

Introduction

In rare instances tubal pregnancy may be complicated by a coexist-
ing intrauterine gestation, a condition designated as combined pregnancy.
This obstetric rarity can be encountered more often in patients
undergoing ovulation induction therapy. Since it can have scrious and
fatal conscquences, physicians dcaling with infertility problems should
be aware of this possibility.

This report presents a case of a typical combined pregnancy.
Case Report

A 25-year-old woman was first examined at the Infertility -Repro-
ductive Endocrinology Clinic for oligo-amenorrhea and primary infer-
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tility in March 1983. Gynccologic history revealed abnormal menstural
cycles which occurred every 60 to 90 days. Initial infertility evaluation
showed normal semen analysis and bilateral tubal patency with a normal
shaped uterine cavity on the hysterosalphingogram. Hormonal workup
was compatible with an ovulation indicating no specific endoerine ab-
normality except that the serum luteinizing hormone level was increased
four-fold with low serum follicle stimulating hormone valucs. She was
not obesc and had no clinical feature of hirsutism. Peripheral androgen
levels were all within normal limits. Clomiphene {Clomid-Merrell)
was started at a dosc of 50 mg. /day between days 5 through 9 with
Human Chorionic Conadotropin (H. C. G.) injection on day 14 of
the cycle. When she failed to respond to Clomiphene, as indicated by no
ovulation during 6 months of treatment with increasing amounts of
Clomiphene (up to 200 mg./day for 5 days), Human Menopausal
Gonadotropin (H. M. G.) was added to the ovulation induction regimen.

Ovarian follicular ultrasonography and estrogen monitoring was
begun when cervical mucus revealed the effect of estrogen stimulation.
Clomiphene was given, 50 mg /day from 3 rd through 7 th days followed
by HMG (Humegon-Organon) injections of 2 ampoules/day (75 units
of FSH&LH in cach) between 8 th and 15 th days (total of 16 ampoules
administered} of the treatment cycle. Two dominant follicles on each
ovary (26x22 mms. and 24x20 mms.) were detected ultrasonographically
on the 15 th day of the treatment cycle.

The patient reccived 10000 units of HCG intramuscularly on day
16, when the serum estradiol concentration reached 1300 pg/ml. Her
basal body temperature rose from 36.4 °C to 36.9 °C the next day after
HCG administration and stayed clevated on the BBT chart. Despite the
biphasic ovulatory BBT curve, the ultrasonography showed further
increasc in the diameters of both the dominant follicles on each ovary
(28x26 mms. right and 36 x 30 mms. left).

No further treatment was given to induce ovulation for fear of
creating hyperstimulation. Periodic pelvic examinations indicated mild
ovarian hyperstimulation during the following week and she was adviced
to rest at home taking her daily body weight and to report in casc severe
abdominal pain took place. On Jan. 27, 1985 (16 days following HCG
administration) she was admitted, complaining of abdominal distention
and pain accompanied by nausca.

Severe hyperstimulation was diagnosed based on bilateral ovarian
enlargement filling the whole pelvic cavity, minimal ascites, pleural
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effusion and vulvar edema. On jan. 28, serum progesteron, cstradiol
and B-HCG levels were as follows P: 50 ng/ml., E,: 1300 pg/ml,, B-HCG
7.20 ngfml (N: less than 0.75 ng/ml.). During her stay in the lhospital,
the vital signs and serial blood hematocrit and clectrolytes remained
stable. The B-HCG levels continued to rise thereafter, and was found
to be 25 ng/ml (a threc-fold increase in 8 days) on Fcb.6,1985. A week
later (Feb. 13 th.) B-HCG level stopped increasing at a level of 25.7
ng/ml. Pelvic ultrasonography on Feb. 27, revealed an intrauterine
gestational sac with a single fetus of 7.5 weeks with no cardiac activity,
accompaniced by bilateral ovarian enlargement of 113 x 62 ms and 99 x
94 mms in dimensions respectively. On the same day, urinc pregnancy
test (Neo-Planotest Duoclon) was positive. The patient was informed
that the fetus was no longer alive but based on the positive urine preg-
nancy test, she refused to have a dilatation and currettage. Her pleural
effusion, ascites and vulvar edema dissappeared and she felt more com-
fortable. She was discharged upon her request and her repeat urine
pregnancy tests remained positive on March 1,4,7 and 15, 1985. On
March 15, her repeat ultrasonic examination confirmed the diagnosis
of an intrauterine missed abortion and hyperstimulated ovarics. She
eventually agreed to have a curettage based on the sccond pelvic ultra-
sound report and a negative urine pregnancy test. On March 18, 1985,
a dilatation and vacuum curettage was performed under gencral anest-
hesia. The analysis of the tissuc obtained was compatible with the diag-
nosis of a missed abortion. Examination under general anesthesia re-
vealed bilateral ovarian cysts of 6 ¢ms. in diameter on each side. Ap-
proximately 6 hours following the procedure the resident in charge in-
formed that the blood pressure was declining with a rapid pulse rate.
The abdomen was tender with signs of rebound. Undetected uterine
perforation was suspected and she was immediately taken to the operat-
ing room and a laparotomy was performed. Free blood measuring a
liter and a half was seen in the peritoncal cavity with a ruptured right
tubal ampullary pregnancy. A conservative tubal surgery was not
feasible duc to the extreme tubal damage therefore a right partial sal-
pingectomy was performed. Both ovaries were enlarged which is com-
patible with hyperstimulation. The patient made an uncventful recovery
and was discharged on the 6 th postoperative day. Microscopic exa-
mination confirmed the diagnosis of intrauterine and tubal pregnancies.

She developed regular menstrual cycles following combined preg-
nancy and conccived spontancously, 4 months later. She has delivered
a healthy baby boy at the time of this writing.



188 HACETTEPE MEDICAL JOURNAL

Discussion

The incidence of combined pregnancy is 1/15000 to 1/30000 births
with the intrauterine fetus surviving in one of 3 cases.! Berger reported
two cases of simultancous intrauterine and tubal pregnancy following
induction of ovulation with clomiphene therapy in onc and gonadot-
ropin treatment in the other.?

In this rare and specific type of complication, medical literature
indicates that tubal pregnancy may terminate early and intrauterine
pregnancy may be lost at the same time, or tubal pregnancy may ter-
minate early and intrauterine pregnancy may remain intact. As in the
presented case, the uterine pregnancy may be lost first and the tubal one
may rupturc later.

Most of the authors believe that the spontancous abortion rate is
increased in pregnancies that follow clomiphene and for gonadotropin
therapy. Faulty ovum formation, multiple pregnancy and corpus iu-
teum inadequacy (in the case of clomiphene therapy) are possible con-
sequences of ovulation induction that could increase the abortion rate.
Ovaulation induction causing maturation of multiple follicles, results in
the secretion of estradiol and other sex steroids above physiologic levels.
Mc Bain ct al., suggested that an unexpectedly high rate of ectopic preg-
nancy after conceptions following gonadotropin-induced ovulation was
due to this high rate of cstrogen production affecting oviductal motility.3
Schenker et al., reported that as many as 1 9, of pregnancies that follow
gonadotropin treatment might be complicated by an unusual problem
with the occurrence of intrauterine and extrauterine pregnancies si-
multancously.*

A laparoscopy should have been done along with curettage as an
auxiliary diagnostic procedure on the case presented, but it was not
considercd because multiple ultrasonic examinations and pelvic exa-
mination under anesthesia revealed bilateral adnexal masses compatible
with hyperstimulated ovaries. Re-evaluating the presented case retros-
pectively, several clues such as the occurrence of two dominant follicles
on cach ovary and positive pregnancy tests lasting long after ultrasonic
diagnosis of intrauterine fetal death should have led us to consider the
possibility of a combined intrauterine and tubal pregnancies.

This possibility creates an obligation for the clinician to differen-
tiate between concurrent intrauterine and extrauterine pregnancy rat-
her than ovarian hyperstimulation syndrome when investigating adnexal
enlargements after gonadotropin-induced ovulation.
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Summary

A cne fulminans which runs an acute course is characterized by ulcerat-
ed skin lestons with systemic manifestations. Musculoskeletal
system involvement is seen in morc than half of the cases. Review of
the English litcrature revealed 40such cases. To the best of our knowledge,
acne fulminans associated with bone lesions has not been reported in
Turkey. Such a casc is presented here.

Key Words: Acne Fulminans, Bone Involvement

Introduction

Acne fulminans is an acute form of acne and has a predilection for
young men aged between 13 to 22 years.! Besides painful and scarring
cutancous lesions, systemic manifestations such as fever, fatigue and
musculoskeletal pain are usually present. Leukocytosis, clevated eryth-
rocyte sedimentation rate (ESR), hematuria, and radiological or
scintigraphic abnormalities suggestive of musculoskeletal system pat-
hology are among the laboratory findings.

Case Report

A 19 ycar-old man was admitted to the hospital for evaluation of
painful skin lesions on his face. He had had mild acne for the last two
years and several treatments including tetracycline hydrochloride had
been employed with only a temporary beneficial cffect. Five days before
admission he experienced an intense musculoskeletal pain most notably
on the presternal region.
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Physical cxamination disclosed painful, inflammed pustules and
ulcerated nodules on the face (Figure 1). On palpation therc was deep
pain at the sternal region. Other positive findings included fever, weak-
ness and weight loss,

Figure 1
Painful inflammed pustules and ulecrated nodules on the face.

Laboratory studies revealed the following valucs: hemoglobin, 12.0
g/dL; white blood cell count, 15.000fcu mm with 73 9} ncutrophils,
20 % lymphocytes, 6 % monocytes, and 1 9 cosinophils; hematoerite,
42 %; ESR, 62 mm /hr. Staphylococcus epidermidis was isolated from
the pustules on the face.

The following laboratory findings werce all normal or negative:
serologic test for syphilis, urinalysis, platelet count, blood urca nitrogen,
leucocyte function tests, fasting glucose level, lactic dehydrogenase,
alkaline phospatase, serum albumin and total protein levels, uric acid,
creatinine, immunoglobulin levels, antinuclear antibody titer, rheuma-
toid factor, complement components C; and Cy levels. Blood cultures
were ncgative. Roentgenograpic examination of the bones were normal.

Serial technetium Tc 99m scans disclosed increased uptake at
corpus and manubrium sterni (Figure 2). Bone biopsy could not be
performed duc to the patient’s disapproval.
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Figure 2
Technetium Tc 99 scan showing increased uptake (darker area) in sternum.

Oral prednisolone (50 mg/day) was started. The musculoskeletal
pain disappcared within a few days while skin lesions showed a favour-
able response.

Discussion

Acne fulminans is characterized by the sudden appearance of
painful inflammatory ulcerated skin lesions that show spontancous
remission with scar formation. The lesions favour young men between
13 to 22 ycars of age. At lcast 40 cases have been reported to date.?
To the best of our knowledge such a case has not been reported in Turkey.

Skin lesions are usually accompanied by systemic manifestations
that include fever, anemia, lcukocytosis, clevated ESR and weight loss.
Musculoskelctal system involvement is scen in more than half of the
cases, and is characterized by bone pain (especially involving trochan-
ters, spine and thoracic cage), myalgia, peripheral arthritis (asymmet-
rical, non-erosive, and sclf-limiting).?
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As in our casc, patients often complain of anterior chest pain. This is
presumably sccondary to rib and sternum involvement.? In some patients
osteolytic bone lesions are observed by rocntgenograms and for scinti-
grams. In our casc, bone scans showcd marked uptake of the isotope
while the roentgenograms were all normal.

The ctiology of the musculeskeletal system involvement in acne
fulminans is not fully understood.? One of the theories that has been
advanced to explain the pathophysiology of the bone lesions is the pos-
sibility of Propionibacterium acnes septicemia originating from the pus-
tular lesions.” However, in some cases blood cultures were negative and
no clinical responsc could be achicved with antibiotic trcatment.? In
our case blood cultures were all negative.

Among other theories, the presence of an autoimimune discase,* an
abnormality in leukocyte functions,® hyperscnsitivity reaction to a bac-
terial antigen,® or Arthus or Schwartzman phenomenon® could be
mentioned. In our case there was no abnormality in leukocyte functions.
A low s level and hypergammaglobulinemia, suggestive of an autoim-
mune discase, was not observed, but we could not perform a direct
immunofluorescent microscopic examination.

At present, a hypersensitivity reaction to a bacterial antigen in the
skin and to a similar antigen in the bone scems to be a possible explana-
tion for the pathophysiology of the discase.?
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Maternal Deprivation
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Summary

tis essential for mental health that the infant and young child should

experience a warm, intimate and continuous relationship with its
mother or permanent mother substitute where both find satisfaction
and joy. If the child docs not have this relationship the situation is referred
to as “matcrnal deprivation”. A review of the literature in the field of
mother-child relationship shows the complexity of the maternal depriva-
tion concept. Even the concept itself is not clearly defined. In addition
to maternal deprivation per se, matcrnal separation, multiple mothering
and distortions in maternal care are usually dealt with under the same
heading. Although therc is general agreement on the immediate and
short term effects of maternal deprivation, there is much contraversy
over its long term effects.

Key Words : Maternal deprivation, Hospitalism, Anaclitic depression.
Maternal Deprivation

Studies dealing mainly with maternal deprivation include studies
of deprivation of sensory, affective or social stimulation. Most data come
from studies on infants and young children who have gone through
institutional care at some point in their medical histories.! Some of the
findings are also supported by animal studies, mainly studies on infant
rats and rhesus monkeys.2? There is consistency in the general findings
in that infants subjected to prolonged residence in very poor institutio-
nal environments show deficiencies and disturbances. Such children’s
development may be affected physically, intellectually, emotionally
and socially. In these studies, all children under seven years of age scem-
ed to be vulnerable and some of the immediate effects were clearly
seen within the first few weeks of life. Spitz claims to have found gross
developmental retardation and personality distortion as a result of ma-
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ternal deprivation occuring in the first year and the clinical picture
thus described has bcen named “hospitalism™ 4

Infants under six months of age who have been in an institution
for some time present a well defined picture. The outstanding featurcs
are listnessness, emaciation and pallor, relative immobility, quietness,
unresponsivness to stimuli, failure to gain weight properly despite in-
gestion of dicts (which in the home are entirely adequate), frequent
stools, poor sleep, and appearence of sadness, proneness to febrile epi-
sodes and absence of sucking habits.5 This clinical picture has been des-
cribed by Spitz and Wolf who named it “anaclitic depression”.$

In confirmation of earlicr work, Spitz and Woll’s results show that
most of the retardation in development takes place during the first six
months, especially between three to six months. Other studies show
however, that not all aspects of development are equally affected. The
least affected are neuromuscular development, including walking, other
locomotor activitics and manual dexterity. The most affected aspect is
specch, the ability to express being more hampered than the ability
to understand. Midway in retardation between motor development and
specch come social responses and adaptability. Although the carly lite-
rature suggested that scvere intellectual retardation and personality
disturbances were the inevitable outcome of carly institutional care,
recent research has found considerable variation in the level of retarda-
tion and degree of disturbance in children in differcnt institutional set-
tings. It scems likely that the absence of a mother figure is associated
with a number of dircct variables operating in such settings. These in-
clude the amount, the quality and the varicty of sensory and perceptual
stimulation provided directly or mediated by the care taker, the extent
of opportunities for acquiring and practising skills, the quality of affec-
tionate interchange with substitute mothers, age of the child and the
duration of institutional care.

Findings on the direct effects of improverished environments on in-
fants and young children are more clear cut than the longterm effects,
The long term effects of maternal deprivation appear to be: a} deve-
loping only superficial relationships, b) a lack of care for people or
inability to make true fricnds, c) inaccessibility, d) no emotional res-
ponse to stimulation, ¢) deceit and evasion, f) stealing, and g) lack of
concentration in school.

Multiple Mothering

A number of mother figures simultancously provide care for the
child with varying degrees of responsibility and differentiation of func-




MATERNAL DEPRIVATION 197

tions. Multiple mothering is not always associated with severe depriva-
tions or traumatic discontinuities in care. The presence of more than one
mother figure may be associated with more varicd stimulation in the
context of individualized care. Margaret Mead? suggested that children
who are brought up in cultures in which the childcare functions are
shared by a number of mother figurces arc better equipped to tolerate
scparation and often develop mere complex personality characteristics
as a conscquence of having more varied figures to identify with. It scems
clear that the effects of multiple mothering depend on specific patterns
of interaction between child and mother.

The situation of working mothers involves both recurrent and very
brief separations, and the maternal care which is provided by several or
even many mother figures. In the past it has been claimed that the child-
ren of working mothers are particularly likely to become delinquent
or develop some form of psychiatric disorder. There is abundant cvi-
dence from numerous studies that this is not the case.®

Maternal Separation

Maternal separation involves a break in the continuity of a rcla-
tionship with a mother fligure after a meaningful relationship has been
established. Although maternal separation {requently preceeds depriva-
tion of maternal care, deprivation experiences are not an inevitable
consequence of scparation.

Maternal scparation occurs under a wide range of circumstances
such as: 1) Temporary single brief separation followed by reunion with
parents. This may be caused by parents going on a trip, operative pro-
cedures or short term hospitalization of the child for acute illness. 2)
Repeated short term scparation with reunion. This could be caused
by illness of mother and hospitalizations. 3) Single long term separation
with reunion. Hospitalization of long duration, severe family crisis and
national catastrophies are examples of this type of separation. 4) Repeat-
cd long term scparation with reunion. This category includes children
who have been placed in foster homes or institutions during family crisis.
5) Single permanent separation, This could be caused by a parents death,
desertion, incompetence or cruelty of parents which result in permancat
foster home residence or adoption. 6) Repeated separations without
reunion. These include change of foster homes and shifts in institutions
following a permanecnt separation from parents. Among the above listed
separations, the last two lcad to maternal deprivation more frequently.

A break in the continuity or relationship with the mother figure
is a disturbing experience for infants and young children as evidenced
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by their behavior at the time and immediately following the separa-
tion.”!" Bowlby dcscribed the characteristic sequence of responses to
separation as phases of protest, despair and detachment.'? At [irst, with
tears and anger, the child demands his mother back, and hopes he will
succeed in getting her back. This phase of protest may last several days.
Later, he becomes quieter but it is clear that he still yearns for her return;
by then, his hopes have faded and he is in the phasc of despair. Often
these two phases alternate; hope turns to despair and despair to renewed
hope. Eventually, however, a greater change occurs. He scems to for-
get his mother so that when she comes for him he remains uninterested
in her and may scem even not to recognize her. This is the phasc of de-
tachment. The child’s behavior upon returning home depends on the
phasc reached during the period of separation. Usually for a while he
is unresponsive and undemanding. The degree and the duration of
this period depends on the length of separation. Then there is a storm of
fecling, intense clinging and whenever his mother leaves him he shows
acute anxicty and rage. After the child has been back with his mother
a few hours or a few days, the detached behavior is replaced not only
by all the old attachment but by attachment of heightened intensity.
From this it is clear that during detachment, the ties binding him to his
mother have not quietly faded, as is suggested by Anna Freud,!' nor
has therc been a simple forgetting. On the contrary, the data strongly
suggest that during the phase of detachment the responses that bind the
child to his mother and lcad him to strive to recover her are subject to
a defensive process. In some way they are removed from consciousness,
but remain latent and are ready to become active again and even reach
a high intensity when circumstances change. If the child has been away
for a period of more than six months or when scparations have been
rcpeated, so that he has reached an advanced stage of detachment, there
is danger that he may remain detached and never recover his affection
for his parents.!?

Since Freud™ first presented the idea that hysteria and melan-
cholia are manifestations of pathological mourning which follow the
loss of or scparation from the loved one, there has been a number of
studies trying to trace the childhood roots of depressive illness and of
personalitics prone to develop it.'® In a significant number of studies,
loss of onc or other parent in childhood was held responsible as cause of
or a precipitant of psychiatric illness including psychoneurosis, schizoph-
renia and dclinquency.!’®?! There arc also authors who, although
acknowledging the importance of childhood experiences, have been
unable to show that scparation or deprivation lead to mentally il]
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health. 2% Somc investigators have gone so far as to try and cstablish
a relationship between maternal deprivation and physical illnesses such
as hypoglycemia, hypotonia and altered immune responses.?*

Distortions in Maternal Care

Frequently included in the concept of maternal deprivation are
the deviations in the mother child relationship, characterized by rejec-
tion, hostility and ambivalence. These deviations are primarily in the
quality of affectional relationship. Authors who have studied personality
disorders tend to support the idea that it is not the maternal separation
or deprivation per sc but rather distortions in maternal care and family
disharmony that is more important in developing suck disturbances.*
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