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USE OF IMMUNOHISTOCHEMISTRY
IN HIRSCHPRUNG'S DISEASE

Biilent Mizrak™ » Gorgiin Bayraktaroglu™™

SUMMARY

Hirschprung’s disease (HD) or congenital aganglionosis character istically presents with involvement of the
sigmoid colon and rectum. There is an associated increases in mucosal nerve fibers in the affected bowel wall,
Diagnosis of HD in the neonatal period is achieved via submucosal rectal biopsy, but it may be difficult because
of ganglion cell immaturity. We retrospectively reviewed biopsy specimes from patients with suspected and
proven HD, performed immunoperoxidase stains for chromogranin A, neuron specific enolase (NSE) and $100
protein. The results were compared to routine histologic findings. NSE and chromogranin A immunostaining
produced staining of ganglion cell cytoplasm, greatly facilitating recognition of immature forms. With S100
staining increased numbers of nerve fibers in the muscularis mucosae and deep lamina propria were detected.
All stains were helpful in demonstrating the overall pattern of microinnervation. We conclude that these
immunostains are of value in suspected HD, and they may facilititate interpretation of rectal mucosal biopsies.

Abbreviated form of the title: Hirschprung’s disease.

Key Words: Hirschprung’s disease, immunostaining, NSE, S100

Detection of Hirschprung’s disease (HD) in
frozen or permanent sections remains one of the
serious challenges facing the pathologist. The
histopathologic diagnosis of HD is based onthe
absence of ganglion cells in the submucosa and
myenteric plexuses in the affected segment of the
large intestine(6). Abnormal proliferation of nerve
processes in the muscularis mucosae and lamina
propria within the involved portion of bowel is
another histopathologic finding.

A major advance in the diagnosis of HD was
made when it was recognized that rectal suction
mucosal biopsies could be used frequently to
exclude that diagnosis(1). But the immature gan-
glion cells of Meissner’s plexus in the infant are less
distinctive in appearence than those in older
patients or those of Auerbach’s myenteric plexus.
These immature cells may be confused with
macrophages, fibroblasts, or Schwann cells (4).

Some studies have appeared that used the
immunoperoxidase technique with antibodies
against various nervous system proteins to stain gan-

glion cells in suspected cases of HD (3, 7). To deter-
mine their utility in this setting were trospectively
reviewed 29 specimens from patients with suspect-
ed HD and performed immunoperoxidase stains
using antibodies against neuron specific enolase
(NSE), S100 protein and chromogranin A. The stain-
ing of ganglion cells and nerve fibers is document-
ed, and results are compared to those obtained with
hematoxylin-eosin stained sections.

MATERIALS AND METHODS

Twentyfive cases of HD dating from 1989 until
1995 were retrieved from the Pathology department
of the Ankara University. These represented all
cases during this time period for which sufficient
tissue was available for additional study using
immunocytochmeical technics. Data concerning
the patient group are given in Table 1. Two autopsy
and three biopsy specimens from children were
used as control group.The control group consisted
of patients unrelated to HD.

* Dep. of Clinical Cytology, Facuty of Madicine, Ankara University, Specialist
** Dep. of Clinical Cytology, Facuty of Madicine, Ankara University, Research Fellow
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Table 1. Description of cases studied

Number of patients 25
Males 14

Females 11
Age range 6 days-6 years
Median age 12 weeks
Number of specimens 29
Mucosal biopsies 8
Full thickness or resections 21

For immunoperoxidase, unstained sections
were cut at 6 micrometer. Staining was carried oul
using NSE, S100 and chromogranin A antibodies (all
from Immunon). Diaminobenzidine (DAB) was used
as the chromogen,and sections were counterstainec|
with hemotoxylin.

RESULTS

Staining for NSE, chromogranin A, and $10 was,
in general, good in both normal and HD patients. In
the control group there was no false negative stain-
ing with these markers. Hemorrhage into the lamina
propria did not interfere. In all instances, both gan-
glion cell cytoplasm and nerve fibers stained strong-
ly with NSE and chromogranin A (Figure 1 and
2).Schwann cells remained negative. Immature gan-
glion cells stained as well as more mature cels. With
S100 immunostaining ganglion cells were negative,
while Schwann cells were positive (Figure 3).

In material from involved segments of the
patients with HD, ganglion cells staining with NSE
and chromogranin A was not seen, Neural elements

Figure 1. NSE staining of a submucosal ganglion. Both gan-
glion cell cytoplasm and nerve fibers are strongly pos-
itive (x400, DAB with hemotoxylin counterstain)

Figure 2. Chromogranin A staining of myenteric plexus of a
normal infant. (x400, DAB with hematoxylin counter-
stain).

lacking ganglion cells were increased in promi-
nence, ranging from large nerve trunks in the sub-
mucosa to indevidual fibers closer to the bowel
lumen (Figure 4).

In general, the immunostaining results were in
agreement with the interpretation originally ren-
dered with the use of standard methods. However,
the immunoperoxidase method greatly facilitated
the positive identification of immature ganglion
cells.

DISCUSSION

Several major advances greatly have facilitiat-
ed the management of patients who are suspected of
having HD. After the demonstration that the level of
aganglionosis  of the submucosal plexus corre-

Figure 3. Normal rectal myenteric plexus of an infant with 5100
immunoperoxidase. Ganglion cels are not stained,
but are surrounded by positivestaining Schwann cells
(x200, DAB with hematoxylin counterstain).
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Figure 4. S100 staining of nerve fibers in Hirschprung’s disease.
Hyperplastic nerve fibers around muscularis mucosa.
(x100, DAB with hematoxylin counterstain).

sponds to that of the myenteric plexus, the safer
suction mucosal biopsies replaced full-thickness
biopsies (1). However, the pathologist’s duty is more
difficult with this alteration. Immaturity of the gan-
glion cells of submucosa necessitates examining of
serial sections of hematoxylineosin preparations.

The acetylcholinesterase stain is probably the
method of choice in the hands of those who see
large numbers of HD (4). However, it requires
frozen tissue and its results may be difficult to inter-
pret. Problems reported include interference with
the image due to lamina propria hemorrhage, false
negative reactions, and false positive reactions (3, 4,
7).
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S100 protein has been shown to be an excelent
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ment the efficacy of these stains in cases of suspect-
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chromogranin A, which reacts with neuroendocrine
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previous reports. Cytoplasmic positivity with NSE
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conclusive. The number and thickness of nerve
fibres vary case from case. In addition of this fact,
nerve fiber proliferation is reported in settings other
than the congenital disorders of bowel innervation.
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regarding the use of various antibodies to diagnose
HD (2, 8, 9, 10). But they need to be approved, and
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ALUMINUM INTOXICATION and DESFERRIOXAMINE
THERAPY IN CHRONIC HEMODIALYSIS PATIENTS

Neval Duman® ¢ S. Deniz Kumbasar™* ¢ Kenan Ates™ o Biilent Erbay”  Oktay Karatan”

Alukart hemoperfusion device.

SUMMARY
Aluminum is ubiquitious metal that is recently found to be toxic for man in high concentration. The two
major excretory routes of aluminum are, the gastrointestinal and urinary systems. Because of the defective uri-
nary aluminum excretion and increased exposure to aluminum containing chemicals, the patients with end-
stage renal disease are prone to aluminum intoxication. We present two patient with end-stage renal disase and
aluminum intoxication who were treated by desferrioxamine infusion followed by hemodialysis combined with

Key Words: Alukart, aluminum intoxication, chronic renal failure, desferrioxamine, hemodialysis.

Aluminum (Al) is a ubiquitious metal that is
found in many foods, cosmectic goods, parmeuti-
cals and industrial materials. To date ny physiologic
role of Al is not found in man, so it is not considered
to be essential for man (4). Recently, it is found to be
toxic for man in high concentrations that is present-
ed clinically as progressive encephalopathy, micro-
cytic anemia and osteomalacia (1, 3, 5, 6, 8, 10). In
normal individuals Al enters to bodvia the respirato-
ry and gastrointestinal systems by inhalation and
foods. In patients, with chronic renal failure on
hemodialysis treatment Al containing phosphate
binders, dialysate and parenteral solutions conta-
mined with Al are additiona sources of Al (4). The
two major excretory routes of Al are the urinary and
gastrointestinal systems. 20-25 mg of Al is excreted
by kidney daily. Recently it hasbeen shown that it is
also it has excreted by the biliary system in an
amount more than that is excreted by the kidney (3,
4), Despite these excretory systems approximately 2
mg of Al is retained in the body in normal individu-
als which probably never causes any clinical mani-

festation (4). For those patients who are at risk of
having Al intoxiciation, especially the ones with
renal failure who are on chronic hemodialysis treat-
ment and/or treated with Al containing phosphate
binders, regular serum Al measurements are stressed
(4). The first step of treatment is prevention which
can be achieved by avoiding Al containing phos-
phate binders, dialysate and parenteral solutions
that are contamined with Al, and by identifying the
patients who are at risk and/or intoOxicated (5),
Curent recommendation for the medical treatment
of Al intoxication in patients with renal failure who
get hemodialysis treatment is the infusion of deser-
rioxamine (DFO) to mobilize Al form its stores,
mainly the bone, followed by a high performance
hemodialysis technique that is combined with a
hemoperfusion device which has active charcoal (5,
9). The main side effects of DFO infusion are
hypotension, Al encephalopathy, ototoxicity, erup-
tions, fatal bacterial (Yersinia enterocolitica) and
fungal (Mucormycosis) infections (3, 5, 8).

*  Professor of Nephrology, Ankara University Medical School Nephrology Department
** Resident in Internal Medicine, Ankara University Medical School Internal Medicine Department
+*+ Fellow in Nephrology, Ankara University Medical School Nephrology Department
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MATERIALS and METHODS

Being participated in a multicenter research
program carried out by Antwerpen University, 68,
patients, 46 males and 22 females aged between 12
and 63 years (mean age 32.2) were enrolled to the
study. The patients were on chronic hemodialysis
treatment in Ankara University Medical School,
Hemodilaysis Unit. The mean time since the inita-
tion of hemodialysis treatment in study population
was 41.2 month. During the study, none of the
patients received Al containing phosphate binders.
The patients were clinically stable throughout the
study and they did not have any signs attributable to
renal osteodystrophy. Blood samples were drawn by
special techniqueand equipments from a peripheral
vein. Serum Al concentrations were determined by
electrothermal atomic absorpion spectropotometry
in the laboratory of Antwerpen University, Belgium,
According to the research protocol, in patients with
a serum al concentration above 50 pg/L, Al over-
load/intoxication was considered and aDFO test
was carried out but bone biopsy was not performed.

THERAPY IN CHRONIC HEMODIALYSIS PATIENTS

In the DFO test, a baseline Al value was obtained
prior to a hemodialysis session (sample 1), then 10
mg/kg of DFO in 150 ml of 5 % dextrose solution
was infused into a enousline during the last 30 min-
utes of the same hemodialysis session, a second
sample was taken within 5 minutes after the end of
the DFO infusion (sample 2), at the start of the next
hemodalysis session (44 hours after DFO adminis-
tration), a third serum sample was taken. The test
was considered to be positive if the rise in serum Al
concentration 44 hours after DFO administration
(sample 3) was more than 50 pg/L from the baseline
(sample 1) serum Al concentration. The patents who
were diagnosed to have Al intoxication, were treat-
ed with 30 mg/kg DFO infusion, 48 hours later
folowed by a hemodialysis combined with Alukart
hemoperfusion, and then a second hemodialyss
without prior inusion of DFO but combined with
Alukart hemoperfusion for two months, and blood
saples were collected before and after the hemodial-
ysis session. All the samples collected throughout
the study were sent to the Antwerpen University to
be studied for Al concentrations.

TABLE 1: Serum aluminum concentrations in two patient with aluminum intoxication, before and afer treatment by hemodialy-

sis combined with hemoperfusion.

PATIENT NO 1 Serum Aluminum Levels
(mg/L)
1st treatment with Alukart Predialysis 315
Postdialysis 117
2nd treatment with Alukart Predialysis 117
Postdialysis 81
3rd treatment with Alukart Predialysis 251
Postdialysis 100
4th treatment with Alukart Predialysis 121
Postdialysis 92
5th treatment with Alukart Predialysis 396
Postdialysis 216
7th treatment with Alukart Predialysis 267
Postdialysis 110
8th treatment with Alukart Predialysis 11
Postdialysis 76
PATIENTS NO 2
1st treatment with Alukart Predialysis 308
Postdialysis 172
4th treatment with Alukart Predialysis 183
Postdialysis 111
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RESULTS

in our Hemodialysis Unit 68 patients were
screened for possible Al intoxication. The mean
serum Al concentration in these group of patients
was 2.63 pg/L which is much below the mean val-
ues of outstanding European and Turkish hemodial-
ysis centers (Figure 1). Eight of these patients (11.7
%) were found tohave values more than 50 pg/L and
they needed further evaluation with DFO test. After
the DFO test two patients (2.9 %) were found to be
Al intoxicated, and were treated according to the
above metioned protocol. Before the DFO test,
patient 1 and 2 had serum Al concentrations of 51
and 79 pg/L, respectively. The serum Al concentra-
tions after DFO test were 147 pg/L for patient 1 and
253 pg/L for patient 2, reflecting a positive test for Al
intoxication in both of these patients. These patient
were treated by DFO infusion followed by
hemodialysis combined with Alukart hemoperfu-
sion device for two months, according to the above

mentioned protocol. Some of the serum Al values of
these patients obtained during the treatment are list-
ed in Table I. Patient 2 had frequent coagulation
problem within the Alukart hemoperfusion device
despite increased anticoagulant dose, so he could
only have two succesful treatment sessions. It can
clearly be seen that much of the serum Al is
extraced effectively by the procedure.

DISCUSSION

Increased awareness on toxic effects of Al bur-
den has led to restricted use of Al containing phos-
phate binders and took further attention on control
possible contamination of dialysate with Al, and
these resulted in decreased incidence of Al intoxi-
cation in patients with renal failure for the past few
years (4). Although this study in our Hemodialysis
Unit revealed that the incidence of Al intoxication
was below the average of many centers in Europe

90

80

70

60

50

40

30

20

10

OUR OTHER OTHER

OTHER

OTHER

OTHER

OTHER

FIGURE 1: Mean serum aluminum concentrations in patients with end-stage renal disease, obtained in several hemodialysis cen-

ters.
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and Turkey (Figure 1), it does not reflect the inci-
dence nationwide but can only give an idea for a
group of patients in one center in Turke. The first
most important step to be taken to control Al intox-
ication is prevention by means of giving enough
importance to physician education in prescribing Al
containing phosphate binders and the use of appro-
priate dialysate in the hemodialysis centers.
Athough it is expensieve and not readily available it
is recommended to screen the patients wth renal
failure for Al intoxication regularly (1, 2), imaging
the economic burden of such a protocol on the
health insurance in our country, wemay advocate
the determination of serum Al only in those patients
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TUMOR MARKERS IN
HEMODIALYSIS PATIENTS
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pear to maintain their specificity in this situation.

. SUMMARY
Serum levels and the incidence of elevated levels of several tumor markers were measured in 22 hemodi-
alysed patients without clinical evidence of neoplasm. The tumor markers evaluated were carcinoembryonic
antigen (CEA), CA 125, CA 15.3, CA 19.9, o-fetoprotein and beta human chorionic gonadothropin (B-HCG).
Several tumor markers (CEA, CA 125, Ca 15.3, CA 19.9) show a high false positive rate and may be unraliable
for monitoring malignancies in hemodialysis patients, while the other markers (B-HCG and a.-FP) evaluated ap-

Key Words: Chronic renal failure, Tumor markers, Hemodialysis.

Tumor markers are important parameteres for
the diagnosis and prognosis of many malignancies.
These high molecular weight proteineous sub-
stances used in estimating the response of malig-
nancy to therapy are produced by the metabolism of
neoplastic or embryogenic cells (9).

Different numbers of clinically used tumor
markers are present in the sera of healthy individu-
als though at low levels. Sensitivity and specificity of
these markers are low and know ledge about their
metabolism is scarce (3).

There is still controversy as to whether or not
the incidence of malignancies is increased in uremic
patients. Serum level .of tumor markers in these
patients have some features, about which some tri-
als were published (1, 4, 6, 7, 8).

In this study serum leves of several tumor mark-
ers were measured in patients who had chronic
renal failure and regularly hemodialysed.

MATERIALS AND METHODS

Twenty-two patients, 9 female and 13 male,
with end-stage chronic renal failure and having reg-
ular hemodialysis are included in this study. They
did not have any neoplasm clinically.

*  Dr. Muhittin Ulker Emergency and Traumatology Hospital, Ankara

24 hours after the hemodialysis blood samples
were drawn and by solid phase immunoradiometric
method, serum levels of CEA, aFP, BHCG, CA 15.3,
CA 19.9 and CA 125 were measured.

Mean age of the patients was 31.18 + 6.91
(ranging between 25-65 years) and the length of
hemodialysis program was 22.36 + 10.09 months
on the average (2-92 month). Knowledge about
patients are summarized in Table I.

Table 1. Patients Characteristic’s.

n(%)
Age (year) 31.18 £ 6.91
Sex (F/M) 9/13 (41/59)
Time on dialysis (months) 22.36 + 10.09
Primary Diagnosis
Chronic Glomerulonephritis 9 (41 %)
Chronic Pyelonephritis 5(22.7 %)
Polycystic Kidney 2 (9.1 %)
Hereditary Nephritis 1(4.5 %)
Unknown Etiology 5(22.7 %)
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Table 1. Mean Values and percentage of patients with increased serum levels of the different tumor markers studied.
marker patient group control group increase n (%) normal values P
B-HCG (MU/ml) 6.46 + 0.96 3.73 £ 0.51 21/22 (95) 0.0-10.0 NS*
CEA (ng/ml) 452 +1.3 1.44 + 0.66 7/22 (32) 0.0-3.0 <0.05
oFP (ng/ml) 2.40 = 0.43 2.08 + 0.41 0/22 (0.0) 0.5-8.5 NS
CA 19.9 (U/ml) 31.3%9.2 9.55 = 1.60 9/22 (41) 0.0-24.0 <0.05
CA 15.3 (U/) 21.62x27 10.70 £ 1.3 7/22 (32) 0.0-20.0 <0.01
CA 125 (U/ml) 4720+ 21.0 590 1.2 10/22 (45.4) 3.0-28.0 <0.05

* Not Significant

A group consisting of 17 healthy people, 7
female and 10 male, with mean age of 27.61 + 3.45
(22-38 years) was used as a control.

Student square test and regression analysis
were used for the statistical evaluation of the results.
p < 0.05 was assumed statisticaly significant.

RESULTS

Table [l summarize the levels of the different
tumor markers in patients and control groups.

Serum levels of CEA, CA 15.3, CA 125 and CA
19.9 were significantly higher in the study group
with respect to control group. On the other hand no
significant difference was observed for BHCG and
oFP between two groups.

Multiple variance analysis showed no statisti-
caly significant increase in more than one tumor
markers. No correlation was found between the
increased serum level of tumor markers and
patient’s age, duration of hemodialysis and duration
of the disease. Similarly, no correlation was found
between serum levels of these markers and serum
creatinine or BUN.

DISCUSSION

Tumor markers are produced by neoplastic
cells. But normal tissues can produce them in low
amounts, so they may be observed in healthy indi-
viduals at low concentrations. Their levels may
increase in some non-malignant diseases (chronic
bronchitis, pancreatitis, ulserative colitis, cirrhosis)
(1, 3).

In our study CEA level was high in 32 % of
patients, and it's compatible with literature. Serum
CA 125 level was found high in 45 % of the

patients. It was interesting to find the serum level of
CA 125 fifteen times higher than normal in a patient
with dialysis ascites. It has been reported that serum
levels of this marker are increased in patients with
ascites due to different etiologies (2, 3, 5). In fact,
CA 125 having high specificity and sensitivity for
over adeno ca, is known to be increased in all
ascitic cases (2). As well-known, CA 19.9 is
increased in cancer of pancreas. In this sutdy it was
normal in 41 % of patients. CA 15.3 which is an
important marker of breast cancer was found high in
7 patients (32 %). Result for CA 19.9 and CA 15.3
were similiar to those in previous studies (3, 7).
There are also some studies reporting no significant
difference in the level of these markers (4).

In all of our patients, serum a-FP level was nor-
mal. This result is similar to those of Cases et al (4)
but not consistent with that of Zeferau et al (9).

One possible explanation for the elevated
serum leves of some tumor markers in uremia is the
fact that renal tubules play an important role in the
metabolism of peptides and proteins (3). Their clear-
ance decreases in renal failure. Besides, their
clearence through dialysis membrane is also insuffi-
cient. It’s difficult to explain normal o-FP level in
uremic patients,by this mechanism. It may be due to
increase in production and to decrease in renal
metabolism (3, 9).

As a result, in the presence of chronic renal fail-
ure several tumor markers (CEA, CA 125, CA 15.3,
CA 19.9) are elevated above reference values. In a
substantial number of patients, making them unreli-
able for monitoring malignancies in uremic patients,
while the other markers evaluated appear (o main-
tain their specificity. Since they are expensive tests,
especially in patients with renal failure and
hemodialysis, they should be requested according
to their sensitivies.
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SUMMARY

A high prevalence of postpartum thyroid dysfunction (PPTD) has been reported in several countries, but
there have been no systematic studies of its prevalence in Turkey. In the present study, 24 euthyroid pregnant
women with Grade | A or | B goiter (according to WHO criteria) who have been residing in Ankara and who
never had any medications for thyroid disease, were evaluated clinicaly and with hormonal measurements dur-
ing pregnancy and at postpartum 3rd, 6th, 9th, and 12th months. PPTD, which has detected in 4(16.6%) of the
24 women, developed at the 3rd postpartum month in one women and at the 6th postpartum month in the other
three women. 2 of these 4 PPTD cases had high antimicrosomal (anti-M) antibody titers during the gestation
periods; anti-M antibody titers of the other two PPTD cases were within normal ranges during pregnancy.
During the postpartum period, 7 women had high anti-M antibody titers (29.1 %), and PPTD developed in 4 of
them, as mentioned above. Of the 4 PPPTD cases, only one had a high antithyroglobulin (anti-Tg) titer during
pregnancy. At the postpartum period 4 of the 24 women showed high anti-Tg antibody titers and PPTD was
detected in two of them including the above mentioned case, who had a high titer of anti-Tg antibody during

pregnancy.

PPTD is a common condition that occurs postpartum period. On the basis of the observation we suggest
that only the women, who have high anti-M antibody titers and who show the clinic sings of thyroid dysfunc-
tion at postpartum period, should be evaluated with the thyroid function tests.

Key Words: Postpartum thyroid dysfunction, anti-M antibody.

The increased prevalence of postpartum thyroid
dysfunction (PPTD) was called in to attention in
some countries, especially in the regions, where the
iodine intake was high (1, 2, 7, 9, 14, 15). The first
well documented accound of PPT was by
Robertson, a general practioner in New Zealand
who described women from an iodine deficient area
who developed hypothyroidism postpartum (13).
The first report of PPT from Turkey was Kologlu et
al, who described 4 women developed painless thy-
roiditis in postpartum period (6). In general PPTD
was declared to be occur in 5-7 % of all women (7).
However, while a very high prevalence of PPTD, as
16.7 % was reported from Britain, some investiga-
tors emphasized an occurance rate of 1.1 % (2, 12).

Genetic and environmental factors and using differ-
ent criteria for the diagnosis of PPTD were suggest-
ed to be the source of these diversities between
studies (3, 5, 12, 14). Besides this rather high preva-
lence of PPTD reported from Britain might be
resulted from the selection of only the women who
were positive for thyroid autoantibodies during their
pregnancies (2). On the other hand predictive value
of the high of anti-microsomal (anti-M) anti-
bodytiters during pregnancy for the development of
postpartum thyroid dysfunction, is a general opinion
(2,7,11,14, 15, 17). Contrary to this, a weak cor-
relation between PPTD and antithyroglobulin (anti-
Tg) antibodies was reported (1, 2, 4).
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The present study is planned to evaluate the
prevalence of PPTD among women residing in
Ankara, a region in Turkey, where the iodine intake
is relatively lower than some other areas and to
evaluate the relation between the antithyroid anti-
body levels during pregnancy and the occurence of
PPTD.

SUBJECT AND METHODS

Twenty-four euthyroid pregnant women with
grade | A or | B goiter according to WHO (Word
Health Organization) classification who attended
out-patient clinics of the Department of Obstetrics
and Gynecology Disease of AnkaraUniversity
Medical School between January 1991 to August
1994 were included in the study. Neither of the
women had had any medication for thyroid disease
and they had been residing in Ankara for at least 20
years. The mean age was 26.7 = 3.8 (x = SD) and
clinical and hormonal evaluations were made dur-
ing pregnancy and at postpartum 3rd, 6th, 9th and
12th months. Anti-M and anti-Tg antibodies were
accepted as high when the titer was above the upper
limit 50 1U/ml. Hormonal and clinical details of the
cases, during pregnancy and after parturition are
given in Table I.

Free thyroxine (Ft4) and free triiodothyronine
(FT3) levels were measured by radioimmunoassay
(RIA) (Amerlex-M kit for FT3, Gammacoat two step
kit for FT4). Sensitive thyroid stimulating hormone
(S-TSH), antimicrosomal antibody (anti-M) and
antithyroglobulin antibody (anti-Tg) titers were
determined by immunoradiometric (IRMA) method
(IDS-Gamma BCT kit for s-TSH, TMab coated tubes
ref. BC 1005 kit for anti-M, and TGab coated tubes
ref. BC 1006 kit for anti-Tg) Al hormonal evaluations
were made at the Endocrinoogy and Metabolic
Disease Laboratory of Ankara University Medical
School.

RESULTS

We found PPTD in 4 (16.6 %) of the 24 women,
who were followed during pregnancy and postpar-
tum one year (Tables | and [l).

Anti-M antibody titers were high, during preg-
nancy, in 4 of 24 women, and PPTD was detected

later,in two of these four cases (8.3 % of totals) at
3rd and 6th months of postpartum period (Table II,
case no 5 and 10). However, in cases 3 and 20, who
also developed PPTD, anti-M antibody titers were
found to be within normal ranges during pregnancy.
As seen in Table I, all patients with PPTD, showed
high anti-M antibody titers, at the time of the diag-
nosis of PPTD. However, in one patient (case 10),
although the anti-M antibody titer was high when
PPTD developed, it was lower than the titer
observed when this patient was pregant.

During the postpartum period, a total of seven
patients had high anti-M antibody titers (29.1 %)
and four of these seven developed PPTD as men-
tioned above. In one case, who had high anti-Tg
antibody titer during the course of pregnancy and
who developed PPTD at the 3rd onth postpartum, a
higher level was observed at the time of PPTD diag-
nosis However, during the postpartum period, 4 of
the 24 women exhibiedhigh anti-Tg antibody levels
and PPTD was diagnosed in only two of them,
including the above-mentioned case (case 3 and 5).

Serum FT3 and FT4 levels of the patients with
PPTD were within normal range, except one patient
who had elevated FT4 level (Table [, Case 20). In all
cases with PPTD, who were clinically euthyroid,
supression of s-TSH leve indicating a subclinical
state of thyrotoxicosis, was observed. A diagnosis of
PPTD was detected at the 6th month in three cases
and at the 3rd month in one case. The elevated F4
level in one patient and the suppressed s-TSH levels
in all PPTD cases, returned to normal during the fol-
low-up period.

No clinical or subclinical hypothyroidism was
observed in any case.

DISCUSSION

The clinical course of the postpartum thyroiditis
(PPT) the most frequently seen form ofthe postpar-
tum thyroid dsyfunction, generally, consist of these
four phases (8).

1. Thyrotoxicosis as a result of the destructive
phenomenon caused y an inflammatory process.

2. Euthyroid phase.

3. Hypothyroid phase.

4. Recovery phase.

Thyrotoxic phase occurs at 1-3 months postpar-
tum and lasts for 1-2 months (14). In most ofthe
patients, either the thyrotoxic or the hypothyroid
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Table I. Hormonal and Clinical Charactheristics of our Patients During Pregnancy and Postpartum Period
PREGNANCY (MEAN VALUES) POSTPARTUM PERIOD (MEAN VALUES)
PATIENT | AGE ST, ST, TSH | ANTI-M ST, ST, TSH | ANTI-M CLINICAL
NR STATUS
1 23 4.6 12.80. 2.10 30.00 5.95 19.90 1.25 190.00 EUTHYROID
2 23 3.00 12.10 1.80 6.00 6.75 17.88 1.43 3.45 EUTHYROID
3 31 4.90 9.50 2.20 13.90 5.80 15.48 1.99 58.28 EUTHYROID
4 34 5.80 14.30 1.80 | 510.00 5.93 12.83 1.52 22415 EUTHYROID
5 24 4.70 14.10 4.30 | 440.10 5.45 18.83 1.55 830.60 EUTHYROID
6 26 3.70 12.30 0.51 1.10 6.13 14.80 0.97 10.43 EUTHYROID
7 27 6.80 14.90 1.10 0.30 5.83 14.79 2.35 11.15 EUTHYROID
8 31 6.00 22.00 1.40 12.00 6.60 13.95 1.23 15.83 EUTHYROID
9 27 2.90 12.90 0.45 23.00 5.00 18.98 1.16 15.25 EUTHYROID
10 25 5.20 10.20 1.40 178.00 6.25 16.20 1.23 155.0 EUTHYROID
11 27 6.00 20.00 1.00 10.00 6.23 18.35 1.08 6.13 EUTHYROID
12 34 6.40 14.20 2.00 4.00 5.53 19.60 0.72 2.93 EUTHYROID
13 20 5.60 17.30 1.20 20.00 6.80 14.15 1.78 32.20 EUTHYROID
14 24 4.00 14.00 0.59 0.50 6.65 15.75 0.87 3.80 EUTHYROID
15 30 3.00 16.70 1.20 0.30 6.50 17.33 1.40 7.40 EUTHYROID
16 28 6.80 14.90 1.10 0.30 5.75 16.15 2.15 14.00 EUTHYROID
17 27 6.00 20.00 1.00 10.00 6.23 18.35 1.08 6.13 EUTHYROID
18 24 2.90 12.90 0.45 21.00 4.68 15.98 1.16 15.00 EUTHYROID
19 22 5.20 10.20 1.40 90.00 5.28 18.20 1.36 91.00 EUTHYROID
20 22 6.60 12.50 0.23 1.90 5.33 17.25 0.67 216.05 EUTHYROID
21 30 3.60 10.30 0.94 0.90 4.75 17.00 1.07 7.43 EUTHYROID
22 24 4.10 14.00 1.00 18.90 433 14.78 1.33 12.98 EUTHYROID
23 31 6.50 22.50 0.47 0.70 4.60 16.78 0.32 2.63 EUTHYROID
24 27 3.00 16.80 1.20 0.40 6.60 19.85 1.58 26.78 EUTHYROID
NORMAL VALUES OF OUR LABORATORY; Anti-M = 0-50 IU/ml, ST4 = 9.4-25 pmol/L, ST3 = 3-8.5 pmol/L, s-TSH = 0.32-4.1 plU/m|
Tablo 11. Charactheristics of 4 Patients, Who Developed PPT
DURING PREGNANCY
PATIENT AGE MEAN VALUES PPT PPT WAS DETECTED CLINICAL
NR ANTI-M ANTI-Tg MONTH ST3 ST4 s-TSH ANTI-M  ANTI-Tg STATUS
3 31 13.90 38.0 6 7.1 144  **0.17 *136 136 EUTHYROID
5 24 *440.10 87.1 3 5.1 16.7 *0.21 *1512 217.1  EUTHYROID
10 25 *178.00 28.0 6 9.5 15.8 **0.10 *100 1.4 EUTHYROID
20 22 1.90 1.9 6 5.2 #26.5 **0.21 *233 10.1  EUTHYROID
STANDART VALUES: Anti-M = 0-50 IU/ml
ST4 = 9.4-25 pmol/L
ST3 = 3-8.5 pmol/L
s-TSH = 0.32-4.1 plU/ml
Anti-Tg = 0-50 1U/ml
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phase never occurs or is not recognized because of
the mildness of the symptoms (1, 8, 10, 14, 16). The
transient nature of the PPT and the mildness of the
symptom, make the diagnosis difficult in many
cases.

Although the anti-M antibody titers were high in
7 of our 24 cases during postpartum period, PPTD
was detected in only four of them with an elevation
in FT4 level in one case and suppression of s-TSH
levels in all four cases, postpartum anti-Tg antibody
titers were also high in two of these PPTD cases.

These results seem to be consistent with the
reports,about the weak correlation between anti-Tg
antibody titers, and PPTD deveopment (1, 4), and
strong correlation with anti-M antibody titers and
PPTD occurrence (2,3,7,8,10,11, 14, 15, 16, 17).

Although 1131 uptake of the thyroid gland was
not performed,because of pregnancy and lactation
in our cases, the spontaneous normalization of the
FT4 and s-TSH levels, and the absence of clinical
findings of thyrotoxicosis in the women, who were
diagnosed as subclinical thyrotoxicosis according o
the laboratory evaluation, led us rule out the diag-
nosis of Graves Disease, which can also be seen
during the postpartum period.

Our observations are also consistent with the
reported common asymptomatic clinical course of
PPT (1, 8, 14, 16).

The subclinic thyrotoxic phase, was not fol-
lowed by the hypothyroid phase, in our patients.
This hypothyroid period might have been missed by
us because of the three month intervals between the
visits, but another possibility is that, hypothyroid
phase never developed.

In the present study, we have found a 29.1 %
anti-M antibody positivity, a 16.6 % anti Tg positiv-
ity and a 16.6 % prevalance of PPTD, as subclinic
thyrotoxicosis during the postpartum period in our
cases. Although 16.6 % prevalance of PPTD, in our
patients, seems to be very important, absence of the
prominent thyrotoxic signs in the women,
occurence of the lhyrotoxic phase with only the
supression of the s-TSH level except one patient
who had slightly elevated FT4 level and moreover

never occurrence of the hypothyroid phase as men-
tioned above, do not indicate the necessity of eval-
uating all women for PPTD at postpartum period.
On the other hand, it is hard to explain the reasons
of findings, although subclinical, such a high
prevalance of PPTD in our study. Genetic and envi-
ronmental factors could play a role in this result, as
suggested by others (3, 4, 12). Excess iodine intake
as a environmental factor, was emphasized to be an
important causal factor for the high prevalance of
PPTD (1, 12, 15). However although a few, these
were authors who proposed higher occurrence rate
of PPTD in iodine deficency areas (7). Ankara region
where this present study was performed, is an aver-
age low iodine intake area in Turkey, and as we did
not compare the regions where the iodine intake
was higher or lower than Ankara, it was impossible
to evaluate the contributions of the iodine intake to
our results.

Another point in our study, which must be
stressed, was the development of subclinic thyro-
toxicosis together with the elevations of the anti-M
antibody titers in two patients (cases 3 and 20) in
whom the anti-M antibody titers were within normal
range during their pregnancies. As known, the com-
mon opinion is, the occurrence of postpartum
tyroiditis, with a higher rate, in patients who have
elevated anti-M antibody titers during pregnancy.

In conclusion, although we found a 16.6 %
prevalence of PPTD as subclinical thyrotoxicosis in
our study, the absence of the clinical signs and
never occurrence of even of subclinic hypothy-
roidism phase, we are of the opinion that only the
women, who have high anti-M antibody titers dur-
ing pregnancy and who show the clinical signs of
thyroid dysfunction at postpartum period, should be
evaluated with the thyroid function tests. However
to have better conviction, the number of the patients
studied,must be increased.

In addition, as the women who had a diagnosis
of PPT carry a higher risk of developing PPTD in
their subsequent postpartum periods, these women
must also be evaluated for the possibility of devel-
opment of PPTD.
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PERIPHERAL NEUROPATHY IN CHRONIC OBSTRUCTIVE
PULMONARY DISEASE"

Orhan Demir** * Adil Zamani***
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. SUMMARY

The aim of this study was to determine the effect of chronic respiratory insufficiency of perijpheral sensory
and motor nerve conductions. One hundred twenty six patients with chronic obstructive pulmonary disease
(COPD) and 86 healty volunteers have been investigated neurologically and neurophysiologicaly. These
patients had no obvious causes af perjpheral neuropathy (PNF). Mean PaO,was 68.1 + 15.8 mmHg, mean
PaCOy 41.4 + 7.5 mmHg, mean FEVI, 1.8 + 0.6 Land mean FEVI/VC 59.9 + 15.7 %. Thirty-fourpatients (27
%) had detectable and subclinical PNF, wheh compared with the control group, a statisticaly significant slow-
ing of perjpheral sensory arnd peroneal nerve motor conduction velocity was noted (p<0.05).

Key Words: COPD, peripheral, neuropathy.

While the effects of chronic respiratory insuffi-
ciency on the CNS are well known, the influence of
this condition of the peripheral nervous system has
been the subject investigations only in 1980's. The
first report concerning the peripheral neuropathy in
patients with COPD was. published in 1968, and in
this study, of the 8 patients reported with COPD, 7
had peripheral neuropathy (1). Sebsequenty, other
clinical studies have demonstrated an increased
occurence of PNP in patients with COPD (4,6).
However the prevalence and responsible factors for
PNP in COPD are still under discussion. The current
study was designed to reveal the incidence of
peripheral neuropathy in patients with COPD.

MATERIALS AND METHODS

This stuy was carried out on 126 out-patients
with COPD who were referred to the Chest Disease
Department of Selguk University Hospital. 111
patients were men and 25 were women. Mean age
was 60.2+8.4 years. The mean values of spirametric
parameters of the patients were as follows: Pao,
68.1+15.8 mmHg, PaCO, 41.4 + 7.5 mHg, FEV1

1.18 £ 0.6 L, and FEV1/VC 59.9 + 15.7 %.

The patients had to meet the following criteria:
no history or evidence of diabetes mellitus, neo-
plasm, severe malnutrition, renal failure, neurotoxic
drug use, peripheral vascular disease and alcholism.
Healthy 59 male and, 27 female people with mean
age 59.3 + 5.3 years were assigned to the control
group.

After taking of history, patients were questioned
about symptoms suggestive of peripheral neuropa-
thy, such as paresthesia and weakness. They all
underwent a complete neurological examination.
motor and sensory deficits were documented as
“present” or “not present”. Deep tendon reflex
abnormalities of the arms and legs were recorded.

Nerve conduction studies were done unilater-
aly. Motor velocity in the median, ulnar and per-

‘oneal nerves, orthodromic sensory velocity in the

median, ulnar and peroneal nerves, orthodromic
sensory velocity in the median and ulnar nerves,
and antidromic sensory velocity in the sural nerve
were tested. Surface electrodes were used in the
study of sensory nerve conduction. Concentric nee-
dle electrodes were inserted in the abductor pollicis
brevis, abductor digiti quinti, extensor digitorum

* Presented in part at the annual Congress of the European Respiratory Society, Barcelona, Spain, September 16-20, 1995.
** Department of Neurology, Faculty of Medicine, Selcuk University, Konya.
*+*  Department of Chest Disease and Tuberculosis, Faculty of Medicine, Selguk WUniversity, Konya.
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brevis and median, ulnar and peroneal nerves were
stimulated respectively for recording M responses.
For electromyographic studies, a neuropact-4
device was employed.

The studies were done in a room with a tem-
perature of 22-23°C. The conduction velocity values
of control group and those of the patients with
COPD were compared using the unpaired t test. A p
value < 0.05 was considered statistically significant.

RESULTS

Of the 126 patients with COPD, clinical and
subclinical PNP was present in 34 (27 %) patients.
The patient group, when compared with the control
group had a statistically significant slowing of sen-
sory nerve conduction velocities in median, ulnar
and sural nerves (p<0.05) (Table 1.

The peroneal and median nerves motor distal
latencies were significantly longer than the control
group’s peroneal and median nerves (p<0.05).
However, no significant differences were found
between the motor conduction velocities of per-
oneal and median nerves compared to the control
group’s values (p>0.05) (Table II).

DISCUSSION

The etiology of neuropathy occuring in associa-
tion with chronic obstructive pulmonary disease
(COPD) is not clear. There have been only several
reports of PNP in patients with COPD in which
prevalence rates based on clinical findings varied
between 7 % and 80 % (1). On the basis of electro-
physiological studies, the prevalence of PNP have
been reported in 85 % of COPD patients(4).
Currently, there is a consensus which suggests that
COPD should be considered as a cause of PNP (1,4-
6).

The lowest prevalence of PNP has been report-
ed in a study consisted of 1561 patients. In this
study, 20% of the patiets had clinically detectable
and 4 % had subclinical PNP(7). Prevalence of PNP
in our patients is in agreement with this study. In a
recent study from our country, the abnormalities in
electromyographic findings suggestive of nerve con-
duction impairment have been demonstrated in 36
% of 44 patients(8). A higher prevalence of PNP in
COPD patients reported in previous studies may be
based in part of methodologic differences.

The mechanism of high risk of neuropathy
occuring in association with COPD isnot clear, how
ever, there are several hypotheses. These hypothe-
ses have been supported by a number of experi-
mental studies that have demonstrated susceptibility
of the peripheral nerve to acute and chronic hypox-
emia(2).

Table 1. Sensory conduction velocities of the patients and
control group (mean+SE).

Median Ulnar Sural
Control Group 49.3+0.7 43.8+0.4 48.2+0.5
Patients Group 43.6+0.5 42.6x1.6 37.3+1.8
p value <0.05 <0.05 <0.05

Table 2. Motor conduction velocities and distal latencies of t-
he patients and control group (mean + SE).

Median Peroneal
DL* MCV** DL MCV
Control Group 3.31+0.1 53.8+0.5 4.6x0.1 48.6+0.5
Patients Group  4.66+£1.0 53.5+0.4 5.8+0.1 44.6x0.1
p value <0.05 >0.05 <0.05 >0.05

* DL = Distal latency, ** MCV = Motor Conduction Velocities.

Smoking and malnutrition are other possiblerisk
factors in the pathogenesis of COPD-associated
peripheral neuropathies. Tobacco smoke contains
three potentially neurotoxic substances, nicotine,
hydrocyanic acid and carbon monoxide(3).

In a histological study, Brambilla et al. demon-
strated nonspecific nerve lesions,muscular atrophy,
thickening of the basement membrane of vasa ner-
vorum and endothelial proliferation in COPD
patients with PNP. Therefore endoneural hypoxia
may be one of the mechanisms responsible for
alternations of peripheral nerve function in
COPD(8).

In conclusion, PNP should be considered as a
frequent complication of respiratory failure in
patients with COPD. Our results show that the fur-
ther investigations which will elucidate the possible
factors causing PNP are needed.
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SUMMARY

In this study, we evaluated that whether vascular structures which obtained during arterio-venous (A-V) fis-
tula operation can give some clues about the primary renal pathology and metabolic status, and also can make
any contribution for the success-of A-V fistula. Twenty-six patients with chronic renal failure were included to
the study. Hematocrit, blood urea nitrogen, serum creatinine, glucose, total calcium, inorganic phosphore, uric
acid, total lipid, cholesterol, triglyceride and parathormon levels were measured. During the arterio-venous fis-
tula operation a biopsy was taken from the artery and vein, and histopathologicaly examined under light
microscopy. , .

Examination of biopsy materials revealed thrombus in vein wall in three patients, hyalinization in one and
early-stage atherosclerosis in one patient. Primary renal pathology was chronic glomerulonephritis and amyloi-
dosis in two patiets with thrombus. Arterio-venous fistula was failed in five patients. Three of these patients had
normo-or hypotensive and two had hypertensive. The biopsy materials were abnormal in four of these patients.

83-86

In conclusion, biopsy materials which obtained during A-V fistula operation can give some clues about
metabolic status of the patients, but can not contribute to the primary diagnosis. :
Key Words: Arterio-venous fistula, chronic renal failure, vascular structures.

_Currently there are problems in the diagnosis of
the primary cause in end-stage renal disease (ESRD).
By knowing the primary cause of the renal disease
some additional treatment modalities could be app-
lied for further treatment of these patients (1.13). In
most of the cases renal-biopsy could. not be done,
and therefore additional diagnostic modalities are
utilized. In.Turkey, rectal biopsy is often made to
déetermine the cases with amyloidosis that is thought
to be common. Another problem in the ESRD pati-
ents is the construction of a suitable vascular access
for hemodialysis (HD) therapy. It'is important for the
patient to lead a'good quality of life and for the
length of hospital stay. The hospitalization period is
usually prolonged due to complications seen after
vascular interventions (6, 16).

Before constructing a vascular access for HD
inadequate evaluation of vessels may be one of the

major reason for arterio-venous (A-V) access failure.
Especially it is important to examine the venous sys-
tem by Doppler ultrasonography (3).

In this study we tried to determine whether vas-
cular structures could give some clues about the pri-
mary renal pathology and metabolic status of the
patient sand can make any contribution for the suc-
cess of A-V fistula.

PATIENTS and METHODS

In this study a total of 26 patients, 14 female
and 12 male, who applied to Ankara University Fa-
culty of Medicine, ibn-i Sina Hospital, Department
of Nephrology in 1992, with the diagnosis of ESRD,
were analyzed. The mean age was 26.9+5.5 years
(range 16-64). History and physical examination of
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these patients were carefully recorded. For each pa-
tient, hematocrit, blood urea nitrogen, serum creati-
nine, glucose, total calcium, inorganic phosphore,
uric acid, total lipid, total cholesterol and triglyce-
ride levels as well as serum parathormon (PTH) le-
vel were measured. None of these patients were gi-
ven dialysis treatment for the last three month.

Knowledge about the clinical status of the patients is -

presented in Table I.

Table I. Clinical features of the patlents.

Age (year) 26.9 £ 5.5 (16-64)

Sex (F/M) 14/12
Primary Diagnosis
ChronicGlomerulonephritis 8 (30.7 %)
Chronic Pyelonephritis 5(19.2 %)
Amyloidosis 5(19.2 %)
Polycystic Kidney Disease 2(7.7 %)
Unknown 5(23.0 %)

Surgical Technique

The region called snuff-box of the hand was en-
tered,and end-to-side anastomosis between superfi-
cial branch of radial artery and a branch of radial
artery and a branch of cephalic vein was performed
by using continuous 7/0 prolene suture. During
anastomosis procedure a biopsy was taken from the
artery and vein, and histopathologically examined
under light microscopy.

FINDINGS

Seventeen of 26 patients had blood pressure
above the normal range, and in the remaining nine
the blood pressure was either normal or below. Me-
an blood pressures were 155.1 + 1.2/9.82 + 1.1
mmHg. Laboratory findings are summarized in Tab-
le 1I.

Table II. Laboratory fimdings of the paticnts.

Hematocrit (%) 204+ 29
BUN (mg/dl) 116.6 + 17.3
Creatinine (mg/dl) 11.71 = 2.46
Glucose (mg/dl) 107.5 + 8.7
Tatal Caleinm (md/dl) 7.99 £ 0.61
Inorganic Phosphore (mg/dl) 7.07 £1.09
Uric acid (mig/dl) 7.03 £ 1.66
Total Lipid (mg/dl) 897.3 +98.1
Triglyceride (mg/dl) 164.3 £31.9
Parathormon (ng/dl) 127.6 =+ 63.4

Histopathological examination of the biopsy
specimens revealed thrombus in vein wall in three
patients (Figure 1), hyalinization in one (Figure 2)
and early-stage atherosclerosis in one patient. Two
of the three patients with thrombus in vein wall had
chronic glomerulonephritis and amyloidosis after-
wards. In the remaining the primary diagnosis was
obscure.

x 100.

FIGURE 2: Hypocellular hyalinized appearance in vascular
wall x 100.

In five patients A-V fistula failed, and their clini-
cal findings are given in Table lll. The access was
non-functional in two of 17 hypertensive cases (11.1
%)and in three of 9 normotensive or hypotensive
patients (33.3 %).Two of the three cases with a ten-
dency to hypotension had amyloidosis.
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The patient with early-stage atherosclerosis was
a 31 year old female, and had chronic pyelonephri-
tis. After ten months HD therapy, renal transplanta-
tion from living related donor was performed and a
triple immunosuppressive therapy including predni-
sone, azathioprine and cyclosporine were started.
Three years after the transplantation due to chronic
rejection, an A-V access performed and HD therapy
restarted.

DISCUSSION

In chronic renal failure, other organs and tissu-
es as well as vasculer structures are significantly af-
fected. Predominant pathological findings are acce-
lerated atherosclerosis and calcification in the vessel
wall (2,5). We observed atherosclerosis in a female
patient who was 21 year old. When her age and sex
are considered, early development of atherosclero-
sis can be explained by her clinical picture menti-
oned previously. As known in renal failure serum to-
tal lipid and triglyceride levels are increased (8).
There is a defect in cholesterol transport system, and
LDH degradation is decreased (9). Glucose conta-
ining fluids used during HD may provoke atherosc-
lerosis by causing hyperlipidemia. Acetate used du-
ring HD had also been shown to increase choleste-
rol and trygliceride synthesis (7, 15). Apart from all
these factors, hypertension that is seen nearly 85 %
of patients may be another contributing factor in the
development of atherosclerosis. It is well known that
in renal transplant recipients risk of atherosclerosis
in increased. One of the main reasons is hypercho-
lesterolemia that is seen within six months after the
transplantation. Here,steroids play an important ro-
le, too (12).
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CGN: Chronic glomerulonephritis, CPN: Chronic pyelonephritis

Another histophathological findings is thesoft
tissue calcification. But we did not observe it. In
CRF, calcification of small subcutaneous arteries
and arterioles is not infrequent (4, 11, 14). But calib-
re of vessels used in A-V access formation is usually
larger and, it should be kept in mind that in advan-
ced hyperparathyroidism and calcium-phosphorus
imbalance we may still observe calcifications. Inclu-
ding five patients with renal amyloidosis, when bi-
opsies from vein and arteries were examined no po-
sitive result was obtained.

On the other hand, success rate of A-V access in
CREF is greatly influenced by the status of venous sys-
tem. Thrombosis is the leading cause for failure. In
our study, all A-V fistulas were failed when throm-
bosis was present. For that reason to obtain a high
rate of success preoperative carefulevaluation of
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In conclusion, biopsy specimens from arteries
and veins give some clues about the metabolic sta-
tus of the patient. However, histopathological exa-
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dium-sized vessels is far from contributing to the pri-
mary diagnosis.
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safely in patients with thymoma.

SUMMARY

A retrospective anaysis of the records of 213 patients with myasthenia gravis (81 males and 132 females,
mean age 32 + 11 years) who underwent thymectomy through median sternotomy from 1980 to 1993, were
performéd. The patients were divided into two groups according to surgical procedures (classic extrapleural
transsternal thymectomy and maximal thymectomy), these two were divided again into two subgroups accord-
ing-to presence or absence of thymoma. The early mortality rate was 2.8 % (6 patients). Mean follow-up time
was 6.7 * 3.1 years, ranging from 1 years to 14 years. Clinical staging was determined preoperatively and post-
operatively at 1 year and at last follow-up using Oosterhuis classification. We conclude that our results support
the recommendation for maximal thymectomy in the treatment of patients without thymoma can be performed

Key Words: Myasthenia gravis, tymoma, thymectomy, maxial thymectomy.

Myasthenia gravis (MG), remains a potentialy
debilitating and life threatening disease despite
progress in therapy(1) The benefit of thymectomy
as part of the treatent of myasthenia gravis has been
demonstrated since the initial observations of
Blalock and associates in 1939(2) It is not possible
to separate the relative importance of the surgical
and the medical treatment, but the combined pro-
gram, has considerable benefit and constituts a safe
and effective regimen: for the treatment of myasthe-
nia gravis (1, 10, 13, 18). This report reviews the
clinical course of 213 patients with myasthenia
gravis treated with maximal thymectoy (MT) or clas-
sic extrapleural transsternal thymectomy (CETT) or
standard thymectomy through median sternotomy.

MATERIALS AND METHODS

The records of all patients operated on for myas-
thenia gravis in Hacettepe University, Faculty of
Medicine, Thoracic and Cardiovascular Surgery

Department, between January 1980 and june 1993,

were studied retrospectively. All patients were fol-

lowed from 1 years to 14 years (mean 6.7 = 3.1

years). Routine clinic and laboratory studies were
carried out at varying intervas during follow-up.

Eary death was defined as death within 30 days
of operation or death before discharge from the
hospital.

Patients: 213 consecutive patients (81 males
and 132 females) ranging in age from 9 to 71 years
(mean age 32 = 11 years) underwent tyhmectomy.
Duration of symtoms prior to thymectomy ranged
from 3 months to 6 years (mean 21 months = 8

-months). At the time of initia evaluation a variety of

presenting sings and symptoms were noted. The
majority of patients had dyspnea (86.9 %), weak-
ness (79.8 %), fatigue (78.8 %) and diplopia (17.8
%) as a presenting symptom. Precise diagnosis were
estabished with clinical features response to edro-
phonium chloride, electrophysiologic studies, medi-
astinal CT and demonstration of circulatory anti-
bodies. Associated disordes. were as follows:
Diabetes mellitus in 8 patients, coronary artery dis-
ease in 5 patients, rheumatoid artritis in 4 patients,

J Assistant Professor of Thoracic and Cardiovascular Surgery, Hacettepe University Facuty of Medicine.
&y Professor of Thoracic and Cardiovascular Surgery, Hacettepe University Facuty of Medicine.
o Assistant in Thoracis and Cardiovascular Surgery Department, Hacettepe University Faculty of Medicine.
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Table 1. Details the early mortality for combination of descrip-
tion of groups and clinical staging using Oosterhuis
classification.

Table 2. Hazard ratio estimation for predictive factors for
early mortality and detoriation of disease by Cox pro-
portinal hazard models.

Preoperative Stage la Ib lla lb Predictive factors (*¥) OR CL P value (**)
Stage O- - - - Age < 0.05
Stage 1- - - - <50 years 1.0
Stage 229 4 28 2 >50 years 1.5 3.2-6.8
Stage 348 (1) 4 44 3
Stage 421 5(1) 15(1) 3 Sex > 0.05
Stage 53(1) 1 20 1) Female 1.0
Male 0.9 0.6-1.1
Numbers in parantheses are number of early mortality.
Associated Disease < 0.01
No 1.0
. o . _ . Yes 6.1 4.8-7.2
euthyroid goitre in 3 patients, lung carcinoma in 2
patients (Eaton Lambert phenomena were not diag- PfeoF’f;a“VeStag'”g 33 <0.01
nosed) renal failure in 1 patient and angnofolhcylar -4 58 4.9-6.7
lymph node hyperplasia (Castleman disease) in 1
patient. There were two patients with solitary thymic ~ Presence of thymoma >0.05
cyst among patients with thymoma. :;Igs }'8 0.8-1.1
All patients had been treated medically prior to
thymectomy. Anticholinesterase drugs were used in  Duration of symtoms >0.05
all patients preoperatively and were contiud during S LyeEE L0
: . - . , > 1 years 1.3 0.9-2.1
early postoperative periods. Corticosteroids (CS’s)
were used prior to opeation 128 patients.  Therapy with CS's <0.05
Preoperative treatment with CS’s was similar in all Yes 1.0
No 4.7 3.1-6.9

patients and consisted of initial high dose daiy pred-
nisone (1-1, 5 mg/kg/d) and then slowly tapered for
1-1,5 years to the lowest dose that maintained best
control of symptoms. Postoperatively, CS’s were dis-
continued when possible (according to clinical sta-
tus).

Patients with symptomatic generalized myas-
thenia gravis were selected for operations.
Symptoms were severe and disabling in many
patients and, in some, were progressive despite
increasing amounts of medication. Tracheostomy
had been performed in 7 patliets for respiratory fail-
ure prior to operation. Five of these were in cholin-
ergic crisis and all of them were treated with
plasmaphoresis. If a tracheostomy is in place at the
time of operation the tracheostomy wound is
packed and the patients lungs are ventilated by an
oral endotracheal tube.

The patients were divided into two groups and
these two were divided again into two subgroups.
Classic extrapleural transsternal thymectomy (CETT)
was performed in 115 patients (54%) (Group 1) who
cosisted 101 patients (47.4 %) without thymoma
(Group la) and 154 patients (6.6 %) with thymoma
(Group Ib). Maximal thymectomy (MT) was per-
formed in 98 patients (46 %) (Group |) who consist-

Abbreviations: OR: Odds ratio, CL: Confidence limits.

ed of 89 patients (42 %) without thymoma (Group
lla) and 9 patients (6 %) with thymoma (Group llb).

Surgical Procedure : Following median ster-
notomy and exposure anterior mediastinum, entire
thymus including cervical stalks was dissected and
completely excides with mediastinal fat and soft tis-
sues for CETT.

In addition, the mediastinal plevra is incised
bilaterally just beneath the sterum from the level of
the thoracic inlet to the diaphragm for MT. An end
block dissection from diaphragm to innominate vein
and from hilum to hilum was performed. All includ-
ing both mediastinal pleural sheets is excised. Both
techniques were used according to surgeon’s pref-
erence.

Most of patients were extubated either in the
operating room or in the early postoperative period.
Postoperatively 121patients needed prolonged
mechanical ventilatory support for repiratory fail-
ure. Seven of them had tracheostoy prior to opera-
tion.
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Patients discharged from the hospital were fol-
lowed-up at 3 moths intervals during the first post-
operative year. Thereafter, they were seen at least
once a year. Routine clinic studies were carried out
during follow-up. Medical records of 28 patients
were lost two or more years after operation.

The clinical stages were graded preoperatively,
postoperatively at 1 year and at last follow-up using
Qosterhuis classification (14); stage 0: remission, no
medication; stage 1: minimal signs and symptoms;
stage 2: mildly disabled; stage 3: moderately dis-
abled; stage 4 : severely disabled and stage 5 respi-
ratory support needed. We rarely saw relapses (6
patients) and they were treated with anti-
cholinesterase drugs. Only one patient required CS
therapy.

The primary outcome measures investigated
were early and late mortality at any time after oper-
ation. Comparison of group characteristic was done
by the student’s t test and the x test. All descriptive
statistics are expressed as mean + standart error for
continious data, probability (p < 0.05) was inter-
preted as evidence of a significant difference
between groups (two-tailed test).

Risk factors were analyzed by means of the Cox
proportional hazard method(3). Acturial survival
was calculated with the Kaplan Meier method (8).

RESULTS

There were 6 early deaths (2.8 %). No signifi-
cant difference between groups (p > 0.05). The
causes of early deaths were as follows: Respiratory
failure (prolonged ventilatory support) in 2 patients,
mediastinitis in 2 patients, cerebrovascular attack in
1 patient and acute myocardial infarction in 1
patients. Predictive factors for early mortality are
older age (p<0.05), preoperative poor condition
(p<0.01) and presence of associaled disease espe-
cially coronary artery disease (p<0.01). Details of
the early mortality for combination of distribution
of groups and clinical staging are listed in Table I.

Postoperative non fatal complications consisted
of atelectasis in 14 patients (6.8 %), respiratory fail-
ure in 12 patients (5.8 %) pneumonia in 6 patients
(2.9 %), bleeding and reexploration in 5 patients
(2.4 Y%), mediastinitis in 4 patients (1.9 %) and
phrenic nerve injury in 2 patients (1 %)
Mediastinitis and pneumonia were seen in patient
who were receiving CS’s.

Pre and postoperative 1 year clinical stagings
according to the Oosterhuis were shown in Fig la, b,
c,and d. Thymectomy appear to offer the best prog-
nosis for groups Ib, lla, lIb patients.

During the median follow-up 6.7+3.1 years,
there were 8 late deaths among remaining 207
patients. All of dthem died from unrelated causes.
Acturial survival of the patients at 1 year and 5 years
was 100 % respectively in all patients.

Hazard ratio estimation for predictive factors for
early mortality and detoriation of disease by Cox
proportional hazard models are shown in table Il.
No significant difference was found between
patients with or without thymoma (p>0.05) for early
mortality.

DISCUSSION

Although the relationship between thymus
gland and myasthenia gravis is still not clear, it has
been recognized for many years, that thymectomy
can bring about remission or improvement of dis-
ease (4, 11, 15).

Stepwise Cox proportional hazard analysis
revealed age at operation presence of associated
disease, preoperative staging and CS'’s therapy as the
most significant determinant factors of early mortal-
ity and improvement of disease in the present study.
Our findings are similar to that of some investiga-
tors, but others have demonstrated no correlation
between age, preoperative stage are clinical results
(5,6,12,17).

In our study, the age range of patients was 9
years to 71 years. We believe that the older age
alone is not a contraindication for operation. The
possible mechanism of the mortality and/or morbid-
ity is not only related to age, but also related to asso-
ciated disorders.

In our institution, thymectomy is undertaken for
all patients with thymoma and those patients with
generalized myasthenia gravis. Although, generally
the ocular type is treated in a conservative manner
for prolognged period.(9).

From a surgical point of view, a variety incisions
may be used for thymectomy(16). The median ster-
notomy incision provides excellent exposure and
we recommend transsternal approach for al cases.

According to our study, the excision of the
thymic and mediastinal fat and soft tissue is ade-
quate for patients with thymoma. There were two
local recurrences,one of them was in group Ib and
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the other was in group llb. Although, the optimum
resection remains contraversial either in patient with
or without thymoma(7), in view of clinical improve-
ment, MT have become out first choice of treatmet
the management of patients without thymoma.
Optimal results are to be found with MT in these
patients.

Another interesting observation in our study is
that duration of disease has no independent influ-
ence on outcome. Some authors have reported that
shorter duration of disease is associated with more
favorable results after thymectomy(1). Early thymec-
tomy in myasthenia gravis is still contraversial. We
also recommend eary operation, because it plays a
major role in the treatment of myasthenia gravis.
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LYMPHANGIOMA OF THE HEAD AND NECK
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SUMMARY
Lymphangioma usually presents in infacy or early childhood as compressible masses and remains a com-
plex entity in term of its developmentand management. Twelve patients whith | ymphangioma received surgical
thrapy at Hacettepe University Medical Faculty. In 3 patients more than one operation is required to control the
disease. Athough many different treatment modalities have been recommended in the literature, surgical exci-

sion remains the treatment of chocie.

Key Words: Lymphangioma, neck, surgery, tumor.

Cystic hygroma and lymphangiomas are lym-
phatic malformations caused by blockade of pri-
mordial lymph channels in embryologic life (8.9).
Cystic hygroma was first defined by Redenbacher (1)
in 1828 as ‘Ranula congenita’. These lympahatic
originated lesions have been classified as neoplasm
or hamartoma, but today they are generally consid-
ered as congenital developmental obnormalities (6,
10).

Lymphangiomas are mostly localized in head
and neck area and especially in the cervical region.
They are also seen in axillary and pectoral regions,
mediastinum, abdomen thigh and arm. Most com-
mon inital symptom is painless lump. Sudden
increase in size due to infections and bleeding and
sometimes spontaneous regression may be seen. In
this article, patients with head and neck lymphan-
gioma who admitted to our clinic are presented and
their surgical results are discussed.

MATERIAL and METHOD

Twelve cases of head and neck lymphangioma
or cystic hygroma were admitted to the Department
of Otolaryngology-Head and Necek Surgery in
Hacettepe University Medical Faculty between
1974 and 1992. Cutaneous lymphangioma cases
were not considered.

There were seven male and five female patients
aged between 1.5 and 32 years. Mean age was 11.1
years. They were admitted to the hospital 5 to 96
months after the onset of their symptoms. Mean
duration was 37.4 months. Five of the patients had
a lump at birth.

Nine patients presented with a neck mass, 7 of
these patients had the mass on the left side, 2 on the
right side. Two patients had lesions in tongue and
one in right parotid region. One patient had respira-

This article was presented as a free paper at the 15. World Congres of Otohinolaryngology Head andNeck Surgery, [stanbul.
* Instructor, the Department of Otolaryngology-Head and Neck Surgery at Hacettepe University Medical Faculty.
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tory distress beside neck mass. This patient under-
went surgery three times in other medical centers
and tracheotomy was performed because of the res-
piratory distress.

RESULTS

Total excision of the mass was performed in 6
patients and partial excision in the 3 patients with
neck masses. A second stage excision was per-
formed to these three patients with advanced
lesions. In two patients internal jugular vein and in
one patient external carotid artery were ligated. One
temporary facial nerve paralysis, one hypoglossus
nerve paralysis and one temporary. Horner syn-
drome were observed. One patient had wound
infection postoperatively.

In the patient who had been operated three
times in other centers, a tracheotomy was per-
formed because of respiratory distress and only a
partial resection could have been done because of
the extension of the mass into the mediastinum.
Respiratory distress disappeared but recurrence
occured 6 months later.

Partial glossectomy was performed in two cases
with lymphangioma in tongue. Aspiration, and artic-
ulation problem were seen in one patient with a
large mass. A partial parotidectomy was performed
in the patient with a mass in the right parotid region
without any complication. There was no mortality in
any of the cases.

Nine of the twelve patients were followed in the
postoperative period. In three cases there were
recurrences in 6 months (% 33.3). Two of the recur-
rences were in the neck and one in tongue and they
were all in the original locations. All of them were
reoperated and the disease was taken under controll

_in two cases. However, in the third patient only
subtotal resection was done, because of the medi-
astinal involvement (11.1 %).

Postoperative follow—up period ranges between
1.5 and 10 years (mean 44.5 months) in patients. All
of the patients were free of tumor except one in
whom subtotal excision was performed.

DISCUSSION

Lymphangioma and cystic hygroma are rare
entities. There is no sex predominance (6). Cervical
region is the most common sight for lymphan-
giomas(11). Lymphatic system is more dense and
complex in left cervical region so lymphangioma is
commonly seen on the left side. In our cases 58 %
of masses were on the left side.

Most of the cases are found in newborn or in
young pediatric age oruop. Eighty to ninety percent
of cases are diagnosed in the first 2-5 years of lie.
Adult cases are also seen. Fourty-one percent our
cases had a history of lump at birth. In congenital
cases, diagnosis is not difficult. CT or MRI is help-
ful for surgery, to investigate the mediastinal exten-
sion or relationship of lesion with larynx, esophagus
and common carotid artery.

Lymphangiomas are classified under three
groups according to Landing and Farber (7):

1. Lymphangioma simplex : Capillary like thin
walled lymphatic channels are seen.

2. Cavernous lymphangioma: Dilated lymphat-
ic channels are seen.

3. Cystic hygroma : Large multiloculated cysts
are seen.

Mostly these three forms are seen together. Bill
and Sumner (2) believe that there is no histopatho-
logic difference between these groups, but accord-
ing to these authors lymphangioma is formed in
dense tissues like the tongue and cystic hygroma is
formed in loose tissues like the neck.

Spontaneous regression has been reported in
these lesions (3), but delayed surgery will cause the
enlargement of lesion, and excision will be more
difficult. Aspiration, sclerosing agent injection and
radiotherapy are alternative methods. Aspiration is
the initialy applied method but recollection may be
seen, and complete aspiration is not possible in
multicystic lesions. Sclerosing agenl injeclion is
reported by many authos (3, 4) but it has many com-
plications. Radiation therapy is reported to be suc-
cessful as a primary treatment modality(5).

We believe that surgery is to be the most reli-
able treatment modality. In our cases results of
surgery are quite successful, especially when total
excision could be performed. Other treatment meth-
ods may be helpful in inoperable cases or may be
given as an adjuvant treatment.
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CLAM SIGMOIDOCYSTOPLASTY IN NEUROGENIC
BLADDER DYSFUNCTION
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patients with a refractory neurogenic bladder.

) SUMMARY

Bladder augmentation with clam enterocystoplasty has been used successfuly in the treatment of patients
with neurogenic bladder dysfunction refractory to conservative treatment. A total of 40 patients with high pres-
sure, poor compliant neurogenic bladder who were refractory to conservative management underwent clam sig-
moidocystoplasty. The mean follow-up time was 27.2 months (range 13-44 months). Mean bladder capacity
increased from 127 (65-164) to 365 (300-413) ml. Mean filling pressure decreased from 99 (70-125)to 19.5 (15-
30) cmH20. Thirty-eight of the 40 patients (95 %) were totaly continent day and night. Thirty-four patients per-
formed clean intermittent self catheterization (CISC) every 4-6 hours and 4 patients voided spontaneously. In t-
wo patients the operation had failed probably due to sigmoidal patch ischemia and they required additional an-
ticholinergic medication. Four patients who were on CISC had episodes of febrile urinary tract infectios as they
had stopped CISC and tried to void by valsalva or suprapubic tapping. No other serious complications were en-
countered. We conclude that clam sigmoidocystoplasty is a suitable surgical procedure for the management of

Key Words: Bladder augmentation, Clam sigmoidocystoplasty, neurogenic bladder.

Bladder augmentation with bowel was first
described by Miculicz almost a century ago (18) and
widely used in the treatment of tuberculosis of blad-
der,interstitial cystitis and bladder carcinomas (2, 7,
10). Until early 1980s, patients with neurogenic
bladder dysfunction were considered inappropriate
candidates for augmentation cystoplasty (22). It is
after the advent of clean intermittent self catheteri-
zation (CICS) that this procedure has gained wide-
spread acceptance for the management of high pres-
sure, poor compliant neurogenic bladders refractory
to conservative therapies (16, 17, 19).

Choices of tissue to provide both increased
capacity and compliance of the bladder include
ileum, ileocecal segment, sigmoid colon and stom-
ach (10, 15, 17, 23). Although some authors believe
that the segment used for augmentation does not

really influence the outcome (13, 22), many others
prefer a certain bowel segment mainly based on
anatomic adventages (21, 24).

Athough there is a general consensus about
using a detubularized intestinal segment (10, 23)
bladder wall resection in neurogenic bladder dys-
function is stil controversial (7). Much has been
written about the results of clam enterocystoplasty
procedure since it was first described by Bramble in
1982 (1) for the treatmet of primary detrusor insta-
bility. Since than there have been many reports indi-
cating that it is an effective procedure in neurogenic
bladders when the bladder is not too severely fibrot-
ic (3,5, 12).

We present our experience with clam sig-
moidocystoplasty in 40 patients with high pressure,
poor compliant neurogenic bladder dysfunction.
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MATERIALS AND METHODS

From October 1991 to June 1994, 29 men and
11 women with hyperreflex or hypertonic neuro-
genic bladder dysfunction underwent clam aug-
mentation sigmoidocystoplasty. The mean age was
26.1 years (range 5-50 years). The etiology of the
neurogenic bladder dysfunction in our patients are
shown in Table I. Spinal cord trauma in 31 patients
was the leading cause.

Table 1. Etiology of the neurogenic bladder dysfunction in 40
patients.

Etiology No. of patients

Spinal cord trauma 31
Menigocele 4
Spina bifida 2
Herniated intervertebral disk 1
Mutiple sclerosis 1
Transvers myelitis 1

Total 40

All patients were previously failed with anti-
cholinergic pharmacotherapy and intermittent
catheterization. None of the patients underwent sur-
gical procedure before a minimum conserva-
tivetherapy of 12 months.

Preperative evaluation of the upper and lower
urinary tract included intravenous urography, water
cystometrography with simultaneous abdominal
pressure monitoring and surface sphincter elec-
tromyography with anal plug, voiding (spontaneous
or with suprapubic tapping) cystourethrography,
voiding transrectal ultrasonography and urethrocys-
toscopy.

Patients with a-ceratinine clerance rate less than
40 ml/minute and those who were unwilling or not
having the ability to perform unassisted intermittent
self-catheterization were not accepted as suitable
candidates for augmentation sigmoidocystoplasty.

The operation technique performed (or bladder
preparation was as Bramble described (1) with the

Table 2. Pre and postoperative urodynamic findings.

modification of a sagittal plane bivalving of bladder
instead of a coronal plane incision and the detubu-
larized sigmoid patch was sutured to the bladder in
2 layers with uninterrupted absorbable sutures. In 6
patients with bilateral and in 3 patients with unilat-
eral high grade vesicoureteral reflux, submucosal
ureteral reimplantation was done at the tenia of the
sigmoid colon. For urine drainage 2 Foley catheters
were inserted into the reservoir,one through urethra
and the other through an abdominal stab wound. In
those cases whom we had performed ureteral reim-
plantation, rat-tail catheters were used instead of
Foley catheter(s) so that no other stents were neces-
sitated for ureteral splinting. We performed no other
simultaneous additional procedure regarding
sphincteric activity. The abdominal tube was
removed on the 10th day, postoperatively. On the
15th postoperative day, if no leakage was seen on
the cystogram, the urethral catheter was removed.
Following the catheter removal, patients were
observed for 3 to 4 additional days. The patients
were discharged on CISC every two hours and were
urodynamically evaluated every month for three

. months and then every three months for 12 months

postoperatively. CISC intervals were decided
according to the cystometric studies.

RESULTS

Average follow-up was 27.2 months (range 13-
44 montshs). Urethral catheters were removed at a
median of 18.6 days (range 14-34 days).

Postoperatively, mean bladder capacity was
found to be 365 ml (range 300 to 413 ml) and the
bladder compliance was good (Table II). All patients
had a detrussor pressure less than 30cmH20 at 300
ml bladder volume. Pre and post-operative bladder
capacities and filling pressures are shown in Table
1.

By 3 months postoperatively 38 of the 40
patients (95 %) were totally continent day and night.
Thirty-four patients with detrusor sphincter dyssyn-
ergia (DSD) performenced CISC every 4-6 hours and

Preop.mean Postop.mean

(range) (range)
Cystometric bladder capacity (ml) 127(65-164) 365(300-413)
Mean maximum detrusor pres. (cmH20) 99(70-125) 19.5 (15-30)
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4 patients voided spontaneously. Additional proce-
dures were needed in 4 patients: Two had
transurethral prostate resection due to prostatic
enlargement, and the other two had bladder neck
incision due to posterior ledge. In two patients the
operation had faied (5 %) probably due to sigmoidal
patch ischemia. However, they are doing well with
oxybutinin hydrochloride, 5 mg orally 3 times daiy
and CISC 4 times dailyl.

During follow-up, 4 patients who were on CISC
had tried to void by valsalva or suprapubic tapping
by the advisement of some other physicians, and
they had episodes of febrile urinary tract infections.
After appropriate antibiotic therapy and restarting to
use CISC, they became asymptomatic. No other
serious complications were encountered.

DISCUSSION

The goal of therapy for most patients with a
hyperreflexic or low compliant neurogenic bladder
has been to abolish the unstable detrussor contrac-
tions and lower detrussor pressure. In those cases
refractory to conservative management, entero-
cystoplasty is usually effective in providing these
aims(5). Compromised emptying is often accom-
plished through intermittent catheterization, as was
necessary in 36 of our patients.

In an augmentation cystoplasty procedure
some technical aspects are still contraversial.
Whether the diseased bladder wall should be
removed, which bowel segment should be chosen
and in which shape the bowel segment be recon-
structed are the three main factors of utmost impor-
tance. Several authors have recommended that the
bladder should be subtotally resected in all cases in
which enterocystoplasty was indicated (6, 24). On
the other hand experience with the Clam technique
since 1982 has shown that it is an easy procedure to
perform and it comsiderably reduces the magnitude
of the surgery. As many reports in the literature (2,
7, 22) our results have strongly supported that in
patients with a poorly compliant bladder with gross-
ly normal appearance there is no need for bladder
resection, and clam procedure should be the proce-
dure of choice.

Almost all segments of the bowel and stomach
have been used in cystoplasty procedures. Each seg-
ment has its enthusiants and opponents and some
have found widespread acceptance (7,9, 20).

Several studies suggest that it is not the origin of the
bowel segment but it is the shape of the segment
which influence the outcome of the procedure (7,
15). Most reports note that using detubularised seg-
ments of bowel are more effective than tubular seg-
ments in preventing synchronized circular contrac-
tions with their resultant pressure increase and pro-
viding better storage (10, 23). We have used detubu-
larized sigmoid patch and this has resulted in a very
high success rate in our series.

Metabolic acidosis with subsequent bone dem-
ineralisation and osteoporosis (14), intestinal bacte-
rial harboring (3), maligant transformation of intesti-
nal mucosa and voiding difficulties due to mucus
production (5) considerably limit the use of entero-
cystoplasties in several cases. In our series during an
average follow-up period of 27.2 months we have
not yet met any significant complications. Almost
all patients had persistent or temporary pyuria but
only 4 had symptomatic urinary infection with
febrile attacks and all these had not used CISC as it
was instructed. We have not administered any med-
ical treatment for asymptomatic urinary tract infec-
tion unless urine culture yielded preudomonas, pro-
teus or klebsiela. In the first half of the cases empty-
ing difficulty by CICS due to mucus plugs was real-
ly a serious poblem. However, in the last 20 patients
we routinely administered ranitidine as George et al:
described (4) and observed an obvious descrease of
mucus production. We have not seen significant
electrolyte disturbances and spontaneous perfora-
tion during the follow-up. At the moment it is not
possible to assess the likelihood of tumor formation.

Although the results of enterocystoplasties are
most satisfactorial in bladder augmentation, and
clam sigmoidocystoplastyis found to be a safe and
efficient technique in this study, they are in fact not
completely ideal bladder replacements due to sev-
eral potential risks. In selected cases ureterocysto-
plasty(11) and seromuscular colocystoplasty lined
with urothelium(8) have recently been reported as
alternative bladder augmentation choices. Also the
clinical outecome of neurostimulator implanation
on recent reports has been extremely encouraging.
However, more studies with more patients and
longer folow-up periods are requested for proper
evaluation of the efficacy of these new techniques
and enterocystoplasty is stil the standard treatment
for the hyperreflexic or hypertonic neurogenic blad-
der unresponsive to anticolinergics.
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FUNCTIONAL ENDOSCOPIC SINUS SURGERY IN ADULTS
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SUMMARY ‘

Functional Endoscopic Sinus Surgery (FESS) which has a long history in ENT surgery,became very popular
in the last decade all over the world. Long term results of the large series have been appearing in the literature.
Results of 208 adult patients operated using Messkerlinker technique in our clinic without any major compli-
cations are presented. Success rate of this surgery in the patients with sinus disease and nasal polyposis were
found as % 80 and % 86, respectively, during 2 years of follow-up. Our results are comparable with the world

Functional Endoscopic Sinus Surgery (FESS)
which has a long history in ENT-Head and Neck
Surgery, became very popular during the last
decade all over the world. FESS’s ability to cure the
paranasal sinus disease functionally and eradicate
the etiopathogenesis of the infection with minimal
surgical trauma, made it major technique in
paransal sinus surgery. Long term results of the large
series have been appearing in literature recently (1,
2). Results of 208 patients, without any major com-
plications which are comparable with literature are
presented.

MATERIAL AND METHOD

From May 1990 to December 1993, 28 patients
with chronic sinusits and/or nasal polyposis under-
went FESS, Messerklinger’'s technique following
medical treatment failure in 2nd ENT clinic of
Ankara Numune State Hospital. '

Follow-up period varied from 3 to 34 months
(median 24 months). In the postoperative period
antibiotics, antihistaminics and decongestants were
prescribed for 10 days. In postoperative endoscopic
care cruts in the operation cavity was removed on
the 3th and 7th days after surgery. Endoscopic con-

trols were undertaken on the second and sixth
week.

In the patients with a prior history of allergy or
with polyposis, topical corticorteroids and systemic
antihistaminics were prescribed on the second week
following surgery.

FINDINGS

Preoperative symptoms and their frequencies
are summarized in Table I. The distrubution of
pathology to sinuses as diagnosed by CT and endo-
scopic examination is also shown in Table Il. A total
of 208 patients underwent 329 surgical procedures
(87 unilateral, 121 bilateral). The ages of patients
varied between 19 and 65 (mean 42 years). There
were 112 male and 96 female.

The distribution of the operations performed in
208 patients are summarized in Table lll. Of the 186
patients folowed 20 months, 152 (% 82) were
asymptomatic, 34 (19 of them had previous opera-
tions) stated that their preoperative symptom com-
plaints remained unchanged. Of 118 patients with
nasal polyposis, 101 (% 85) were asymptomatic 12
months following surgery.

* Department of Ear, Nose and Throat Surgery, Ankara Numune Hospital
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DISCUSSION

Recently, FESS as a surgical therapeutic tech-
nique, has been performed more fruquently in
sinonasal disease. Though there are promising
progress in this subject, there are difficulties in
appraising and comparing the surgical results of
sinonasal disease. Staging of this disease which is a
dynamic process is hard and there is no widely
accepted classification in literature. Because of this
lack of universal classification, comparing results
from differents centers may not be possible every
time. In the literature, the success of this procedure
is stated as the patients being as asymptomatic post-
operatively. Rice (1) showed that in a series of 100
patients after a single surgical procedure, 83% of the
patients stayed as asymptomatic in the postoperative
2nd year. Levine (2) gave a success rate of 88.3% in
a series of 154 patients with nasal polyposis that
undergone FESS and a rate of 80.2 %. In the present
study, success rate of FESS was found 82 % for the
all patients, this ratio is 85 % for the patients suffer-
ing from polyposis.

FESS which has potential serious and fatal com-
plications must be performed by well educated sur-
geons, after a carefully designed course based on a
very good theoretic knowledge. Levine (2)presented
8.3 % minor and 8.7 % major complication rate in
250 operations. Stankiewicz (5) presented 7 major,
19 minor complications in 90 patients.
Stammberger (6) on the other handstated except 2
CSF leakage there are no major complications in his
series of 4000 patients. In our series, in which 329
procedures were performed in 208 patients 62
minor and no major complications were noted.
Complications in our surgica procedures are pre-
sented in Table IV. ~

This study shows that the results of FESS for
sinonasal disease is comparable with the literature
and quite promising in our population. We helieve
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Table [.  Preoperative Symptoms.

%

Headache 95

Stuffy Nose 64
Anterior Nasal Discharge 20
Posterior Nasal Discharge 40
Table II. Pathologic Involvement of the Paranasal Sinuses on
CT.

%
Maxillary Sinus 56
Anterior Ethmoid 78
Posterior Ethmoid 28
Frontal Sinus 24
Sphenoid Sinus 11

Table HI. Distribution of the Operations Perfomed in 208 pa-

tients.
No.of Cases
Infindubulotomy 14
Infindubulotomy and Meatal Antrostomy 175
Posterior Ethmoidectomy 78
Sphenoidectomy 32
Total ' 329
Table IV. Complications of the Surgery.
No.of Cases
Bleeding 15
PeriorbitalEchimosis 8
Injury of Lamina Paprycea 6
Snechia 27
Abnormal Bleeding Lead to Ceasing
of the Surgery 6

that we shall give better reliable results with larger
numbers of cases with longer periods of folow-up in
the future.
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THE INVERTED PAPILLOMA OF THE NOSE
AND PARANASAL SINUSES

Metin Onerci* * Oguz Ogretmenoglu™ * Tagkin Yiicel*™ ¢ Levent Sennaroglu
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SUMMARY
In erted papillomas are rare lesions of nose and paranasal sinuses. Eight patients with inverted papilloma
who were treated in the Department of Otolaryngology-Head and Neck Surgery at Hacettepe University
Medical Faculty were presented. All patients were treated surgically. The tumor was excised in four patients with
Caldwel-Luc and ethmoidectomy approach, and in the others with lateral rhinotomy:(in one patient Wilson inci-
sion was also added) approach. Patients’ symptoms, treatment and presence of concomitant malignancy were

analyzed and discussed.
Key Words: Nose, sinus, surgery, tumor.

Inverted papilomas which arise from the lining
membranes of the nose and paranasal sinuses are
relatively unfamiliar lesions which have been
reported in the literature under variety of titles.
These lesions are true neoplasms of the noese and
paranasal sinuses. It is often benign but malignancy
can occur in 1 % to 53 % of cases. It is a rare
growth, comprising between 0.5 % and 4.0 % of all
primary nasal tumors. The etiology remains uncer-
tain. Clinical behavior is marked by aggressiveness
and tendency of recurrence (4, 5, 11).

Eight patients who were treated between 1970
and 1994 in the Department of Otolaryngology-
Head and neck Surgery at Hacettepe University
Medical Faculty were presented with a review of
the literature.

MATERIAL AND METHOD

In the Department of Otolaryngology-Head and
Neck Surgery at Hacettepe University Medical
Faculty,the records from 1970 to 1992 were
reviewed and 8 cases of inverted papilloma were
identified. The patients who were not followed up,

were not taken into consideration. Patients were
assessed for presenting symptoms, treatment and
pathologic findings. Concomitant malignancy was
sought.

The eight cases were consisted of eight men
over 45 years of age. These patients were seen with
the complaints of bloody rhinorrea (two patients),
nasal obstruction (six patients), epistaxis (three
patients). One patient had epidermoid carcinoma
with inverted papiloma at the surgical specimen.
One patient developed malignancy during his fol-
low-up.

All of the patients underwent nasal polipec-
tomies several times before admission to our clinic.

RESULTS

Al of the patients were treated surgicaly. Four
patients underwent surgery by Caldwell-Luc and
ethmoidectomy and tumor excision from the nasal
cavity and maxilary sinus. The tumor was excised in
4 patients with lateral rhinotomy (in one patient
Wilson incision was also added) approach.

* Associate Professor, the Department of Otolaryngology-Head and Neck Surry at Hacettepe UniversityMedical Faculty.
** |nstructor, the Department of Otolaryngology-Head and Neck Surgery at Hacettepe University Medical Faculty.
**  Otolaryngolog, the Department of Otolaryngology-Head and Necek Surgery at Hacettepe University Medical Faculty.
**xx - Assistant Professor, the Department of Otolaryngology-Head and Necek Surgery at Hacettepe University Medical Faculty.
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Three patients were tumor free in the follow-up.
Three patients have developed recurrence in a peri-
od of 2 months to one year. Two patients with
malignancy were treated with partial maxilla resec-
tion, radiotherapy and chemotherapy. Follow up
period ranged from 2 to 24 years.

DISCUSSION

Schneiderian papiloma, commonly caled
inverted papiloma has more than 25 synonyms
(1,8). Among these are epithelial papilloma, transi-
tional cell papilloma, squamous papilloma and
papilary adenoma.

The macroscopic appearence is that of an irreg-
ular, velvety lesion, red, pale pink or gray in color
and polypoid in form. The characteristic microscop-
ic feature of this tumor is the increase in thickness of
the covering epithelium with extensive invagination
into the underlying stroma(11).

An association between inverted papilloma and
carcinoma is reasonably established. Published lit-
erature quotes overall incidence rates as ranging
widely from 1.7 % to 53 % (4). A total 1.147 cases
of inverted papilloma has been reported (6). In our
series 2 of the 8 patients were shown to have malig-
nancy. The question is that whether carcinoma
develops de novo or true transformation occurs from
inverted papiloma to squamous cell circinoma.
Fechner (2) reviewed 300 cases of inverted papilo-
mas and-found only three cases (1 %) which
appeared to have undergone malignant transforma-
tion. Lempertico, et al (3) in contrast, found 14 out
of 170 cases (8.2 %). Our cases support the idea of
malignant transformation. Another source of confu-
sion is the difficulty in separating synchronous from
metachoronous lesions. Most lesions are histologi-
cally bening, some show foci of carcinoma while
others are virtually total squamous cel carcinoma
with only small areas of papilloma. Carcinoma
should be ruled out in the management of inverted
papilloma.

Proposed etiologies for inverted papiloma have
included allergies, chronic sinusitis, airborne pollu-
tants and viral inducations (5, 8). However it is not
clear whether these are the causes or the results of
the disease. HPV have been proposed to play some
partin the etiology of inverted papilloma (7, 12).

The most common physical finding is a unilat-

eral polypoid mass causing nasal obstruction.
Patients are often treated for various lengths of time
for sinusitis or various rhinitises, allergic or non
allergic. After a varying period of poor treatment
response, these patients are referred to various spe-
cialties for assessment. All of our patients underwent
nasal polypectomies before admission to our clinic.

Preoperative CT scanning has an important part

in the therapy. It shows the extension of the lesion
accurately and helps the surgeon in the manage-
ment of the lesion.
"~ Treatment of choice is surgery (4, 5). Medical
therapy is only adjunct to clear specific complica-
tions such as sinusitis. Radiotherapy is used only for
those cases with associated malignancy after
surgery. It is evident that biopsy is mandatory to
arrive at a histologic diagnosis but often the clinical
suspicion is not there and as mentioned, most often
the surgery first performed is polypectomy.

Lawson et al (4) reports recurrence rates ranging
from 6 % to as high as 78 %. He divided the surgi-
cal treatment used in eight published series into lim-
ited and radical excisions. Limited excision resulted
in recurrence between 41 % and 78 %. of cases
whereas more extensive surgery reduced this rate to
an average of 13 %. Lateral rhinotomy approach (to
have exposure) and extensive surgery is advised in
the cases that have extension to the maxillary sinus
in the manageent of inverted papilloma in the liter-
ature (1, 4, 5, 8, 9, 10). Patient cooperation and
treatment compliance can be a significant problem.
Often the diagnostic biopsy procedure will relieve
the patient’s complaints and it is difficult to get the
patient to return for review. It is only the risk of asso-
ciated malignancy possible transformation that con-
vinces the patient of considering radical surgery. We
advise conservative surgery for selected group of
patients. Our criteria are as :

1. No previous nasal surgery.

2. Radiographic evidence that the lesion was
limited to the nasal cavity with minimal extension
into the ethmoid labrynth or to the antrum.

3. Experienced surgeon.

4. Close follow-up.

Our patient group was also treated according to
the principles that was put forward above. The
patients with extensive lesions were treated with
extensive surgery but with organ preservation.
When the lesions were restricted to nasal cavity
our surgery was conservative and we did not have
recurrence in this group of patients.



Metin Onerci, Oguz Ogretmenoglu, Taskin Yiicel, et al. 105

In conclusion, we advise a high degree of sus-
picion in polyps of the nose, and agree with the lit-
erature in the treatment of inverted papilloma to go
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THE DEVELOPMENT OF SUBACUTE GRANULOMATOUS
THYROIDITIS DURING LITHIUM TREATMENT
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SUMMARY
During lithium treatment various anatomic and/or functional abnormalities of the thyroid can develop. This
to our knowledge, is the second reported case of subacute granulomatous thyroiditis developing a patient
receiving lithium treatment. The case, a 34 year old female patient, had been an lithium treatment for schizo-
phrenia since 1989 when she was referred to us for a goitre that was detected in September 1994. At referral,
she had complaining of nervousness, dysphagia, pain in the neck that was aggravated by swalowing, excessive
sweating, heat intolerance, increased appetite, weight loss. She had an upper respiratory track infection two
weeks earlier. She had a grade Il diffusely enlarged thyroid and also a thyroid nodule on the right. Her erythro-
cyte sedimentation rate was 40mm/h, and white blood cel count was 9500/mm3. 131 | uptake by her thyroid
was suppressed. She as normal evels of thyroid hormones and no thyroid antibodies. Fine needle aspiration of
the thyroid and the cytological examination of the aspirated material confirmed the diagnosis of subacute gran-
ulamatous thyroiditis. She was followed monthly without lithium being stopped. No medication was presciribed
for the subacute thyroiditis. She was still euthyroid at the fifth month. Her serum lithium level stayed within
acceptable therapeutic levels all through follow-up. This case is a reminder that other forms of thyrotoxicosis,
like subacute granulomatous thyroiditis, that are not caused directly by lithium can occur during lithium treat-
ment.
Key Words: Lithium, subacute granulomatous thyroiditis.

Lithium carbonate has been used for the treat-  tember, 1994. She had been taking lithium for schi-

ment of manic-depressive disorders since 1949(4).
Lithium effects the function of the thyroid gland,
which may resut in clinical as well as biochemical
hypo or hyperthyroidism with or without goitre (3,5,
6,7,8,9).

Here we present a case of subacute granuloma-
tous thyroiditis developing in a patient while she
was receiving treatment with lithium for schizophre-
nia.

CASE REPORT

A 34 year old female patient was referrded to
our department with thyroid enlargement in Sep-

zophrenia since 1989 (900 mg/day) and had been
followed regularly. Her complaints were nervous-
ness, dysphagia, characterized by pain in the neck
during swallowing, excessive sweating, tremor of t-
he hands, heat intolerance, dry mouth, weight loss
in spite of increased appetite (two kg. in 15 days).
She gave a history of upper respiratory tract infecti-
on two weeks earlier. Although the patient appeared
clinicaly euthyroid, examination of her thyroid reve-
aled a grade Il diffuse enlargement (according to
WHO criteria), and a hard, well circumscribed 2x2
cm. nodule in the lower part of the right lobe witho-
ut any tenderness or pain. Other physical examina-
tion was normal. She had no family history of thyro-
id disease.

* Professor, Department of Endocrinology and Metabolic Disease, Ankara University Medical School.
**Endocrinologist, Department of Endocrinology and Metabolic Disease, Ankara University Medical School.
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Table. Hormonal and other laboratory findings of the

patient.
At the time 3 months | 5 months
of diagnosis later later
T3 5.7 7.4 7.1
(53.4-7.2 pmol/L)
ft4 16.9 13.8 17.4
(11.0-24.0 pmol/L)
s-TSH 0.7 1.7 2.2
(0.2-5.1 mlU/ml)
Anti-M 10.2 4.0 1.7
(0-50 1U/ml)
White blood
cell count 9500 7500 8500
(/mm?)
Sedimentation 40 12 4
(m/hr)
131 | Uptake
4 th hour 8 26
8 th hour 24 49

Her blood biochemistry was normal. The white
blood cell count and ESR were 9500/mm3 and 40
mm/hr respectively. Hormonal and other laboratory
findings of the patient are shown in the table. Thyro-
id scintigraphy with technetium 99 m pertechnetate
(99 m Tc) revealed thyroid gland suppression, and
the aspiration cytology, was diagnostic for subacute
granulamatous thyroiditis. She continued the lithi-
um medication she had being taking. no other drug
was prescribed for her thyroid condition. When she
was seen a month later, she had no complaints.

Lithium was continued and she was still euthy-
roid when she was seen again three months later.

Afer 5 months, the thyroid nodule regressed and
the patients was had no complaints. Radioactive io-
dine uptake by the thyroid returned to normal and
repeat thyroid scintigraphy with 99 m Tc revealed a
diffuse hyperplastic gland. The serum lithium level
was 0.87 mmol/L (therapeutic range: 0.5-1.5
mmol/L).

DISCUSSION

Lithium is concentrated in thyroid gland as
much as 2.5-5 times its serum level (14). It inhibits

the synthesis and metabolism of thyroid hormones
at probably 5 different steps (3). The effects of lithi-
um related to thyroid are related to:

1. The inhibition of iodide concentration mec-
hanism.

2. The inhibition of iodination of tyrosine.

3. The inhibition thyroxin (T4) and triiodothyro-
nine (T3) release.

4. The inhibition of peripheral conversion of T4
to T3.

5. The impairment of stimulation of the thyroid
gland by the thyrotopin (TSH).

In animal experiments it is observed that the ef-
fects of lithium vary depending on whether it is used
a short-term or a long-terms basis(2). Although on
short-term usage it decreases capturing of iodine
and hormone release(11), the main effect with
chronic usage is that it inhibitis the release of thyro-
id hormones from the thyroid gland (1, 10).

Lithium treatment can cause hypothyroidism
with or without goitre according to the above men-
tioned mechanisms. Thyrotoxicosis can aso occur
during lithium treatment (1, 6,9).

Three mechanisms have been postulated for the
pathogenesis of thyrotoxicosis during lithium treat-
ment (5, 8, 19):

1. Lithium stimulation of the immune system;
there is an increase in thyroid autoantibody levels
with lithium usage.

2. Overcompensation against the supressive ef-
fects of lithium on thyroid hormone synthesis and
release.

3. Patients with multinodular goitre or with
subclinical autoimmune thyroid disease may deve-
lop thyrotoxicosis due to iodine as the iodine pool
in the thyroid gland increases during lithium treat-
ment.

Theoretically this could occur either as a result
of immunological charge or via expansion of in-
tathyroidal iodine. The exact mechanisms arenot
understood and remain to be resolved.

This is the second reported case of subacute
granulomatous thyroiditis developing during lithium
trerapy (12). In our case the diagnosis of subacute
thyroiditis has been confirmed by fine needle aspi-
ration cytology. Moreover, the patients normal anti-
M and Anti Tg titres also support the diagnosis. The
frequent causes of the thyrotoxicosis occuring du-
ring lithium therapy are Graves Disease, multinodu-
lar toxic goitre and silent thyroiditis(5).



Ali Riza Uysal, Demet Corapgioglu, Ethem Akgil, et al. 109

In conclusion, this case is a reminder that other
forms of thyrotoxicosis, like subacute granulomato-
us thyroiditis, that are not caused directly by lithium
can occurduring lithium treatment.

It appears that lithium, can precipitate goitre,
hypothyroidism, or thyrotoxicosis in suspectible in-
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DISTAL ANTERIOR CEREBRAL ARTERY ANEURYSMS:
ANALYSIS OF 6 CASES

Alper Baysefer ¢ Abdurrahman Bakir * Serdar Kahraman ¢ Erener Timurkaynak”

SUMMARY
We report six patients with distal anterior cerebral artery aneurysms (DACAA). All aneurysms were saccu-
lar. Of these, 5 patients had single aneurysms, one had two aneurysms. Five patients underwent direct surgery
and four of these had excellent outcomes after surgery. One patient died from rebleeding without a possible

surgery.

Key Words: Distal anterior cerebral artery aneurysms, surgery.

Distal anterior cerebral artery aneurysms
(DACAA'S) comprise only 2.7 to 9.2 % of all
intracranial aneurysms (8). These lesions are most
commonly found near the gem of the corpus callo-
sum at the point of origin of the callossomarginal
artery (9).

We report six patients who had DACAA and
describe the treatment of these aneurysms and the
results that were achieved.

MATERIAL AND METHOD:

Onehundred twentyeight patients with cerebral
aneurysms diagnosed at the Giilhane Military
Medical Faculty from 1986 to 1994. Six patients had
ruptured aneurysms of the distal anterior cerebral
artery (DACA). There were 4 women and 2 men,
ranging in age between 36 and 54 years. One
patient had two aneurysms (Fig.1). Associated vas-
cular anomalies were not seen in any of the patients.

Digital substraction angiography was carried
out for 4 patients and two patients had it already
performed at different medical centers. Computed
tomography for 3 patients (Fig. 2) and magnetic res-
onance angiography for 2 patients were performed
(Fig. 3).

*  Neruosurgery Department, GATA, Etlik, Ankara

(AP view) showing A3 and A co A aneurysms (arrows).

The aneurysms were located at two sites of the
DACA. Five of the 6 had A3 location and one A2
location (Fig4,5). Five patients underwent direct
surgery. Microsurgery using an operating micro-
scope has been teh procedure used. DACAA's were
exposed via an intehrhemispheric approach. In all
surgically treated cases, the neck of the aneurysms
were clipped with Yasargil clips.

Received: July 10, 1995 Accepted: Febr 28, 1996
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Table I. The Surgical results Of The Distal Anterior Cerebral Aneurysms (1986-1994).

RESULT
Number Sex, Age Location* Classification** Size Neuroradiology Surgical Excellent Good Death
of cases Treatment
1 F, 42 Right A3 Ila Medium  Conventionel  Clip +
2 M, 48 Left A3 b Medium  Conventionel  Clip +
angiography

3 F, 39 Left A2 | a Medium  DSA Clip +
4 M, 54 Riht A3 Ila Large CT, DSA, MRA  Clip +
5 F, 36 Right A3 + ACoA b Medium  CT, DSA, MRA Clip +

TOTAL 4 1 -

* ; Rhoton and Fisher's classification
** : Yagargil's classification

Fig. 2. Computed tomography demonstrating the high density’
areas (subarachnoid hemorhage). ‘

RESULTS

The surgical results are shown in table 1. One
patient died from rebleeding (second) three days
after admission to our department. The surgical
results were excellent in 4 cases. | one case, preop-
eratively existing hemiparesis endured in early post-
opcrative period but the deficit decreased with reha-
bilitation. At 4 months after surgery, the patient's
neurological examination was normal.

Fig. 3. Magnetic resonance angiography (lateralview) showing
A3 aneurysm (arrow).

DISCUSSION

The incidence of DACAA is rather low and neu-
rosurgeons have less surgical experience with these
aneurysms than the other locations. The frequency
of this location of aneurysms has been varied
between 2-9.2 percent in the priorly reported large
series (7,8,11). In our series, this frequency is 4.7
percent with 6 cases.
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Fig. 4. Digital substraction angiography of left carotid artery
(lateral view) showing a large A3 aneurysm (arrow).

The high incidence of multiple aneurysms in
patients with DACAA's has been noted, amounting
to 37.5 % of the total 325 cases in the 16 series (8).
The most common location of the second aneurysm
is middle cerebral artery (3,6,9). The second
aneurysm was determined at anterior communicat-
ing artery in only a case of our series (16.6%).

Anterior cerebral artery (ACA) anomalies are
often associated with DACAA's, including an azy-
gous ACA, a bihemispheric ACA, triple ACA's
(1,5,9). Among these anomalies, an azygous ACA is
the most characteristic feature associated with these
aneurysms. In angiographic studies, it was reported
to be seen in 2-3.7 % (2,6). Vascular anomaly was
not observed in our cases.

The anatomy of DACA consists some special
problems in surgical treatment of the aneurysms of
this site. Two surgical approaches to these lesions
have been discussed. Subfrontal craniotomy has
been recommended for aneurysms arising proximal
to the DACA bifurcation and in the region below the
genu of the corpus callosum (11). However, inter-
hemisphheric approach in the aneurysms located
proximally to genu of the corpus callosum is pref-
ered (5,8). One potential problem with the inter-
hemispheric approach is that, the DACAA, lying
particularly just beneath the genu of the corpus cal-
losum, may be encounteredbefore one establishes

Fig. 5. Digital substraction angiography of left carotid artery
(lateral view) howing A2 aneurysm (arrow).

proximal control. Despite the narrow working space
in this location, the neck of the aneurysm must be
exposed with a cautious dissection. All our cases
were operatedwith interhemispheric approach.
DACAA's are frequently surrounded by densely
scarred arachnoid, which made complete dissection
difficult and enhanced the risk of intraoperative rup-
ture. Recently, it appears that the development of
microsurgical technique has decreased the inci-
dence of intraoperative rupture of these aneurysms
(4,10). Although an intraoperative rupture occured
in case of our series, it was clipped properly and an
excellent surgical result was observed.

The surgical results of the periorly reported
series have bene statisfactory. The average surgical
mortality rate has ranged from none to 22.2 % (8).
Our surgical mortality rate ise 0 %.

Some authors have recommended delayed
surgery to reduce postoperative mortality and mor-
bidity (10). On the other hand, several authors have
operated on patients with these aneurysms early
after their subarachnoid hemorrhage and obtained
good operative results (3,4), as we have supported.

As a result, we believe that an excellent surgical
result dependes on patient's preoperative condition,
using microsurgical methods, and early operation of
the patient to minimalize rebleeding.
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surgery are discussed in this report.

SUMMARY

Two cases of diastematomyelia are presented. Diastematomyelia is a rare malformation of the spine. Our
cases had two distinct levels of diastematomyelia. The spinal cord was divided at a single level in 96 % of the
patients with diastematomyelia reported in the literature. The septum was located in the thoracic and the lum-
bar spine of both cases. MRI was very useful in definitive diagnosis and detection of associated abnormalities.
The patients were undergone surgery and neurological condition was improved. Diagnoses and timing of

Key Words: Diastematomyelia, Split cord malformation

With modern imaging techniques, various forms
of spinal dysraphism are being diagnosed in chil-
dren with increasing frequency (1,2,7,8). Traditional
terms used to describe the two main forms of these
rare  malformations, diastematomyelia and
diplomyelia. The new classification recommends
the term splid cord malformation (SCM) for all dou-
ble spinal cords (11). A type ISCM which is called
diastematomyelia consist of two hemicords each
contained within its own dural tube and separated
by a dura-sheathed rigid osseocartilaginous median
septum. A type Il SCM which is called diplomyelia,
consist of two hemicords housed in a single dural
tube separated by a non rigid, fibrous median sep-
tum. Diastematomyelia is a primary embryological
malformation involving division of variable length
of the spinal cord into two hemicords of more or less
equal caliber, and abnormalities of posterior ele-
ments or the vertebral bodies are usually present.
The unified theory of embryogenesis proposed that
all variant’s type of SCMs have a common embryo-
genetic mechanism (11). Basic to this mechanism is
the formation of adhesions between ecto and endo-
derm. Leading to an accessory neuroenteric canal
around which condenses on endomesencyhmal
tract that bisects the developing notochord and
causes formation of two hemineural plates.

Fig. 1. The plain x-ray showing scoliosis.

* Department of Neurosurgery, Giilhane Medical Faculty, Ankara, Tiirkiye
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FRONT

Fig. 2. a and b: CT-scan showing median bony septum at thoracal 10 and lumbar 2 (arrows).

10.

Fig. 4. CT-scan showing postoperative spinal cord at thoracal
10.

SUMMARY OF CASES

CASE I: A 3-year-old girl presented with con-
genital scoliosis, a worsening limb and, hypertri-
chosis and pigmentation in her back. She had no
neurological abnormalities except the bilateral
aschill clonus. Plain x-rays showed scoliosis, fusion
abnormalities of vertebra at thoracal 9-10-11 and
multilevel spina bifida at the lumbar spine (Fig. 1).
Intervertebral disc space was narrowed characteris-
tically at the thoracal 9-10-11. The transverse diam-
eter of the vertebral bodies was widened. CT imag-
ing showed bony spur at thoracal 10 and lumbar 2
(Fig. 2a and 2b). The spinal cord seemed to be divid-
ed into two halves at these levels such as snake eyes
(Fig.3). MRI also showed same abnormalities associ-
ated with tethered cord at lumbar 4. At the first oper-
ation; she was explored through a posterior thoracic
approach. Total laminectomy was performed on
thoracal 10 and then the posterior longitudinal liga-
ment was opened. The bony septum was separated
from thc dura by the operating microscope. The
dura seemed very thin, so duraplasty performed
with the cadauer dura greft. Replacement of the
laminae was not performed. Control CT scan
showed total removal of the bony spur at throacal
10 (Fig.4). From the first operation, 11 months later
the second bony spur was removed at lumbar 2
level through a posterior approach. Laminectomy
was not performed because that she had a spina bifi-
da at the same level. Tethered cord was released.
Control CT scan showed no bony spur.
Neurological condition of the patient was improved.
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Fig. 5. a and b: CT-scan showing median bony septum at thoracal 8 (arrow).

CASE II: A 4-year-old boy presented with weak-
ness of legs and late walking. Neurological exami-
nation revealed slight weakness of his legs. Plain x-
ray showed slight scoliosis. He had bilateral pes
equinavarus deformity; therefore he had been oper-
ated twice. CT scan showed bony spur at thoracal 8
and lumbar (Fig.5a and 5b). MRI supported these
findings associated with tethered cord at lumbar 3
(Fig.6). The bony spur was resected at thoracal 8
through a posterior approach in the first operation.
Total laminectomy was performed. Control MRI
showed diastematomyelia at lumbar 1 level (Fig.7).
Between the lumbar 1 and 2 vertebrae, there was a
fibrous band. The dural tube divided into two parts
and released after the excision of the fibrous band.
Postoperative CT scan showed no diastematomyelic
spur (Fig.8). Neurological condition of the patient
was improved.

We prefered to the different stage for each level
of diastematomyelia in our cases. Because of we
think that the one stage operation for diastemato-
myelia with multiple level may be cause of spinal
instabilization and may be heavy for child.

DISCUSSION

Diastematomyleia denotes an anomaly in
which there is separation of a segment of the spinal
cord into two hemicords. It often occurs with a
bony, cartilaginous, or fibrous septum interposed
between the two hemicords (4,5,67,11). The cord is
normal above the level of the diastematomyelia, and
usually reunits below the level of the split and again

becomes normal. Because no true duplication of the
cord occurs, each division represents an equal or
unequal portion of one spinal cord. Our cases sup-
ported this view. A true duplication of the cord was
defined as one containing two dorsal or two ventral
horns and for corresponding nerve roots (11). Each
member of the true duplicated cord was therefore
considered a complete cord. In contrast, a cleft cord
was thought to be one bisected by a midline spur,
into two paired hemicords, each containing a single

Fig. 6. MRI showing ethered cord at lumbar 3 (arrow’
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Fig. 7. MRI showjing diastematomyelia at lumbar 1 (arrow).

dorsal and ventral horn with corresponding dorsal
and ventral roots. These two forms arise from differ-
ent embryogenetic mechanisms. The presence of a
midline bone spur suggests that diastematomyelia
results from some form of mesodermal invasion of
the neural tube, whereas diplomyelia is thought to
arise from segmental origin (11).

One division of cord may be significantly small-
er, and the roots hypoplastic. The smaller hemicord
may correlate with symptomatic extremity (4). Our
cases were not this type. The spinal cord was divid-
ed at a single level in 96% of the patients in the lit-
erature (4). There were rare separate divisions at two
or even three distinct levels. Our cases had two dis-
tinct levels.

A relatively small percentage of these patients is
without symptoms. The condition is discovered after
the cutaneous findings or during incidental evalu-
taion of the spine (9). In 20 % to 60% of diastem-
atomyelia patients, a collection of findings that
involve the lower extremities, back, and trunk with
an otherwise normal neurologic examination, has
been termed the orthopedic syndrome (6,9). in the
other large group of patients, neurologic symptoms
are predominant. The patients may manifest mixed
upper and lower motor neuron signs. As many as 50
% of these patients also have scoliosis (4,9).

The septum is located in the cervical spine in 1
%, in the thoracic spinc in 28 % , in the lumbar
spine in 70% and, in the sacrum in 1% (4,13). Since
diastematomyleia occurs in early development
when the spinal cord and spine are of equal length,
a penetrating septum tethers the cord and prevent
cranial migration. Thus, a lumbar septum usually

Fig. 8. Postoperative CT-scan showing total laminectomy and
spinal cord at thoracal 8.

penetrates the distal spinal cord and is ass.  ed
with a low conus. The septum is attached to both
anterior and posterior vertebral elements alone in 11
% and, to the anterior elements alone in 21% (4).
Abnormalities of the posterior elements are the most
common skeletal defects, and a multiple level spina
bifida, fusion of adjacent hemilaminae, or anom-
alous spinous processes are frequent (1,7). The inter-
vertebral disc space is characteristically narrowed.
The transverse diameter of the vertebral bodies is
usually widened and anteroposterior diameter nar-
rowed. Congenital scoliosis is frequently associated
with the vertebral body abnormalities (1,4,8). Our
cases had a tethered cord, fusion anomalies of the
vertebrae, foot deformities, and congenital scoliosis.
The bony spur was attached to the anterior ele-
ments. Symptoms and signs produced by the
diastematomyleia are primarily due to traction by
the septum. Diastematomyelia may be associated
with myelomeningocele, epidermoid tumor, con-
genital dermal sinus, neuroenteric cyst, arachnoid
cyst, lipoma or hydromyelia (2,3,4,8,12,14). Our
cases were not associated with these abnormalities.
Diastematomyclia occurs in fcmales more often
than in males, in ratio 3.5 to 1 of the reported cases
(4,7). Cutaneous manifestations were presented in
77 % of the patients, with hypertrichosis in 50 %
and hemangiomatous discoloration in 6 (%4,5,7,9).
Twenty percent of the patients were asymptomatic
and were evaluated because of cutaneous manifes-
tation or an incidental radiological finding (4,5,7,8).
One of our cases had a cutaneous finding.
Myelography and CT scanning using water sol-
uble contrasts have been helpful in the evaluation of
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diastematomyelia. MRI has several distinct advan-
tages over CT,myelography: It is a nonivasive tech-
nique, can allow evaluation of an extensive area of
the spine and displays the spinal cord structure
directly (10,12). We recommend to use of combina-
tion of CT scan and MRI, because of it provides the
best information about the anatomy of the spinal
cord in relation the septum. MRI especially provides
the best information about the soft tissues and asso-
ciated abnormalities (1,2,7,8,10,14). MRI and CT
imaging are sufficient for preoperative evaluation
and managemenet of the diastematomyelia or split
cord malformations .Operation should be advised
for a symptomatic patient; particularly if a sphincter
abnormality is present. Some authors believe that
asymptomatic children and those with an apparent-
ly stable neuromusculoskeletal syndrome should
have a prophylactic operation within the first two
years of life (11). We should advise the operation
only for symptomatic patients such as our cases.
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