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SUMMARY

Increased activity of 5ai-reductase (50.-R) in skin is considered to play a role on hirsutismus in women. In
the present study, the effects of finasteride - a 50.-R inhibitor- on hair growth and on serum hormone levels were
evaluated before and during the treatment. The degree of hirsutismus was assessed according to the Ferriman
Gallwey’s score. Eight patients with idiopathic hirsutismus, and two patients with polycystic ovarian disease,
ages between 16-33, were given 5 mg finasteride once a daily for three months. Serum hormonal evaluations
were done basally, and periodically during treatment. A reduction in serum total testosterone was observed at
the third month (p<0.05). Serum cortisol levels showed a transient decrease at the first month (p<0.01). No other
significant change was observed in other hormonal levels. Ferriman Gallwey score reduced from 19.2+4.4 to
14.8+3.9 (p=0.005). No adverse effect was observed. These preliminary results indicate that, finasteride is a safe
and effective drug in the treatment of hirsutism in women.

Key Words: Finasteride, Hirsutism

Hirsutism is the growth of terminal hair, in male
pattern, in women(2,3,8,14) Dihydrotestosterone is
supposed to be the androgen, that is responsible for
the androgen dependent hair growth(14). An
increased activity of 5o-reductase (5a-R), which
converts testosterone to its active metabolite dihy-
drotestosterone, was detected in the skin of hirsute
women(9,11,17-19). Higher concentrations of 3o-
androstanediol and its glucoronide conjugate,
which are important metabolites of dihydrotestos-
terone in skin, were also found in plasma and/or
urine of hirsute women(7,17,22). As women with
congenital 5a-R deficiency show no clinical abnor-
mality, an agent that selectively blocks 5a-R should
give no harm to female patients, while decreasing
androgen dependent hair growth.

Finasteride is a competitive 5a-R inhibitor, that
was first developed for the treatment of benign pro-
static hyperplasia in men (13,15,20,21). Recently,
its use for hirsutism, was reported by some
authors(5,10,23). These workers reported a signifi-
cant decrease in hirsutism score within three to six
months,

The aim of this study is to evaluate the effects of
finasteride on hirsutism score and on hormonal lev-
els in hirsute women.

PATIENTS AND METHODS

Ten patients, eight with idiopathic hirsutism and
two with polycystic ovarian disease (POCD),
between ages 16-33 yr with a mean age 23 yr were
included to the study. Among patients, nine had reg-
ular menses and one patient with PCOD had oligo-
hypomenorrhea. Body mass indexes ranged
between 18.6 and 33 (kg/m?, mean 24.4). The
degree of hirsutism was determined by Ferriman-
Gallwey score(4). The score was between 11-25.
The women were warned to avoid pregnancies by
using non-hormonal conception methods during
treatment.

Serum samples for determination of FSH, LH,
PRL, estradiol (E2), progesterone (P), 17a OH prog-
esterone (17 OH P), DHEA-S, cortisol (F), ACTH,
free testosteron (fT), total testosterone (TT), TSH, lev-
els were taken at the early follicular phases of the

*  This study was presented as a poster at the 8th Balkan Endocrinology Congress (Bursa, 1995).
**  Department of Endocrinology and Metabolism, Faculty of Medicine, University of Ankara
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menstrual cycles, before and at the first and at the
third months of the therapy.

After basal determinations, all women were
given 5 mg of finasteride, once daily, via oral route.
Clinically, hirsutism score evaluations according to
Ferriman- Gallwey score, body weight and blood
pressure measurements were done at each visit.
Hepatic and renal functions, fasting and two hour
postprandial plasma glucose levels, fasting total and
high and low density lipoprotein cholesterol, triglyc-
eride levels and haematologic tests were also fol-
lowed during the study.

Hormonal determinations were done in dubli-
cate with either RIA kits (Amerlex (UK) for E2, prog-
esterone and cortisol, DSL (USA) for 17 OH P, DPC
(USA) for fT, TT, and DHEA-S ICN Biomedical Inc.
(USA) for ACTH) or IRMA Kits (Origon Diagnostica
(Finland) for prolactin, Medgenix (Beligum) for FSH,
LH and TSH).

Statistical analyzes were done by the Wilcoxon
test and paired-t test.

RESULTS

Clinical Effects:

Neither significant side effects nor menstrual
cycle irregularities were reported by the women
while taking finasteride. Blood pressures remained
stable during the treatment.

Hepatic and renal functions, lipid and glucose

concentrations, haematologic profile showed no
abnormality with the drug therapy.

Improvement in the hirsutism score was
observed in all women, slightly in three, significant-
ly in the other seven patients. Total score decreased
from 19.2+4.4 to 14.8+3.9 (average 22.9%, p =
0.005) at the third month.

Hormonal effects:

Hormonal profile of the women before, at one
month and at three months of the treatment were
given in table I.

Serum total testosterone levels'were found to be
reduced according to the basal levels at the third
month (51.8£26.1 ng/dL vs 76.1+34.9 ng/dL,
p<0.05). Posttreatment mean free testosterone levels
did not show any difference from baseline.

Mean basal cortisol level was 21.3+7.8 pg/dL,
and decreased to 14.9+3.8 pg/dL after one mont
(p<0.01), but returned to baseline level at the third
month.

No changes in FSH and LH levels were
observed during the treatment. ACTH, E2, P, 17 OH
P, PRL, TSH, DHEA-S concentrations were also
remained unchanged.

DISCUSSION

This study is planned to evaluate the effects of a
S5o-reductase inhibitor (finasteride) on serum hor-

Table 1. Serum hormone concentrations before and during 5 mg/day finasteride

treatment

Hormone Basal 1 month 3 month
ACTH (pg/ml) 28.4 = 31.7 22.2+14.7 259132
F (pg/dl) 21.3+7.8 149 + 3.8* 19.7 £ 4.1
FSH (mlu/ml) 6.1 +25 4.6 = 2.1 59x+24
LH (mlu/ml) 9+49 55+34 6.8 £5.2
E2 (pmol/L) 236 = 267 210+ 110 228 £ 319
P (ng/ml) 0.79 £ 0.48 0.77 £ 0.28 0.70 £ 0.42
17 OH P (ng/ml) 1.62 = 0.97 1.39 +0.73 0.988 + 0.31
DHEA-S (pg/dl) 410 = 240 300 = 131 335 £ 221
Total T (ng/dl) 76.1 = 34.8 73.5 £ 36.2 51.8 £ 26.1#
Free T (pg/ml) 3417 34£1.,6 31+£1.0
PRL (mlu/L) 211 £ 70 211 £ 71 235 £ 106
TSH (mlu/ml) 1.3+£09 1.7+09 1.6 £0.5

Values are the mean + SD
* p < 0.01 vs. basal value

# p < 0.05 vs. basal value

F: Cortisol, E2 Estradiol, P: Progesterone, 17 OH P: 17a. OH progesterone,

T : Testosterone, PRL: Prolactin
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monal levels, on non-hormonal parameters and on
hirsutism score. Up to date, finasteride was mostly
used for benign prostatic hyperplasia, in men, safe-
ly (13,15,20,21). Recently, the efficacy of the drug
on excess hair growth in hirsute women was report-
ed(5,10,23).

In the present study, with the chosen dosage (5
mg daily), we did not observe any adverse effect,
either clinically or biochemically, in our patients.
Plasma glucose, total cholesterol or HDL and LDL
cholesterol, triglyceride levels were unaffected by
finasteride.

As external genitalia abnormalities in male
fetuses of the rats exposed to finasteride inutero was
reported (1), all patients used non-hormonal contra-
ception methods during the treatment. Although, we
did not evaluate the ovulation in our patients,
Moghetti et al showed the maintainance of the ovu-
latory menstrual cycles in their patients taking finas-
teride(10).

The degree of hirsutism, which was determined
according to Ferriman- Gallwey score, decreased
significantly at the third month with finasteride ther-
apy. An average of 22.9% reduction in the score
was observed with short term drug use. While,
Fruzzetti et al. reported a 27.8% improvement in
three months(5), Moghetti et al. observed nearly
50% reduction at sixth month(10). Wong et al. also
reported a significant improvement in hirsutism
score in their patients(23).

Serum gonadotropin levels did not show any
difference from the baseline with the finasteride
treatment in the present study, in agreement with
the results of Fruzzetti et al, who also found no
change in gonadotropins in hirsute women taking
finasteride, and with the findings of other studies
done on male patients(6,16).

Effects of finasteride on serum total testosterone
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EVALUATION OF PATIENTS WITH HASHIMOTO THYROIDITIS FOR THE RISK
OF DEVELOPMENT OF THYROID LYMPHOMA: SIGNIFICANCE
OF ULTRASONOGRAPHIC IMAGING AND FINE NEEDLE ASPIRATION BIOPSY*
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Aok Kok

e Demet Corapgtoglu™* o Korgiin Koral .
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SUMMARY

The association of Hashimoto thyroiditis with malignant lymphoma of the thyroid is well known.An inci-
dence of 27-100 % of Hashimoto thyroiditis in patients with thyroid lymphoma has been reported. Recently the
detection of a pseudocystic pattern in the ultrasonographic examination of the thyroid was suggested as an indi-
cator of thyroid lymphoma.Fine needle aspiration biopsy (FNAB) done in sites showing this pattern was also sug-
gested in achieving diagnosis. From this point of view , in the present study , searching for a pseudocystic ultra-
sonographic pattern and performing FNAB from this site in patients with Hashimoto thyroiditis is recommend-
ed for the early diagnosis of thyroid lymphoma . Sixty patients with Hashimoto thyroiditis were evaluated.
Thyroid ultrasonography was performed in all patients. In twelve (20 %) of the ultrasonographic examinations
a pseudocystic pattern was detected but cytological examinations revealed no lymphoma. Still as the late diag-
nosis of thyroid lymphoma can mean a far more unfavorable outcome, we suggest that patients with Hashimoto
thyroiditis should also be followed with ultrasonography and FNAB should be carried when such a suspected

cystic lesion was detected.

Key Words: Hashimoto thyroiditis, thyroid lymphoma,fine-needle aspiration biopsy, ultrasound diagnosis

Hashimoto thyroiditis is a common chronic
inflammatory disease of the thyroid gland.The histo-
logical findings could either be a diffuse lymphocyt-
ic infiltration and fibrosis or lymphocytes foci
among thyroid follicles.Its association with malig-
nant lymphoma of the thyroid is a well known fea-
ture of the disease (5-7,9,11). An increased risk of
systemic proliferative and lymphoproliferative neo-
plasms(1.4 % vs expected 0.4 % ) and also an
increased risk of malignant thyroid lymphoma ( 0.5
% vs expected 0.007 % ), in patients with
Hashimoto thyroiditis were reported (8).An inci-
dence of 27-100 % of Hashimoto thyroiditis in
patients with thyroid lymphoma was also reported
(3,6,13).

Ultrasonography and fine needle aspiration
biopsy are the two diagnostic methods that have
been applied to many thyroidal diseases, as well as

Hashimoto thyroiditis (1,4,10, 12,14) .There are
reports about the ultrasound pattern of the thyroid
gland in Hashimoto thyroiditis. A diffuse low
echogenicity as a consequence of lymphocytic infil-
tration was reported in Hashimoto thyroiditis
patients. A very low echo amplitude or anechoic
patterns were observed in patients who showed a
greater lymphocytic infiltration in thyroidal biopsy
specimens (10,14),

Recently, Matsuzuka et al reported an asym-
metrical pseudocystic pattern with ultrasonography
in 93% of patients with thyroid lymphoma,where as
only 11% of patients with Hashimoto thyroiditis
without thyroid lymphoma were found to be posi-
tive for this pattern (11). They also claimed that, fine
needle aspiration biopsy (FNAB) from this site could
make the diagnosis of thyroid lymphoma possible in
90% of the patients.

* This Study was reported as a poster in the 8th Balkan Congress of endocrinology.
** Professor, Endocrinology and Metabolic Diseases, Ankara University, Medical School.
***+  Endocrinologyst Endocrinology and metabolic Diseases, Ankara University, Medical School.
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In the present study, we evaluated the patients
with Hashimoto throiditis for such an ultrasono-
graphic cystic pattern and a FNAB was performed
whenever this pattern was detected. The aim was to
develop a strategy for the early diagnosis of the thy-
roid lymphoma in patients with Hashimoto thyroidi-
tis.

PATIENTS AND METHODS

Sixty patients with Hashimoto thyroiditis were
included to the study.The diagnosis had been made
on the basis of a firm, nodular thyroid enlargement,
positive high antithyroidal antibody titers and FNAB
of the gland. The patients were re-evaluated accord-
_ing to the study plan.Study group included 52
women and eight men of ages ranging from 18 to 66
years.

The duration of the goiters were between 2-25
years,as was learned from the histories of the
patients.

Twelve patients were clinically hypothyroid, 14
patients had subclinical hypothyroidism, two had
Hashitoxicosis and 32 were euthyroid at the time of
the diagnosis.All were clinically and hormonally
euthyroid when they were included to the study.

Free thyroxine and free triiodothyronine levels
were measured by radioimmunoassay. Sensitive
thyroid stimulating hormone, antimicrosomal anti-
body and antithroglobulin antibody titers were
determined by immunoradiometric (IRMA) method .

An ultrasonographic examination of the thyroid
gland was performed in each patient. Whenever an
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asymmetrical cystic pattern was observed, a FNAB
from this site was done by the same radiologist,
under ultrasonographic guidance.

Cytologic study of the obtained biopsy speci-
mens were interpreted with a suspected diagnosis of
thyroid lymphoma.

RESULTS

Sixty patients with a diagnosis of Hashimoto
thyroiditis were evaluated. None of the patients
had any new symptoms, such as rapid growing
mass, hoarseness, dysphagia, all were asympto-
matic.

With ultrasonography,12 of the 60 patients
(20%) showed asymmetrical cystic patterns (Figure
1 shows the pseudocystic pattern). None of the
specimens,obtained by FNAB from these cysts,
showed any evidence of thyroid lymphoma.

DISCUSSION

The relationship between Hashimoto thyroiditis
and thyroid lymphoma is a well known entity.
Almost all of the reported thyroid lymphoma cases
were found to be occur in patients with Hashimoto
thyroiditis (3, 5-7,9,11,13). It was suggested that the
chronic antigenic stimulation found in the chronic
lymphocytic thyroiditis,was the cause of the thyroid
lymphomas (2).

Fine-needle aspiration biopsy has been pro-
posed for the diagnosis of the thyroidal diseases,as
well as for the thyroid lymphoma (1,4). Thyroid
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Figure 1: Pseudocystic Patterns detected in the patients with Hashimoto Thyroiditis Patients.
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ultrasonography is also a noninvasive tool for the
thyroid pathologies.The ultrasonographic examina-
tions revealed hypoechoic or almost anechoic
echogenicity patterns in the sites of the lymphocytic
infiltration, in the patients with Hashimoto thyroidi-
tis. The echo amplitude was found to be more
decreased when the lymphocytic infiltration was
high (9,10,12,14).

Infiltration of the thyroid gland with malignant
lymphoid cells,either in a nodular or diffuse pat-
tern,is the character of thyroid lymphomas. This
involvement sites also shows lower echo amplitude
as demonstrated by Matsuzuka et al (11).

Thyroid lymphoma has a fatal course ,but early
diagnosis and initiating early treatment can improve
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A NEW APPROACH TO SCHIZOPHRENIA PATHOGENESIS'
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tistically with the values of 15 healthy individuals.

pared to control values.

SUMMARY

This work is done to investigate the role of reactive oxgen metabolitestROM) in the pathogenesis of schiz-
ophrenia in wich organic pathologies have been suggested as playing an important role.

For this purpose, the red cell superoxide dismutase(SOD) activity and both the red cell and plasma copper
and zinc concentrations were measured in 16 chronic schizophrenic patients. The results were compared sta-

There was an important increase in the red cell SOD activity and also in plasma copper concentrations of
the schizophrenics while the red cell copper and zinc and plasma zinc concentrations were decreased, as com-

These data showed that SOD increases its activity in order to potentiate the antioxidant function against the
increased production of ROM in schizophrenia. Copper and zinc alterations, as well as increase in SOD activ-
ity may play an important role in the pathogenesis of psychiatric. cases.

Key Words: Copper, schizophrenia, superoxide dismutase, zinc.

The adaptation of the organism to environmen-
tal conditions requires behavioural, autonomic,
endocrine and metabolic responses in order to pre-
serve homeostasis The integration of these adaptive
functions is assured by complex brain mechanisms.
Any disorder in these complex brain mechanisms
disturbs homeostasis.

Brain tissue is highly supplied by the oxygen.
Aerobic metabolism in brain tissue increases with
maturation and therefore increased levels of antiox-
idant defense is required(31). Brain tissue is predis-
posed to peroxidative damage due to its high meta-
bolic rate and its high concentrations of polyunsatu-
rated fatty acids which are highly susceptible to oxi-
dation(7,23). Exposure of neurons to the reactive
oxygen metabolites(ROM) as superoxide radical,
hydrogen peroxide, hydroxyl radical and nitric
oxide results in an imbalance in energy metabolism
as well as the deleterious effects leading to cell

death(12,18). The peroxidation of membrane lipids
by a highly reactive free radical such as superox-
ide (O7)) anion has been reported to change the
activities of membrane bound enzymes and recep-
tors which could result in altered membrane perme-
ability and neural transmission(17). ’

For the above reasons, the components of exter-
nal and intracellular membrane need to be protect-
ed from oxidative damage for the normal function-
ing of a nerve cell. The antioxidant enzymes, super-
oxide dismutase (SOD), catalase (CAT), glutathione
peroxidase (GPx), glutathione reductase (GR) and
glucose-6-phosphate dehydrogenase(G6PDH). func-
tion in this way.

There are increasing number of reports about
the organic lesions and the structural abnormalities
of the schizophrenic brains in recent
years(1,2,6,9,31). Various histopathological dam-
ages seen in schizophrenic brain tissues are of a

1 This work was presented at the International Trace Element Symposium on 9th-11th November 1993, Antalya, Turkey.
* Pathophysiology Department, Ankara University Faculty of Medicine, Assoc. Prof.
** Psychiatry Department, Ankara University Faculty of Medicine, Assoc. Prof.

** Psychiatry Department, Ankara University Faculty of Medicine, Prof.
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developmental nature, and for this reason such a
cerebral structure is vulnerable to acquired damage
later in life(31).

Schizophrenia, which is a biochemically het-
erogeneous syndrome has been suggested as a dis-
order of both norepinephrine and dopamine systems
and as a disorder in which there are increased pro-
duction of ROM(4,10,13,16,32), damaging the cel-
lular integrity, increasing blood-brain barrier perme-
ability(12) leading to neurotoxic activity. The loss of
brain tissue then causes some function in behav-
ioural disturbances. The copper-zinc SOD, by
increasing its activity is particularly important for the
brain tissue in schizophrenic cases(1,2).

Considering these properties, we expected
changes in the SOD activity and the concentrations
of copper and zinc in schizophrenia. For this pur-
pose, this preliminary assay is planned and initiated
by the Department of Pathophysiology and the
Department of Psychiatry of Ankara Medical
School.

MATERIALS AND METHODS

Sixteen patients from both sexes who were 20-
44 years old, whose diagnosis were schizophrenia
being treated with neuroleptics were selected for the
study. Fifteen healthy individuals in the same range
of age were taken for the control group. The blood
samples of both the controls and the patients were
drawn in the morning always at the same time. The
blood samples of totally 5-8 ml from fasting subjects
were taken with polyethylene disposable syringes
and stainless steel needles into two demineralized
centrifuge tubes which contained heparin. Plasma
and the red cell of each sample were separated by
centrifugation and kept frozen at -20°C in polyeth-
ylene tubes until the determination of trace ele-
ments. The blood samples for Cu-Zn-SOD determi-

A NEW APPROACH TO SCHIZOPHRENIA PATHOGENESIS

nation were studied immediately without keeping
frozen.

Measurement of Trace Elements: The concen-
trations of trace elements were determined by
Hitachi 180-70 model polarized Zeeman atomic
absorption spectrophotometer(26,27).

The Red Cell Superoxide Dismutase Assay:
The red cell SOD activity was determined accord-
ing to Winterbourn’s method by spectrophotome-
ter(33).

After washing and hemolyzing the red cells,
haemoglobin concentrations were adjusted to 10
gm per 100cc and by an extraction procedure the
enzyme was obtained. For each sample to be
assayed 6 tubes were set up containing different
concentrations of the extract plus the given reac-
tives. Three tubes containing no red cell extract
were also included with each run. After an uniform
illumunation optical densities were measured at 560
nm. Results were expressed as units of SOD per
gram of haemoglobin and 1 unit was defined as the
amount of enzyme causing half the maximum inhi-
bition of NBT reduction. The results were compared
with those of 15 healthy individuals.

Statistical analysis was carried out using
Student’s t test.

RESULTS

The results of this study are given in Table |. The
red cell superoxide dismutase activities of schizo-
phrenic patients were found to be increased signifi-
cantly as compared to the controls. There were also
remarkable changes in the red cell and plasma cop-
per and zinc concentrations as shown in Table 1.
Plasma copper concentrations were increased
markedly in schizophrenic patients while decreased
slightly in the red cell compared to the control
group. Plasma zinc concentrations of the patients

Table I. The Red Cell Superoxide Dismutase (SOD) Activity and Plasma and The Red Cell Copper (Cu) and Zinc (Zn)

Concentrations of Schizophrenic Patients.

Parameter Controls Schizophrenics Statistical Analysis
(n =15) X + Sx (n=16) X £ Sx

The red cell SOD activity (U/g - Hb) 3096 + 54 4448 x 242 p < 0.001

Plasma Cu concentration (ug/dl) 72.53 +3.40 128.06 + 6.10 p < 0.001

The red cell Cu concentration (pg/ml) 1.37 + 0.80 1.14 + 0.05 p < 0.05

Plasma Zn concentration (pg/dl) 113.40 + 8.98 112.50 + 4.33 p > 0.05

The red cell Zn concentration (pg/ml) 13.50 L 0.58 6.91 £ 0.38 p < 0.001
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did not show a remarkable alteration when com-
pared to the controls. But there were significant
decreases in the red cell zinc concentrations of
schizophrenics compared to the controls.

DISCUSSION

Schizophrenia with its various structural, devel-
opmental and metabolic abnormalities (6, 22, 29,
30) is still an unsolved problem for researchers.

We have approached schizophrenia from
another point of view. There exists a variety of bio-
chemical mechanisms within the brain which result
in the prduction of ROM. These include monoamine
oxidase catalysed oxidation of catecholamine and
dopamine, prostaglandin metabolism, Fenton iron-
catalysis, activation of macrophage-type microglial
cells, and nitric oxide generation by brain endothe-
lia and neurones (10, 12, 13, 15, 16, 19, 28, 32).
Increased production of ROM by the mechanisms
above, initiates radical chain reactions resulting in
the damage in the cellular integrity and increase in
the blood-brain barrier permeability(19). The radical
chain reactions include the proceeding the peroxi-
dation of membranes, proteins and nucleic acids
and ultimately lead to cell death(1).

Antioxidant enzymes scavenging ROM are
capable or not in schizophrenic cases? It is reported
in several papers that GPx activity is decreased but
SOD activity is increased in schizophrenia(1,8,9).
SOD is particularly important for the brain tissue
since this enzyme contributes to the biosynthesis of
neuromediator system(17,18), as well as the other
vital functions. On the other hand because the other
scavenger enzymes such as GPx and catalase activ-
ities are not effective as SOD in brain tissue so, the
only intracellular effective antioxidant defense is
provided by SOD(2,3,9). This enzyme is capable of
compansating the excessive production of superox-
ide radicals by increasing its activity(1). In our study
we also have found a marked increase in SOD activ-
ity by %60.7 showing correspondance with the lit-
erature data. Because our study was not done in
autopsy material, we had to have measured the red
cell SOD activity instead of neuronal SOD activity.
We have seen that the effects of oxidative stress,
which we have supposed to be an important factor
in the pathogenesis of schizophrenia, have extend-
ed through the blood cells affecting their intracellu-
lar antioxidant status. Qur results have supported
the hypothesis proposed by some investigators;

according to this Fypothesis, following some envi-
ronmental insu  hich induces an increase in the
rate of oxidative inetabolism in the affected regions
of the brain such as severe emotional stress, hyper-
oxia, exposure to a particular virus or toxin; there
appears a vulnerability factor, increasing the risk of
peroxidative damage to the critical brain structures
such as limbic system(1,2,6,9,14,17,18,25).

Besides the above mechanism, it is reported that
the alterations in the trace element concentrations
might lead to psychiatric symptoms(24). Manser et
al showed that serum zinc concentrations were
decreased and copper concentrations were
increased in neuropsychiatric patients(24). Indeed,
we have shown that copper concentrations have
altered both in plasma and in the red cell of schizo-
phrenic patients. Copper ions are responsible for the
activity of SOD(14). The increase we found in the
plasma copper concentration may be the result of
several factors. Among them, acute phase response
is one of the most important factor. Several
cytokines released during stressful events induce
acute phase changes. Although the primary sources
of these cytokines are blood monocytes, tissue
macrophages, some specialized cells such as brain
microglial and astroglial cells also produce these
molecules. When produced, these cytokines induce
the synthesis of acute phase proteins in liver result-
ing in an increase in blood copper concentra-
tions(11). Another factor which may cause increase
in plasma copper concentration is the increased rate
of degradation of certain enzymes containing cop-
per in their structures. The decreased MAO activity
in schizophrenic cases seems to support this sugges-
tion(5,20,21). The decreased red cell copper con-
centration in our study suggested that the utilization
of this element have increased intracellularly for the
reconstitution of SOD which have increased its
activity. We have determined decreased zinc con-
centrations both in plasma and the red cells of
schizophrenic patients as compared to the healthy
individuals. This may also be related to the release
of acute phase proteins as well as the increased zinc
need intracellularly for the stability of SOD. While
acute phase proteins lead to a decrease in blood and
tissue zinc concentrations, the increased SOD activ-
ity contributes to this depletion by increasing the
need for zinc. As a result, the decreased levels of
zinc both in plasma and the red cells supports the
possibility of increased utilization of zinc for adap-
tation to stress in schizophrenia.
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In conclusion, schizophrenia is a syndrome

containing visible and defined structural brain
abnormalities which are possibly a developmental
nature. Many factors may influence the pathophysi-
ology of schizophrenia. By this preliminary assay,
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SUMMARY

History of atopy, skin tests, total IgE and Phadiatop were most commonly used for the screening of atopy.
The aim of this study was to investigate the diagnostic value of Phadiatop test in allergy screening for adult
Turkish population. In addition, Phadiatop results were compared with history of atopy, skin prick tests (SPTs),
total and specific IgE levels. A total of 410 adults were included in the study. Based on history, clinical exami-
nation, SPTs, total and specific IgE, 216 subjects were found to be atopic, while 194 were nonatopic. Pharmacia
CAP System (Kabi Pharmacia Diagnostics AB, Uppsala, Sweden) was used to measure Phadiatop, total and spe-
cific IgE levels. SPTs were performed with standard common inhalant allergens including grass, tree and weed
pollens, moulds (Alternaria,Cladosporium, Aspergillus, Penicillium), Dermatophagoides pteronyssinus,
Dermatophagoides farinae, cat and dog dander. There was a significant correlation between; positive Phadiatop
test results and positive SPTs and also specific IgE (p<0.001). Phadiatop was found to have an 89.4 % sensitiv-
ity, 92.8 % specificity, 91 % efficiency, 93.2 % positive predictive value, an 88.7 % negative predictive value
and these parameters for total IgE were 77.7%, 65.5%, 71.5%, 72.6%, 72% respectively. We conclude that

133-137

Phadiatop may be considered as a first line in vitro screening test for atopy when compared to total IgE.

Key words: Atopy, CAP-Phadiatop , screening.

Prevalence rates of atopy and atopic diseases
appear to have increased over the last few decades
(1). To date, a number of diagnostic tests have been
available for the assessment of allergy. Family and
personal history of atopy, clinical data, skin tests,
determination of total IgE were most commonly
used for screening of atopy (2,3). Phadiatop, an in
vitro diagnostic test for specific IgE to inhalant aller-
gens was introduced in the clinical setting. A large
number of studies on the clinical value of Phadiatop
have been carried out by many investigators from
different countries and Phadiatop was reported to be
suitable as a first step investigation in suspected
inhalant allergy. Phadiatop detects the presence of
specific serum IgE against common inhalant aller-
gens. But, the exact composition of the allergens
coupled in the Phadiatop-CAP is not supplied by the
manufacturer (4,5,6). However; test performance in
screening for inhalant allergy may vary according to
the geographical area of application, due to possible

differences in the most relevant airborne allergens
responsible for atopic diseases in a given country.
The aim of this study was to assess the value of
Phadiatop for diagnosing allergic diseases in our
country and to find out to what extent the test can
be used as a screening measure for atopy compared
with; skin prick tests, total and specific IgE.

MATERIALS AND METHODS

Study population

A total of 410 individuals aged between 13 and
64 years were included in the study. Selection of the
subjects were based on history of allergy and clini-
cal data. Of the 410 subjects, 216 suffered from
allergic rhinitis and/or asthma, while 194 individu-
als had no nasal or respiratory symptoms and histo-
ry of atopy. Atopic subjects were selected among
the outpatients referred to the Allergy Clinic and the
nonatopics were healthy hospital staff members. A
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standard diagnostic procedure was used , and it
consisted of a medical history, physical examination
, and skin prick tests. The medical history was based
on responses to a self-administered questionnaire
followed by an interview.

In vivo Tests

Skin Prick Tests (SPTs) were performed with
standard common inhalant allergens including
grass, tree and weed pollens, moulds
(Alternaria,Cladosporium, Aspergillus, Penicillium ),
house dust mites (D.pteronyssinus, D.farinae), cat
and dog dander (Stallergenés-Pastuer, France and
ALK, Denmark). Histamine hydrochloride 10 mg/ml
and 50% glycerol served as positive and negative
controls, respectively. Test reactions were read after
20 minutes with recording of wheal diameters mea-
sured at right angles and interpreted in relation to
the size of the positive control. A wheal at least
3mm larger than the negative control was consid-
ered as a positive response.

In vitro Tests

Pharmacia CAP system (Kabi Pharmacia
Diagnostics AB, Uppsala, Sweden) was used to
measure Phadiatop, total IgE and specific IgE con-
centrations in serum of all subjects. Sera from 410
subjects were analysed for total Ig, Phadiatop and
specific IgE according to the manufacturer’s instruc-
tions. The RAST-CAP panel comprises mixtures of
grass pollen (gx1), tree pollen (tx7), weed pollen
(wx1) and moulds (mx1) together with D.
pteronyssinus (dx1), D. farinae (dx2), cat dander
(ex1) and dog dander (ex5).

Specific IgE levels were expressed as either pos-

itive or negative for mixed groups of allergens (grass,
tree, and weed pollens, moulds) and were consid-
ered to be positive if at least one RAST-CAP was
class1 or higher for the other inhalant allergens (D.
pteronyssinus, D. farinae, cat and dog dander).
Serum total IgE values were expressed in kU/L and
was considered to be positive at levels above >100
kU/L. Phadiatop test results were given either as
negative (ratio<1.00) or a positive outcome
(ratio>1.00).

Final diagnosis: On the basis of positive history,
confirmed by skin prick testing, the diagnosis of
inhalant allergy was made. This final diagnosis was
then compared to the results obtained with total IgE,
specific Igk and Phadiatop tests. Standard methods
were then used to calculate percentages of sensitiv-
ity, specificity, positive predictive value, negative
predictive value and efficiency for both IgE and
Phadiatop.

Statistics

Chi-square test and Fisher’s exact test were used
in analyses of the data. A p value of <0.05 was con-
sidered to be statistically significant.

RESULTS

We classified a subject as atopic if she or he had
both allergic symptoms and positive SPTs to one or
more inhalant allergens. Based on this criteria ; 216
subjects were diagnosed as atopics while 194 as
nonatopics. Of the 194 nonatopic subjects, 90 male
and 104 female, the mean age was 31.94+8.72
(ranged from 19 to 64). Atopic subjects were con-
sisted of 88 male and 128 female, with a mean age

Table 1. Results of various diagnostic tests in atopic and nonatopic subjects

Phadiatop RAST-CAP (Spe. IgE) Total IgE* Skin tests
Result No % No % No % No %
Positive 193 (89.4) 189 (87.5) 168 (77.8) 209 (96.8)
Atopic Negative 23 (10.6) 27 (12.5) 48 (22.2) 7 (3.2)
Total 216 100.0 216 100.0 216 100.0 216 100.0
Positive 14 (7.2) 14 (7.2) 67 (34.5) 17 (8.8)
Nonatopic  Negative 180 (92.8) 180 (92.8) 127 (65.5) 177 (91.2)
Total 194 100.0 194 100.0 194 100.0 194 100.1

* Positive : 100 kU/L
Negative: <100kU/L
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Fig. 1. Skin test sensitization rates for 8 inhalant allergens.

of 32.11x10.13 (range 18-63). We diagnosed aller-
gic rhinitis in 43.9%, asthma in 8.1%, asthma and
rhinitis in 43%, and the association of asthma ,rhini-
tis and urticaria in 5% of the atopic subjects.

The rates of skin test sensitivities of atopic sub-
jects were shown in Figure 1. All of the 216 subjects
with allergy symptoms and 17 out of 194 subjects
without history of allergy and clinical symptoms had
positive SPTs to one or more inhalant allergens. Of
the 17 subjects in the nonatopic group with positive
SPTs , 14 also had positive Phadiatop and specific
IgE tests. Among the 216 atopic subjects, 193 were
Phadiatop positive and 23 were negative. Of the
194 nonatopic subjects, 180 were Phadiatop nega-
tive and 14 were positive. Number of patients with
positive and negative test results for Phadiatop,
SPTs, total and specific IgE were shown in Table | for
atopic and nonatopic subjects respectively.
Phadiatop test had an 89.4% sensitivity, a 92.8%
specificity, an 91% efficiency, a 93.2% positive pre-
dictive value and an 88.7% negative predictive
value when compared with total IgE levels (Table II).
Geometric mean of total IgE levels were; 218.16
kU/L and 49.43 kU/L in atopic and nonatopic cases,
respectively.

There was a significant association between
RAST-CAP and Phadiatop positivity rates for all

Weed Pollen

Tree Pollen Molds Cat Dog

allergens but especially higher in the grass pollen
group (x*= 51.499, p<0.0001). In addition, the cor-
relation between the degree of SPTs and Phadiatop
positivity was highly significant (grass pollen y? =
34.415 p<0.001, Der p x? = 6.555 p<0.01, Der f
x? = 9.254 p<0.01). The relationship between posi-
tive SPTs and specific IgE results was also statistical-
ly significant (grass pollen y2 = 24.245 p<0.001, Der
p x* = 15.502 p<0.05, Der f 2 = 26.291 p<0.001).
Phadiatop positivity was found to be correlated with
higher IgE concentrations (x? = 41.674, p<0.001)
(Figure 2).

DISCUSSION

It is estimated that about 30% of the populations
suffer from symptoms associated with atopic dis-
eases (6,7). IgE tests have been powerful research
tools for studying the mechanisms of atopic allergy
(2,3). Because allergy is such a large clinical prob-
lem, routine IgE tests should become faster and sim-
pler to perform whilst being more efficient and reli-
able in providing diagnosis.

To day, Phadiatop has been used as a routine
tool in investigation of atopic diesases, and a large
number of studies on the clinical utility of Phadiatop
have been carried out (4,7,8). In this study; 193 out
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Fig. 2. Relationship between Phadiatop and total IgE among
atopics.

of the 216 allergic subjects were Phadiatop positive,
however, of the 194 nonallergic subjects, 14 also
had positive test results, thus placing Phadiatop’s
specificity at 92.8%, sensitivity at 89.4%, positive
predictive value at 93.2% ,negative predictive value
at 88.7% and efficiency at 91%. The diagnostic pre-
cision of CAP-Phadiatop found in our study seems
to be in agreement with that found by other authors
(8,9,10,11). The results of our study demonstrate
that CAP-Phadiatop assay may provide a valuable,
reliable and time saving method in screening atopic
diseases. The correlations between RAST-CAP spe-
cific IgE antibodies for 8 inhalant allergens and
Phadiatop as atopy screening test gave concordant
results in our population. In addition, positive
Phadiatop was well correlated with the degree of
skin test positivity. Also, there was a significant asso-
ciation between positive SPTs and specific IgE, con-
firming previously published results (5,8,12,13). In
this study; we investigated Phadiatop as supplied in
Europe. From our results it is evident that Phadiatop
is suitable for allergy screening also in our country.

Total IgE levels has been reported to be of insuf-
ficient sensitivity in several studies (5,14). In our
study positive and negative predictive values of total
IgE were 71.5% and 72.6 % respectively with a sen-
sitivity of 77.7%, a specificity of 65.5% and an effi-
ciency of 72%. When compared; Phadiatop positiv-
ity was found to be correlated with higher IgE con-
centrations. It is important to underline that total IgE
levels can be increased also in nonallergic condi-
tions; therefore high serum IgE levels may not lead
to a correct diagnosis. However in some cases; clin-

Table 2. Screening of inhalant allergies in 410 adult sub-
jects: comparison between Phadiatop and total IgE

Total 1gE
(Cut off > 100kU/) Phadiatop
77.7 Sensitivity (%) 89.4
65.5 Specificity (%) 92.8
Predictive value (%)
71.5 Positive 93.2
72.6 Negative 88.7
72 Efficiency (%) 91

ical history may strongly indicate several sources of
allergen not represented by Phadiatop which could
be a food, venom, drug or an allergen only encoun-
tered in a factory, in such instances raised total IgE
levels might be of value (6). It should be emphasized
that Phadiatop is a useful assay especially in pre-
dicting inhalant allergy.

In clinical diagnostics, a patient history is the
first step and should always be included in the diag-
nostic consideration. Interestingly, 17 out of 194
asymptomatic subjects had positive SPTs to one or
more inhalant allergens in our study. 14 out of them
also had both positive RAST-CAP and positive
Phadiatop tests. These subjects had neither respira-
tory/nasal symptoms nor history of atopy. This was
the reason for why we included these subjects in the
nonatopic group. Prospective studies performed in
the past have demonstrated that a remarkable num-
ber of asymptomatic subjects with positive skin tests
develop respiratory allergic disease over the course
of time (15). Therefore, SPT positivity in these cases
without clinical symptomatology may be an indica-
tor of latent allergy. In this respect; our 14 asympto-
matic subjects with positive SPTs, positive specific
IgE and positive Phadiatop test should have to be
under observation, in order to monitor the possible
appearence of future allergy symptoms.

We conclude that the diagnostic precision of
Phadiatop found in this study is in agreement with
that found by other authors. Results of our study
indicates that Phadiatop has a higher diagnostic pre-
cision than total IgE in screening for inhalant aller-
gy. It is important to underline that a complete diag-
nostic procedure; correlating history of atopy, skin
tests and/or in vitro identification of specific IgE is
mandatory in screening inhalant allergy and can not
be replaced by a single assay. The use of Phadiatop
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allows this; long, expensive and time consuming
procedure to be restricted to the Phadiatop positive
population only. Finally, CAP-Phadiatop seems to
be suitable as a first step investigation in suspected
inhalant allergy diagnosing in our country.
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EVALUATION OF THE HYPOTHALAMOPITUITARY-GONADAL AXIS IN
THE NEONATAL, PREPUBERTAL, AND PUBERTAL
CRYPTHORCHIDIC PATIENTS
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SUMMARY

Objective: ,

Normal functional capacity of hypothalamo-pituitary-gonadal (HPG) axis plays a vital part in the descent of the testis.
The aim of the stucly was asses the function of HPG axis in cryptorchidic and normal healty children at different age groups
(neonatal, infancy, prepubertal and pubertal).

Study design:

Functional tests which include determination of basal and stimulated testosterone (with hCG), basal and stimulated
(with GnRH) LH-FSH, and night time profile of gonadotropins during the first 4 hours of sleep were done.

Hypothalamic-pituitary-gonad axis was evaluated in total of 38 cryptorchidic patients in 4 different age groups of
which, 9 were neonates, 10 were infants (mean age; 1.22+0.63 years), 10 were prepubertal (mean age 6.3+2,3 years) and
9 were pubertal (mean age, 13+1.3 years). Evaluation was also carried out in total of 38 healthy children of which 10 were
neonates, 10 were infants (mean age, 0,6x0,4 years), 10 were prepubertal (mean ages 8.8+2.3 years) and 8 were pubertal

139-145

(mean age 14,320.7 years).
Results:

Neonatal cryptorchidic cases showed sufficient postnatal testesteron increase but insufficient LH elevation compared

with the controls.

Leydig dysfunction was determined in 40% of cryptorchidic infants. In these cases the most important finding was the
high compensatory basal and stimulated (according to control response) FSH levels.
In the prepubertal cryptorchidic patients, progress of Leydig reserve decrease (60% leyding duysfunction) and contin-

uation of compensatory FSH increase were observed.

In the pubertal patients, basal and stimulated testosterone values were found considerably insufficient when compared
with the control group. Inspite of 89% progression of leyding dysfunction, insufficient hypothalamic-pituitary compensation

response was observed.
Conclusion:

Gonadal dysfunction begins in infancy and progressive damage occurs in prepuberty and puberty in cryptorchidic

patients.
Keyword: Crypthorchidism

Cryptorchidim is one of the most common con-
genital anomalies in childhood. Various etiological
hypotheses (mechanical factors, intrinsic abnormal-
ities of the testes, disturbances in the hypothalamo-
pituitary axis) have been formulated. Defects in the
HPG axis or a structural abnormality may result in
cryptorchidism. Indeed there are a variety of syn-
dromes characterised by defects in gonadotropin
production, androgen syntheses or androgen action
in which cryptorchidism is common. One example
of this is Kallman’s syndrome. In these cases this

*  Assistant Professor
**  Professor
***  Resident in Pediatric Endocrinology

condition causes varying degrees of deficient viril-
ization(3). Nevertheless in the isolated cases, cryp-
torchidism probably results from temporary incom-
plete involvement of the HPG axis (16). It's difficult
to evaluate HPG functions at all age groups. It needs
several complicated hormonal tests. Therefore,
there is limited data in the literature. The aim of this
study was to evaluate HPG axis in cryptorchidic
patients at different age groups, to compare the
results with the according control groups and to try
to elucidate these questions:
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1. Is there any subclinical or overt hormonal
events which reflect HPG dysfunction in the neona-
tal cryptorchidic patients?

2. What is the effect of cryptorchidism on the
testes functions in the consecutive years? Are there
any warning sings?

3. What is the response of HPG axis to gonadal
dysfunction at different age groups when it is pre-
sent?

MATERIAL AND METHODS

The study has been done in total of 38 cryp-
torchidic patients at four different age groups, of
which 9 were neonates, 10 were infants, 10 were
prepubertal and 9 were pubertal. In all of the
patients height, weight, stretch penile length, penile
circumference, testes localization and testes volume
were evaluated. Penile measurements were inter-
preted by the Lee criteria in neonates and infants
(12). In prepubertal and pubertal stages Turkish
Children standars were used for interpretation (10).
Testes volume was measured by Prader orchidome-
ter and Tanner Marshall classification has been used
for pubertal staging (17,22).

Laboratory Assessment of HPG Axis:

* Baseline serum LH, FSH, testosterone, deter-
minations.

* Human chorionic gonadotrophin Test: Testing
of hCG stimulation was done with a dose of 2000
IU/m? for 5 days intramuscularly to asses Leydig cell
function. The samples for testosterone were taken
basally and 24 hours after the last hCG injection.
This test was performed in all of the cryptorchidic
patients except for neonates and the control groups.
The responses above 2 ng/ml and 6-8 ng/ml for pre-
pubertal and pubertal events respectively were
accepted as normal leydig function(19,23).

* LHRH stimulation test: This test gives informa-
tion about the amount of both gonadotropins. LHRH
was injected intravenously as a bolus of 100 micro-
gram and blood samples for LH and FSH were col-
lected before injection and then at 40-60-120 min-
utes (19). This test was done in all of the cryp-
trochidic patients except for neonates and the infan-
tile control subjects. The results were compared
with the control groups. The responses above +25D
were considered exaggerated and below -2SD were
considered insufficient.

*Nocturnal physiological gonodotropin secre-

tion: Prepubertal and pubertal crypthorchidic
patients and control cases underwent investigation
of gonadotropin secretion during the first four hours
of nocturnal sleep. Blood samples for LH, FSH were
taken at 30 min. intervals (4). LH, FSH serum con-
centrations were assessed with Amerlex-M radioim-
munassay kits. Testosterone was assessed with Coat-
A-Count total testosterone kit.

Statistical Method:

Differences between the groups were analyzed
by student’s t test. P levels <0.05 were considered
significant.

Subjects:

Neonatal Patients: All 9 crypthorchidic new-
born’s were older then 37 weeks and all were
appropriate for gestational age. Their penile lengths
were in the normal range. The blood samples were
withdrawn after the postnatal first week early in the
morning. The results were compared with the con-
trol neonates (n: 10} which were at the same gesta-
tional age and birth weight.

Infancy patients: Ten cryptorchidic infants aged
between 0.4-2,1 years (mean age 1.22+0,63) were
evaluated for HPG axis and compared with the ten
healty infants aged between 0,2-1.5 years (mean age
0,6.04+0,4) Three of the cryptorchidics also had
micropenis. Nocturnal gonadotropin secretion sam-
plings weren’t performed in this group for its diffi-
culty. However diurnal LH and FSH serum samples
were taken to demonstrate probable episodic
release of gonadotropins(3). In addition, stimulation
wasn’t done in control healty infantile boys.

Prepubertal boys: Ten prepubertal cryptorchidic
boys aged between 3.5-10 years (mean age 6.3+2.3
years) were evaluated. Three of them had micrope-
nis, one of them had hypospadias. The patients were
compared with 10 healthy boys aged between 5-
11.3 years (mean age 8.8+2.3 years). All of them
were at Tanner 1 pubertal stage. Human chorionic
gonadotrophin stimulation test wasn’t permitted in
the control group.

Pubertal boys: Nine cryptorchidic pubertal
patients aged between 10.8-15 years (mean age)
13.1+1.3 years) who were admitted to the outpa-
tient clinics were included in the study. Three of
them had also micropenis. Pubertal stages of all of
them were over Tanner 1. All the laboratory tests
evaluating HPG axis were performed in the patients.
Eight normal subjects of comparable pubertal stage
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Table I: Anthropometric and hormonal features of normal and
crypthorchidic neonates.

BW BH LH FSH |Testosterone
gr. cm, miU/ml  [{mIU/ml ng/ml
Control [3330+309 | 49.9£1.3|21.2+11.2 |3.05+2 2.87x3
n=10
Patients [ 3061+492 | 48.5+2.7|14.8£5.1 |[3.05%3 2.33x2
Significance p<0.05 |p>0.05 p>0.05

BW: Birth weight, BH: Birth height

aged between 13-15.5 years (mean age 14.3+0.78
years) served as controls. Human chorionic
gonadotrophin stimulation test couldn’t be per-
formed in pubertal controls like other control sub-
jects for same reason.

RESULTS

In 76% of the cases cryptorchidism was bilater-
al. It was unilateral in the remaining 24%. The right
side was more often affected (77%) than the left
(23%). Of the 38 boys 21% had micropenis,
5.2%had hypospadias and 2.6%had inguinal hernia.

Neonatal patients: The results of neonatal cryp-
torchidic patients and control subjects are given in
table I. Basal LH levels were significantly lower than
those in normal subjects -p<0.05-, furthermore post-
natal testosterone increase was sufficient.

Infantile patients: Comparison of the controls
and cryptorchidic infants is given in table 2. Basal
FSH levels were significantly higher than controls
(p<0.05). In these cases leydig dysfunction was
observed in 40%. The effect of LHRH on mean
serum LH, FSH concentrations are also shown in
table 2.

Table 2: Hormonal values of normal and crypthorchidic infants

Prepubertal patients: Table 3 shows comparison
of the prepubertal patients with the control cases.
Means serum basal LH, FSH testosterone levels were
not statistically different from those in normal sub-
jects (p>0,05).

Mean stimulated testosterone with hCG was in
the normal range (2.54+2.9 ng/ml). Nevertheless
60% of patients showed leydig dysfunction. A total
of 50% of patients showed exaggerated, 20%
showed normal and 30% showed insufficient LH
response and 30% of patinets showed exaggerated,
60% showed normal and 10% showed insufficient
FSH response to GnRH. In the nocturnal
gonadotrophin secretion evaluation, FSH levels
were significantly higher than the controls (p <0.05).

Pubertal patients: Table 4 shows comparison of
the pubertal patents with the control cases. Mean
stimulated testosterone value was lower then the ref-
erence value. Eighty eight point eight percent of
patients showed leydig dysfunction. A total of
11,1% patients showed exaggerated, 55.6% showed
normal and 33.3% showed insufficient LH response
and 22.1% showed exaggerated, 44.6% showed
normal and 33.3% showed insufficient FSH
response to GnRH. Nocturnal gonadotrophin secre-
tion profiles weren't statistically different from those
of the control cases (p>0.05). Changing basal LH,
FSH testosterone and stimulated testosterone values
according to different age groups are given in Figure
1 and 2 respectively. Changing pituitary response
according to leydig dysfunction in prepubertal and
pubertal crypthorchidic patients are shown in Figure
e

DISCUSSION

Aethiology of cryptorchidism in many patients
is at the hypophyseal/hyothalamic level and

BASAL Stimulated With LHRH
AGE Basal Stimulated LH FSH LH Peak FSH Peak
(Year) Testesterone Testesterone mlU/ml mlU/ml miU/ml miU/ml
Control 0.604+0.4 0.365+0.7 2-3* 1.39+0.9 0.85+0.4 — =
n=10
Patients 1.22+0.6 0.29+0.5 2.7+£1.9 2.92+£2.4 1.63x1.4 12.4+9.2 8.3+5.6
n=10
Significance: p>0.05 p>0.05 p<0.01

* = Reference value
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Table 3: Hormonal features of normal and crypthorchidic prepubertal children

BASAL Stimulated with Nocturnal
LHRH

AGE Basal Stimulated LH FSH LH Peak | FSH Peak | LH Peak |FSH Peak

(Year) Teslesterone | Testesterone | mIU/ml | mIU/ml | mIU/mi miU/ml miU/ml | mIU/m
Control 8.85+2.3 0.10+0.06 2-3* 2.25+0.6 1.6x1 10.9+£2.5 7.32+3.4 | 4.34%£1.8 | 3.96+2.1
n=10
Patients 6.36+2.3 0.32+0.4 2.5£2.9 29+2.4 2.3+1.2 7%3 7.4x3.7 4.78+2.7 | 4.85+4.2
n=10

Significance: p>0.05 p>0.05 p>0.05 p>0.05 p>0.05 p>0.05 p<0.05
*= Reference value
Table 4: Hormonal features of normal and crypthorchidic pubertel subjects
BASAL Stimulated with Nocturnal
LHRH

AGE Basal Stimulated LH FSH LH Peak | FSH Peak | LH Peak |FSH Peak

(Year) Testesterone | Testesterone | miU/ml | mIU/ml | mlU/ml miU/ml miU/ml | miU/m
Control 14.35+0.78 1.63+0.7 6-8* 4.5+29 3.9+2.8 |32.3+12.6 [10.46x£4.78| 9.6+2.4 6.91+2.8
n=9
Patients 13.16x1.3 0.3+£0.3 1.77%1.9 2.35+1.8 [2.14+£1.8 |18.1£13.17| 6.7+3.2 5.17£2.2 | 3.97x15
n==8

Significance: p<0.05 p>0.05 p>0.05 p<0.05 p>0.05 p>0.05 p>0.05

*= Reference value

involves abnormalities of LH/FSH secretion, with
the resulting testicular pathology being secondary to
impaired gonadotropin secretion (5,13,20).
Cryptorchidism can be consisted as overt or latent
incomplete form of hypotalamo-pituiter dysfunction
(13). In this study to evaluate HPG axis in cryp-
torchidic patients at the different ages and to com-
pare the results with the controls confirmed very
important findings. Control results had been eluci-
dated for the interpretation of cryptorchidics results.
Neonates: Human studies noted a decrease in
LH secretion reserve in cryprochidic neonates
which  continued  throughout  childhood
(16,5,2,8,7). They also noted lower testosterone lev-
els. It is apparent that the postnatal impaired
gonadotropin release in episodic pulses is the most
important factor to handicap descending testes.
Gendral found that testosterone levels at 1-3
months in cryptorchidic infants were lower than the
control group (7). Low postnatal testosterone levels
were more significant in preterms which have
immature HPG axis. In our study all neonatal cryp-

torchidic events showed postnatal elevated LH, FSH
and increased testosterone levels except one
patient. However LH levels were lower than the
normal subjects. Sufficient postnatal testosterone
increase in neonatal cryptorchidics suggests that
leydig functions are normal in the neonatal period.
Low LH increases according to controls can be
explained as an incomplete form of hypotalamo-
pituitary dysfunction in the fetal period. The six
cryptorchidic neonates were followed up longitudi-
nally. Five of them showed spontaneous descending
in the first 6 month of life. One of the neonate, had
low postnatal testosterone level and his testes did
not descent. Evaluation of the postnatal testosterone
and gonadotropin leveis in cryplorchidic neonates
can provide useful information about spontaneous
descending of the testicles. On the other hand this
suggestion needs more investigation.

Infancy: All of the evaluated cryptorchidic
infants were older than 6 months. This is the time
when most of the cases demontstratc spontancous
descending. In the cryptorchidic infants the most
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Figure 1: Differences of basal LH, FSH, testosterone values according to childhood stage

important finding was the high compensatory FSH
level. This observation has also been reported by
Sirvent (21). A experimental study also noted the
enhanced FSH in the cryptorchidic rats (16).
Histologic studies showed that the first finding of
testicular damage was progressive loss in the size of
the seminiferous tubule (5). The elevated FSH would
be an expression of tubular damage and indeed it
was higher when the tubule was more disrupted
(11). According to some authors, elevated FSH lev-
els indicate a defect in inhibin secretion (19). If it is
true we should observe elevated FSH levels in
neonatal cryptorchidics also.

Leydig cell stimulation using hCG is particular-
ly helpful in children with cryptorchidism to identi-
fy leydig disfunction. In published reports, variabili-
ty in the response the hCG in cryptorchidic children
have been reported (1,6,14,15). Garg and cowork-
ers had a good response to hCG in cryptorchidic
boys (6). This is in contrast with other studies where
testosterone is found be low (1,14,15). In our study
4 infants (40%) showed inadequate response which
predicted leydig dysfunction. However mean stimu-
lated testosterone value was in the normal range.

Prepubertal: There are published reports which
notify both normal and abnormal HPG function in
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Figure 2: Stimulated testosterone responses according to age in
crypthorchidic patients

cryptorchidic prepubertal patients (5,13,14).
Martinetti and co-workers found no difference
between patients and controls in LH and FSH after
GnRH stimulation (14). High compensatory basal
FSH level which have been found in infancy were
not observed in our prepubertal cryptorchidics.
However this finding was observed in nocturnal
gonadotrophin secretion. Nocturnal peak FSH was
significantly higher than the control group. This
observation is in agreement with Sirvent et al (21). In
the present study we demonstrate exaggerated and
insufficient either LH or FSH response to LHRH
stimulation. But definite conclusion is not easy
owing to the small number of subjects in the trial. In
our prepubertal crytorchidics progress of leydig dys-
function was also found. Six children (60%) had
inadequate testosterone response to hCG. This is
similar to that reported by Anoussakis et al (1).
However this is in contrast with Garg’s study (6).
Pubertal: Findings of the pubertal cryptorchidics
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Insufficient o
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50%
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Figure 3: Gonadotrophin response distribution according to Leydig cell functions in prepubertal and pubertal crypthorchidisc
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which indicated important problems pointed to
HPG dysfunction. Basal and stimulated testosterone
with hCG were significantly lower than the control
group. Especially low stimulated testosterone levels
suggested that the leydig functions were clearly dis-
rupted (89%). In spite of leydig dysfunction, we
have not observed compensatory high
gonadotrophin response in pubertal cryptorchidics.
Furthermore gonadotrophin response to LHRH was
blunted. This finding suggests that the HPG axis is
insufficient in pubertal stage.

How puberty can occur with this leydig dys-
function, is a question to be answered. Normal sec-
ondary sexual characteristics and puberty can occur
even when testosterone levels are 1/16th of normal
(13,18). Incomplete form of hypogonadism can be
masked.

One of the primary sequelae of cryptorchidism
is infertility. It is reported that 10% of infertile sub-
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RESECTION OF VENA CAVAL THROMBI EXTENDING TO RIGHT ATRIUM
CAUSED BY RENAL CELL CARCINOMA VIA CARDIOPULMONARY BYPASS
AND DEEP HYPOTHERMIC CIRCULATORY ARREST

Umit Ozyurda™ » Haldun Ozberrak™ o Atilla Aral®>* » Hakki Akalin****

SUMMARY
Renal Carcinoma with direct extension into the vena cava occurs in approximately 4% of all patients with
this neoplasm. Presently, surgical extirpation is the only form of therapy that can result in cure. Recently man-
agement of extensive vena caval involvement has involved the use of cardiopulmonary bypass with deep

hypothermic circulatory arrest.

In this report, we described management of renal carcinoma with vena caval thombi, via cardiopulmonary

bypass and deep hypothermic circulatory arrest.

Key Words: Carcinoma, vena caval thrombus, cardiopulmonary bypass, hypothermia

Renal cell carcinoma with direct extension into
the vena cava occurs in approximately 4% of all
patients with this type of neoplasm (2,9). Extension
of the renal cell tumor thrombus within the vena
cava can be categorized as being located below the
insertion of the hepatic veins (type 1), above the
insertion of hepatic veins but not intra-atrial involve-
ment (type ll) and intra-atrial involvement (type Ill).
Resection of renal thrombus with infrahepatic vena
cava extension (type I) usually can be performed by
standard surgical techniques (2). However, types II
and [ll tumors require a more complex surgical
approach. Several methods have been described to
remove these tumors (3,10) of which cardiopul-
monary bypass with hypothermia and temporary
circulatory arrest has been the most enthusiastic
method recently (4,7).

CASE REPORT

A 58 year old man presented with the onset of
gross hematuria and disuria has ben consulted in

Urology department. The examination revealed
right renal tumor and thrombi in the vena cava jnfe-
rior.

Ultrasonography exhibited spherical, hypoe-
choic and anechoic smooth 7x7 tumoral mass at
night kidney, located at the middle right of the vena
hepatica that cause distorsion of the vena porta (Fig.
). Doppler ultrasonography revealed large vena
caval thrombus. Computed tomography was judged
to show a lobulated solid mass with necrotic spaces
deforming the collecting system at right kidney.
Thrombus extending between the bifurcation of the
iliac veins and right atrium was detected (Fig. ll).
Magpnetic resonans imaging revealed a wide hetero-
gen solid mass located at the lower half of right kid-
ney with tumor thrombus located in the right vena
renalis and vena cava inferior extending to the right
atrium (Fig. lll). No metastatic disease was identified
by bone scan, chest tomography or magnetic reso-
nans imaging of the head and the abdomen.
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Figure 1.
MANAGEMENT
At surgery; intra-arterial and Swan-Ganz

catheters were placed. Following radical nephrec-
tomy median sternotomy was performed.
Pericardial patch was resected for use in case of
inferior caval plasty. Aorta and right atrium was can-
nulated. Cardiopulmonary bypass initiated, and the
body temperature was slowly lowered. Aorta was
cross clamped and cardioplegic solution was
administered through aortic root canula. Cooling
was facilitated by iced saline lavage of the pericar-
dial cavity. Cardiopulmonary bypass was terminat-
ed as the core temperature of 20° C has been
achieved and the blood volume was drained into
the pump. At this temperature approximately sixty
minutes of safe cold ischemia time is possible to
complete the operation.

A vertical incision was made in the anterolater-
al aspect of the vena cava over the thrombus
extending several centimeters superiorly above the
renal vein. The inferior aspect of the incision was
curved laterally, and posteriorly in order to com-
pletely circumscribe the ostium of the renal vein.
Thrombus was gently teased with forceps from the
vena cava and also right atriotomy was made and
thrombus was removed by digital extraction. Tumor
invasion to VCI wall at the level of right renal vein
was resected and reconstructed primarily. After
removal of the thrombus, the interior of the vena
cava was viewed and palpated from the renal vein
to the right atrium and complete removal of the
thrombi was justified. Vena cava was closed pri-

Figure Il.

marily by (4/0) monofilament polypropylen running
sutures, cardiopulmonary bypass was initiated. By
the end of the rewarming phase two liters of “Hot
Shot” warm blood cardioplegia was administered
and heart started to beat spontaneously. No inotrop-
ic support was needed. Circulatory arrest time was
forty-nine minutes. The pathological investigation
of the tumor revealed renal cell carcinoma. The
patient had no problem in the postoperative course
and discharged from the hospital in a week. Six
months later, control CT revealed patent vena cava
inferior (Fig. IV).

DISCUSSION

Renal carcinoma with vena caval involvement
without lymphatic spread or distant metastases
should be managed by aggressive surgical extirpa-
tion. If the lesion is untreated the natural history is
one of the sudden death or carcinomatosis within
12 months (5). There is no definitive radiation ther-
apy, chemotherapy or immunotherapy available but
recent reports of survival following complete resec-
tion of the tumor has been encouraging (4,10).
Autopsy reports have revealed that, the tumor can
involve the kidney and the vena cava alone, without
metastatic disease, which is consistent with reports
of surgical care (1). The surgical approach to
achieve complete excision of the tumor and
removal of the thrombus without distal emboliza-
tion depends on the level of the thrombus within
the cava. There is a general agreement that type |
tumors are best managed by standart radical
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Figure III.

nephrectomy. The thrombus is removed by obtain-
ing control of the vena cava proximally and distally
without the necessity of cardiopulmonary bypass or
lower torso circulatory arrest (2). There is also
agreement that type Il tumors require cardiopul-
monary bypass with temporary hypothermic arrest
for safe and effective removal (4,7,10). However
there is no agreement in the literature as to the best
management of type Il tumors. A review of the liter-
ature revealed several techniques, each with its spe-
cific advantages and selective morbidity. Pritchett
et. al. advocate mobilization of the liver and the
vena cava via thoracoabdominal incision (8).
Although this technique requires hepatic, bowel and
right renal ischemia, and resulted in an average
blood loss of 5466 cc., there were no intraoperative
death and no heparinization was required.
However, postoperative complications did include
hepatic dysfunction and renal failure requiring
dialysis. Management of hypotension resulting from
obtaining vascular control using a “Rummel tourni-
quet” on the supradiaphragmatic inferior vena cava

Al aet LAV TIETEE

Figure IV.

which has been
cussed.

We believe that the technique of cardiopul-
monary bypass and deep hypothermic circulatory
arrest represents a significant advance in the man-
agement of renal tumors with extensive thrombi
involving the inferior vena cava.

The advantages of this technique include;

(a) elimination of the need for extensive dissec-
tion of the inferior cava in order to obtain proximal
and distal control;

(b) obviation of occlusion of major vessels with
the attendant risks of warm ischemia, hypotension
and hemorrhage;

(c) up to 60 minutes of safe operative time in a
bloodless field;

(d) complete visibility of the interiior of the vena
cava with less risk of hemorrhage and distal tumor
embolization;

(e) facilitation of thrombus removal by atrioto-

reported (2,3,6,8) was not dis-

my;

(f) simultaneous completion of adjunctive pro-
cedures.

Most importantly, application of this technique
in selected patients with otherwise locally confined
tumors can result in meaningful long-term survival.
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CLINICAL EVALUATION OF TOTAL PARENTERAL NUTRITION:
THE ALL IN ONE (TPN-AIO) ANALYSIS OF 64 PATIENTS
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SUMMARY
If normal oral nutrition is difficult or impossible to maintain, essential nutrients may provided either by tube-feeding or
by the intravenous route. Intravenous feeding should be utilized to only when oral-tube feeding are impossible.
The conventional administration system of Total Parentally Nutrition (TPN) often requires multiple bottles and two
administration sets with the addition of electrolytes, trace elements and vitamins in the ward. These make heavy demands
on nursing staff and restrict patients mobility. For each addition and the change of the bottle increases the risk of error, con-

tamination and sepsis.

The combination of parenteral amino acids, dextrose and lipids in one container has become known as an “all in one”
“3 in 17 “triple mix” or a total parenteral nutrition admixture (TPN-AIO).
This kind of use of TPN-AIO was started in our clinic after an experimenthal study (invitro-invivo), in newly hatched

hesix chicks (1).

The medical records of 64 patients at the Pediatric Surgery Department of Ankara University who were a day to 13

years of age received TPN-AIO were reviewed.

There were 38 (60%) newborns (24 male, 14 female), ten (15%) infants (7 male, 3 female) and sixteen (25%) children
(11 male, 5 female). Thirty seven (58%) patients received only central, fifteen (24%) peripheral vein and twelve (18%)

peripheral plus central vein.

We conclude that the three in one method of parenteral nutrition administration is safe, efficacious, and cost effective

for pediatric patients.

Key Words: Total Parenteral Nutrition All-In-One (TPN-AIO).

These is a well known correlation between the
operative nutritional status and the postoperative
morbidity and mortality. Due to this fact, periopera-
tive nutritional therapy has gained growing impor-
tance.

The combination of parenteral amino acids,
dextrose and lipids in one container has become
known as “all in one” “triple mix” or total parenter-
al nutrition admixture (TPN-A).

The first nontoxic intravenous lipid preparation,
intralipid, was developed in Europe during the early
1960s and gained acceptance in North America in
the 1970s (17). Initally, intravenous lipid was
administrated separately from the parenteral nutri-
tion (PN) solution. However, in 1971 Sollassol et al
in France began using PN solutions with the lipid
mixed in the same bag as the dextrose and amino

acids (20). According to the distributors of intralipid,
it is estimated that approximately 38% of the hospi-
tals in the U.S. (>200 beds) provide TPN-AIO to
their hospitalized patients and the number is expect-
ed to increase to 45-50% by 1995 (5).

The introduction of TPN-AIO has offered sever-
al clinical advantages. Substituting a portion of the
daily dextrose calories with lipids may reduce the
incidence of carbohydrate-associated complications
(e.g. disturbances in glucose control and immune
function). In addition, providing intravenous lipids
continuously over 24 hours as a TPN-AIO appears
to be better utilized by the liver and less likely to
interfere with reticuloendotelial system function
when compared wtih conventionally administered,
discontinuous lipid infusions. If the peripheral vein
is used as a route for parenteral nutrition, the addi-
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tion of fat the admixture provides the advantage of
enhancing caloric density, while contributing signif-
icantly less tonicity than dextrose (1-5).

We reported here a retrospective study of 65
patients who was received TPN-AIO at the Pediatric
Surgery Department of Ankara University.

MATERIAL AND METHODS

The medical reports of 64 patients at the
Ankara University of Pediatric Surgery Department
who received TPN-AIO were reviewed. Age range
was 1 day to 13 years. 42 (65%) patients were male,
22 (35%) were female. There were 38 (60%)
neonates (24 male and 14 female), 10 (%15) infants
(7 male and 3 female) and 16 (25%) children (11
male and 5 female). The average birth weight were
in 38 (60%) newborn 2573.4g (1000-3800 g), in ten
(15%) infants 4249.0g (1790-8000g), in sixteen
(25%) children 17781.2g (7500-27000g) The diag-
nosis of 64 patients were shown in table 1.

TPN-AIO was started with 10% dextrose, 6%
trophamine or 10% aminosteril and 10% lipid solu-
tion admixtures with daily NaCL+KCL, vitamine and
heparin (1U for each ml of TPN-AIO). The admix-
tures “three in one” were prepared daily and in ster-

Table 1: Diagnosis of TPN-AIO Administered 64 Patients

Diagnosis

Apple Peel Syndrome

Congenital Aganglionic Megacolon
Intestinal Atresia

Malrotation

Intestinal Stenosis

Chalasia

Meckel Diverticula

Gastrochisis

Omphalocele

Duodenal Atresia

Esophageal Atresia + Tracheoesophageal Fistula
Neonatal Necrotizing Enterocolit
Annular Pancreas

Anorectal Atresia

Esophageal Web

Hepatocellular Carsinoma
Choledocal Cyste

Plastrone Appendicitis
Gastrointestinal Hemorrhagie
Sacrococygeal Teratoma
Meconium Peritonitis, Meconium [leus
Brid lleus

NANN-&—‘i—‘N—‘\Im—iO\wNN—l—IW\I—'

Total

=2}
=

ile manner. Lipid solution was started mostly 0.5-1
mi/kg and was continued for “nice to meet lipid for
endothelial receptor” for two days.

The peripheral or central vein route administra-
tion of TPN-AIQ was depended on the consantra-
tion (table 3). The used route for the TPN-AIO that
administered to 64 children were, 37 (58%) central
vein infusions, 15(24%) peripheral vein infusions
and 12 (18%) peripheral+central vein infusions.

Total duration time of TPN-AIO was 488 days
for 64 patients. The least time was 1 day and the
longest time was 23 days.

Biochemical parameters were checked in clas-
sic manner. In critical ill patients it depended on the
status, but if the patients general condition was good
we prefered daily body weights, urine sugar, but if
the patients general condition was good we prefered
daily body weights, urine sugar, aceton and plasma
turbidity, twice weekly complete blood and urine
count, weekly blood sugar, liver functions, renal
functions, electrolites, total protein and bilirubin
levels.

RESULTS

The weight were found in 25 (65%) newborns,
in 4 (40%) infants, and in 9 (56%) children (Total
38-60% patients).

There were not any complications in 51 (80%)
patients. The complications found in 13 (20%)
patients were: 6 sepsis, 2 lipid embolies, 2
embolies, 2 hyperglycemias, 1 flushing and 2 glyco-
surias. Lipid emboly was due to accidentally faster
infusions of TPN-AIO. There were not any mortality
due to these complications (table 4). The cause of
mortality were mostly due to multiple malforma-
tions, low birth weight and sepsis. Associated anom-
alies were in 28 (40%) of 64 patients (table 2).

DISCUSSION

A daily supply of energy is necessary in an opti-
mal state of nutrition to offer the best resistance to
illness and trauma such as infection, burn, surgery
etc. It has long been recognized that there is a rela-
tionship between nutritional status and postopera-
tive morbidity and mortality.

Seitzer reported that patients who had preoper-
ative serum albumin levels below 2.5 g/dl had post-
operative complications and sixfold greater mortali-
ty than patients with serum albumins above 2.5 g/dI.
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Associated Malformations of TPN-AIO Administra-
ted 64 Patients

Table 2:

Malformation

Total Intestinal Aganglionosis
Internal Hernia

Malrotation

Situs Inversus + VSD + Pulmoner Stenosis
KAM

NNEC

Apple Peel Syndrome
Multiple Intestinal stenosis
Omphalocele Rupture

ARDS

Brid lleus

Henoch Schénlein Purpura
Meckel Diverticula

Intestinal Perforation

Lung Metastase

Atelectasia

Meconium Plug

Rectum Duplication
Meconium Peritonitis

SRS S a0 QNN R A NN RN =

N
<

Total

It is not unexpected since depression of the immune
system is associated with malnutrition. This empha-
sized the fact that poor nutritional status can result
in poor operative prognosis (19).

The conventional administration system of TPN
with parallel lines often requires multiple bottles
and with the addition of electrolites, trace elements
and vitamines in the ward. These makes heavy
demands on nursing staff and restrict the patients
mobility. For each addition and the change of the
bottle increases the risk of error, contamination and
sepsis. Administration of single admixture of the
components used in total parenterally nutrition
“TPN-AIO” has been considered more convenient
(3-10).

If pumps are absent (like as in undeveloped
countries) or not used, the rate of administration of

Table 3: Route of TPN-AIO Administrated 64 Patients

Route

15 (23.4%)
37 (57.9%)
12 (18.7%)

Peripheral Vein
Central Vein
Peripheral + Central Vein

Total 64 (100%)

fat emulsion via “Y” connector is difficult to control.
The use of a double 4 site is not always easy or even
possible particulary in small tiny babies.

The combination of parenteral amino acids,
dextrose, and lipids in one container has become
known as a “all in on” “3 in 1” “tripple mixe or a
total parenteral nutrition admixture (TPN-A).

1971 Solassol et al in France began using PN
solutions with lipid mixed in the same bag as the
dextose and amino acids (20). Such admixtures have
been extensively used by Solassol and coworkers
since 1972, by Kleinberger since 1976, in a limited
way by Jacobson et al, and recently by Burnham et
al (20). Solassol et al have used mixtures of all nutri-
ents in one single bottle without observing any tox-
icity or adverse effects. Solassol and co-workers
reported new techiques for long-term intravenous
feeding. Portable models of the complete mixture is
contained in a two-liter or a one liter scurasil sac
with the pump on the waist belt. They used these
techniques in 75 patients with minor complication
(20). This concept of a total nutrient admixture or a
three in one solution was soon being advocated for
its simplicity and efficiency of use. In the United
States, acceptance of the three in one solution was
slow due to questions of catheter occlusions and
solutions stability (dispite continued manufacturer
of intralipid) (5.18.21.23).

The incorporation of lipids with amino acids
and dextrose in one container offers benefits over
the use of conventional amino acid-dextrose admix-
tures. In general, this practice has fostered the use of
lipids as a daily caloric source and may avert the
problems associated with excessive dextrose admin-
istration, particulary during critical illness.
Moreover, incidences of adverse reactions and
effects occur more with discontinuous lipid admin-
istration. On the other hand, continuous lipid
administration through improved metabolic utiliza-

Table 4: Complications of TPN-AIO Administrated 64 Pati-
ents

Complication

Sepsis

Lipid Emboly (Lung)
Hyperglycemia (>300 mg/dl)
Glycosuria (++++)

Flushing

= NN

Total 1

w
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tion may reduce the incidence of these reactions (2.
11-15).

Rollins et al reported in 1990 that three in one
parenteral nutrition was a safe and economical
method of nutritional support for infants. They con-
cluded that the two plus one system cost 11.78 D
more per day than the three in one system. Nursing
time is not included in the cost estimations.
Inclusion of nursing time would increase the cost
associated with pump maintenance and replace-
ment are not included in the cost calculations. Such
costs would be twice as much for the two plus one
solutions compared to the three in one solutions,
since twice as many pumps are used for the two plus
one solutions (17).

Keefe et al reported in 1985 that in 85 consec-
utive general hospital patients requiring TPN were
prospectively studied in order to evaluate the safety
and efficacy of a 3 in 1 nutrient mixture. All formu-
las were individualized to estimated requirements
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MANAGEMENT OF CHRONIC DROOLING WITH BILATERAL
SUBMANDIBULAR GLAND EXCISION and BILATERAL
PAROTID DUCT LIGATION
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mild postoperative swelling in the parotid region was noted.
Key Words: Drool, Cerebral Palsy

SUMMARY
Chronic drooling is an important problem both for the patient and for the family. The problems of drool are social,

physical and psychological. The control of chronic drooling has been difficult in the past. Nonsurgical treatment modalities
are not practical and satisfactory. Previously, the most popular treatment method was the Wilkie procedure in which the
salivary flow was diverted from the parotid glands by means of surgically created tunnels to the tonsillary fossa, along with
submandibular gland resection. Submandibular gland resection with bilateral parotid duct ligdtion is an alternative tech-
nique. We operated three patients with chronic drooling using this technique. No serious complications occurred but only

It is estimated that 5 in every 1000 children
born have a motor deficit compatible with cerebral
palsy. Fortunately, only 10 to 20 percent of these
children are severely handicapped (1). Drooling is
frequently associated with neurologic disorders,
such as cerebral palsy, Parkinson’s disease, myas-
thenia gravis, facial paralysis, demyelinating dis-
eases, vascular occlusion, cerebral injury and radi-
cal carcinoma surgery (2,3). Major concern about
the chronic drooling patient group is the cerebral
palsy group. In those patients orofacial motor con-
trol and swallowing mechanisms are disturbed. This
creates a troublesome hygienic problem for these
patients and frequently necessitates wearing a bib
throughout the day. This problem may be emotion-
ally disturbing to many of these patients.

Management of drooling has been attempted
using drugs, radiation, transtympanic neurectomy
and direct surgical intervention. Drugs and radiation
therapy have had limited and poor results (4,5). In
transtympanic neurectomy, chorda tympani and
tympanic nerves are exposed in the middle ear and
transected under direct vision (6,7,8,9). The resul-
tant loss of taste sensation is a very significant dis-
advantage. Regeneration or aberrant routes seem to

take place to diminish the long term results of reduc-
tion in drooling (10).

In 1964, Wilkie reported the bilateral sub-
mandibular gland resection and bilateral reposition-
ing of the Stensen’s duct into the tonsillar fossa (11).
Brody became associated with Wilkie and together
they amassed the largest series of cases (12). This
mode of treatment has remained standard since its
inception in 1964. However, major criticisms of this
procedure include its technical difficulty, the devel-
opment of parotid duct fistula and prolonged hospi-
talization.

Parotid duct ligation has been advocated to
treat chronic parotitis, salivary fistula and drool
(2,3,4,13). Atrophy of the gland substance has been
shown experimentally by Wallenborn (14). Dundas
and Peterson in 1979 and Brown et. al in 1985 pre-
sented series of 14 and 10 patients, respectively,
who underwent bilateral submandibular gland exci-
sion with bilateral parotid duct ligation (15,16). Both
groups reported good to excellent results in 75 per-
cent of their patients. Recently Brundage reported
the largest series of 58 patients who underwent the
same procedure with a success rate of 86 percent
(good to excellent results)(17).

A
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Guerin has introduced another variation, a
three stage procedure which includes Wharton duct
reposition (18).

METHODS

We present three cases with chronic drooling
operated in our institution. All procedures are per-
formed by the same surgeon. None of the patients
had been previously operated for this specific prob-
lem. The first patient had cerebral palsy, the second
one had tuberculous meningitis sequel with fairly
well mental status. The third patient had suffered
from facial paralysis, but he had a very poor oral
contro} which leads to drooling.

Surgical Procedure

The procedure was performed under general
anesthesia. Bilateral submandibular incisions were
used. The submandibular glands were excised, tak-
ing care of all surrounding neural structures includ-
ing the hypoglossal nerve, the lingual nerve and the
marginal mandibular branch of the facial nerve.
Following the excision, hemostasis was obtained
and wounds were sutured and closed with penrose
drains. A mouth gag was then inserted, and each
parotid opening was identified and cannulated. An
elliptical incision was carried out around the open-
ing of the duct. The Stensen duct was dissected for
about 5 mm and suture ligated. The buccal mucosa
was then repaired with catgut sutures..

Results

Results of drooling control were classified using
the same criteria as used by Wilkie and Brody (17):

1. Excellent: Normal salivary control

2. Good: Slight loss of saliva with or without
dried froth on the lips

3. Fair: Improved with significant residual saliva
loss or with thickened, offensive, brown, gummy
froth.

4. Poor: Failure to control or too dry.

During the early postoperative period, marked
swelling in the parotid region was treated with anti-
histaminic drugs and soft diet. The family of the first
patient was satisfied very much with the result of the
operation. The need for hourly dressing change
reduced to one or two times daily.

Table I : The patients’ clinical data

patient age diagnosis complication  result
number
1 4 cerebral preauricaular Good
palsy swelling
2 2 tuberculosis late postoperative  Good
years meningitides submandibular
sequel swelling
3 25 facial - Fair
years paralysis

The second patient who had a problem in oral
control due to tuberculosis meningitis sequel had a
normal mental development and was a successful
student in the secondary school. He was very moti-
vated to have an operation with his problem. Two
months after the operation he consulted us with a
painful swelling in the submandibular region. There
was no sign of infection. He responded very well to
antiinflammatory drug medication.

The third patient had a severely defective oral
control due to facial paralysis sequel which
improved after the operation. Although his oral con-
trol was improved postoperatively, the result was
only “fair” because of the severity of the oral control
deficit.

The average duration of follow-up was 1 year.

DISCUSSION

Chronic drooling is a very important social
problem both for the family and for the patient.
Since Wilkie first reported his method for surgical
treatment of drooling in 1964, it has become the
standard mode of therapy. However because of the
technical difficulty and the high rate of cyst and fis-
tula formation, some authors advocate bilateral
parotid duct ligation along with the bilateral sub-
mandibular gland excision (3,4,7,9,19). This tech-
nique is relatively easy and less time consuming (1
hour). We did not observed any serious complica-
tions in our patients. This is a safe and useful tech-
nique and is an important attempt to improve the
disturbed social relationships of the patients.
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SUMMARY

Guided Tissue Regeneration (GTR) has been developed in order to provide a mechanical prevention of con-
nective tissue ingrowth into bone defects by a membrane technique. In this study we aimed to compare the he-
aling of through and through defects with monocortical versus bicortical placement of expanded polytetrafiu-
oroethylene membranes. We also aimed to investigate the effects of intact periosteum on bone healing because
periosteum is usually considered to act as a provider of progenitor osteogenic cells for osteogenezis. We used
twelve rats and examined the healing of through and through defects created on both of their tibias. Histologi-
cal evaluation showed better and advanced bone healing in membrane covered defects than in control group.
However only slight differences were observed between the monocortically and bicortically membrane cove-
red defects. This is attributed to the intact periosteum which served as a natural membrane on the uncovered

side.

Key Words: Guided bone regeneration, bone healing, Polytetrafluoroethylene membrane

Regeneration of bone defects occuring as the
result of cysts, infection, tumors, trauma or congen-
ital malformations still remains a significant problem
in oral and craniomaxillofacial surgery. The main
hindrance for successful bone healing and the for-
mation of new bone to occur, is a rapid formation of
soft connective tissue. Numerous methods such as
autogenous bone grafts and synthetic graft materials
have been developed in order to provide an ideal
bone substitute(1,2).

Guided Tissue Regeneration (GTR) has been
developed in order to provide a mechanical preven-
tion of connective tissue ingrowth into bone defects
by a membrane technique. Thus a secluded space
between the bone and the membrane into which
cells exclusively originating from bone tissue can
migrate is provided (1,3). This technique has proved
successful results in the treatment of localized bone
defects (4,5,6,7), in conjunction with dental
implants (8,9,10,11), in reconstruction and augmen-
tation procedures (12,13,14) and in periodontal

* Department of Oral and Maxillofacial Surgery
* Department of Pathology, Medical Faculty of Ankara University

surgery (3,4,15). Membrane technique has been
reported to give successful results in the treatment of
through and through jaw defects. Periosteal vascular
bed acts as a provider of osteogenic cells for osteo-
genezis so it is very important in bone repair (4) and
we aimed to investigate the effect of nonresorbable
membranes and intact periosteum on wound heal-
ing. Therefore we designed this study to compare
healing of through and through defects with mono-
cortical versus bicortical placement of expanded
polytetrafluoroethylene (e-PTFE) membranes.

MATERIALS and METHODS

Twelve rats (body weight 425 to 500 g) were
used in this study. The animals were anesthetized by
Ketamin HCL (0.1 mg/kg, Ketalar, Eczacibasi,
Istanbul, Turkey) and a local anesthetic with adren-
alin (Ultracain DS, Hoecsth, Istanbul, Turkey) was
given at the site of surgery. After the medial aspects
of both tibias had been shaved and washed with

* Part of this study has been reported in the 12th International Congress on Oral and Maxillofacial Surgery. Budapest. July 1, 1995.
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Betadine solution, the skin incisions were made.
Musculocutaneous layers were dissected followed
by periosteal incisions on the anterior tibial aspect.
A trephine bur was used to creale similar, standard-
ized, round, through and through osseous defects 5
mm in diameter on the anterolateral cortex of both
of the tibias, being close to the -epiphysis (Fig. 1).
The defect on the right tibia was covered monocor-
tically and the defect on the other tibia was covered
bicortically with nonbiodegredable e-PTFE mem-
branes (Gore-Tex; W.L. Gore and Assoc., Flagstoff,
A.Z). In the monocortically placed membrane
group free edges of the membranes were tacked in
between bone and periosteum to partly wrap tibia
anteriorly, posteriorly and laterally whereas in the
bicortically placed membrane group membranes
were wrapped around tibia to meet free edges
together. The flasp including the periosteum was
carefully repositioned on the outer side of the mem-
brane and sutuder. A control group was also devel-
oped with no membranes over the defects. The ani-
mals were divided into there groups including four
rats in each and the healing was examined at the
end of postoperative second, fifth and tenth weeks.
The animals were killed with an overdose of
Penthobarbital. Specimens were obtained compris-
ing the defect region and they were fixed in % 10
formalin and decalcified in % 10 formic acid solu-
tions. All animals sacrified in different time periods
showed intact membranes covering bony defects.
These membranes were not found valuable for
microscobic examination. Serial 6 micron horizon-

Figure 1- Standardized through and through defects created on
the anterolateral aspects of rat tibias.

tal section were made, stained with hemotoxylin
eozin and photomicrographs were taken.
Inflamatory response, presence of fibrous tissue and
carlilage and formation of osteoid, woven and
lamellar bone were recorded in the histological
examination.

The experimantal outline was in compliance
with the regulations of Animal Research Laboratory
of Ankara University, Turkey.

RESULTS

Two Week Specimen

Defects with bicortical membranes showed
fibrous tissue formation together with cartilage and
also osteoid in some region (Fig. 2). Around the
edges of the defect these osteoid areas showed new
bone formation.

The defetcs monocortically covered with e-
PTFE membranes showed similar histologic findings
with bicortical ones except for the more frequent
occurrence of cartilage tissue (Fig. 3).

Control defects showed osteoid and cartilage
besides fibrous tissue and in some of the cases
inflammatory cell infiltration were also observed
(Fig. 4).

Five Week Specimen

In the defects with bicortical membrane cover-
age transformation from cartilage -to bone was
observed (Fig. 5). A scenery of woven bone was per-
sistent in the defects.

Figure 2- Fibrous tissue (F) formation together with cartilage (C)
and osteoid (O) in two week specimen with bicor-
tical membranes H.E.X. 100.
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Figure 3- Osteoid (O) and cartilage (C) in two week specimen
with monocortical membranes H.E.X.100.

In monocortically covered defects cartilage and
woven bone formation were observed besides fewer
fibrous tissue (Fig. 6).

In control defects dens fibrous tissue was seen
with some areas showing transformation to cartilage
and woven bone (Fig. 7).

Ten Week Specimen

All defects were filled with lamellar bone in
both mono and bicortical membrane groups (Fig. 8).

However fibrous tissue and osteoid was still
consistent in control defects (Fig. 9).

DISCUSSION

Osteopromotive membrane technique has been
proved to stimulate the healing of bone defects and

ot

Figure 5- Transformation from cartilage (C) to bone (B) in
monocortical membrane groups of five week speci-
men H.E.X 40.

Figure 4- Control defects in two week specimen showing fib-
rous tissue (F), osteoid (O) and inflammatory cell in-
filtration (I) H.E.X. 50.

regenerate new bone over the previously existing
bone (14). Although these membranes are known to
be osteoconductive some investigators have report-
ed that they are also capable of creating new bone
at sites where bone normally is not present (14,16).
The inert membrane used mechanically prevents the
invasion of soft connective tissue cells into the bone
defect, while because of its pore size, still allowing
free diffusion of tissue fluid and nutrients.
Membrane coverage may also primarily reduce long
term resorption by enchanced early incorporation of
the grafts(17).

The amount of bone neogenesis has been found
to be dependent on membrane qualities such as
stiffness, porosity, the length of healing period and
the width of the space (2,4,14).

Practical details such as the adequate formation

Figure 6- Cartilage (C), woven bone (W) and fibrous tissue (F) in
bicortical membrane groups of five week specimen
H.E.X 100.
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Figure 7- Control defects of five week specimen with fibrous tis-
sue (F) and woven bone (W) H.E.X. 100.

of blood clot, maintenance of the space to be filled
with osteogeneic cells and preservation of granula-
tion tissue and vascular construction during the
organization of hematome seem to be important in
GTR (2,14,15,18).

Complete healing of membrane covered
mandibular defects in rats (4) and in conjuction
with implants in rabbits were reported to be 6 weeks
and 8 week in dogs (8). Complete healing was
observed after 12 weeks in monkeys (6). The longest
healing period was reported to be 16 weeks in a
study on the calvarial bone surface in rats. However
active osteogenesis was still reported to be present,
clearly indicating a need to increase the healing
period even further for optimal results (14).
gtk — @;/ﬂ Aoy

Figure 8- Lameller bone (L) farmation in both monocartically
and bicortically membrane covered defects of ten
week specimen H.E.X 100.

A
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Figure 9- Fibrous tissue (F) still observed in control defects of
ten week specimen H.E.X. 100.

Membrane covered defects in our study showed
woven bone formation at the postpoerative 5th.
week and lameller bone at the postoperative 10th.
week suggesting still the necessity of a longer peri-
od for complete ossification charecterized by can-
cellous and cortical bone remodelling (18).

PTFE membranes are well tolerated and its bio-
compatability is demonstrated by the almost total
absence of a foreign body or inflammatory reaction
(4,12) . The material was not observed in the lymph
node (12).

Occurence of bone formation on the peripheral
side of the membranes may probably suggest the
osteoconductivity of the membrane itself. It was
reported in a study that the mandibular bony lesions
failed to heal without bilateral membrane coverage
(17). Irf our study we observed only slight differ-
ences between the monocortically and bicortically
membrane covered defects. The periosteum is usu-
ally considered to be a provider of cells of the
osteoblastic lineage (14,15). Periosteum acts as a
provider of progenitor osteogenic cells for osteoge-
nesis (15,20) and may also function indirectly as a
barrier membrane excluding nonosteogenic
extraskeletal tissues from the organizing clot (15). In
this aspect we may suggest that in monocortically
membrane covered defects the intanct periosteum
served as a natural barrier on the uncovered side.

It should be realized that the procedures based
on this principle result in the regeneration of the
body’s own local bone (2,4). Thus this treatment
concept opens new avenues in oral and maxillofa-
cial surgery.
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ANOMALOUS ORIGIN OF THE RIGHT CORONARY ARTERY FROM
DISTAL LEFT CIRCUMFLEX
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SUMMARY

This report describes a patient with Lipton classification L1 form of single coronary artery where the right
coronary artery originated from the distal circumflex and follows its usual course there after. With lesions involv-
ing the LAD and the circumflex artery which gave rise to the right coronary artery, there was significant 3-ves-
sel involvement in this 69 years old patient who had undergone coronary artery by-pass surgery 15 years ago
and was still alive. This rare anomaly seems to be a benign one with a favourable prognosis most of the time.

Key words: Coronary angiography, single coronary artery

Single coronary artery is very unusual in the
absence of accompanying anomalies of the heart
great vessels. It has been reported to occur in only.
0.024% of the population as an isolated finding(1).
Here, we report a case with a rare form of single
coronary artery and no accompanying cardiac mal-
formations in which the right coronary artery origi-
nates from the distal left circumflex coronary artery.

Case report

A 69 years old male patient admitted to the clin-
ic with the complaint of angina on effort. He had
undergone coronary artery bypass graft surgery in
1981 and received an Ao-LAD-D1 sequential and
an Ao-OM1 individual saphenous vein graft. He
was symptom-free until 2 months ago when he
developed angina on effort. The physical examina-
tion was normal except for a loud S4 gallop. The
ECG was consistent with chronic anterior myocar-

dial infarction. The cardiothoracic ratio was elevat-
ed in the chest X-ray. The echocardiographic exam-
ination was normal except for apical dyskinesis in
the left ventricle. The patient underwent left ven-
triculography, coronary and saphenous vein by-pass
angiography with the Sones’ technique. The left
ventriculography disclosed apical dyskinesis.
Despite prolonged trials, the right coronary artery
could not be catheterized selectively and a
radiopaque injection into the right coronary sinus
disclosed the absence of the right coronary ostium.
Selective left circumflex coronary artery, beyond the
crux of the heart, was seen to continue as the right
coronary artery and follow retrogradely the usual
right coronary artery course (Fig. 1). The left anteri-
or descending artery was totally occluded after the
origin of the first diagonal artery. There was a 90%
stenosis in the first diagonal branch and a 70%
stenosis in the circumflex artery after the first obtuse
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Figure 1- Left coronary angiogram in the LAO projection. The
left circumflex artery continues beyond the crux as
the right coronry artery.

marginal branch by visual estimate. The Ao- LAD-
D1 sequential sapheous by pass graft was patent but
the graft to the circumflex artery was found to be
occluded. The patient was decided to be kept under
medical therapy and discharged thereafter.

Discussion

Single coronary artery is usually associated with
other congenital cardiac malformations. It is
extremely rare as an isolated finding. The case pre-
sented in this report had no associated congenital
cardiac anomalies. Single coronary artery has been
classified into 9 categories by Lipton et al(1).
According to this classification, L1 from involves
single coronary artery which arises from the left
coronary sinus and gives off the anterior descending
and circumflex branches, then the circumflex artery
continues across the crux of the heart as the right
coronary artery.

Yamanaka et al have reported 20 cases with L1
form single coronary artery in their series of 126595
patients undergoing coronary angiography (2), but
these cases are not detailed in their paper. Until
now, there has been 6 cases with this form of coro-
nary artery anomaly precisely defined and detailed
by cardiac catheterization(1,3-7).

Although there has been reports of sudden
death in cases with single coronary artery where the

artery traces between the aorta and the pulmonary
artery may be regarded as a benign anomaly. Our
patient was 69 years old, he had undergone coro-
nary artey by-pass surgery 15 years ago and was still
alive.

In 5 of 7 cases reported including ours, there
was arterosclerotic coronary artery disease in con-
junction with single coronary artery abnormality.
Although it has been reported that single coronary
artery may cause accelerated atherosclerosis, this
issue is not settled yet(1). The high prevalence of
atherosclerosis in cases reported till now does not
allow us to say that single coronary artery pedispos-
es to atherosclerosis because all the patients are
symptomatic. In our case, LAD was totally occluded
and there was significant lesions in the diagonal and
proximal circumflex coronary arteries. Considering
that the right coronary artery originated as a contin-
uation of the distal left circumflex, there was signif-
icant 3-vessel disease in our patient.

In L1 form of single coronary artery, if the LAD
does not cross the apex and there is a critical steno-
sis in the body of the left circumflex and if this lesion
is suitable for percutaneous transluminal coronary
angioplasty (PTCA), it might still be wise to consid-
er PTCA a high risk procedure since occlusion of the
angioplasty site due to dissection or thrombus could
compromise blood flow to a significant amount of
myocardium. But Bathe et al have successfully
applied PTCA to such a case (7).

In conclusion, cardiologists should be able to
identify rarely occurring coronary artery anomalies
like this in order to perform accurate evaluation and
avoid subsequent errors in patient management.
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HEPATITIS C VIRUS RELATED POLYARTHRITIS
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has persisted throughout.
Key words: Polyarthritis, hepatitis C virus

SUMMARY

We have described a patient who developed hepatitis C virus (HCV) related polyarthritis which was diag-
nosed by the presence of antibodies against HCV by second generation ELISA and later confirmed by percutan
liver biopsy. Acute arhtritic symptoms were alleviated with prednisolone, but arthralgia and elevated liver
enzymes and anti-HCV antibody positivity have persisted for one year period. Following the a-interferon treat-
ment, while liver enzyme levels returned to normal range and anti-HCV antibody became negative, arthralgia

Viruses have been considered as the etiologic
factors in the development of rheumatic diseases.
The association between HBV and arthritis has been
well documented (1, 2). Recently, it has been
realised that HCV hepatitis accounts for 70 % to 80
% of non-A, non-B hepatitis by the serological test-
ing for hepatitis C (3, 4). Here, we report a patient
who developed symmetrical, non-destructive pol-
yarthritis after transfussion associated HCV infec-
tion.

Case Report

A 35 year-old man who presented on May 31,
1994 with a 3 week history of fever, generalised
myalgia, severe pain and swelling in both large and
small joints and morning stiffness lasting more than
2 hours. He was initially diagnosed as reactive
arthritis developing after upper respiratory tract
infection, and treated with penicilline and aspirin by
a general practioner, but he saw no benefit from this
treatment regime. In his past history, he had had
upper respiratory tract infection 3 weeks prior to the
admission and upper gastrointestinal bleeding 12
years before our evaluation and at that time he had
received 4 units of blood. However, no jaundice
was noted.

On admission, his general status was moderate
and he was bound to a wheelchair. His temperature
was 38.5°C, his pulse rate was 104 beats/minute
and his blood pressure was 140 /80 mmHg. The
features of systemic examination were normal. The
evaluation of joints revealed severe pain and other
arthritic signs in wrists, elbows, right MCPs, and
PIPs, knees and ankles. There was mild effussion in
his knees. On laboratory investigation abnormal test
results were as follows: WBC 14.300 /mm3, ESR
104 mm / hour, the serum levels of SGOT 49 IU/L
(7-40), SGPT 264 IU/L (7-35), GGT 184 IU/L (0-85),
CRP +++, IgG 1960 mg/dl (700-1500), C3 49.6
mg/d| (80-170). Serum anti-HCV IgG and IgM anti-
bodies were found repetetively positive by second
generation ELISA. All the other test results including
Hb, Hct, Plts, other blood chemistry analysis, urine
analysis, ASO, RF, Brucella, ANA, anti-ds DNA, IgA,
IgM, C4 and Cryoglobulin were all in normal
ranges. Serum HBsAg, anti-HBs antibody, anti-HBc
antibody, anti-HIV antibodies were negative. The X-
ray features of the chest and joints were normal. No
microorganism was cultured in the blood, throat or
urine samples. Histological evaluation of percuta-
neous liver biopsy specimens indicated to a chronic
active hepatitis. Because of poor response to non-
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steroidal anti-inflammatory drugs, oral prednisolone
(0.5mg/kg /day ) was started. A few days after, his
symptoms alleviated dramatically. At the end of the
second week, body temperature, all the inflamma-
tion signs and laboratory findings, except elevated
liver enzymes and anti-HCV antibody positivity,
returned to normal values. The dosage of steroid
was tapered and subsequently stopped at the end of
6™ week. During the tapering of the drug his com-
plaints of arthralgia were pronounced again.
Furthermore mildly elevated liver function tests and
anti-HCV antibody positivity have persisted for one
year. As subsequent liver biopsy specimens revealed
a worsening damage in the liver, o-interferon treat-
ment regimen with three million units per week was
started . After six months use of interferon liver
enzyme levels returned to normal ranges and serum
anti-HCV antibody became negative. Nevertheless,
arthralgia was noted to persist in an increasing fash-
ion during and after the interferon treatment.

DISCUSSION

Rheumatic symptoms frequently occur in the
course of viral hepatitis. Generally these symptoms
first become apparent during the predromal period
or at the onset of the clinical illness, and subside
after the development of typical manifestations of
hepatitis, resulting in no joint deformity (1, 2, 3, 4).
There has been a single case report in which the
patient developed progressive rheumatoid arthritis
subsequent to acute hepatitis caused by hepatitis B
virus (5). Since tests for the hepatitis C virus have
become available, it is understood that HCV
accounts for 70 % to 80 % of non-A, non-B hepati-
tis (3, 4). Several systemic and rheumatic manifes-
tations and immunologic abnormalities related to
HCV infection have recently been described . These
rheumatic symptoms consist of arthritis or arthralgia,
myalgia, sicca syndrome, rheumatoid arthritis, pol-
yarteritis nodosa and lupus-like manifestations (2, 3,
4,6,7,8,9,10).

There have been few case reports on HCV
caused arthritis (2,3,4, 6, 8, 9, 10). It is generally
symmetric, polyarticular and involves both small
and large joints such as MCPs, PIPs, wrists, elbows,
knees and ankles. Although arthritis is non-destruc-
tive in most of the cases, recent reports have impli-
cated HCV as the trigger for development of

rheumatoid arthritis (3, 4). Dhar et al. reported a
patient with preexisting lupus developed a flare of
her disease at the time HCV was diagnosed (8).

The immunologic abnormalities consist of cryo-
globulinemia, the seropositivity of RF, ANA, anti-Ro
antibody, anti-mitokondrial antibody, anti-smooth-
muscle antibody, low titer ds-DNA, low comple-
ments and polyclonal gammapathy (2, 8, 9, 10, 11).
The prevalance of RF may be high in HCV-infected
patients due to viral-induced production of anti-IgG
antibodies (12 ). In some cases hepatitis B and
hepatits C are coexist (2, 13). llan et al. reported that
dual infection rate of HBV and HCV was 66 % and
these patients develop more serious complication
than HCV alone (13). One might speculate that
some of the patients with reported hepatitis B
arthropathy could also have had coexisting HCV
infection as the etiology of their arthritis. On the
other hand there have been some reports of false
positive HCV serology in patients with rheumatoid
arthritis (2,14). Although Baffony et al claimed that
anti-HCV antibodies found in rheumatoid arthritis
are true positive based on findings with second-gen-
eration ELISA and immunoblots (14). We were not
able to perform confirmatory tests including
immunobloting or PCR. However the elevated liver
enzymes and histologic features of biopsy materials
in addition to positive serology obtained with using
second-generation ELISA supported the diagnosis of
chronic HCV hepatitis in our case. The mechanism
of HCV hepatitis-associated arthropaty is unknown.
The autoimmune mechanism might play the main
role in the pathogenesis of the arthropaty. At the
onset of the disease the virus-antibody immun com-
plexes may be deposited in synovial tissues where
activation of complement pathway can lead to an
inflammatory response. Furthermore in some cases
who demostrate persistant or latent virus infection,
immuncomplexes can be formed locally in the syn-
ovial tissues, or a cellular cytotoxicity response may
be generated to the viral antigens inserted in the
synovial tissue cell membranes.

In conclussion, testing for HCV in patients with
atypical or unclassified polyarthritis and showing
abnormal or normal liver enzyme levels should be
considered since some HCV positive patients may
have normal enzyme levels at various times during
the course of their illness.
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THYMIC CARDCINOID TUMOR: CONVENTIONAL RADIOGRAPHY
COMPUTED TOMOGRAPHY, AND ANGIOGRAPHIC FINDINGS
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SUMMARY

A 48-year-old woman with thymic carcinoid tumor was presented. The radiologic findings and differential

diagnostic criteria of this rare entity were reviewed,

Key Words: Thymus, neoplasms, carcinoid tumor, imaging techniques.

Carcinoid tumors of the thymus are exceeding-
ly rare. By 1972, fewer than 200 cases had reported
in the world literature(3). There is close relationship
between thymic carcinoids and endocrinopathies.
When the tumor is not asssociated with an
endocrine syndrome, as in our case, it may have
symptoms and show signs of an anterior mediastinal
mass(6).

CASE REPORT

A 48-year-old woman presented with palpita-
tion, progressively increasing shortness of breath
and chest pain of five years duration. Physical
examination was normal except for a systolic mur-
mur along the lower left sternal border (tricuspide
area).

Laboratory findings showed Hb 12.8 gr/dl,
WBC 8200/mm and the red cells are microcytis and
hypochromic on the smear. The other routine blood
and urine testing yielded normal results.

Posteroanterior and lateral chest

roentgenograms demonstrated a lobulated mass of _

homogeneous density situated in the anterior medi-
astinal compartment and projecting to the left of the
upper mediastinum (Figure 1).

Computed tomogaphy (CT) scans after intra-
venous {IV) contrast medium (CM), revealed a soft

*  Ankara Oncology Hospital Radiology Department
*+ Tirkiye Yitksek Ihtisas Hospital Radiology Department

tissue mass sized 8x4 cm containing central necrot-
ic areas (hypodense foci) adjacent to the aortic arch,
main pulmonary artery and descending aorta (Figure
2).

Left subclavian angiography showed a hyper-
vascular lesion whose blood supply was originated
from internal mammarian artery (Figure 3 and 4).

Surgery revealed a soft mass extending to the
left hilus over the pericard which had a close
approximity to the aortic arch, descending aorta,
and main pulmonary artery. It was partially covering
the left phrenic nerve. The mass was totally resected
by detaching its vascular connections.

Histopathologic examination showed the
tumoral tissue consisting of the uniforme epithelial
cells arranged in alveolar nests. Tissue revealed
abundant vascularization with pseudo-rosette for-
mation,

In the postoperative period, adjuvant
chemotherapy was recommended by oncologic
consultants.

DISCUSSION

Carcinoid tumors are of neuroendocrine orig-
ine, generally hormone-active tumors with a ten-
dency to malignant degeneration. Eighty-five per
cent of carcinoids occur in the intestinal system and
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Figure 1. Posteroanterior chest roentgenogram shows a soft tis-
sue mass (arrow) adjacent to conus pulmonalis.

ten per cent of them occur in the lungs. Rarely, they
may arise in other sites including the esophagus,
stomach, pancreas, biliary tract, ovary, and thymus.
There appears to be a predilection for males(1).

Plain chest roentenograms are often normal but
sometimes thymic carcinoids are visualized as a
well-defined soft tissue mass near the junction of the
heart and great vessels (1). CT scans reveal a soft tis-
sue mass in the thymus location which shows
patchy enhancement following IV CM. This tech-
nique is also useful for diagnosing early intratho-
racic metastasis and thymus carcinoids may show
hypervascularization while intestinal carcinoid
tumors are known as hypovascular (4,7). In the lit-
erature, it was noticed that the blood supply of the
thymic carcinoid tumor is from internal mammarian
artery as in our case(5). Thoracotomy, with either
biopsy or surgical removal is mandatory for accurate
diagnosis (5). The radiologic imaging modalities so
far available do not provide definite diagnostic evi-
dence since, there is no specific sign for thymic car-
cinoids.

Figure 2. CT demonstrates the mass lesion (arrows) located an-
terior aspect of aortic arch.

The other lesions arising from thymus gland
such as thymoma, thymic cyst, thymolipoma should
be taken into consideration in the differantial diag-
nosis of misdiagnosed as thymoma. Differentiation
of these tumors is important as they have entirely
different prognosis. Extrathoracic metastasis is the
characteristic of thymic carcinoid. It can spread to
skin, bone, lymph nodes and adrenal gland in 20-
30% of cases. Although malignant thymoma can
spread by implantation and by direct extension, dis-
tant metastasis are very uncommon(6). Invasion of
adjacent thoracic tissues by thymic carcinoid is 80%
and by thymoma is 10%. The prognosis of thymic
carcinoid is poor since, it can metastase and show
some degree of recurrence many years after the ini-
tial excision. Postoperative chemotherapy and
radiotherapy may occasionally be of value although
their roles are still uncertain. Prognosis is much
more favorable in thymoma. The pathologic condi-
tions associated with thymic carcinoids are
Cushing’s syndrome, MEA | (multiple endocrine
adenomatosis), MEN Il (Multiple endocrine neopla-
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Figure 3. A hypervascular mass whose blood supply is origina-
ted from internal mammarian artery (arrow).

sia), inappropiate antidiueretic hormone (ADH)
secretion, pericarditis, polyarthropathy, clubbing of
fingers and myositis. On the other hand, thymoma
may be associated with myastenia gravis, red cell
hypoplasia or hypogammaglobulinemia (3).

The other thymic lesions -thymolipoma and
thymic cyst- have benign characters. Typically, thy-
molipoma tends to cause few or no symptoms even
when very large. The fat content of the mass can
permit the preoperative diagnosis by CT examina-
tion. In thymic cyst cases, CT demonstrates a unit
density close to water (0 Hounsfield Unit) thereby,
effectively making the diagnosis. However, when
hemorrhage has occured, thymic cysts may be indis-
tinguishable from solid lesions and the differential
diagnosis becomes wider(2).

Consequently, although rare, thymic carcinoids
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mammarian artery).
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SYSTEMIC SCLEROSIS ASSOCIATED WITH IMMUNE THROMBOCYTOPE-
NIA AND PERNICIOUS ANEMIA

Giiner Tokg6z * Nursen Diizgiin » Olcay Aydintug * Tagkin Sentiirk  Kenan Keven ¢ Umit Olmez*

SUMMARY

It is known that immune thrombocytopenia is a rare disorder in patients with systemic sclerosis, unless it is
complicated with Coombs positive hemolytic anemia, microangiopathy and D-penicillamine therapy.

We report here an interesting patient with systemic sclerosis presenting with pernicious anemia and
immune thrmbocytopenia. A 63-year-old woman with systemic sclerosis was admitted to the hospital with dif-
fuse purpura and petechial hemorrhage. As blood test revealed severe thrombocytopenia, slight megaloblastic
changes and normal amounts of megakaryocytes were found on bone marrow examination. Prednisolone was
introduced. However, thrombocytopenia partially responded to prednisolone, it was normalised after addition
of danazol to her treatment. Vitamin B12 deficiency was determined and it was most likely the cause of her
mixed bilateral peripheral polyneuropathy. Antiparietal antibody was found as positive.

To the best of our knowledge, this is the first systemic sclerosis case who had simultaneously autoimmune
hematological diseases namely pernicious anemia and immune thrombocytopenia.

Key Words: Systemic sclerosis, inmune thromboyctopenia, pernicious anemia.

Systemic Sclerosis (SSc) is a multisystem disor-
der of unknown etiology. Thrombocytopenia is a
rare event in SSc (1-4). A patient with SSc in associ-
ation with autoimmune hematological disorders,
immune thrombocytopenia and pernicious anemia,
is described in this report.

CASE REPORT

A 63-year-old woman was first admitted to the
department of Immunology, Ankara University
Medical School, lbn-i Sina hospital, in 1994 for
assessment of fever and cough. She had a long his-
tory of Raynaud’s phenomenon of the fingers for
which a thoracal sympathtectomy operation was
performed in 1965. On examination, SSc was diag-
nosed on the basis of diffuse skin involvement, the
esophageal and the pulmonary findings. She had
dryness of the mouth and a gritty sensation in the
eyes which was due to secondary Sjogren’s syn-
drome. Esophageal radiography revealed the

esophageal involvement with the gross evidence of
aperistaltis. Electrocardiography and echocardiogra-
phy were normal. A thorax CT and carbon monox-
ide diffusion study showed interstitial pulmonary
involvement. Slightly high pulmonary pressure val-
ues were found in pulmonary hemodynamic study
(35 mmHg systolic, 23 mmHg diastolic presure and
32 mmHg mean pressure). Urinalysis, renal func-
tions and other bioschemical and blood tests were
completely normal. The immunological laboratory
findings are presented in Table 1.

She had been well until 3 months prior to her
second admission to the hospital. She had severe
hemorrhagic diathesis, and on history of medication
except for nifedipine because of her hypertension.
On physical examination, the blood pressure was
150/90 mmHg, the pulse was 90/minute. Thorax
examination disclosed bilateral crepitant rales at the
base of both lung fields. The patient had diffuse pur-
pura and petechial hemorrhage, predominantly on
the extremities. On the day of admission, platelet

* Medical School of Ankara University, fbn-i Sina Hospital, Department of Immunology, Ankara
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Table 1. Immunolocigal laboratory findings

Table 2. Hematologic Laboratory Values.

ANA (+++)
Pattern speckled
Anti ds DNA (0-7.0 IU/mb* 5.9
C3c (0.5-0.9 g/L)* 0.87
C4(0.1-0.4 g/Ly* 0.21
Anti scl 70(<25.0 Eu/ml) Negative
Anticentromere antibody Negative
Anti platelet antibody Negative
Anti parietal antibody Positive
Ig G (6.6-16.0 g/L)* 28.64
lg A (0.45-3.50 g/L)* 3.71

g M (0.6-3.7 g/L)* 2.77
CD4 Lymphocyte (29-59 “)* 14
CD8 Lymphocyte (19-48 %)* 57
CD4/CD8 ratio (0.6-2.8)* 0.20

* Normal range

count was 13.000/ml and vitamin B12 level was
low as shown by Table 2. There were normal num-
bers of megacaryocytes and slight megaloblastic
findings in the bone marrow examination. Fecal
hemoccult test, direct and indirect Coombs test
were negative. Abdominal ultrasonography was
normal. Prednisolone was started 60 mg daily.
Platelet number increased slightly and stabilised
around 40000 /ml after there weeks of prednisolone
treatment. Normal platelet levels were achieved
only after addition of 200 mg a day danazol to her
daily prednisolone (Table 2). She had paresthesia
and numbness on the lower extremittes:
Electroneuromyography revealed a mixed bilateral
polyneuropathy. She was put on vitamin B12
replacement therapy. Hemoglobine level returned
to normal level with this treatment and the patient
was discharged with 102000/ml platelet numbers.

She was followed until July 1995 when progres-
sive dispnea and pretibial eodema appeared. She
was admitted to the hospital for assessment of
severe pulmonary inffection determined on X ray
and CT scan. Her blood pressure was 150/90 mmHg
and pulse was 96/minute. She had bilateral crepitant
rales at both lower lung fields. Interestingly, the
patient’s lymphocyte subgroups showed a very low
CD4/CD8 ratio. HIV antibody was negative and
there was no other cause of this abnormality. One
week later, her respiratory failure worsened despite
supportive, antimicrobial treatments and she died
because of respiratory failure.

On Admission to  Three months after

the hospital the treatment
Hemaglobin (git) 8.6 12.5 g/lt
Hematocrit (%) 28.5 39.6 %
Mean corpuscular volume (um?) 92 85
Platelet count (per mm?) 13000 226000
White-cell count (per mm?) 9000 13200
Ferritin (9-120 ng/m* 87.2 Not repeated
Folic acid (2.7-17 ng/ml)* 10.2 Not repeated
B 12 (200-950 pg/mh* 87.1 365.4 pg/ml

DISCUSSION

Thrombocytopenia is a rare disorder in patients
with SSc (1-4). It is common practise to search for,
when thrombocytopenia develops during the course
of SSc, a microangiopathic syndrome related to scle-
roderma kidney, or less commonly an overlap with
systemic lupus ertythematosis (SLE). Frayha et al,
published hematological problems in their patients
with SSc, and reported on 2 patients who had no
appearant reason for thrombocytopenia (2). Natsuda
et. al, reported a patient with SSc complicated with
immune thrombocytopenia during D-penicillamine
therapy(4). Kevin et al, published 2 patients with SSc
associated with thrombocytopenia and Coombs
positive hemolytic anemia. To the best of our
knowledge, pernicious anemia and thrombocytopa-
nia have not been reported in associated with SSc
previously.

An overlap with SLE would be a possible expla-
nation for the thrombocytopenia, however, there
was no finding to consider the patient as an overlap
syndrome of SSc plus SLE.

The cause of vitamin B12 deficiency was
accepted as pernicious anemia due to the presence
of anti-parietal antibody. It was also most likely
responsible for the mixed bilateral polyneuropathy.
Severe vitamin B12 deficiency can be cause of
thrombocytopenia, however, in this case, prid-
nisolone treatment increased the platelet numbers
before vitamin B12 raplacement therapy was intro-
duced. Another cause of vitamin B12 deficiency in
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patients with SSc might be involvement of the intes-
tine. However, the patient did not have any absorb-
tion abnormality on stool examination.

It is reported that danazol is an effective and
alternative treatmen for immune thrombocytopenia
if it is resistant to prednisolone (5). In this case,
thrombocytopenia was succesfully treated with
danazol plus prednisolone because of failure to
respond to prednisolone alone.
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