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ADRENAL INCIDENTALOMA CASES: CLINICAL,
LABORATORY AND IMAGING CHARACTERISTICS
OF 62 PATIENTS

Rifat Emral* 4 Vedia Tonyukuk* ¢ Defne Oniir* + Demet Corapgioglu*
Semih Aydintug** 4 Ali Riza Uysal* + Nuri Kamel* 4 Guirbtiz Erdogan*

SUMMARY

In this study, we reviewed the records of patients who were
referred to our endocrinology and metabolic diseases
department between the years 1992 and 2000, because of
adrenal incidentalomas. There were a total of 62 patients
(female/male: 3.43) between the ages of 23 and 73 years
(median: 46.25 years). All were being evaluated for problems
unrelated to adrenals at the time of diagnosis. Adrenal
tumors were detected by either abdominal ultrasonography
(39 cases, 62.9%), abdominal CT (18 cases, 29.0%), or
thoracic CT (5 cases 8.0%). All were subsequently evaluated
by surrenal CT and 17 (27.4%) were also evaluated by MRI.
Adrenal masses were unilateral in 60 patients
(right/left:1.31). The sizes ranged between 1 and 18 cm
(mean 3.84cm). Twenty eight of them (45.1%) were larger
than 4 cm in diameter. Of the patients with incidentalomas,
36 (58.0%) patients had concomitant hypertension, 28
(45.1%) had type 2 diabetes mellitus and 23 (37.0%) had a
body mass index >25 kg/m?.

Six (9.6%) cases were diagnosed as subclinical Cushing’s
syndrome. The diagnosis was made by at least two abnormal
test results evaluating pituitary - adrenal function. Most
common abnormality was the lack of dexamethasone
suppressibility. Two (3.2%) patients were diagnosed as
primary hyperaldosteronism. Of the 9 that were operated for
malignancy 5 (55.6%) were pathologically evaluated as
adrenocortical carcinomas. A total of 32 patients were
operated. The pathology reports were as follows:
Adrenocortical adenoma (9; 28.1%), adrenal nodular
hyperplasia (4;12.5%), adrenocortical carcinoma (5;
15.6%), pheochromocytoma (2; 6.3%), myelolipoma (6;
18.8%), adrenal cyst (2;6.3%), lymphangioma (1; 3.1%),
hemangioma (1; 3.1%) and non-tumoral formation (2; 6.3%).
The size of carcinomas ranged from 5 to 18 cm, while the
size of nonmalignant tumors ranged from 1 to 8.3 cm.

In conclusion all adrenal incidentalomas should be
evaluated for malignancy and subclinical hormone
production. It is prudent to operate cases with hormone
overproduction, masses >4 cm and masses with radiological
stigmata of malignancy. Others should be followed for
subsequent changes in hormone production or size.

Key Words: Adrenal Gland, Incidentaloma, Subclinical
Cushing’s Syndrome.

OZET

Adrenal Insidentalomali Vakalar: 62 Hastanin Klinik,
Laboratuvar ve Gértntileme Ozellikleri

Bu galsmada, 1992 ve 2000 yillari arasinda hastanemiz
endokrinoloji ve metabolizma hastaliklar bslimine adrenal
insidentaloma nedeni ile bagvuran hastalarin kayitlar
incelendi. Yaglani 23 ile 73 arasinda deffisen (ortalama:
46.25 yil) toplam 62 hasta (kadinferkek:3.43) caligmaya
alindi. Tari aminda tdm hastalar adrenal bezlerle ilgili
olmayan hastaliklar nedeni ile incelenmekteydiler. Adrenal
tiimérler ultrason (39 olgu, %62.9), abdominal tomografi (18
olgu, %29.0), ya da toraks tomografisi (5 olgu, %8.0) ile
tespit edilmisti. Hepsi stirrenal tomografi ile yeniden
degerlendirilmisti. 17 olgu (%27.4) ayrica MRG ile de
deglerlendirilmigti. Adrenal kitleler 60 hastada (sag/sol: 1.31)
tek tarafliydr. Boylari 1 ile 18 cm arasinda degismekteydi
(ortalama: 3.84 cm). Kitlelerin 28°i (%45.1) 4 cm’den
buyikti, Insidentalomali hastalardan, 36’sinda (%58.0) eslik
eden hipertansiyan, 28%inde (%45.1) tip 2 diabetes mellitus
vardi ve 23'Unde (%37.0) vicut kitle indeksi >25 ke/m* idi.

Olgularin 6’stnda (%9.6) subklinik Cushing sendromu tespit

edilmigti. Tant pittiter - adrenal aks: degerlendiren en az iki
test sonucunun bozulmus olmas: ile konulmugtu. Saptanan
en stk bozukluk deksametazon testi ile baskilanma
olmamasiydi. ki (%3.2) hastada hiperaldosteronism
saptanmigti. Malignite stiphesi ile ameliyat olan 9 hastadan
5’inin (%55.6) patoloji raporu adrenokortikal karsinom
olarak bildirilmisti. Toplam 32 hasta ameliyat edilmisti.
Patoloji raporlari 9 hastada (%28.1) adrenokortikal adenom,
4 hastada (%12.5) adrenal nodiller hiperplazi, 5 hastada
(%15.6) adrenokortikal karsinom, 2 hastada (%63.)
feokromositoma, 6 hastada (%18.8) miyelolipom, 2 hastada
(%6.3) adrenal kist, 1 hastada (%3.1) lenfanjiom, 1 hastada
{%3.1) hemanjiom ve 2 hastada (%6.3) timd&ral olmayan
olugumlar olarak bildirilmisti. Karsinomlarin boylar 5 ile 18
cm, malign olmayan kitlelerin boylari ise 1 ile 8.3 cm
arasinda degismekteydi.

Sonug olarak tim adrenal kitleler malignite ve subklinik
hormon dretimi agisindan degerlendirilmelidir. Hormon
tiretimi olan, boyu >4cm olan ve radyolojik olarak malignite
diistindiren kitlelerin amelivat edilmesi ddsdndimelidir.
Digerleri hormon dretiminde ya da boyutlarda defisiklik
olmasi agisindan takib edilmelidir.

Anahtar Kelimeler: Adrenal Bez, Insidentaloma, Subklinik
Cushing Sendromu

*  Ankara University, School of Medicine, Department of Endocrinology and Metabolic Diseases.
**  Ankara University, School of Medicine, Department of General Surgery
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Adrenal incidentalomas are adrenal masses
larger than 1 cm, detected during a non-invasive
imaging study for a non-adrenal complaint. In a
study by Barzon et al, the most common reasons
for the imaging study were found to be
nonspecific abdominal pain (29%), follow-up
investigations for several diseases (%12), and
hepatocholecystopathy (12%), followed by
postoperative follow-up (11%), lumbar pain
(%7), nephropathy (5%)... etc (1). However,
when re-evaluated retrospectively, many patients
were found to have symptoms and signs of an
adrenal pathology. The definition of adrenal
incidentaloma, covers a wide clinical spectrum:
adrenocortical and medullary tumors, benign or
malign lesions, hormonally active and inactive
lesions, metastasis, infections or granulomatous
lesions (1-5).

During the recent years, with frequent
employment of higher resolution, non-invasive
imaging techniques, the problem of detection of
previously unnoticed masses have risen.
Prevalence has been reported to be 0.35—4.4 %
with computed tomography, while it is 1.4-5.7 %
in autopsy series (2). Published data report that
about 10 % of the cases are bilateral (5). Bilateral
incidentalomas should arise the possibility of a
metastatic  disease,  congenital  adrenal
hyperplasia, lymphoma, infection (tuberculosis,
fungi), hemorrhage, ACTH dependent Cushing’s
syndrome, pheochromocytoma, amyloidosis and
infiltrating diseases of the adrenals (6).

Incidentally discovered adrenal masses are
fairly common, however there are some
controversies concerning the interpretation of
hormonal studies and the methods of
management. Although the majority of masses
are non-secretory adrenocortical adenomas,
some may be a primary or a metastatic
malignancy of the adrenals, or may have minor
undetected endocrine findings or subclinical
hypersecretory function. Management of adrenal
masses is aimed at differentiating malign from
benign masses, and functional adenomas from
nonfunctional masses (1). For this, imaging
characteristics of the masses and hormonal
panels are utilized.

In this study we summarize the clinical,
laboratory and imaging characteristics of a group
of Turkish patients that were evaluated for
incidentally detected adrenal masses. Results of
pathology studies are included where possible.

Patients and Methods

We reviewed the hospital records of patients
who were referred to the Department of
Endocrinology and Metabolic Diseases of Ankara
University, School of Medicine, ibn-i Sina
Hospital (Ankara, Turkey) between the years of
1992 and 2000, because of adrenal tumors
incidentally found during radiological imaging
for non-adrenal complaints.

Hospital records were retrospectively
examined for clinical, laboratory and radiological
evaluation of patients. In addition to a routine
systemic oncological screening results, endocrine
tests evaluating pituitary - adrenal function (basal
plasma concentrations of ACTH, cortisol, urinary
free cortisol levels, 1 mg, 2 mg, and 8 mg
dexamethasone suppression tests), serum
potassium concentrations, 24 hour urinary VMA
and metanephrine values; ultrasound, CT and
MRI results; pathology reports of operated cases
were recorded.

Normal circadian rhythm was defined when
the cortisol levels decreased by 50% in the
evening. One mg and 2 mg dexamethasone
suppression tests were performed as overnight
tests. Morning plasma cortisol levels <5 mg/dl as
a response were accepted as normal. Eight mg
dexamethasone suppression test was performed
by administration of 2 mg dexamethasone every
6 hours for two days and collection of 24-hour
urine sample on the second day. A decrease in
the urinary free cortisol level to more than 50 %
of the basal value, was accepted as normal. This
test was performed only when there was a
clinical suspicion of Cushing’s syndrome.

Surgery was performed when the mass was
found to be hormonally active, was over 3—4 cm
in diameter, clinical suspicion of a malignancy
was high or, in one case, an operation for
cholecystectomy was being planned.
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There were a total of 62 patients (female/male
ratio: 3.43) between the ages of 23 and 73 years
(median: 46.25). All patients were being
evaluated for problems unrelated to adrenal
glands at the time of diagnosis. Of them, 17
(27.4%) were being evaluated for gastrointestinal
complaints, 11 (17.7 %) for nonspecific lumbar
pain, 9 (14.5 %) for respiratory problems, 8
(12.9 %) for newly diagnosed mild hypertension
- excluding cases with hypokalemia-, 5 ( 8.0 %)
for urological complaints, 12 (19.3 %) for other
reasons.

The gastrointestinal symptoms and signs that
prompted an investigation were abdominal pain,
cholelithiasis, spastic colon, dyspepsia,
dysphagia, abdominal bloating, hematochesia.
Respiratory symptoms and signs that prompted an
imaging study were chest pain, dyspnea, pleurisy,
cough, and right lower lobe atelectasis on chest
X-ray. Urolithiasis, renal colic, polyuria were the
urological complaints prompting an imaging
study. Other patients were being evaluated for an
elevated erythrocyte sedimentation rate, gluteal
abscess, multiple myeloma, pregnancy,
rheumatoid arthritis, hermaphroditism, iron
deficiency anemia, Meniere’s disease, abdominal
cramps, hoarseness or irregular menses (none
had typical symptoms or signs of adrenal
pathology).

Adrenal tumors were detected by either
abdominal ultrasonography (39 cases, 62.9%),
abdominal computed tomography (CT) (18 cases,
29.0%), or thoracic CT (5 cases, 8.0%). All
lesic~s were subsequently evaluated by a
surrc . CT and 17 cases (27.4%) were also
evaluated by magnetic resonance imaging (MRI).

Results

Adrenal masses were unilateral in 60 patients
{ 96.8%). Right to left ratio was found to be 1.31.
The size of masses ranged between 1cm and 18
cm (mean 3.84). Records revealed that 36
(58.0%) patients had concomitant hypertension,
28 patients (45.1%) had diabetes and 23 patients
( 37.0%) were obese (had a body mass index > 25
kg/m2). Of the adrenal masses, 28 (45.1%) were
larger than 4 cm.

Six cases (10.0%) were diagnosed as
subclinical Cushing’s syndrome (Records of one
patient were unavailable). The diagnosis of
subclinical Cushing’s syndrome was made by at
least two abnormal test results evaluating
pituitary - adrenal function. Most common
abnormality was the lack of dexamethasone
suppressibility with 1 mg or 2 mg overnight
dexamethasone testing (100%). Diurnal variation
was absent in three patients. Early morning
cortisol level was higher than normal in one
patient.

& Others
19% 3 GIS symptoms
H Urological 27 %
symptoms
8%
[ Hypertension Lumlmr1 :aoi/n
(3
1556 [ Respiratory
symptoms
15%

Figure 1: Presenting symptoms and signs of our patients with adrenal incidentaloma




58 ADREAL INCIDENTALOMA CASES: CLINICAL, LABORATORY AND IMAGING CHARACTERISTICS OF 62 PATIENTS

Figure 2: Clinical diagnosis of our patients (numbers in parenthesis denote mean sizes)
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27%
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19%

Cladrenocortical ca
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16%
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Figure 3: Histopathological diagnosis of patients who underwent operation (numbers in parenthesis denote mean sizes)

Two cases (3 %) were diagnosed as
pheochromocytoma. Urinary catecholamine
excretion was increased only in 'l patient. He was
operated and thc pathology report was
pheochromocytoma. The other case was
diagnosed as pheochromocytoma after surgical
excision. This patient was an example for the
silent or subclinical pheochromocytoma because
of the lack of clinical and laboratory signs for the
usual pheochromocytoma cases.

Two cases (3 %) were diagnosed as primary
hyperaldosteronism. One was a 38-year-old

women with a mass detected during pregnancy
follow-up visits. She had hypertension that was
regulated with doxazosin 2 mg bid. Serum
potassium levels were 3.8 and 4.1mFqy/l . Ratio of
standing plasma concentration of aldosterone to
plasma renin activity (PCA/PRA) was 47.2 and
61.17 on different occasions. The other case was
a 46 year-old women who was found to have a
mass during regular check-up examinations. She
also had a ratio of PCA/PRA over 50.

Eleven cases (18 %) were clinically evaluated
as malignancy. Of the nine that were operated, 5
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(56 %) were pathologically evaluated as
adrenocortical carcinomas. The others were
reported to be an inflammatory mass,
lymphangioma, necrotic material with foci of
calcification, and nodular adrenal hyperplasia.
Of the eleven patients one refused the operation,
and the other could not be operated because of
comorbidities.

A total of 32 patients were operated. The
pathological findings were adrenocortical
adenoma (9 cases, 28.1 %), adrenal nodular
hyperplasia (4 cases, 12.5%), adrenal carcinoma
(5 cases, 15.6%), pheochromocytoma (2 cases,
6.3 %), myelolipoma (6 cases, 18.8 %), adrenal
cyst (2 cases, 6.3 %), lymphangioma (1 case,
3.1 %), hemangioma (1 case, 3.1 %) and non-
tumoral formations (2 cases, 6.3 %). Of the
incidentalomas that were operated, the size of
carcinomas ranged from 5 to 18 cm (mean 8.8
cm), while the size of nonmalignant tumors
ranged from 1.5 to 8.3 cm (mean 4.2 cm).

Discussion

Adrenal incidentalomas have become a great
concern recently, since the advent of newer
imaging modalities can detect clinically
insignificant masses even more frequently. This
study was one of the largest series in Turkey
evaluating adrenal incidentalomas. There was a
total of 62 cases, of which 2 presented with
bilateral masses.

More than half of the cases were older than 50
years. Some studies have reported that incidence
of nodules increased with age (7). Compensatory
response to local ischemia and atrophy due to
vascular changes with age, was the suggested
pathogenic mechanism for this (8). As well, more
imaging studies required from elderly patients
compared to young, increased the chance of
detection of a silent adrenal mass (5).

The finding that more women were detected
with incidentalomas was also reported in an
ltalian series, and it was explained by the fact
that, abdominal investigations are more
frequently obtained for women than men
because of more common hepatobiliary and
pelvic disease, as the autopsy series revealed

comparable frequencies of incidentalomas in
men (8).

Most incidentalomas were detected by
ultrasonography. This was explained by the fact
that, it is the choice of study for many abdominal
pathologies as it is easy to perform and cheaper.
In our patients the incidentalomas tended to be
on the right side (54.8 %). In the ltalian series of
adrenal incidentalomas, masses in the right
adrenal were also more common. This finding
was related to better visualization of the right
adrenal gland by ultrasonography, which was the
most commonly utilized imaging modality (5, 8).

Reported data reveal that while 67-94 % of
adrenal incidentalomas are silent, non-
functioning adenomas, a considerable number of
incidentalomas may show hormonal activity
without any clinical symptoms or signs (5).
Endocrine abnormalities have been reported in
many adrenal incidentaloma cases (1). This is
important to bear in mind during
clinical practice, as hormone excess
syndromes (hypercortisolism, aldosteronism,
pheochromocytoma) cause significant morbidity
(1). Therefore first step in evaluating an adrenal
mass is to determine if it bears hormonal activity
or not.

Most patients with adrenal incidentalomas
may have slight excess of cortisol secretion that
may only slightly affect one of the tests, and not
have clinical signs of hypercortisolism.
Subclinical Cushing’s syndrome is diagnosed in
patients with no signs of Cushing’s syndrome but
laboratory evidence of hypercortisolism affecting
two or more laboratory tests (1,8). Daily cortisol
production is within normal limits, but diurnal
variation is lost and plasma levels of cortisol
cannot be suppressed by dexamethasone (9). In
different series, adrenal incidentaloma cases with
a diagnosis of subclinical Cushing’s syndrome
were reported to have decreased basal ACTH in
5-34 %, loss of diurnal rhythm in 8-20 %,
increased urinary free cortisol in 0-21 %,
increased plasma cortisol level in 0-12 % (3,4).
Some have reported that decreased levels of
DHEA-S were due to suppression by increased
levels of cortisol, and therefore related to a
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benign tumoral mass, however this finding was
not confirmed by other studies (1). Dynamic
studies of the pituitary-adrenal axis includes
dexamethasone suppressibility tests. One mg
dexamethasone test is reported to have a high
incidence of false positive results (1). With this
test, lack of suppression is observed in 12-20 %
of patients with adrenal incidentalomas (3,4).
Therefore it is recommended as a screening test.
When the patients are found to be positive, high
dose dexamethasone suppression tests should be
performed (1, 10). Some authors recommend
repeat testing with 1 mg dexamethasone during
follow-up, if initially negative.

Subclinical  Cushing’s syndrome was
diagnosed in six of our patients. In concordance
with the published data, it was the most common
endocrine abnormality in our patients with
incidentalomas. Diagnosis of subclinical
Cushing’s syndrome was made on the basis of
two abnormal laboratory test results concerning
the pituitary-adrenal axis. Most common
abnormality detected was the lack of
dexamethasone suppressibility.

Although typical hypercortisolism findings are
not present, patients with subclinical Cushing’s
syndrome are frequently reported to have a
higher incidence of hypertension, diabetes
mellitus, obesity, and altered bone metabolism
{1, 6,9, 11). Diabetes mellitus, hypertension and
obesity are common problems in the elderly
population in Turkey. Hypertension is commonly
accepted as essential unless it has an abrupt;
early or late onset. Many cases of diabetes are
under-diagnosed, and obesity is only recently
being recognized as a metabolic disease.
Therefore, many cases of subclinical Cushing’s
syndiome probably pass undetecled, unless an
imaging study for another reason is performed. In
our series of patients, more patients with
subclinical Cushing’s syndrome had either
hypertension or diabetes mellitus compared to
patients with non-secretory adenomas or
carcinomas. This could be due to slightly higher
levels of cortisol as well as a higher mean age of
the patient population {(median age: 60.6 years).

In the light of the present data, whether

progression to overt Cushing’s syndrome is
common in those patients is unclear (10, 12). In
the study of Terzolo et al, spontaneous
normalization of cortisol levels in 50 % of
patients and no progression to overt Cushing’s
syndrome have been reported (10). However in
another study the hormonal abnormalities have
either remained unchanged, or have progressed
into clinically overt syndromes (12). In some
series enlargement of the mass and/or increment
in hormone excess are reported during follow-up,
0-11% and 0-16% respectively (4, 10, 12).

There are reports  that  unilateral
adrenalectomy improves arterial blood pressure,
glycemic regulation and weight loss in patients
with subclinical Cushing’s syndrome (1, 6, 9, 11).
Some authors therefore, recommend surgical
excision for patients with  subclinical
hypercortisolism, if poor control of hypertension,
diabetes, osteoporosis are present (11,13).
Screening incidentaloma patients for subclinical
Cushing’s syndrome preoperatively is also
important because of the increased risk of adrenal
insufficiency postoperatively (14).

Pheochromocytoma was diagnosed in two
patients. Both were being investigated for lumbar
pain. They were both operated and the diagnosis
confirmed pathologically. Pheochromocytoma
are the second most common causes of
incidentalomas (9). Autopsy series have revealed
that about 76% of pheochromocytoma cases are
clinically silent. About 1.5-11% of adrenal
incidentalomas  are  pheochromocytomas
(2,3,4,6). Pheochromocytomas may be difficult to
distinguish from carcinomas by radiological
methods, and exclusion of possibility of a
pheochromocytoma preoperatively is mandatory
to prevent fatal complications. Evaluation with
24-hour urinary catecholamine and VMA and
metanephrine  (catecholamine metabolites)
excretion should be performed in each case.
Performed together, those tests can diagnose 99%
of the cases (1,6). lto et al have reported that,
spot tests for urinary catecholamine and
metanephrine levels are also accurate, since
secretion rates of metanephrine and
normetanephrine are constant (15),
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Primary hyperaldosteronism was diagnosed in
two of our patients. Primary hyperaldosteronism
is reported to be the most common cause of
secondary hypertension in patients not
consuming nicotine (6). However they comprise
only 1.5-3.3% of adrenal incidentalomas (3).
This is because of early recognition of the signs
and symptoms of hyperaldosteronism, even
before the mass can be detected (8, 14). It must
be kept in mind that, contrary to the general
belief, patients with hyperaldosteronism are
frequently normokalemic, probably because of
restriction of salt intake (1,6). Most specific test is
reported to be the ratio of standing plasma
concentration of aldosterone to plasma renin
activity. Results higher than 20, or PCA
higher than 15 ng/dL are considered to be
positive (1, 6). A few patients may have normal
levels, but lack suppression of aldosterone by
fluodrocortisol (9).

Of the nine patients who were operated with
the clinical suspicion of a malignancy five were
confirmed pathologically to be adrenocortical
carcinomas. Clinical suspicion of malignancy for
an adrenal mass should arise if the mass shows
certain features depending on the imaging study
undertaken, or if the mass enlarges during the
follow-up period (6). In our series, one patient
was operated for an enlarging mass. Other
patients had incidentalomas larger than 4 cm,
with irregular borders, showed no loss of intensity
on T2 sequences with MRI, or low attenuation
(density higher than 18 Hounsfield units) on CT
which were all in favor of a malignancy (16).

The size is a major determinant for
management of incidentalomas since about 90%
of adrenocortical carcinomas are larger than
6 cm (1,8). There is a consensus for surgical
excision of masses larger than 6 cm (1). However
for masses 2.5-5 cm there is still controversies. It
is generally accepted that masses over 3—4 cm
should be excised (2,4,8). The largest mass in our
series was 180 mm and was a 35-year-old male
who was diagnosed adrenal carcinoma. In our
series, the sizes of carcinomas ranged from 5-18
cm, with a mean of 8.8 cm; while nonmalignant
lesions ranged from 1 cm to 8.2 cm with a mean

of 4.2 cm. Therefore a cut-off size of 4 cm is
reasonable for mass excision, because of an
increased risk of malignancy.

Plasma dehydroepiandrosterone (DHEA) is
reported to be an efficient method for
discriminating adrenal malignancies. However
patient records that we evaluated, seldom
included DHEA level. This was probably because
of recent availability of the test in the laboratory
and the diagnosis or exclusion of a malignancy
by radiological examinations.

Age distribution showed a tendency towards
an older age, 64.5% of patients were over 50
years. Patients with malignant lesions were
younger (between 34-48 years, mean: 43.4),
compared to patients with adenomas (40-73
years, mean: 60.6). This is in concordance with
the previous reports (8). It is recommended that
patients younger than 50 years should also be
operated, since the risk of a carcinoma is higher

M.

Scintigraphic studies with 131 [-NP59 is
reported to be important in discriminating
patients with malignancies. Active lesions are
considered to be benign lesions (6). Cold nodules
are either primary or secondary malignancies or
mass lesions causing tissue destruction
(hemorrhage, cysts, myelolipomas) (17). It is the
preferred method of evaluation in some centers,
since they are cost-effective (17, 18). However it
is ineffective in detecting masses smaller than
2 cm (1). It is not used as a routine examination
in our center. However 131 I-MIBG scintigraphic
studies for medullary masses are performed,
when a diagnosis of pheochromocytoma is being
considered.

Radiological findings were the most accurate
for myelolipomas, which are benign masses of
composed of adipose tissue and hemopoietic
tissue. Therefore they can easily be differentiated
radiologically from adenomas and carcinomas
(1). Since progression or complication risk is
negligible, asymptomatic cases can be followed
without operation (1). Six patients were operated
with the tentative diagnosis of a myelolipoma and
the diagnosis was confirmed by pathology reports
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in all of them. The criteria of operation for those
cases was a mass larger than 4 cm. One case was
a sickle cell anemia patient with a 5 cm
myelolipoma detected on ultrasonographic
examination during a crisis. He was operated for
cholecytitis during the mass was subsequently
resected.

In conclusion, evaluation of patients with
incidentalomas is a team work of
endocrinologists, radiologists, and surgeons.
Many algorithms for management of adrenal
incidentalomas have been proposed.

In our series of Turkish patients with adrenal
incidentalomas, patients were evaluated for
exclusion of a syndrome of hormone excess or an
adrenocortical carcinoma. Subclinical hormone
production were detected by laboratory tests
while the possibility of a malignancy was

evaluated by radiological methods, by CT or MRI.
Cases with hormone overproduction, and masses
with radiological stigmata of malignancy were
operated. Other cases were kept in follow-up to
detect subsequent changes in hormone
production or size.

About half of the patients operated with the
suspicion of malignancy were found to have
benign lesions. In the feature improvement of
imaging techniques or utilization of new serum
markers of malignancy may improve the decision
of operation for the tentative diagnosis of
malignancy.

Meanwhile, a new study has been launched
to determine the clinical significance of
subclinical Cushing’s syndrome in our patients,
which will help us plan feature management
guidelines for those patients.
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THE PREVALENCE OF LATE ONSET CONGENITAL
ADRENAL HYPERPLASIA IN HIRSUTE WOMEN FROM
CENTRAL ANATOLIA

Nuri Kamel* + Vedia Tonyukuk* « Rifat Emral* 4+ Demet Corapgioglu*
Mehmet Bagtemir* + Sevim Gullu*

SUMMARY

Objective: Late onset congenital adrenal hyperplasia (LO
CAH) can be seen in association with polycystic ovary
syndrome (PCOS) or idiopatic hirsutism (IH). The study
aimed to find out the prevalence of LO CAH in Central
Anatolia among hirsute women.

Study Design: Sixty-three patients with hirsutism were
evaluated to determine the frequency of LO CAH by
comparing with their age and body mass index matched
28 healthy controls. Of those 63 hirsute women, 31 were
diagnosed as PCOS, and 32 were diagnosed as IH.
Following basal hormonal evaluation, all subjects
underwent ACTH stimulation test and ACTH stimulated
17-hyroxyprogesterone (17-OH P), 11-desoxycortisol
(11-DOC]), cortisol (F), and dehydroepiandrosterone
sulfate (DHEA-S) levels were determined in all subjects.

Results: ACTH stimulated 17-OH P, 11-DOC, and
DHEA-S levels did not differ between groups. However,
stimulated F levels were found to be higher in hirsute
women (p<0.001). Six out of 63 (9.52%) patients with
hirsutism met the criteria for 21 hydroxylase deficiency.
We found no subject presumed to have 11-8 hydroxylase
deficiency, but one subject in control group (3.57%) and
two patients among PCQOS subjects (6.45%) had
exaggerated DHEA-S response which was suggestive for
mild 3-B hydroxysteroid dehydrogenase deficiency.

Conclusion: The most frequent form of LO CAH seems to
be due to 21 OH deficiency among women with PCOS
and IH in Central Anatolia. Mild 3-8 HSD deficiency may
also be an underlying cause for hirsutism and it may be
seen without any clinical presentation. Adrenal
hyperactivity is the main reason of hyperandregenemia
in women with hirsutism.

Key Words: ACTH, hirsutism, late onset congenital
adrenal hyperplasia.

OZET

Orta Anadolu Bélgesi'ndeki Hirsut Kadinlarda Geg
Baglangicl Konjenital Adrenal Hiperplazi Sikhig

Girls: Geg baglangiclt konjenital adrenal hiperplazi,
polikistik over sendromu (PKOS) ile ya da idiopatik
hirsutizm (IH) ile birliktelik g&sterebilir. Bu ¢alismanin
amaci Orta Anadolu Bélgesi’nde hirsutizmi olan kadinlar
arasinda geg baglangich konjenital adrenal hiperplazinin
sikhigini saptamaktir.

Caligma Plani: Bu ¢alismada hirsutizmli 63 kadin hasta
yas ve vdcut kitle indeksi eglegtirilmis 28 saglikli
kontrolle kargilagtirilarak, geg baglangich konjenital
adrenal hiperplazi sikhigi incelendi. Bu 63 hirstizmli
kadindan 31’i PKOS, 32’si IH olarak tani aldi. Bazal
hormonal incelemeyi takiben, ¢aligmaya alinan tim
vakalara ACTH uyari testi yapilarak ACTH uyarist sonrasi
17-hidroksiprogesteron (17-OH P), 11-dezoksikortizol
(11-DOC), kortizol (F) ve dehidroepiandrosteron siilfat
(DHEA-S) diizeyleri degerlendirildi.

Sonuglar: ACTH uyarist sonrasi Slgilen 17-OH P, 11-
DOC, ve DHEA-S degerlerinde gruplar arasinda fark
yoktu. Ancak uyari sonrasi F dizeyleri hirsit kadinlarda
daha yilksek olarak bulundu (p<0,001). 63 hastanin 6’st
(%9,52) 21 hidroksilaz eksikligi icin kriterleri saglach. 11-
B hidroksilaz eksikligi olan olgu saptanmadi. Ama
kontrol grubunda bir olguda ve PKOS’lu hastalardan
ikisinde, hafif 3-B hidroksisteroid dehidrojenaz
eksikligini digtindirecek ACTH uyarisina abartili DHEA-
S yanit1 gézlendi.

Yorum : Orta Anadolu Bélgesi‘nde PKOS ve IH’li
kadinlar arasinda en sik gérdlen geg baglangigh
konjenital adrenal hiperplazi formu 21 hidroksilaz
eksikligine  baghdir, thmh 3-8  hidroksisteroid
dehidrojenaz eksikligi de hirsutizm igin bir neden
olabilmektedir ve klinik belirti vermeyebilir. Hirsut
kadinlarda hiperandrojenizm esas olarak adrenal
hiperaktiviteye baghdir.

Anahtar Kelimeler: ACTH, hirsutizm, geg baglangici
konjenital adrenal hiperplazi,
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Late-onset congenital adrenal hyperplasia (LO
CAH) is a cause of a spectrum of clinical
manifestations of postnatal androgen excess (1).
However, because of the lack of the appropriate
diagnostic test, women with the common
complaints due to hyperandrogenemia, like
hirsutism, oligoamenorrhea, acne etc. can easily
be diagnosed as polycystic ovary syndrome
(PCOS) or sometimes as idiopatic hirsutism (IH)
when androgen levels are in normal ranges and if
the woman has normal ovulatory cycles. Recent
studies suggest that PCOS may develop in
association with conditions with clearly defined
adrenal androgen overproduction (2), like
congenital adrenal hyperplasia (3). Polycystic
ovaries have been shown frequently in patients
with late onset 21 hydroxylase (21 OH)
deficiency (3, 4), 11-B hydroxylase (11-f OH)
deficiency (5), and 3-B hydroxysteroid
dehydrogenase (3-f HSD) deficiency (6). All
these forms of CAH have higher incidence in
Middle East, among Jews and Arabs (7, 8).

The prevalence of LO CAH varies according
to studied population. For example, Cobin et al
and Benjamin et al reported the frequency of 21
OH deficiency in women with PCOS, 1% and
19% respectively (9, 10). Azziz et al found the
prevalence of 11-§ OH deficiency 0.8% in
hyperandrogenism (11), but Sahin et al found its
prevalence as high as 8.4% among 83 women
with PCOS in Turkey (12). In an other study,
Azziz et al pointed that 3-§ HSD deficient LO
CAH is also a rare condition in patients with
hirsutism or hyperandrogenic oligomenorrhea
(13). On the contrary, Solyom et al showed that
4/33 (12.12%) of adolescent girls with hirsutism
had decreased 3-§ HSD activity (14). Beside this,
Meer et al found the prevalence of 3-f HSD
deficiency 12.5% among 32 women with clinical
manifestations of hyperandrogenism (15).

These different results also reflect the different
diagnostic criterias used for LO CAH. There is no
doubt that the main diagnostic evaluation should
be based on molecular studies (16, 17), but this
may limit to find out some cases since molecular
studies are not prevalent and easy to do. On the
other hand, there is still an enigma about the

diagnosis of LO CAH by using hormonal analysis.
Yet, ACTH stimulation test still consists of the
gold standart test for the evaluation of adrenal
response and enzyme deficiencies causing LO
CAH (18, 19).

From this point of view, we evaluated our 63
patients with hirsutism to determine the
frequency of LO CAH by comparing with their
age and body mass index (BM!) matched 28
healthy control subjects.

Subjects and Methods

The study protocol was approved by the
Ethical Committee of Ankara University, School
of Medicine, and all the women gave informed
consent. Ninety one women were enrolled into
the study. Of those 91 women, 31 were
diagnosed as PCOS and 32 were diagnosed as
IH. The rest 28 women consisted of our control
subjects (CS) and they were all eumenorrheic
(intermenstrual interval between 21 and 35 days)
and free of signs or symptoms of
hyperandrogenemia. Hirsutism was evaluated by
the modified Ferriman-Gallwey-Lorenzo index in
nine body areas (20) by the same clinician. Only
the women with a total score of 8 or more were
accepted as hirsute. The diagnosis of PCOS was
made by the presence of three or more of the
following criterias: oligo/amenorrhea,
hyperandrogenemia, hirsutism, the presence of
polycystic ovaries on pelvic ultrasound
examination, and a serum luteinizing hormone
(LH): follicle stimulating hormone (FSH) ratio >2.
Oligomenorrhea was defined as menstrual cycles
>35 days in length and amenorrhea was defined
as absent of menstrual period in more than six
months. Without the presence of menstrual
disturbances and any other signs or symptoms of
hyperandrogenemia cexcept hirsutism in the
patient population, the diagnosis of IH was made.

The subjects in the study groups and controls
were age and BMI matched. The mean ages and
age ranges of women in PCOS, IH and CS groups
were as follows: 24.71+3.92 vyears (17-34),
22.19+3.71 years (17-30), and 23.18+4.50 years
(16-30), respectively. None of the subjects in any
group had received any hormonal medication at
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least eight weeks before the study. All the
subjects were studied in the follicular phase (days
3-8) and in the event that the patient was
amenorrheic, random a day.

Basal blood samples were obtained between
08.00 and 09.00 hours a.m. The following
hormones were measured: LH, FSH, total
testosterone  (tT), free testosterone - (fT),
progesterone (P), estradiol (Ep),
dehydroepiandrosterone  sulfate (DHEA-S),
cortisol (F), ACTH, prolactin (PRL), 17-
hydroxyprogesterone (17-OH P) and 11-
desoxycortisol (11-DOC). Basal androstenedione
(A) and dihydrotestosterone (DHT) levels were
also measured in patients with PCOS and IH.

ACTH stimulation test was performed in all
subjects by administration of a single i.m. 1 mg
synthetic ACTH-(1-24) (Synacthen amp, Ciba,
Basel, Switzerland) in the fasting state in the
supine position. Venous blood was withdrawn
through an indwelling catheter at 0, 6 and 8
hours for determination of serum 17-OH P, 11-
DOC, F and DHEA-S. After testing, the serum was
separated and stored at —209C until assayed. 17-
OH P, 11-DOC, tT, fT, P, Ey, F, PRL, DHEA-S,
and A were measured by direct
radioimmunoassay, and DHT was measured by
ELISA, using available kits.

The intra-assay coefficient of variations (CVs)
for the measurement of A were 5.6%, 4.3%, and
2.8% for low, medium, and high levels,
respectively. The inter-assay CVs for A were
9.8%, 6.0%, and 7.0% for low, medium, and
high levels, respectively as well. For DHT intra-
assay CVs were 11.4%, and 5.9%; inter-assay
CVs were 12.1%, and 7.5%. The intra-assay CVs
for the measurement of 17-OH P were 12.3%,
7.8%, and 8.3%; inter-assay CVs were 12.9%,
9.8%, and 12.8%, for low, medium, and high
levels, respectively. For 11-DOC intra-assay CVs
were 2.1%, 5.9%, and 4.3% and inter-assay CVs
were 13.7%, and 11.6%. Intra-assay CVs of
cortisol were between 3.2% and 2.2%, and inter-
assay CV was 20%. For the measurement of
DHEA-S, intra-assay CVs for low, medium, and
high levels were as follows: 2.8%, 2.4%, and
1.7%, respectively.

ACTH stimulated 17-OH P levels >13.4 ng/ml
were considered as the criteria of 21 OH
deficiency. This cut-off was the value for the 95th
percentile of our controls. On the other hand, the
diagnosis of 11-f OH deficiency was made if the
adrenal 11-DOC response to ACTH stimulation
exceeded threefold the 95th percentile of
controls (12, 21). Because of the technical
impossibilities, we could not manage to measure
17-hydroxypregnenolone levels. So,
determination of our patients for 3-f HSD
deficient LO CAH was almost uncertain.
Nevertheless, basal A levels and DHEA-S
responses after ACTH stimulation were
appreciated for the possible mild 3-8 HSD
deficiency. DHEA-S increase greater than 2
standard deviation (SD) above the mean of
normal controls was taken as a prominent
response to ACTH stimulation and accepted as
the possible mild 3-f HSD deficiency (7, 22).

For statistical analyses One way ANOVA was

‘used for the comparison of values in three

groups. Comparison of 17-OH P levels in patients
with and without 21 OH deficiency, and in
healthy controls was made by the same method,
and p value of <0.05 was regarded as statistically
significant.

Results

Basal hormone levels in three groups are seen
at Table 1.

Hirsutism scores were found to be
11.29+3.96 in PCOS patients and 9.31+5.05 in
IH patients; the difference was not significantly
different. About 2/3 of the patients with PCOS
had oligoamenorrhea (64.5%). The family history
for hirsutism was found in 11/31 (35.5%) of
patients in PCOS group and in 9/32 (28.1%) of
patients in [H group.

As-would be expected LH/FSH ratio was
significantly higher in PCOS group comparing
with IH and CS groups (1.78+1.57 vs 0.78+0.44
and 0.93+0.59; p<0.01 and p<0.01,
respectively). There was a parallelism between
basal LH, FSH levels and LH/FSH ratios. Basal LH
levels were higher in patients with PCOS than in
patients with 1H (p<0.001). In contrast, control



Table 1: Comparison of the basal hormone levels in three groups (mean # SD)
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Polycystic Idiopatic Control
ovary syndrome hirsutism subjects
~ (n: 31) (n:32) (n: 28) p*
LH (1U/ml) 9.50+1.65 3.87+0.33 6.19+0.67 <0.0012
FSH (IU/ml) 5.38+0.36 5.43+0.35 8.02+1.35 <0.05b
LH/FSH 1.78+1.57 0.78+0.44 0.93+0.59 <0.01¢
Ey (pg/ml) 80.75+48.21 67.98+38.20 49.52+28.48 <0.05d
P {ng/ml) 1.49+2.70 1.57+3.20 1.21+1.60 NS
tT (ng/ml) 65.45+31.11 59.06+20.53 38.88+18.05 <0.01 b
sT (pg/ml) 3.69+2.27 3.40£2.27 2.06+1.27 <0.05P
PRL (ng/ml) 22.01+12.90 21.38+11.35 22.0449.71 NS
F (pg/dl) 22.44+7.67 21.21+6.87 15.68+5.05 <0.001 b
ACTH {pg/ml) 36.48+22.12 32.31+20.33 24.54+15.77 NS
DHEA-S (pg/dh) 307.90+127.90 266.90+£122.10 263.00£119.10 NS
17-OH P (ng/ml) 2.44+2.37 1.77+1.09 1.48+1.42 NS
11-DOC (ng/ml) 5.03+3.68 3.78+2.12 2.94+1.39 <0.01d

* One way ANOVA, NS: Not significant
a. Significant difference between PCOS and IH groups

b. PCOS and [H groups are significantly different than the controls
c. PCOS group is significantly different than IH and control groups

d. Significant difference between PCOS and control groups

subjects had significantly higher FSH levels when
compared with PCOS and IH subjects (p<0.05
and p<0.05, respectively). Both tT and T levels
were found to be significantly lower in CS when
compared with PCOS group and IH group (for
both tT and T, p<0.01 and p<0.05, respectively).
PCOS group had higher levels of Ey comparing
with CS (p<0.05). Basal P, PRL, ACTH, DHEA-S
and 17-OH P levels did not differ between
groups, bhut patients with PCOS and IH had
higher basal F levels than normal controls
(p<0.001 and p<0.001, respectively). Basal 11-
DOC levels were also found to be significantly
higher in PCOS group than in CS (p<0.01),
though no such significant difference between
PCOS and IH groups or between IH and CS
groups was found.

Basal A and DHT levels were measured only
in patients with PCOS or IH and both of them

were significantly higher in patients with PCOS
than in patients with IH. The mean A levels were
5.61£0.47 ng/ml in PCOS and 4.35+0.34 ng/ml
in IH subjects (p<0.05), while the mean DHT
levels were 445.44x37.35 pg/ml in PCOS group
and 349.99+26.85 pg/ml in IH group (p<0.05).

Table 2 shows the mean baseline and
stimulated F, 17-OH P, 11-DOC and DHEA-S
levels at 0, 6 and 8 hours after ACTH stimulation
test in three groups. Peak levels and the percent
increment in those parameters are also avaliable
at Table 2.

The mean baseline and stimulated 17-OH P,
11-DOC, and DHEA-S levels in women with
PCOS or IH were slightly, but not significantly,
higher than control subjects. Furthermore, the
peak and the percentage increment in 17-OH P,
11-DOC, and DHEA-S values were found to be
similar in all three groups. On the contrary,
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Table 2: Comparison of the baseline, stimulated, and peak levels of cortisol, 17-hydroxyprogesterone,
dehydroepiandrosterone sulfate and 11-desoxycortisol with percent incremental ratios following ACTH

administration (meanxSD)

PCOS IH cs p*
Fo (pg/dl) 22.75%5.79 22.04+6.34 15.7026.36 <0.0012
Fé hour (pg/dl) 63.49+16.39 57.72415.52 45.14£21.04 <0.0012
F8 hour (pg/dl) 62.68+17.52 58.50415.66 49.04121.62 <0.05b
Fpcak (pg/dl) 66.95+17.33 60.90%16.52 49.13+21.63 <0.01b
Foercent increment (%) 209.16+100.80 105.65+103.62 215.89+100.80 NS
17-OH P, (ng/ml) 4.94£12.52 2.1621.30 1.83£1.58 NS
17-OH Pg, hour (ng/ml) 6.84+11.16 6.39+5.45 5.89+2.81 NS
17-OH Pg pour (ng/ml) 7.78£11.65 7.35£4.15 6.97+2.95 NS
17-OH Ppeal (ng/ml) 8.57+11.44 8.4245.28 7.1043.04 NS
17-OH Poercent increment (%) 276.30£305.73 429.95+481.64 490.52+354.87 NS
11-DOC, (ng/ml) 4.27%5.77 2.78+1.58 3.17+2.24 NS
11-DOC¢ hour (ng/ml) 9.0324.89 8.38+5.07 7.96+2.80 NS
11-DOCq hour (ng/ml) 9.04+5.32 10.555.80 9.72+4.00 NS
11-DOCpeak (ng/ml) 11.29:+4.88 11.16+5.90 10.09+4.05 NS
11-DOCpercent increment (%) 285.39+253.03 427 44+429.33 266.70+141.26 NS
DHEA-S, (ng/dl) 307.72%128.20 270.24+131.66 259.29+127.74 NS
DHEA-S hour (ug/dl) 432.03+172.82 370.50+140.03 362.57+148.12 NS
DHEA-Sg pour (pe/dh) 476.41£223.06 393.65+135.78 383.56+155.31 NS
DHEA-Speal (pg/dl) 466.24+162.67 406.18+146.93 388.29+154.09 NS
DHEA-Spercent increment (%) 64.54255.71 51.39+24.23 101.15+270.05 NS

*  One way ANOVA, NS: Not significant, PCOS: Polycystic ovary syndrome, IH: Idiopatic hirsutism, CS: Control subjects, F:
Cortisol, 17 OH P: 17-hydroxyprogesterone, DHEA-S: dehydroepiandrosterone sulfate, 11-DOC: 11-desoxycortisol

a. PCOS and IH groups are significantly different than the CS group

b. Significant difference between PCOS and CS groups

baseline and stimulated F levels, including peak
values, were all found to be significantly higher
in PCOS patients when compared with controls.
However, no such difference was determined
between PCOS and IH groups. Baseline and
stimulated F levels at 6 hours after ACTH

administration were also significantly higher in

IH group when compared with CS, but stimulated
F levels at 8 hours following ACTH stimulation
and the peak F levels were not significantly
different between IH and CS groups.
Furthermore, percent increment in F levels after
ACTH stimulation did not differ between groups,
either. Figure 1 and 2 show the comparison of the

ACTH stimulated peak levels of DHEA-S, F, 17-
OH® and 11-DOC levels in three groups.

According to our criteria for LO CAH, two
patients in PCOS group (6.45%) and four patients
in IH group (12.50%) met the criteria for 21 OH
deficiency. So among our 63 patients with
hirsutism, the ratio of 21 OH deficiency was
found to be 9.52%. No subject had ACTH
stimulated 17-OH P level >13.4 ng/ml in CS
group. Basal and ACTH stimulated 17-OH P
levels in patients presumed to have 21 OH
deficient LO CAH is seen at Table 3, with the
comparison of the values of the other subjects
without 21 OH deficiency among hirsute women
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Table 3: Comparison of the basal and stimulated 17-hydroxyprogesterone levels in patients with 21 hydroxylase
deficient late onset congenital adrenal hyperplasia and in hirsute patients without 21 hydroxylase deficiency, and
in healthy control subjects.

Subjects with Subjects without Healthy
21 OH deficiency 21 OH deficiency Controls
(n=6) (n=58) (n=28) p*
17-OH Py (ng/ml) 16.96+26.05 2.06+1.49 1.83+1.58 <0.01
17-OH Pg pour (ng/ml) 24.30%19.67 4.71£3.09 5.89+2.81 <0.001
17-OH Pg pour (ng/ml) 21.38+22.54 6.08+3.47 6.97+2.95 <0.01
17-OH Ppeak (ng/ml) 26.18+19.96 6.60+£3.29 7.10+3.04 <0.001
17-OH Poercent incoment. (%) 341.06+256.67 357.16+425.05 490.52+354.87 NS

*One way ANOVA, NS: Not significant

(ng/dh)

HPCOS
IH
CS

0-

DHEA-S Cortisol

PCOS: Polycystic ovary syndrome, IH: Idiopatic hirsutism,
CS: Control subjects, DHEA-S: Dehydroepiandrosterone sulfate

Figure 1: Comparison of the ACTH stimulated peak dehydroepiandrosterone sulfate and cortisol levels in the groups

and normal controls. between patients with 21 OH deficiency and
Both basal and stimulated levels of 17-OH P hirsute patients without 21 OH deficiency or

were all found to be significantly higher in ety Contiol:

patients presumed to have 21 OH deficient LO Using a stringent diagnostic criterion for 11-B

CAH. In addition, peak 17-OH P levels were OH deficiency, we found no subject presumed to

significantly higher in patients with 21 OH . have 11§ OH deficiency in any of the groups.

deficiency, as well. However, the percent Surprisingly, one subject in CS group (3.57%) and

incremental rate in 17-OH P did not differ two patients among PCOS subjects (6.45%) had
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(ng/ml)

12

B PCOS
H
Cs

11-DOC

PCOS: Polycystic ovary syndrome, IH: Idiopatic hirsutism, CS: Control subjects

17-OH P: 17-hydroxyprogesterone, 11-DOC: 11-desoxycortisol

Figure 2: Comparison of the ACTH stimulated peak 17-hydroxyprogesterone and 11-desoxycortisol levels in the groups

DHEA-S response that exceeded the 2 SD of the
mean of normal controls. So, it was not
impossible to suggest that they had mild 3-8
HSD deficiency. That one patient presumed to
have 3-B HSD in CS group was evaluated
individually and she had mild hirsutism with the
hirsutism score of 6 though she had normal
menstrual cycles.

Discussion

Abnormalities of adrenal function are
common “in  women  with hirsutism.
Hyperandrogenic symptoms such as hirsutism,
menstrual disorders and infertility are well known
manifestations of CAH due to 21 OH deficiency,
11-B OH deficiency and 3-8 HSD deficiency
(23). Therefore, clinical presentation of LO CAH
due to these enzyme deficiencies might be
indistinguishable from the other clinical pictures
of hyperandrogenemia, like PCOS and IH. In
addition, sonographic abnormalities of the
ovaries may be similar in women with PCOS and

women with adrenal enzyme defects (24, 25). In
many patients with PCOS, dexamethasone
treatment can  reverse  symptoms  of
hyperandrogenism reflects that LO CAH and
PCOS are overlapping. From a clinical point of
view, these patients are not substantially different
from the other hirsute women. So, women with
PCOS or IH.could be presumed to have adrenal
enzyme deficiency.

Despite the necessity of molecular biology
techniques for the exact diagnosis of
adrenocortical enzyme deficiencies that causes
CAH (16, 17, 26), ACTH stimulation test can
provide useful information about adrenocortical
abnormalities due to 21-OH, 11-8 OH and
somewhat 3-f HSD deficiencies. Recent studies
have focused on the subject and ACTH
stimulation test has become widely used to
determine the prevalence of LO CAH in hirsute
women. Unfortunately, there has been no certain
criteria establishing the adrenocortical enzyme
deficiencies yet. Moreover, the prevalence of LO
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CAH largely depends on the ethnic composition
of the studied population. These reasons can
explain the different results in different studies.
Speiser et al found the incidence of late onset 21-
OH deficiency 3.7% in Ashkenazy Jews, 1.9% in
Hispanics and almost zero in most Caucasian
populations (27). Carmina et al found the
prevalence of 21-OH deficient LO CAH 3.6%
and 11-p OH deficient LO CAH 0.6% of 692
hirsute women in the Mediterranean population
(28). Conflicting results for the prevalence of 3-8
HSD deficient LO CAH in women with hirsutism
are also present, as well (13-15).

In the current study, we tried to investigate the
possible role of adrenal gland in PCOS and [H.
Beside this, we measured ACTH stimulated 17-
OH P, 11-DOC, and DHEA-S levels so as to find
out the prevalence of 21 OH, 11-f OH and 3-8
HSD deficiencies in our patients with clinically
known PCQS or IH. Using a diagnostic criterion
of 17-OH P>13.4 ng/ml following ACTH
administration (which is over the 95th percentile
of our controls), in our study, six out of 63
patients with hirsutism presented ACTH
stimulated 17-OH P level over this value; this
represents a 9.54% incidence of late onset 21
OH deficient CAH. Of these six patients, two of
them were in PCOS group (with 6.45%
incidence) and four of them were in IH group
(with 12.5% incidence). In contrast with the
previous studies held in the same geographic
area, we found no case with 11-§ OH deficiency.
The prevalence of late onset 11-B OH deficiency
was reported to be 6.5% among hirsute patients
and 8.4% among patients with PCOS in Central
Anatolia and in those studies no case presumed
to have 21 OH deficiency was found (12, 29).
Our results are just the opposite of the Kayseri
group. They thought that the prevalence of LO
CAH due to 11-f OH deficiency among Turkish
women with PCOS and IH is relatively high, but
it is hard to insist on that finding on the base of
our results. It is already a well known matter that
21 OH deficiency is the most frequent form of all
CAHs (27, 28, 30-33). In addition, Azziz et al
reported that exaggerated 11-DOC response to
adrenal stimulation (which is taken as diagnostic

criteria for 11-f OH deficiency) are not always
suggestive for the 11-B OH deficiency (11),
because of a positive correlation between the
basal and stimulated levels of F and 11-DOC.
Other investigators also have observed an
exaggerated F response to adrenal stimulation
in hyperandrogenism, in combination with
an exaggerated 17-OH P (34), 17-
hydroxypregnenolone (35), and
dehydroepiandrosterone  response (36). So,
hyperandrogenic patients with higher basal and
poststimulation 11-DOC levels may also
demonstrate higher basal and stimulated F levels.
Similarly, in the study of the Kayseri group, the
basal F level of the women with PCOS was found
to be significantly higher than the control
subjects, but they did not determine the
stimulated F levels after ACTH administration
(12, 29). We also demonstrated that basal and
ACTH stimulated F levels were significantly
higher in women with hirsutism when compared
with normal controls. Although we have found
no subject with exaggerated 11-DOC response,
the only higher basal and stimulated F levels in
our study groups may be the result of adrenal
hyperactivity in these patients. On this occasion,
we think, our results reflects the real prevalence
of LO CAH in hirsute women in Central Anatolia.
In our opinion, the real mechanism for
hyperandrogenemia, at least in some of the
hirsute women, depends on the adrenocortical
hyperactivity. 21 OH deficient LO CAH may also
be a reasonable factor in hirsutism. So, it is
important to recognize 21 OH deficient LO CAH
in women with PCOS because low dose steroid
therapy may improve fertility, menstrual rhythm
and hirsutism in those patients (19, 37).

In spite of the fact that, we could not
monitorize our patients for 3-B HSD deficiency,
exaggerated DHEA-S response (which exceeded
2 SD of the mean of the control subjects) with
normal or minimally high 17-OH P rise after
ACTH stimulation plus normal or high basal A
levels and normal or low basal 11-DOC levels
were taken in favour of possible mild 3-f HSD
deficiency, in our study. In PCOS group, three
patients showed exaggerated DHEA-S response
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to ACTH stimulation but one of them showed
exaggerated 17-OH P response as well, and she
was accepted to have 21 OH deficiency. So two
out of 31 patients (6.45%) with PCOS were
thought to be presumed mild 3-§ HSD
deficiency. Interestingly,. one of our control
subjects fullfilled the same criterion but it is
questionable that she has 3-f HSD deficiency or
not, because we did not measure the basal A
levels of our controls. On the other hand, when
we studied that patient individually, we realized
that her hirsutism score was 6 and maybe she will
be hirsute in a recent future.

In conclusion, the present study shows that
LO CAH is not a rare disorder among hirsute
women whether they have PCOS or [H. The most
frequent form of LO CAH seems to be due to 21

OH deficiency in Central Anatolia. It must be
taken into consideration since it is a well known
CAH type in which steroid therapy is effective.
Mild 3-§ HSD deficiency may also be an
underlying cause for hirsutism and it may be seen
without any clinical presentation. According to
our data, it is doubtless that adrenal hyperactivity
is the main reason of hyperandregenemia in
women with hirsutism. To learn the relationship
between adrenocortical enzyme deficiencies and
hyperandrogenemic states, molecular biology
techniques and hormonal analysis must be used
together and investigations on large women
population with PCOS or IH are needed to
establish the soun diagnostic criteria associated
with hormonal determinations.
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VALUE OF PLASMA VISCOCITY AS AN ACUTE PHASE
REACTANT IN PATIENTS WITH PNEUMONIA

Ozkan Yetkin* 4 lbrahim Tek** ¢ Funda Yetkin*** 4+ Numan Numanoglu*

SUMMARY

Purpose:Plasma viscosity is determined by various
macromolecules, eg, fibrinogen, immunglobulins, and
lipoproteins. Eritrocyte sedimentation rate (ESR) and
fibrinogen levels are well known acute phase reactants.
We aimed to evaluate the correlation between plasma
viscosity and fibrinogen levels and ESR in patients with
pneumonia.

Methods: Nineteen patients (7 women, 12 men , mean
age=56x12 years) with noncomplicated pneumonia
were included in the study. Plasma viscosity, serum
fibrinogen levels and ESR were measured in all patients
before and after the antibiotic treatment.

Results: All patients were succesfuly treated after
antibiotic administration (10+4 days). There were
significant decrease in fibrinogen levels, ESR and plasma
viscosity  after ‘antibiotic treatment. There was a
statistically significant correlation between the decrease
of plasma viscosity and fibrinogen levels (r=0.79,
p<0.001) after treatment. The decrease in ESR was not
correlated with the decrease in plasma viscosity and
fibrinogen levels .

Conclusion: We have shown that plasma viscosity
significantly correlates with fibrinogen levels in patients
with pneumoniae. Although ESR significantly decreased
at the end of the antibiotic treatment, it was still above
the normal range. Whe-e as plasma viscosity showed a
sharp decrease to normal range at the end of antibiotic
treatment. This finding has suggested that plasma
viscosity can be used an earlier marker of healing. With
the support of further large clinical studies, plasma
viscosity can_ be used as an acute phase reactant in
patients with pneumonia and in other inflammatory
disease

Key Words: Plasma Viscosity, Acute Phase Reactants,
Pneumonia

OZFT

Pndmonili Hastalarda Akut Faz Reaktani Olarak
Plazma Viskozitesi

Amag: Plazma viskozitesini fibrinofen, immilnglobulin-
ler, lipoproteinler gibi makro molekiiller belirler. Klasik
olarak bilinen akut faz reaktanlar eritrosit sedimantas-
yon hizi (ESR), CRP, fibrinojen, Ibkositozdur. Bu calig-
manin amaci akut faz reaktani olarak bilinen fibrinojen
yerine plazma viskozitesinin kullanilabilirligini arastir-
mak. Yapilan ¢alismalarda fibrinojen yiiksekligi ile kar-
diak mortalite arasinda anlamli iliski saptanmus, yine bu
galismalarda plazma viskozitesi ile fibrinojen seviyesi
arasinda korelasyon saptanrgtir. Inflamatuar hastaliklar-
da da plazma viskozitesinin arttigli bildirilmis.

Materyal-Metod: Yaglari 29-84 arasinda (ortalama:56)
olan fizik muayene ,laboratuar ve radyolojik bulgular
lober pnémoni ile uyumlu 7 si kadin 19 hasta kabul edil-
di. Tedavi &ncesi ve sonrast hastalanin fibrinojen, ESR,
plazma viskoziteleri élculdii.

Sonuglar: Tedavi 6ncesi ve sonrasi plazma viskozitesi ve
fibrinojen dizeyi arasinda pozitif korelasyon bulundu.
Fakat plazma viskozitesi ile ESR arasinda iliski saptanma-
digi gibi, ESR ile fibrinojen arasinda da korelasyon sap-
tanmad..

Tartigma: Pnémoni gibi akut enfeksiyonlarda ve inflama-
tuar hastaliklarda ESR yerine plazma viskozitesinin daha
anlamli olabilecegi gézlendi. Tedavi ile plazma viskozi-
tesindeki digigler ESR den daha énce ortaya cikugi igin
erken dénemlerde enfeksiyonun tedaviye cevabini
degerlendirmede kullanilabilir.Plazma viskozitesinin en-
fekiyon hastaliklarinda ve diger imflamatuar hastaliklarda
akut faz reaktan: olarak kullanilabilecegi digtintldil.

Anahtar Kelimeler: Plazma Viskozitesi, Akut Faz
Reaktanlari, Pndmoni
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Plasma viscosity is influenced by diseases
with alterated plasma protein composition,
determined by various macromolecules, eg,
fibrinogen, immunglobulins, and lipoproteins An
elevated viscosity also significantly increases the
risk of inflamatory diseases. Since the physician
can both decrease and increase plasma viscosity,
it should be determined parallel to therapy.
Accordingly, plasma viscosity is one of the most
important rheological parameters(1). increased
blood and plasma viscosity has been described in
patients with coronary and peripheral arterial
disease. The strong positive correlation between
plasma viscosity and fibrinogen has been
reported in several studies(1,2). Erythrocyte
sedimentation rate (ESR) and fibrinogen levels are
well known as acute phase reactants. It has been
shown that the increase in the fibrinogen and
globulin contribute significantly to the rise of the
plasma viscosity. It has been reported that SLE
patients with more severe disease have higher
serum viscosity values, suggesting that serum
viscosity values may provide an important marker
for disease severity(3). We aimed to evaluate the
correlation between plasma viscosity and
fibrinogen lavels and ESR in patients with
pneumonia.

Methods

Nineteen patients (7 women, 12 men , mean
age=56+12 years) with noncomplicated

Table-1: Baseline characteristics of patients with pneumonia

pneumonia were included in the study. Patients
who had coronary artery disease, peripheral
arterial disease, chronic obstructive lung disease,
connective tissue disease were not included in
the study (Table 1). All patients had fever,
increased white blood cell count and pneumonic
infiltration on chest x-ray. Plasma viscosity,
serum fibrinngen levels and ESR were measured
in all patients before and after the antibiotic
treatment. Blood samples were drawn without
stasis from the antecubital vein with a 21-gauge
needle in a single attempt. EDTA-blood was
centrifuged at 3000 g for 15 minutes. Plasma
saiiples were stored —20°C untill measurement.
Before measurement these were centrifuged at
3000 g for 15 minutes again. All viscosity were
measured at 37 °C. Brookfield DW-I| viscometer
was used to measure plasma viscosity. Sputum
investigation and blood samples have been taken
for isolation of causative agent.

Results

Baseline characteristics of patients and
causative agents are presented in table-l. There
were significant decrease in fibrinogen levels
(4.95+0.72 g/L vs 3.72+0.67 g/L p<0.001), ESR
(71£19 mm/h vs 37+10 mm/h p<0.001) and
plasma viscosity (1.43+0.12 mPa.s vs 1.29+0.10
mPa.s, p<0.001) after antibiotic treatment. Pure
water viscosity was measured 0.78 mPa.s There
was a statistically significant correlation between

Male/Female 12/7
Age (years) 56+12
Addmittance fever (°C) 38.7+0.6
White blood cell count (/mm3) 17240+1850
Causative agent 6(31%)
S. Pneumonlae 5(16%)
Gram(-) bacil 1(5%)
Undetermined 13(69%)

Table-2: Erythtocyte sedimentation rate, plasma fibrinogen levels, and plasma viscosity of the patients with

pneumonia

Variables (Mean)

Before antibiotic treatment*

After antibiotic treatment*

Erythtocyte sedimentation rate (mm/h)
Fibrinogen levels (g/L)
Plasma viscosity (mPa.s)

7119 37x10
4.95+0.72
1.43+£0.12

3.72+0.67
1.29+0.10

* ys after antibiotic trcatment p<0.001
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the decrease of plasma viscosity and fibrinogen
levels (r=0.79, p<0.001) after treatment (Table-2).
The decrease in ESR was not correlated with the
decrease in plasma viscosity (r=0.35 p=0.14) and
fibrinogen levels (r=0.21, p=.408). (Table-3)

Discussion

Viscosity is a way to describe how much
resistance a fluid exhibits when an attempt is
made to make it flow. High viscosity means the
melt is thick and resistance to flow is high. Low
viscosity means resistance to flow is less. Plasma
viscosity, a major determinant of blood flow in
the microcirculation.(4) C-reactive protein (CRP),
serum amyloid A (SAA), fibrinogen, erythrocyte
sedimentation rate (ESR), leukocyte count, have
been associated with inflammatory and infectious
diseases (5). Several studies have reported a
strong association between various markers of the
acute-phase response and death from
cardiovascular diseases and all-cause mortality
(6). Erythrocyte sedimentation rate, C-reactive
protein and leukocyte count have been
increasingly used as inflammatory indicators in
assisting disease management (7). An other
investigation reported that the changes in the
three major blood proteins, namely fibrinogen,
albumin and globulin, and their effect on plasma
and serum viscosity in SLE patients during the
course of treatment. The concentrations of
fibrinogen and globulin were significantly
increased, while albumin was decreased in the
SLE patients as compared with the control group.
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This increase in the fibrinogen and globulin
contributed significantly to the rise of both serum
and plasma viscosity . SLE patients with more
severe disease had higher serum viscosity values,
suggesting that serum viscosity values may
provide an important marker for disease severity
(3). Plasma viscosity and fibrinogen were also
associated with incident coronary heart disease
and stroke in a study of older men and women(6).
The strong positive correlation between plasma
viscosity and fibrinogen found by other authors
8,9

In this study there was a statistically significant
correlation between the decrease of plasma
viscosity and fibrinogen levels after treatmentThe
decrease in ESR was not correlated with the
decrease in plasma viscosity and fibrinogen
levels (Table-3). Although ESR significantly
decreased at the end of the antibiotic treatment, it
was still above the normal range. Whereas
plasma viscosity showed a sharp decrease to
normal range at the end of antibiotic treatment.
This finding has suggested that plasma viscosity
can be used an earlier marker of healing. We
have shown that plasma viscosity significantly
correlates with fibrinogen levels in patients with
pneumoniae.

In conclusion plasma viscosity can be used as
inflammatory indicators in assisting disease
management. With the support of further large
clinical studies, plasma viscosity can be used as a
acute phase reactant in patients with pneumonia.

Table-3: Relationship between plasma viscosity and fibrinogen levels, erythrocyte sedimentation rate

Fibrinogen ESR Plasma viscosity
Fibrinogen
Pearson correlation 1,000 0,201 0,795 **
Sig.(2-tailed) 0,408 0,0001
ESR
Pearson correlation 0,201 1,000 0,352
Sig.(2-tailed) 0,408 0,142
Plasma viscosity
Pearson correlation 0,795 ** 0,352 1,000
Sig.(2-tailed) 0,0001 0,140 .

** P<0,01
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AGE-SPESIFIC SEROPREVALENCE AND ASSOCIATED
RISK FACTORS FOR HEPATITIS A IN CHILDREN IN
ANKARA, TURKEY

Goniil Tanir* 4+ Funda Kiligarslan** 4 Nese Gol*** 4 Zafer Arslan****

SUMMARY

This study was performed for evaluation of age-spesific
seroprevalence of hepatitis A virus (HAV) infection and
associated risk factors among children in Ankara,
Turkey.Five hundred forthyfour children (320 male, 224
female) with ages ranging from 7 to 192 months who
came to hospital for the treatment of non-gastrointestinal
diseases without chronic or urgent medical illnesses
were included to the study. Subjects were separated into
4 age groups. Each group consisted 136 subjects. Serum
anti-HAV IgG was tested by commercial ELISA kits. The
overall seroprevalence of HAV in the study population
was 41.2 %. The prevalence of hepatitis A increased with
age from Group 2 to Group 4 (p<0.001), Group (1) 44%,
Group (2) 38 %, Group (3) 59 %, Group (4) 87 %.
Among the potential risk factors for transmission,
significant differences were noted with respect to age of
the subjects, school and institution for mentally retarded
children attendance, maternal and paternal education
levels, monthly household income, crowding, and
sanitary facilities. Only crowding living conditions had a
significant correlation with seroprevalence (r=0.517,
p<0.001). Of the various potential risk factors examined,
logistic regression analysis indicated that, only the age of
the subject was independently associated with increased
hepatitis A seropositivity.

Key Words: Hepatitis A, Seroprevalence, Children,
Risk Factors

OZET

Hepatit A Enfeksiyonunun Yasa-Ozgll Seroprevalansi ve
Higkili Risk FaktSrleri

Bu ¢aligma gocuklarda HAV infeksiyonunun yag spesifik
prevalansini ve iligkili risk faktérlerini belirlemek
amaciyla yapilmigtir. Yaglan 7-192 ay arasinda degisen,
hastaneye gastrointestinal sistem digi  hastaliklar
nedeniyle bagvuran, acil ve kronik hastaligi olmayan 544
gocuk (220 erkek, 224 kiz) galismaya alinmugtir. Her grup
136 kisi olacak gekilde dért yag grubu olugturulmugtur.
Serum HAV IgG testi ticari ELISA kitleri kullanilarak
caligilmistir.  Bu g¢alisma popiilasyonunda HAV
seroprevalansi % 41.2 bulunmugtur. Seroprevalans Grup
1’ de (7-24 ay) % 44, Grup 2’ de (25-72 ay) % 38, Grup
3’ de (73-132 ay) % 59, Grup 4’ de (2 133 ay) % 87
bulunmus, seroprevalansin Grup 2 ile Grup 4 arasinda
arttigi saptanmugtir (p<0.001). Bulagma igin potansiyel
risk faktbrlerinden ¢ocuk bakimevinde kalma, okula
gitme, anne ve babamin egitim diizeyinin disuklugu,
evin aylik gelirinin dugtikluga, kalabalik evde yagama ve
kanalizasyonlu  tuvaletin  olmamasi ile HAV
seropozitivitesi arasinda istatistiki olarak anlamli iligki
saptanmugtir. Seropozitivite ile belirgin korelasyon
gosteren tek faktoriin ise kalabalik yagama kosullari
oldugu belirlenmistir (r = 0.517, p<0.001). Lojistik
regresyon analizinde seroprevalansla iliskili bagimsiz tek
faktoriin yag oldugu ortaya konmugtur.

Anahtar Kelimeler: Hepatit A, Seroprevalans, Cocuklar,
Risk Faktérleri

Hepatitis A is caused by the hepatitis A virus
and is transmitted predominantly through the
faecal-oral route. Hepatitis A transmission is
highly correlated with low socio-economic status

and poor sanitary conditions. The mean age at

which hepatitis A virus infection has been shown

to differ in developing and developed countries,

with infections occuring in younger age groups in
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developing countries. Because the disease is
underreported and the infection often goes
unnoticed, the epidemiology is best defined by
measuring humoral antibodies. Anti-HAV 1gG
presence represents the cumulative rate of
infection, both current and past (1, 2). The aim of
this study is to determine the age-specific
prevalence of hepatitis A virus and associated risk
factors in children in Ankara, Turkey.

Material and Methods

Children aged between 7 months and 17
years without chronic or urgent medical illnesses
who came to hospital for the treatment of non-
gastrointestinal diseases were eligible for the
study. Subjects were divided into 4 groups
according to age. Group (1) consisted of patients
between 7 and 24 months of age, Group (2) 25-
72 months, Group (3) 73-132 months and Group
(4) 2 133 months of age. Each group included
136 patients. A history of any serious and chronic
medical illness was taken and a thorough
physical examination was performed. After the
informed consent was_obtained, a questionnaire
was completed by the child’ s parent or guardian
and blood was collected. Sera were separeted
from a 3-5 ml venous blood sample from each
subject and stored at - 20 C° until tested for 1gG
antibody to HAV. Information from questionnaire
was included demographics, past history of icter,
practice of cleaning, school or to any institution
for mentally retarted children attendance,
maternal and paternal education, monthly
household income, crowding, household
spaciousness, primary source of water, sanitation
facilities. To decide to the practice of cleaning
(dirty or clean) we examined the fingernails of the
child. Maternal and paternal education levels
were categorized as who did not complete
primary school, completed primary school,
completed secondary school or more. Total
income of the household was expressed as a
function of the Turkey regular minimum wage
(<$ 100, 2% 100). Crowding was defined as the
number of persons living the home and was
categorized at two levels (£ 4 or > 4 persons /
home). The spaciousness of the home was
calssified acoording to the number of the rooms

(€ 2, > 2). The source of water was classified as
the utilization of the public system or bottled
water or from a well. Sanitary facilities was
classified as the presence of a flush toilet or pit
toilet / outhouse.

Anti-HAV ~ 1gG  was tested at
Microbiology Laboratory of Sami Ulus Children’
s Hospital by using EIA with ElAgen Anti-HAV
kit-3rd generation (Biochem Immunosystem;
Bologna-Italy).

Statistical Methods: Statistical analyses were
performed using the cormputer package for
Windows. Prevalence was assesed by the
presence of anti-HAV antibody in the study
group, and was stratified by age groups and
explanatory variables. The associations between
prevalence of anti-HAV antibody and age group
and explanatory variables were evaluated by the
Pearson 2. Statistical significance was defined as
p<0.05. Sperman correlation test used to describe
the significance of variables which found to be
associated with HAV seroprevalence. A r value of
0.50-1 was considered significant. Logistical
regression analysis was used to identify
independent predictors of HAV infection.

Results

A total of 544 individuals- 320 males (58.8 %)
and 224 females (41.2 %) included to the study.
The mean age of children was 81.3 + 56.7
months. Of the 544 children 228 (41.9 %) were
seropositive for HAV-IgG. Seropositivity were 44,
38, 59 and 87 % in Groups 1, 2, 3 and 4
respectively. Anti-HAV seropositivity percentage
between Grup2 and Group 4 increased
significantly with age (p<0.001). Twenty-three
(4.2 %) patients had a past history of icter. School
attendance was associated with a higher
seroprevalence. The rate of exposure to HAV was
also significantly higher among children
attending to an institution for mentally retarted
children. The levels of mother’'s and father’s
education were also significantly associated with
a lower seroprevalence (p<0.05 and p<0.001
respectively). Higher education levels of parents
resulted with lower incidence of seropositivity
among children. The seroprevalences among
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those using pit toilets and those using flush toilets
were significantly different being lower in the
latter (p<0.05). Crowding had a significant
association with seropositivity (p<0.001).
Seropositivity percentage was significantly lower
in small families with 4 and fewer members than
in large families with more than 4 members. Of
these various potential risk factors only crowding
has a moderate correlation with seropositivity
(r=0.517). The number of the rooms in the house
was associated with the number of the persons in
the house inversely (r= - 0.54). There wasn't any
statistically significant difference in the
seroprevalence of HAV antibodies between
participants, according to the utilization type of
water source. Furthermore, there was no
significant association between seropositivity and
the practice of cleaning of the child. The logistic
regression identified the age of the participant as
independent factor which significantly associated
with HAV seropositivity. Seropositivity rates
according to the demoghraphic and enviromental
characteristics of the participants are shown in
Table 1. '

Discussion

The seroprevalence rates of hepatitis A in the
children are lower in developed countries
compared to our results (3-5). In developing
countries, where sanitary and hygienic
conditions are relatively poor, exposure to HAV
infection is almost universal by early childhood.
In contrast, in developed areas it is mainly an
adult infection, and its spread is limited (1).
Turkey is a developing country and previous
serological reports from Turkey showed that
majority of adults had HAV antibodies. The
increasing anti-HAV I1gG positivity with age can
be related the enviromental factors (6). Our
results showed that increased seroprevalence
associated with age, with the exception of the 7-
24 months age group had somewhat higher
seropositivity than the 25-72 months age group.
We believe that, it is due to maternal antibodies.
A study that included 909 children in Istanbul in
Turkey, indicated that anti-HAV IgG was
_increased with age. Anti-HAV 1gG was
demonstrated in 15.1, 26.7 and 49.6 % in
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children aged 6 months to 4.9 years, 5.0 to 9.9
years and 10.0 to 15.9 % years respectively (6).
These seropositivity rates according to the age
were low, compared to our results. This
difference supports that, disease incidence varies
geographically, with wide differences in
prevalence from country to country, even within
same country or city; the incidence may also vary
with time (1). In developed countries increasing
age was associated with increasing
seroprevalence particularly among participants
aged 30 years or more whereas in developing
countries particularly among participants aged
below 18 years reflecting the endemicity pattern.
In a largest seroprevalence study that included
4462 subjects in 9 provinces representative of
Turkey, Kanra, et al. found recently anti-HAV
seroprevalence was 70.2 % in children between
0-1 years, 42.7 % in those of 1-4 years, 57 % in
those of 5-9 years, 70.6 % in those of 10-14
years, 82.5 % in those of 15-19 years, 90.9 % in
those of 20-24 years and 91.1 % in the age group
of 25-29 years. Authors concluded that hepatitis
A is a moderately endemic in Turkey although
seroprevalence differs from one region to another
(7). In a serological study from England the
overall seroprevalence was estimated to be 30.7
% and ranged from 9 % among those aged 1-9 to
11 % among those aged 10-19 before increasing
to 17 % among those aged 20-29. After age 30
there was a sharper increase in seroprevalence
with age to 73.5 % in those aged 60 and over (5).
In a cross-sectional survey from Australia,
approximately 50 % of patients were seropositive
by the age of 40 years, while the rate in older
people was 61 %. Seroprevalence dipped in the
10-14 years group, with a significant difference
between this group and 15-19 years old, but not
5-9 years old (4). A population-based survey from
the Netharlands, the seroprevalence increased
from 2 to 3 % in the 1 to 9 years old to 86 % in
the 75- to 79 years old (3). In contrast, the study
from Palestine demonstrated that, by the age 6,
87.8 % of children had already acquired the
infection. The prevalence increased gradually but
linearly with age so that 97.5 of children were
positive for anti-HAV by the age of 14 (8). It was
reported from India, seropositivity increased with
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Table 1: Seropositivity Rates According To The Demographic and Enviromental Characteristics of

Participants

Characteristic n HAYV seroprevalance (%) P r

Age (months)

7-24 136 44

25-72 136 38

73-132 136 59 < 0.001

=133 136 87

Past history of icter

Yes 23 78.3

No 521 40.3 < 0.001

Practice of cleaning

Clean 502 41.2

Dirty 42 50 > 0.05 -0.092
School attendance

Yes 233 53.6

No 311 33.1 < 0.001 0.206
Institution for MR children attendance 6 83.3 < 0.001

Maternal education < 0.05 -0.204
Did not complete primary 104 59.6

Completed primary 316 68

Completed secondary or more 124 30.6

Paternal education

Did not complete primary 38 67.6

Completed primary 293 47 .4 )

Completed secondary or more 213 309 < 0.001 -0.206
Monthly household income

<$ 100 279 49,5

2% 100 265 34.2 < 0.001 -0.176
_Crowding (persons/home) < 0.001 0.517
<4 237 33.3

>4 307 48.4

Source of water > 0.05 -0.035
Public system or bottled 515 42.2

Well 29 38

Sanitary facility

Flush toilet 461 39.7

Pit touilet/outhouse 83 54.2 < 0.05 0.11
Number of the rooms > 0.05

<2 42.1

>2 41




GONUL TANIR, FUNDA KILIGARSLAN, NESE GOL, ZAFER ARSLAN

age from 52.2 % in the 1-5 year age group to 80.8
% in those aged 16 years or more (9). Another
study from Saudi Arabia; hepatitis A
seroprevalence showed 3 % in the < 6 years age
group, 62 % in the 6-<8 years age group, 71 % in
the 8-10 years age group, 83 % in the 10-12 years
age group and 93 % in the 12-<18 years age
group (10).

The low percent of the past history of icter
indicated that the hepatitis A usually presents in
an asymptomatic form in childhood.

The effect of the school attendance on
increasing seroprevalence may be associated the
increasing age and crowded conditions of the
sehools. Furthermore, transmission at day-care
centers and schools manifests itself often in
outbreaks (3). The prevalence of anti-HAV IgG
antibodies was higher than the overall prevalence
rate in the children who were resident of the
institution for mentally retarded c¢hildren. It had
been reported that the instituonalized mentally
retarded children were at increased risk of having
hepatitis A infection compared to non-mentally
retarded. It is also known that this high rate of
infection is related to poor personal hygienc
habits and the faecal-oral route of transmission
(11, 12).

Mother’ s education is also found to be
significantly associated with a lower prevalence
in the other epidemiological studies (13, 14).
There are a number of ways in which maternal
education contributes to the protection of
children from infection. Low materna! education
can play either a direct role (less educated
women may have less knowledge of sanitary
practices) or an indirect role (as a marker of
overall low socio-economic status) (14). Our
results also indicated that, higher monthly

household income and father’ s educational level,

reflecting the socioeconomic status, were
lowering HAV seropositivity. In another studies,
there were no significant association between
HAV seroprevalence and monthly family income
(9, 14).

Crowding living conditions in the home had
been identified as a risk factor for hepatitis A. This
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could arise from socio-economic status, by
greater possibility of contact, and the difficulty of
maintaning hygiene in an overcrowded house. In
a serological study, which investigated the
epidemiology of hepatitis A, the risk of infection
was greater among households with 2-3 members
per room or more than 3 per room (14). In an
another study, among children positive for HAV
IgG, the average number of people in the house
(5.5) and the average number of siblings (2.5)
were significantly higher than in children who
tested negative (15). We could not identified the
number of members per room, but it was
demonstrated that the number of the rooms in the
house was associated the number of the persons
in the house inversely. This finding supports the’
presence of the crowding living conditions and
low socioeconomic status in our study group.

In our study , the type of water storage used in
the household were not significantly associated
with seropositivity. This finding suggests that
contamination of water sources is not the main
mechanism for hepatitis A transmission in the
study population. There are studies that suggest a
protective association between water supply and
the seroprevalence of hepatitis A (7, 13).
Household transmission of HAV occurs by faecal
contamination of hands and fomites, and less
commonly food and/or drinking water (14).

We could not demonstrated a significant
association between practice of cleaning of the
children and increased HAV seroprevalence. This
finding does not support fecal-oral route of
transmission. It likely associates the low number
of subjects as evaluated dirty. Furthermore this
variable may reflect only current cleaning
condition.

It is possible that toilet facilities accounted for
some cases of hepatitis A infection. A relationship
was observed between the use of pit toilets or
outdoors and infection with hepatitis A (1, 7). In
contrast to our results, the study from Jamaika
demonstrated that the type of toilet facility was
not a good indicator for exposure to the virus
(16).

In conclusion; the seroprevalence of HAV in
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our study population from Ankara, Turkey is
higher than in developed countries and similar to
in developing countries. The age-spesific
prevalence increased to 87 %, before the age of
17. Age and crowded living conditions were
identified as the major risk factors for exposure to
HAV. Residence in institution for mentally
retarded children, school attendance, monthly
household income and type of toilet were also
associated to the higher seroprevalence.

However practice of cleaning and source of
water were not associated with exposure to HAV.
Mother’ s and father’ s education levels were
associated with lower seroprevalence Our
findings are suggested that, prevalence of
antibodies to HAV depends on the standarts of
living conditions of the study population
primarily. Seroprevalence could be declined
among children with improvements in sanitation
and socio-economic status in Ankara, Turkey.
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CARDIAC TROPONIN | IN ACUTE MYOCARDITIS
TREATED WITH A 12-HOUR INFUSION OF HIGH
DOSE INTRAVENOUS IMMUNOGLOBULIN
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SUMMARY

We report a successful outcome on an acute fulminant
myocarditis treated with 12-hour high-dose (2 g/kg)
intravenous immunoglobulin in a 9-month-old girl. We
achieved rapid clinical and myocardial functional
improvement in this patient. Cardiac Troponin | (cTnl)
levels also rapidly declined to normal levels in response
to intravenous immunoglobulin (IVIG) treatment. Cardiac
Troponin- | levels showed clear correlation with
myocardial functional parameters during short-term
follow-up of the patient. We conclude that high dose
IVIG is very effective in acute fulminant myocarditis and
cTnl is a useful marker to assess cardiac injury in these
patients.

Key Words: Mpyocarditis, Cardiac Troponin |,
Immunoglobulin

OZET
Akut Myokarditte Kardiak Troponin |

Biz 12-saatlik infiizyon seklinde uygulanan yiiksek doz
(2 g/kg) intravendz imminglobulin ile bagariyla tedavi
edilen akut fulminant myokarditli 9 aylik bir kiz hasta
sunduk. Bu hastada klinik ve myokardial fonksiyonlar
kisa siirede dizeldi. Intravenéz imminglobuline (IVIG)
cevap olarak Kardiak Troponin I(cTnl) hizla normal
diizeye déndi. Bu hastanin kisa siireli izleminde cTnl ile
myokardial fonkisyon parametreleri arasinda belirgin bir
korelasyon vardi. Biz bu’ hastada akut fulminant
myokarditte yiiksek doz intravendz immiinglobulinin ¢ok
etkili olduguna ve «cTnl'mn kardiak hasarda
kullanilabilecek bir belirteg olduu sonucuna vardik.

Anahtar Kelimeler: Myokardit, Kardiak Troponin |,
Immtinglobulin.

Acute myocarditis is an acute nonischemic
inflammatory or immunologic response of the
myocardium with various unknown causes. The
course of acute myocarditis is very diverse, and it
is sometimes difficult to make an early diagnosis
and treatment. Therefore, acute cardiopulmonary
collapse may develop soon after the diagnosis.(1)

There are few reports in paediatric literature
regarding the troponins in detection of acute
.myocarditis. Cardiac isoforms of troponin-| (cTnl)
are only expressed in cardiac muscle. Although
the cTnl is a structural protein that is found in the
striated muscle cell, bound the thin filament, a
small percentage (3-4%) exists free in the
cytoplasm. The increase in troponins (>0.5
ng/ml) were shown to be very sensitive (100%) in
the myocardial infarction (AMI). However their

specifity was lower (78%) compared to specifity
MB fraction of total creatine phoshokinase (CPK-
MB) (92%).(2,4) Cardiac isoforms of troponin-I
also elevates in sepsis, septic shock, systemic
inflammatory response syndrome (SIRS) and
hypovolemic shock without coronary artery
disease or myocarditis.(5)

The approach to treating acute myocarditis
involves supportive measures for severe
congestive heart failure, including inotropic
support, preload and afterload reduction.(1,6)
The role of corticosteroids for treatment of acute
viral myocarditis is still controversial. In a small
series of paediatric patients, treatment with
prednisone (2 mg/kg daily) was effective in
reducing myocardial inflammation and
improving cardiac funtion(7,8). However, relapse
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may occur when immunosupression s
discounted. Trials is currently under way
evaluating the efficacy of intravenous
gammaglobulin. We present a successful result
on a myocarditis in a 9-month-old girl treated
with 12-hour high-dose (2 g/kg) intravenous
immuneglobulin.

Case Report

A 9-month-old girl who had been previously
evaluated due to fever of unknown origin.
Although extensive search was carried out no
discernible aetiology has been found. She
presented to our hospital with 2-days history of
paleness, malaise, drowsiness, decreased oral
intake and deterioration of general situation. She
was admitted to paediatric intensive care unit
(PICV) in shock. We couldn’t take peripheric
pulses and assess blood pressure. She was
monitored, intubated and mechanically
ventilated. We noticed the narrow QRS
supraventricular tachycardia with a rate of 225
beats/min. Adenosine was given two times (100-
200 pg/kg/dose). After the second  dose
ventricular fibrillation ensued. Electrical
defibrillation was carried out four times then she
returned with sinus rhythm. At the physical
examination, after stabilisation, she appeared

pale 4nd had tachycardia with 3'd heart sound.”

Her heart rate was 195 beats/min, blood pressure
was 45/23 mmHg. The liver edge palpable 4 cm
below the right costal margin. We administered
dopamine, dobutamine and milrinone. After we
began milrinone, patient’s circulation was
corrected and arrived normal urine output.
Cardiomegaly and pulmonary venous congestion
was demonstrated on chest X-Ray (cardiothoracic
ratio [CTI] 0.58); (patient’s CTI was 0.49 twenty
days ago). An electrocardiogram (ECG) was
performed which demonstrated sinus tachycardia
(195 beats/min), globally low voltage and
nonspecific  ST-T  wave changes. The
echocardiogram showed normal anatomy
without pericardial effusion but demonstrated
enlarged left ventricle (LV) and left atrium,
hypocontractility of LV with diminished EF
(Ejection Fraction) 36%, increased left ventricle
end-diastolic dimension (LVEDD) of 40 mm and

moderate mitral valve insufficiency.

Complete blood count at admission revealed;
Haemoglobin 8.4 g/di, white blood cell count 14
300/mm3, Platelets 438 000/mm3. Biochemical
analysis showed; blood urea level 74 mg/dl,
creatinine 0.8 mg/dl, potassium 8.3 mmol/L. Her
arterial blood gases were pH 6.94, pCO, 32.7
mmHg, pOj 43.7 mmHg, HCO3 6.9 mmol/L.
Peritoneal dialysis was started at third hour after
admission to paediatric intensive care unit
because of uncontrolled severe metabolic
acidosis and hyperkalemia. Cardiac enzymes
demonstrated an elevated creatine
phosphokinase (CPK) at 2157 IU/L, CPK-MB 34
IU/L, LDH, SGOT, SGPT were also elevated, The
cTnl, which was measured using an enzyme-
linked immunoassay with specific monoclonal
antibodies, was markedly elevated at 12 ng/ml
(normal <0.2 ng/ml). Virus titer determination
including cytomegalovirus, Epstein-Barr virus in
the blood samplés and enteroviruses in stool
sample at all. Blood carnitine level and urine
organic acids were normal. Although therapeutic
measures including mechanical ventilation,
peritoneal dialysis, inotropic support with
dopamine, dobutamine and milrinone were done
patient’s clinical situation was not improved
sufficiently. Tachycardia with 3™ sound,
hypotension, LV hypokinesis with low EF, were
continued. CPK-MB and cTnl had also been
raised. Due to insufficient response to the classic
treatment measures a .12-HDIVIG (2 g/kg,
infusion over 12 hours) was promptly
administered in addition to inotropic agents at
sixteenth hour from admission to our unit. The
only adverse effect of 12-HDIVIG administration
was fever (body temperature elevated to 39.5°C).
I herapy was followed by serial cardiac and liver
enzymes and echocardiographic measurements
of left ventricular function (Table-1). The LVEF
improved from 36% at baseline to 50% and the
LVFS (Fractional Shortening) improved from 17%
at baseline to 25% at 5 days after admission.
Serial cTnl, CPK, CPK-MB, SGOT, SGPT analysis
demonstrated a late increase with some
persistence of the MB fraction. Cardiac Troponin
| came back normal level at fifth day but CPK-MB



TANIL KENDIRLI, NAZIRE NAGAR, ERGIN GIFTG!, TUGBA BELGEMEN, ERDAL INCE, SEMRA ATALAY, ERCAN TUTAR 91

Table 1: Cardiac enzymes and left ventricular function measurements before and after treatment with 12-HDIVIG.

Measurement Day of Treatment

-1 0 1 2 3 4 5 14 21 28
cTnl {(ng/ml) ;
(NR: <0.2 ) 10 12 7.5 3.2 0.8 0.6 0.3 0.0 0.0 0.0
CPK-MB (IU/L)
(NR: 0-25) 34 215 186 190 164 95 67 56 21 15
CPK (IUL)
(NR: 0-170) 2157 5959 3250 1254 533 263 234 155 24 20
SGOT (IU/L)
(NR: 10-49) 1475 2397 535 487 268 124 114 71 68 43
SGPT (IU/L)
(NR: 10-37) 1016 1557 947 757 597 323 295 43 36 32
LVEF (%) 36 36 42 42 43 45 50 44 49 46.4
LVSF (%) 17 15 21 20 21 24 25 22 24.2 25.5
LVEDD (mm) 38.9 404 38.7 35.8 36.5 37.3 37.8 35.2 354 33.1
MVI 20 10 - N - - B - - -

12-HDIVIG: 12-Hour High-Dose Intravenous Immunoglobulin, NR: Normal Range, CPK: Total Creatinine Phosphokinase, CPK-MB:
MB Fraction of CPK, SGPT: Transaminase Serum Glutamic Oxalacetic, SGOT: Transaminase Serum Glutamic Pyruvic, LVEF: Left
Ventricle Ejection Fraction, LVSF: Left Ventricule Shortening Fraction, LVEDD: Left Ventricle End-Diastolic Dimension, MVI: Mitral

Valve Insufficiency.

returned normal ranges at about third week
(Figure-1 and Table-1). In relation to the
myocardial contractility, cTnl levels peaked first
and declined first. Similarly, cTnl was better
correlated with LVEF than the other cardiac injury
markers.

She remained peritoneal dialysis only 16
hours, intubated for 4 days but when the patient
was extubated, easily accomplished. The
condition of the patient recovered rapidly after
fourth day of beginning of 12-HDIVIG. Results of
serum biochemical tests on day 21 of admission
indicated normal cardiac enzymes. The patient’s
hospital course thereafter was unremarkable and
she was discharged from the hospital by taking
digoxin and captopril. The patient’s follow-up
chest x-ray, ECG and cTnl were normal. Follow-

up echocardiogram demonstrated regression of
LV dilatation and improvement of contractile
function of LV (Table-1). The patient had resumed
all of her normal daily activities.

Discussion

The troponin complex located on the thin
filament of striated muscle and controls the
interaction of thick and thin filaments in response
to alterations in intracellular  Ca2*
concentrations. It's composed of three protein
components: Troponin | (Tnl), which acts as an
inhibitory subunit, troponin C (TnC); calcium
binding subunit and troponin T (TnT), which is
involved in the attachment of the complex to the
thin filament.3/9 Each of these subunits exists as
a number of different isoforms that are associated
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Figure-1: Patient’s serum levels of cardiac isoform of troponin-I (cTnl) and MB fraction of total creatine
phoshokinase (CPK-MB) in response to the 12-hour high-dose intravenous immunoglobulin (12-HDIVIG) therapy in
a child with myocarditis.

with different muscle types (i.e., fast and slow
skeletal muscle and cardiac muscle). Recently,
several studies have raised an unexpectedly high
percentage of elevated cTnl levels in ICU patients
with (myocarditis, acute myocardial infarction) or
without (sepsis, septic shock, systemic
inflammatuary response syndrome, hypovolemic
shock) heart disease (2,5,10). Furthermore, as a
recent report suggests, a noninvasive test such as
cTnl could potentially replace endomyocardial
biopsy, the gold standard for the diagnosis of
myocarditis. We measured cardiac troponin |
(cTnl) isoform, CPK-MB in a patient to assess
cardiac injury secondary to myocarditis and we
specifically noticed the cTnl level increased and
decreased to normal earlier than CPK-MB levels,
We also showed that cTnl levels were fairly
correlated  with  cardiac  functions at
echocardiography.

Results of controlled studies regarding the
administration of high-dose IVIG for myocarditis
complicating Kawasaki disease indicated that a
single infusion of 2 g/kg during the first 10 days of
illness was more effective than a regimen of 400

mg/kg for 5 days (2). The mechanism by which
IVIG may improve myocardial dysfunction in
myocarditis is unknown. IVIG could be effective
by providing specific antibodies to viruses. An
alternative mechanism of gamma-globulin’s
action may be modulation of the immune
response, leading to decreased cardiac
inflammation or to downregulation of
proinflammatory cytokines that have direct
negative inotropic effects.”? Since myocardial
damage in acute myocarditis is mediated in part
by immunological mechanism, we also used a
single 12-hour infusion of 2 g/kg IVIG to treat the
myocarditis which had fulminant course shortly
after sixteenth hours at admission of the patient.
A study on 24-HDIVIG for treatment of acute
myocarditis indicated that, compared with non-
24-HDIVIG group, those treated with 24-HDIVIG
had significantly smaller mean adjusted left
ventricular end-diastolic dimension and higher
fractional shortening in the period from 3 to 12
months (7).

Briassoulis G et al. reported a case with
adenovirus myocarditis treated with high-dose
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IVIG.2 This patient’s trend of ascending cTnl
levels had reversed on commencing treatment.
Likewise our patient’s tendency of increasing
cTnl levels was reversed first day of beginning of
12-HDIVIG treatment and at 5th day returned to
normal range but downward course of CPK-MB
begun on 3'd day of 12-HDIVIG treatment and
CPK-MB returned to normal range just at 3rd
week. Thus, our patient might have responded
promptly to the HDIVIG; this is indicated by the
consistent decline of the cTnl levels and
improvement fractional shortenings attained

within only a week period. In Kawasaki disease,
the measurement of cTnl was shown to be useful
serologic test for confirming the effectiveness of
gammaglobulin therapy for the cure and
prevention of cardiovascular abnormalities.8

In conclusion, the present case was shown the
effectiveness of 12-HDIVIG in treatment of
myocarditis, by demonstrated of decreasing cTnl
levels in accordance with an improvement of
cardiac functions. Therefore, the clinical
relevance of cTnl has to be evaluated in further
cases and studies.
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INTRAPLEURAL STREPTOKINASE IN THE
MANAGEMENT OF PLEURAL EMPYEMA

Dalokay Kilig* 4 Murat Kara** 4+ Ulag Kumbasar*** 4 Sevket Kavukgu****

SUMMARY

Significant morbidity and mortality result from ineffective
evacuation of pleural empyema. Standard treatment for
pleural empyema includes; pleural drainage, and the use
of antibiotics. This conventional treatment may not be
effective for fibrin deposition and loculated empyema.
Intrapleural streptokinase is an effective adjunct in the
management of pleural emyema, and an alternative
treatment of choice for surgery. In this article, we present
two cases, which we performed intrapleural
streptokinase with the diagnosis of multiloculated pleural
empyema.

Key Words: Intrapleural  Streptokinase, Pleural
Empyema

OzZET

Plevral Ampiyem Tedavisinde Intraplevral Streptokinaz
Uygulamasi

Plevral ampiyemin yetersiz tedavisi 8nemli bir morbidite
ve mortalite nedenidir. Plevral enfeksiyonun standart
tedavisi, plevral drenaj uygulanmasi ve antibiyotik
kullanimidir. Bu klasik tedavi sekli fibrin birikimi ve
lokule plevral ampiyemde etkili olmayabilir. Standart
tedavinin yetersiz oldugu durumlarda cerrahi olarak
dekortikasyon uygulanmaktadir. Intraplevral streptokinaz
tedavisi ise cerrahi tedaviye alternatif bir yaklagimdir. Bu
makalede multilokile ampiyem tanist alarak intraplevral
streptokinaz uyguladigimiz iki hasta sunulmugtur.

Anahtar Kelimeler: Intraplevral Streptokinaz, Plevral
Ampiyem

Pleural empyema is an important entity in
thoracic surgery with poor prognosis unless
treated properly. It can cause sepsis and other
complications which may increase morbidity and
mortality. The treatment of choices in pleural
empyema are thoracentesis, intercostal tube or
pleural catheter drainage, video-assisted thoracic
surgery (VATS) and open surgery (1, 2). Tube
drainage often fails if the empyema is loculated
with fibrinous adhesions, hence surgical
treatment becomes necessary. Enzymatic
debridement using intrapleural instillation of
streptokinase is a minimally invasive option for

loculated empyema and an alternative approach
to surgery.

Herein we report two patients with
multiloculated pleural empyema in which we
performed intrapleural streptokinase with
favourable outcome.

Case Reports

Case 1. 16 year-old boy who had undergone
left posterolateral thoracotomy and lower
lobectomy with the diagnosis of bronchiectasis
four months previously. The patient was admitted
to our clinic with cough and high fever
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complaints. On physical examination, no sounds
were audible in the left lower zone of the thorax.
Laboratory data revealed elevated levels of white
blood cell count: 18.000/mL. A chest
roentgenogram showed a blunt left sinus.
Computed tomography of the chest showed
multiloculated empyema pus in the left
hemithorax. Thoracentesis confirmed the
diagnosis of empyema and the culture was
positive for Streptococcus pneumonia.

Case 2. 35 year-old man who had undergone
left posterolateral thoracotomy and lower
lobectomy with lingulary resection for
bronchiectasis ten days previously. On physical
examination, no sounds were audible in the left
lower zone of the thorax. Laboratory data showed
elevated levels of white blood cell count as
17.000 /mL. A chest roentgenogram showed a
blunt left sinus (Fig. 1-a). Computed tomography
scan of chest showed empyema pus in the left
hemithorax (Fig. 1-b). Thoracentesis revealed a
purulent pleural fluid, and the culture was
positive for Staphylococcus aureus.

Both patients received systemic and specific
antibiotic therapy during ten days (Case 1;
Levofloxacin 1gr/ day, Case 2; Teikoplanin 2 gr/
day). An intercostal catheter (Pleurocan; Braun,
Germany) was inserted into the pleural space in
both patients. The catheters were flushed with
saline solution (250 ml) in" every .12 h.
Streptokinase (Streptase; Farmatek, Istanbul,
Turkey) 250.000 1U/ day in 50 ml saline solution
were instilled into the pleural cavity, and the
catheter was clamped for 4 hours. Both patients
received this regimen for 2 days (Total dose
500.000 IU). Patients venous blood for
prothorombin time (international normalized
ration [INR], activated partial thoromboplastin
time (aPTT), fibrinogen (FIB) were measured
before and after streptokinase therapy. The results
were within the normal limits in both patients.
Catheters were removed when the drainage
declined to below 50 ml daily, and the
radivlugical 1e-expansion of the underlying lung
was seen on follow-up chest X-rays (Fig. 2). The
mean hospitalization duration of the patients was
2.5 days. The patients remain well mean 14 and

INTRAPLEURAL STREPTOKINASE IN THE MANAGEMENT OF PLEURAL EMPYEMA

Figurel-a: Chest roentgenogram showing pleural
empyema '

Figurel-b: Computed tomographic scan of chest
showing fluid collections of pleural empyema.

Figure 2: Chest roentgenogram showing reexpansion
of the underlying lung following intrapleural
streptokinase therapy.
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11 months, respectively, following the
intrapleural streptokinase therapy.

Discussion

Pleural empyema is an infection of the pleural
space that can cause thoracic sepsis and other
complications. It has been known since the times
of Hippocrattes (3). Pleural empyema may
develop in up to 44 % of patients, with
parapneumonia, and 10 % of patients in the
postoperative period following pulmonary
resection (1). Para pneumonic empyema can be
caused by two mechanisms: obstruction of
pulmonary lymphatics by inflammatory debris,
which contaminates the pleural fluid by
lymphatic transport of organisms from the focus
of infection in the lungs, and direct extension of
the pneumonic process into the pleural space.
The second most common group are patients
who have undergone operations on the lungs,
mediastinum or esophagus.

The importance of adequate drainage of the
pleural space was recognized in ancient times
(3). The first line treatments of pleural empyema
are adequate pleural drainage and systemic
antibiotics. Empyema includes three phases,
namely those are exudative, fibrinopurulent and
chronic. Pleural drainage should be performed in
the early phase because the development of
pleural infection is a progressive process in which
free-flowing exudative effusions can be
transformed into a multiloculated empyema (4).
Tube drainage inevitably fails if the fluid is
loculated with fibrinous adhesions, thus a
surgical intervention is needed. However,
morbidity and mortality rates are greater in open
surgical approaches (5, 6). Minimally invasive
techniques such as VATS have been replaced
with conventional surgical approaches recently
(7). Despite the minimal invasiveness of VATS, it
requires general anesthesia. However, the use of
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intrapleural streptokinase management can be
established with local anesthesia. Thus, as being
a less invasive procedure, the use of fibrinolytic
agents such as streptokinase and urokinase may
be the initial step and an alternative choice with
minimal morbidity and mortality in the
management of multiloculated empyema (8-10).

The recommended dose of streptokinase is
250.000-1.500.000 units in 100 ml of 0.9%
saline; for urokinase the dose 100.000 units in
100 ml of 0.9% saline. We showed that a limited
dose of 500.000 units of streptokinase daily is
efficient in the management (11). Similarly,
Davies et al. reported high success rate (85 %)
with a limited dose of streptokinase in their series
(10).

Streptokinase is administered with small-bore
catheter and the patients can be mobile. This
concern is presumably because of a theoretical
risk of hemorrhage activated by local or systemic
fibrinolysis. Intrapleural streptokinase has been
shown not to activate systemic fibrinolysis in
patients with empyema (1). Similarly, no
differences in the laboratory tests were observed
with respect to PT, aPTT, FIB between after and
before intrapleural streptokinase therapy in our
patients. Postinstillation fever, chest pain and
specific 1gG  antistreptokinase antibodies
occasionally may occur following streptokinase
therapy (11). We did not experience any of the
above complications in our cases. Likewise,
Davies et al. and Taylor et al. reported no
complications in their series (1, 9). Streptokinase
was well tolerated in all patients as in the
presented cases.

Intrapleural streptokinase therapy is an
effective and safe adjunct in the management of
complicated empyema and may reduce the need
for surgery.
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USE OF BOVINE PERICARDIUM FOR CONGENITAL
ABSENCE OF LEFT DIAPHRAGM

Meral Barlas*** ¢+ Aydin Yagmurlu** + Meltem Bingol-Kologlu** + Begilim Atasay*

SUMMARY

The bovine pericardium was successfully used for the
repair of congenital absence of left diaphragm in a
neonate.

In diaphragmatic agenesis (DA) there is a very large
diaphragmatic defect requiring a prosthetic patch or
muscle flap for closure, whereas in classical congenital
diaphragmatic hernia (CDH), the defect is amenable to
repair by direct primary suture. On the basis of different
data, it is believed that DA is a subgroup of CDH and not
a separate entity.

We present a case of the left sided agenesis of diaphragm
in which bovine pericardium is used for repair who
developed severe respiratory symptoms both in early and
late postnatal period.

Key Words:  Diaphragmatic ~ Agenesis, Bovine
Pericardium

OzZET

Sighr Perikardi Uygulanan Dogumsal Sol Diyafragma
Agenezisi

Diyafragma agenezisinde(DA) diyafragmanin tam
yoklugu nedeniyle defektin protezle veya adele flepleri
ile onarilmasi gerkmektedir. Halbuki klasik konjenital
diyafragmatik hernilerde (KDH) diyafragmatik kalintilarin
primer olarak dikilmesi genellikle yeterlidir. Bazi verilere
dayanarak DA'ler ayn bir antite degil, KDH'lerin bir alt
grubu olarak  degerlendirilmektedir. Burada sol
diyafragma agenezisi olan ve bovin perikardy ile onarimi
yaptlan bir yeni doganin  erken ve ge¢ ddnemi
tanimlandi. ’

Anahtar Kelimeler: Dogumsal diyafragma yoklugu
,sigir perikardiyumu

Congenital diaphragmatic hernia (CDH) is
associated with displacement of abdominal
organs in to the thoracic cavity and the most
serious form of these defects is the complete
absence of hemidiaphragm.

Classification of CDH as diaphragmatic
agenesis (DA) or classical CDH is based on
findings at operation. With DA there is a very
large diaphragmatic defect requiring a prosthetic
patch or muscle flap for closure (1) . Owing a
worse prognosis in diaphragmatic agenesis
intensive preoperative preparation and
postoperative ventilatory care are required when
compared to classical CDH (1).

Case Report

A female full-term neonate weighing 3500 g
was born by vaginal delivery to a 34 year old
mother. Prenatally, ultrasound examinations
failed to show any abnormalities. On delivery,
she was intubated, ventilated, and an umblical
catheter was placed. A chest x-ray showed a
left-sided CDH. Pre-operative echocardiogram
revealed persistence of left superior vena cava,
which was the only associated cardiovascular
abnormality. Radial artery blood gas analysis was
made on admission and again when stabilized
preoperatively. She underwent surgery within the
first 12 hours of life. A laparotomy was performed
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revealing  complete absence of the left
diaphragm and all of the abdominal organs, with

the exception of the kidneys, descending colon

and rectum were in left thorax. Severe
hypoplasia of the left lung was observed. The
defect was repaired by suturing the bovine
pericardium to the ribs with 000 polypropylen.
Postoperative course was complicated by three
weeks of ventilator therapy and persistence of
oxygen need beyond neonatal period. Early in the
post extubation period the infant was started on
inhalation therapy comprised of salbutamol
(0.15mg/kg qid) and budenosid (375 ucg bid).
FiO5 requirement of 0.3-0.4 in order to maintain
Sa0Oy of 95 % was persisted for 3 months.
Contrast x-ray of the chest and the abdomen
showed a repaired left sided DA with bovine
pericardium at one year of age (Figure 1).
Quantitative analysis of scintigraphic
examination showed that 81% of the lung
perfusion was provided by the right and 19% by
the left lung (Figure 2). Though, the caloric and
protein intake was provided by parenteral and
enteral nutrition, growth of the infant was not
optimal. The weight and height of the infant is
currently was at the 3'd and 10th percentile

Figure 1: A chest and abominal x-ray with contrast
material showed a repaired left —sided Diaphragmatic
Agenesis with bovine pericardium at one year of age.

USE OF BOVINE PERICARDIUM FOR CONGENITAL ABSENCE OF LEFT DIAPHRAGM

Figure 2: Quantitive analysis of lung perfusion
scintigraphy showed 81% of lung perfusion provided
by right and 19% by left lung.

respectively. She is now 12 months old, and free
of supplemental oxygen therapy .

Discussion

Many operative techniques such as; suturing
the liver(2), prerenal fascia(3),  synthetic
materials(4), and muscle flap from the anterior
and lateral lower thoracic wall(5) have been
proposed for the repair of this large defect of the
diaphragm when the muscular remnants cannot
be approximated. Organic materials have their
disadvantage of technical availability, whereas
synthetic materials have been suggested to
demonstrate dehiscence(2-5). Despite these
disadvantages, most of these materials especially
synthetic ones were found to be acceptable. But
the surgeons keep searching for a hetter
prosthetic material. The bovine pericardium was
used for the repair of congenital absence of left

-diaphragm in a newborn. Though this material

have been used for hernia repair and as a
bioprothesis for the closure of abdominal wall
defects(6), present case is one of the first to report
of its use in diaphragmatic hernia repair. It has
been suggested that preserved bovine
pericardium demonstrates similar charecteristics
to dura; it was shown to be firmly incorporated
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Table 1: Congenital Diaphragmatic Hernia-Diaphragmatic Agenesis

Reference Number of CDH* cases Classical CDH DA** Alive( number/%)

1 23 15 8 ‘4

6 37 27 10 4

10 38 36 2 2

8 108 92 16 3

11 109 101 8

9 26 26

53 52 1 1
Total 394 303 44 (11) 13 (30)

*CDH: Congenital Diaphragmatic herniation
**DA: Diaphragmatic Agenesis

into the host tissue and maintains its strength over
a prolonged period of time(6).

In the last 10 years period there is only a
single case of DA among 53 CDH cases at our
department. DA is relatively rare and posesses an
unfavorable prognosis. The mean survival rate of
63 % indicates that despite decades of individual
effort, the CDH problem is far from solved(7).
Valantene and Brereton found in their review of
57 patients with CDH, 10 of whom had DA, that
the degree of pulmonary hypoplasia rather than
the size of the diaphragmatic defect was the main
prognostic factor. They found little difference in
the outcome of 10 infants with DA and 27 infants
with CDH. However Tsang et al claimed that DA
is associated with significantly higher morbidity
and mortality when compared to classical
postero-lateral defects of the diaphragm, and
therefore should be recognized as seperate
clinical entity. Baglaj et al.(8) reported that, of
108 babies with CDH, 16 (14.8%) were identified
as having DA. Nine were subjected to operation
and all required diaphragmatic replacement.
Only 3 survived; thus, mortality in the DA group
was 81.25 %, and among those who underwent
surgery 66.6%.

Post operative course was complicated with
three weeks of artificial ventilation and
persistence of oxygen need beyond neonatal
period in the present case. Fio, regirement of

0.3-0.4 in order to maintain SaO, of 95 % was
persisted for 3 months. From that period till 12
months, no further oxygen supplementation nor
any medication for ventilatory support was
needed.

On the basis of these data it is believed that
DA is a subgroup of CDH and not a separate
entity. Whether the large defect in the diaphragm
is secondary to a greater volume of herniated
contents or is the primary event leading to more
herniation of contents is not known (1).Their
observations support the hypothesis that DA
occurs in the very early stages of embryonic life
and may be attributed to developmental arrest of
the septum transversum . Berman et al.(10)
reported that, of 26 infants and children of CDH,
16 were misdiagnosed. Twenty-six patients were
evaluated late presenting of CDH between 2
months and 12 years of age. It was collected that,
of 394 CDH babies 44 were identified as having
DA (Tablel).

It is our impression that bovine pericardium is
a good not even worse alternative to other
prosthetic materials. More rapidly and firmly
fixing to the chest wall, retaining its tensile
strength for a long period of time, the formation
of a cicatricial plate provided satisfactory
stabilisation of the diaphram are the possible
advantages of bovine pericardium in the repair of
large defects of the diaphragm when the
muscular remnants cannot be approximated.
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SYMPTOMATIC SACRAL TARLOV CYST: Case Report

Hakan Kayali* < Biilent Diiz* + Engin Gonul*

SUMMARY

Tarlov cysts are perineural cysts that usually arise in the
extradural components of sacral or coccygeal nerve roots
at the junction of the dorsal root ganglion. On rare
occasions Tarlov cysts may be symptomatic. A case of
symptomatic sacral Tarlov cyst is reported and
appropriate patient selection for microsurgical treatment
is discussed.

Key Words: Microsurgical Treatment, Tarlov Cyst

OZET
Semptomatik Tarlov Kisti: Olgu Sunumu

Tarlov kistleri, dorsal kk ganglionunun genellikle sacral
veya  koksigeal  sinir  ké&klerinin  ekstradural
komponetleriyle birlesme yerinde ortaya ¢ikan perinéral
kistlerdir. Nadiren Tarlov kistleri semptomatik olurlar.
Burada semptomatik bir sakral Tarlov kisti vakasi
sunulmusg ve mikrocerrahi tedavi igin uygun hasta se¢imi
tartigiimugtir.

Anahtar Kelimeler: Mikrocerrahi Tedavi, Tarlov Kisti

Tarlov cysts are perineural cysts usually
arising in the extradural components of sacral or
coccygeal nerve roots at the junction of the
dorsal root ganglion as described first by Tarlov
in 1938. Sacral perineural cysts are usually found
incidentally during imaging modalities or at
autopsy (1). However, on rare occasions Tarlov
cysts may be symptomatic and appropriate
surgical treatment should be performed
according to appropriate patient selection. The
authors reported a case of symptomatic sacral
perineural cyst diagnosed with magnetic
resonance imaging (MRI) and microsurgical
treatment performed by fenestration and
imbrication of the cyst.

Case Report

A 20-year-old man presented with burning
pain radiating from buttock to [ateral thigh and
left leg and bladder disfunction. The pain was
worsening when standing upright or lying supine
and was relieving at lying prone position. He has

*  Department of Neurosurgery School of Medicine GATA

also experienced increased pain when valsalva
maneuver performed. He did not complain
weakness of his legs. The patient was significantly
incapacitated, by these symptoms. Medical
treatment by analgesic drugs were used before
admission to our department but the patient has
not revealed any pain relief.

The diagnosis of sacra!l perineural cysts were
performed by computed tomography and MRI
(Figure 1, 2). Preoperative urodynamic studies
were performed and results were abnormal.
According to the onset of bladder disfunction and
exacerbation of radiculopathy with postural
changes and valsalva maneuver we decided to
perform surgery.

A sacral laminectomy was performed which
revealed the cyst occupying the hollow of the
sacrum. Microsurgical cyst fenestration and cyst
imbrication was performed under operation
microscope (Fig 3, 4). After surgery radicular pain
and bladder control improved markedly. There
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Figure 2:
T1-weighted
sagittal image of
sacral Tarlov cyst,

was no cerebrospinal fluid leaks and no new
postoperative neurosurgical deficits. 3 months
later the patient was complaining only local pain
on his buttock.

Discussion

Sacral perineural cysts rarely become
symptomatic. Tarlov described spinal perineural

SYMTOMATIC SACRAL TARLOV CYST: Case Report

Figure 3: Intraoperative photograph of Tarlov cyst before
fenestration. Sacral nerve raot is retracted. Arrowhead
indicates the tarlov cyst.

Figure 4: intraoperative photograph of Tarlov cyst after cyst
fenestration and imbrication. Sacral nerve root is retracted
and arrowhead indicates the imbricated Tarlov cyst.

cysts while conducting an anatomic study for
another purpose in 1938 (1). Since then less then
symptomatic perineural cysts were found in 1%
of incidentally discovered patients (2). The
symptoms should be local or radicular pain,
urinary incontinance, bladder disfunction,
micturation disorders, cocygodynia, sensibility
loss, dysesthesia or paresthesia or paresis
according to the involved root (3).

Computed tomographic myelograms and MRI
are useful for diagnosis (4,5). Tarlov cysts are best
observed using T2-weighted MRI sequences. T1-
weighted MRI sequences have also diagnostic
value. The cysts are seen as fluid filled spaces in
cerebrospinal fluid intensity at MRI sequences.
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Treatment options of the Tarlov cysts are
decompressive sacral laminectomy, cyst and
nerve root resection, incision and drainage or the
cyst with imbrication of the redundant nerve root
sheath and lumbar cerebrospinal fluid drainage
with lumboperitoneal shunting procedure, and
cyst-subarachnoid shunt application (4,6-13).
Appropriate patient selection is the key point of
the surgical treatment. Medical treatment
including analgesic and anti-inflammatory
medication and physical therapy is the first step
of all treatment. However, the onset of
incontinence, bladder disfunction and the onset
of impotence invites surgical intervention. Simple
decompression has proven not to be successful.
Cyst and nerve root resection often result in a
neurological deficit (7). Praveen et al. observed
that patients who experienced preoperative
exacerbation of their radiculopathy with both
postural changes and valsalva maneuvers were
most likely to benefit from microsurgery (4). In
our case according to bladder disfunction and
radiculopathy with both postural changes and
valsalva maneuvers we have chosen
microsurgical treatment with cyst fenestration
and imbrication. To prevent CSF lekage muscle
grafts were placed epidurally over the fenestrated

105

cyst. But we did not use any lumbar subaracnoid
drain or perform lumbar puncture. However, if
CSF leakage occurs lumbar subaracnoid drainage
should be useful (4). The symptoms of the Tarlov
cyst may arise from the compression of the
involved root due to the intracystic
hyperpressure. It has been hypothesized that the
cyst neck serves as a valve and according to the
systolic pulsation and patient’s postural changes
CSF enters the cyst but could not exit. When the
cyst fills, the pain occurs; when the cyst deflates
the pain reliefs (2, 14). So that the treatment
modalities are based on this valve hypothesis.
Incision and drainage of the cyst with imbrication
of the redundant nerve reestablishes the cyst
walls and the symptoms may resolve due to the
disappearing of the intracystic hyperpressure.
Lumbar cerebraspinal fluid drainage with
lumboperitoneal shunting procedure and cyst
subaracnoid shunt application are new treatment
options. In multiple Tarlov cysts cases these
treatment options should be useful.

In conclusion surgical treatment of the Tarlov
cysts should be recommended to appropriately
selected symptomatic cases.



106

REFERENCES

. Tarlov IM. Perineural cysts of the spinal nerve

roots. Arch Neurol Psychiatry 1938; 40:1067-74.

Paulsen RD, Call GA, Mertagh FR. Prevalence and
percutaneous drainage of cysts of the sacral nerve
root sheath (Tarlov cysts). AJNR 1994; 15:293-297.

Bartels RH, van Overbeeke. Lumbar cerebrospinal
fluid drainage for symptomatic sacral nerve root
cysts. An adjuvant diagnostic procedure and/or
alternative treatment? Technical case report.
Neurosurgery 1997; 40:861-864.

Praveen VM, Lawrence HP, Bruce MM, Janet MC,
Philip RW. Microsurgical treatment of symptomatic
Tarlov cysts. Neurosurgery 2000; 47:74-79.

Squeira EB, Schaffer L, Kranzler LI, Gan ). CT
characteristics of sacral perineural cysts: Report of
two cases. ] Neurosurg 1984; 61:596-598.

Gortvai P. Extradural cysts of the spinal canal. )
Neurol Neurosurg Psychiatry 1963; 26:223-230.

Kurz LT, Centeno RS, Alksne JF, Garfin SR.
Perineural cysts of sacral nerve roots. Neuro-
Orthopedics 1989; 7:24-31.

10.

11.

12,

13.

14.

. McCrum C, Williams

SYMTOMATIC SACRAL TARLOV CYST: Case Report

B. Spinal extradural
arachnoid pouches: Report of two cases. |
Neurosurg 1982; 57:849-852.

Morio Y, Nanjo Y, Nagashima H, Minamizaki T,
Teshima R. Sacral cyst managed with cyst-
subarachnoid shunt: a technical case report: Spine
2001; Feb 15; 26 (4): 451-453.

Nabors MW, Pait TG, Byrd EB, Najmaldin OK,
Davis DO, Kobrine Al, Rizzoli HV. Updated
assessment and current classification of spinal
meningeal cysts. ) Neurosurg 1988; 68:366-377.

Plewes )L, Jacobsen I. Sciatica caused by sacral-
nerve-root cysts Lancet 1970; 2:799-802.

Tarlov IM. Cysts (perineural) of the sacral nerve
roots: Another cause (removable) of sciatic pain.
JAMA 1948; 138:740-744.

Tarlov IM. Spinal perineural and meningeal cysts. |
Neurol Neurosurg Psychiatry 1970; 33:833-843.

Rodriewicz GS, Kaufmann B, Spetaler RF.
Diagnosis of sacral perineural cysts by nuclear
magnetic resonance. Surg Neurol 1984;22:50-52.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'STEP'] [Based on 'STEP'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /ExportLayers /ExportAllLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


