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CEREBROSPINAL FLUID FINDINGS AND SERUM
C-REACTIVE PROTEIN IN THE DIFFERENTIAL
DIAGNOSIS OF ACUTE MENINGITIS

Goniil Tamir* < Necdet Kuyucu** ¢ Arzu Bakirtag***

SUMMARY

The aim of the study is to evaluate routinely used
cerebrospinal fluid (CSF) indices and initial serum
C-Reactive Protein (CRP) level in the differential di-
agnosis of bacterial meningitis from aseptic menin-
gitis. For this purpose records of 97 patients with
acute bacterial or aseptic meningitis were analysed
retrospectively. Mean CSF leukocyte count, CSF
protein and glucose level and serum CRP level we-
re found significantly different in patients with
aseptic and bacterial meningitis. Polymorphonucle-
ar leukocyte (PMNL) predominance of >50 % in
CSF was found to have sensitivity and negative pre-
dictive value (NPV) 96.3 % and 96.2 % respectively
for bacterial meningitis. Although specifity and po-
sitive predictive value (PPV) of cerebrospinal fluid
pleocytosis, high CSF protein (> 100 mg/dl) and low
CSF glucose (< 50 mg/dl) were high (> 90 %) for
bacterial meningitis, their sensitivity and NPV were
low (< 90 %). The most specific test was CSF gluco-
se level below 20 mg/dl for bacterial meningitis.

As a conclusion; except PMNL predominance in
CSF, routinely used CSF indices and serum CRP le-
vel could not predict bacterial meningitis alone
when Gram stain is-negative.

Key Words: Aseptic, Bacterial, Meningitis, Diag-
nosis

OzET

Akut Menenjitin Ayirici Tanusinda Beyin Omurilik Sivist
Bulgular: ve Serum C-Reaktif Protein Diizeyi

Bu calismanin amact;bakteriyel menenijitin,aseptik me-
nenjitten ayirict tanisinda rutin olarak kullanilan Beyin
Omirilik Sivisi (BOS) bulgulari ve serum C-Reaktif Protein
(CRP) duzeylerinin degerini arastirmaktir.Bu amagla 97
akut bakteriyel veya aseptik menenjitli hastanin kayitlari
retrospektif olarak incelenmigtir.Bakteriyel ve aseptik me-
nenjitli hastalarda ortalama BOS |8kosit sayisi,BOS prote-
in,glikoz dtizeyleri ve serum CRP duizeyleri belirgin olarak
farkl bulunmustur.Beyin omirilik sivisinda %50’den fazla
polimorfonikleer I18kosit (PMNL) hakimiyetinin bakteriyel
menenjit igin sensitivitesi ve negatif prediktif degeri sira-
slyla %96.3 ve %96.2 olarak bulunmustur.Beyin omirilik
sivist pleositozunun,yliksek( >100 mg/d! ) protein diizeyi-
nin,diistik (< 50mg/dl) glikoz dtizeyinin bakteriyel menen-
jit icin spesifiteleri ve pozitif prediktif degerleri ylksek
(>%90) olmasina ragmen,sensitiviteleri ve negatif predik-
tif degerleri diigik (< %90) bulunmugtur.Bakteriyel me-
nenjit igin en spesifik test 20 mg/dI’nin altinda BOS glikoz
dtizeyi olarak bulunmustur.Sonug olarak Gram boyamada
bakterinin saptanamadig) durumlarda,BOS’da PMNL ha-
kimiyeti diginda,rutin olarak kullanilan BOS bulgulari ve
serum CRP dtizeyinin bakteriyel menenjiti belirleyemedi-
Bi gdristine variimigtir,

Anahtar Kelimeler:Aseptik,Bakteriyel, Menenijit, Tani
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The management strategies and prognosis of
bacterial and aseptic meningitis are quite diffe-
rent so early identification of the etiological
agent, although difficult becomes an important is-
sue. The differentiation between bacterial and
aseptic meningitis is based on both the clinical
findings and the examination of the CSF for the
number and morphological characteristics of le-
ukocytes, protein and glucose concentrations,
gram staining, bacterial, viral cultures and anti-
gen presence. The initial CSF specimen someti-
mes does not allow the clinician to distinguish
bacterial meningitis from viral meningitis beca-
use of an overlap in some of the typical labora-
tory findings (1-3). Determination of serum CRP is
an important tool when differentiating bacterial
and viral meningitis (4 - 9).

In this retrospective study, we compared the
efficacy of CSF indices and serum CRP in order
to differentiate bacterial meningitis from aseptic
meningitis.

PATIENTS AND METHODS:

We reviewed the charts of patients with a final
diagnosis of acute aseptic or bacterial meningitis
who were admitted to Dr. Sami Ulus Children’ s
Hospital between January and December 1999.
The exclusion criteria were ; patients presenting
in the first manth of life, cases associated with ne-
urosurgical procedures like CSF shunt infections,
immunocompromised patients, cases of encep-
halitis and a history of antibiotic use within 5
days before the admission. Aseptic meningitis
was defined as a CSF pleocytosis of at least 6
WBC / mm3 together with no bacterial growth on
the culture nor any visible bacteria on the gram-
stained smear of the CSF. The rapid recovery of
patients with aseptic disease suggested us Lhal ol-
her serious causes of meningitis such as tuber-
culosis or fungal infections were unlikely. Bacte-
rial meningitis was diagnosed if the CSF culture
or gram-stained smear of the CSF were positive.
The information collected from each case inclu-
ded demographic data, the duration of symptoms
and hospital stay and clinical and laboratory fin-
dings. All the patients in hoth graups were evalu-
ated in the first 24 hours of their illness. Traditi-

onal methods were used to measure the CSF le-
ukocyte counts, glucose and protein concentrati-
ons. The ratio of CSF polymorphonuclear le-
ukocytes was calculated from the microscopical
examination of Wright stained CSF smear. Serum
CRP level was measured nephelometrically (Da-
de Behring-Behring 100). Gram staining was con-
sidered positive if any visible organisms were se-
en on light microscopic examination of the slide
by at least two physicians. The groups of bacteri-
al and aseptic meningitis were compared for CSF
indices and serum CRP levels on admission.

In most cases the distribution of data was ske-
wed so the Mann-Whithey U test was used for
comparison of continous variables. Mean values
with standart deviation (SD) are presented. The
sensitivity, specifity, NPV and PPV of each vari-
able were calculated for the bacterial meninigitis.
All analyses were done with the statistical packa-
ges SPSS-PC.

RESULTS:

Sixty-nine children aged three months to 14
years (mean = SD: 77.7 £ 46.7 months) with
aseptic meningitis and 30 children aged one
month to 8 years (mean + SD: 37.4 x 32.2
months) with bacterial meningitis were enrolled
in the study. The mean age of patients with asep-
tic meningitis was significantly higher than that of
the bacterial meningitis (p<0.001). Seventy per-
cent of the aseptic meningitis cases and 57 % of
the bacterial meningitis cases were boys
{p>0.05).

Sixty-four (96.9 %) patients with aseptic menin-
gitis and 28 (93.3 %) bacterial meningitis had his-
tory of fever on admission. The difference between
the two groups considering fever was not statisti-
cally significant (p>0.05). Headache (70.1 %) and
vomiting (82 %) were the most frequent symptoms
in patients with aseptic meningitis Convulsions
and decreased level of consciousness were more
frequent in bacterial meningitis cases than the asep-
tic ones. There was one (1.5 %) patient with con-
vulsion in aseptic meningitis group versus 9 (30 %)
patients in bacterial meningitis group (p<0.001). Si-
milarly there were 3 (4.5 %) patients with decre-
ased level of consciousness in aseptic meningitis
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group versus 14 (46.6 %) patients in bacterial me-
ningitis group (p<0.001).

The pathogens isolated from the CSF of bacte-
rial meningitis cases were Haemophilus influen-
zae (7), Streptococcus pneumoniae (4) and Neis-
seria meningitis (3). No pathogen had been isola-
ted from16 of 30 CSF cultures. However Gram
positive diplococci were detected in 11, Gram
negative coccobacilli in three and Gram negative
coccus in two of these cuiture negative CSF spe-
cimens on gram stain . We could only have done
viral cultures in 6 patients in aseptic menengi-
tis group. Echovirus 30 was isolated in one of
them from feces. We think that isolation of Ec-
hovirus 30 in 42.8 % of patients with aseptic
meningitis during the same period in Ankara in
another reference hospital (10) could be signifi-
cant epidemiologically.

Cerebrospinal fluid findings and serum CRP
levels were summarized in Table 1. Although we
observed significant differences between CSF
protein, glucose and serum CRP levels of patients
in both groups some overlapping was also pre-
sent and these should have been explained. We
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thought that it would be suitable to show these
overlapping values on another table with diife-
rent cut-off levels (Table 2). The sensitivity, speci-
ficity, positive and negative predictive values of
these parameters in the identification of bacterial
meningitis were shown on Table 3.

The average duration of hospitalization for
aseptic and bacterial meningitis group were as
follows : 4.4 + 4 days (0-17 days) and 15.1 2 7.2
days (1-35 days). The patients defined aseptic
meningitis with an apperent mild illness were fol-
lowed as outpatients. There were no deaths in
aseptic meningitis group but two deaths in bacte-
rial meningitis group, one on the 1 st day and
the other on the 35 th day of hospitalization. Both
of these cases were pneumococcal meningitis.

Table1: CSF Findings of the Patients with Aseptic and Bacterial Meningitis

Aseptic (n=67) Bacterial (n=30) P value
Mean 1 SD Mean £ SD

WBC (cells/mm3) 461 £ 100.7 2881 +2329.7 >0.05
{6-3000) (16-8000)

Protein (mg# dI) 3244242 92887 <0.001
(10-73) (6-350)

Glucose (mg/dl) 6721116 4321322 <0.05
(47-108) (0-102)

CRP (mg/dl) 229+ I22 115.31£101.3 <0.001

(2-90) (2-387)
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Table 2: The distribution of CSF protein, glucose and serum CRP values at different cutoff levels

Aseptic (n=67) %

Bacterial (n=30) %

CSF Protein (mg/dl)
<50

50-100

> 100

CSF Glucose (mg/dl)
<20

20-50

> 50

Serum CRP (mg/dl)
<20

20-40

> 40

CSF PMNL (%)
<350

50-90

>90

CSF WBC (fmm3)
< 1000

1000-2000

>2000

82.2
16.1

1.6

1.6

98.4

33.7

209

254

46.1

45.3

8.6

95.4

4.5

344
344

31

344
13.8

51.7

16.6
10

73.4

3.7
44.4

51.8

30.5
10

59.5
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Table 3: Sensitivity, Specifity, Positive and Negative Predictive Value for CSF indices and Serum CRP

levels for the diagnosis of bacterial meningitis

Sensitivity (%) Specifity (%) PPV (%) NPV (%)

CSF Indices
WBC (cells/mm3)

1000-2000 70 95.5 87.5 87.7
> 2000 60 95.5 85.7 842
PMNL (%)
50-90 96.3 43.1 44.1 96.2
>90 70.4 86.2 70.4 86.2
Protein (mg/dl)
50-100 65.5 82.3 63.3 83.6
>100 31 98.4 90 75.3
Glucose (mg/dl)
<20 345 100 100 76.8
20-50 48.3 98.4 93.3 80.5
Serum CRP
(mg/dl)
20-40 82.1 542 46 86.5
> 40 75 . 84.7 70 87.7

DISCUSSION: Clinical findings such as presence of convulsi-

Early diagnosis and treatment of acute bacte-
rial meningitis are important to reduce mortality
and*morbidity. However a definite diagnosis is
difficult especially in cases whom no bacteria
could be seen on the Gram stain. So far there has
been no single laboratory test reported that is 100
% reliable for the rapid diagnosis of acute bacte-
rial meningitis (8).

ons, alteration of mental status and younger age
which are among classic information suggesting
bacterial meningitis were also found significant in
our study (11).

In this study we investigated the significance

of routinely used laboratory tests for differential
diagnosis of bacterial and aseptic meningitis. We
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found that mean CSF leukocyte count was not
statistically different in aseptic and bacterial me-
ningitis groups and a CSF leukocyte count of mo-
re than 1000/mm3 or even more than 2000/mm3
are not significant for the diagnosis of bacterial
meningitis. In many studies it has been reported
that low leukocyte counts could not rule out bac-
terial meningitis, moreover significantly high ple-
ocytosis have been documented in enteroviral
epidemics (3, 8,9, 12, 13, 14, 15). We observed
that PMNL predominance in CSF above 50 % s
a sensitive test for the diagnosis of bacterial me-
ningitis however an increase in PMNL predomi-
nance in CSF more than 90 % did not augment
the sensitivity, in contrast reduced it from 96.3 %
to 70.4 %. It has been known that a PMNL pre-
dominance in CSF is a good predictor of bacteri-
al meningitis: However in a recent study 57 % of
patients with aseptic meningitis were reported to
have PMNL predominance in CSF (16). Similarly
in our aseptic meningitis group PMNL predomi-
nance in CSF was present in more than half of the
patients.

In our study group a CSF protein over 50
mg/dl and 100 mg/dl were found specific but not
reliable in the diagnosis of bacterial meningitis,
because one third of patients with bacterial me-
ningitis had CSF protein level below 50 mg/dl.
Significant decrease in CSF glucose level below
20 mg/dl was also found 100 % specific for bac-
terial meningitis similar to other reports (9). We
had no patient in aseptic meningitis group whose
CSF glucose level is below 20 mg/dl however
two thirds of patients in bacterial meningitis gro-

up had CSF glucose level above 20 mg/dl. Altho-
ugh a low CSF glucose concentration and a high
CSF protein concentration strongly suggest bacte-
rial meningitis, normal findings could not exclu-
de it (8, 9).

We found that mean serum CRP values were
significantly different between bacterial and
aseptic meningitis but in one fifth of patients with
bacterial meninigitis, serum CRP levels were be-
low 20 mg/dl and in one fourth of them it was be-
low 40 mg/dl. So we observed that the sensitivity
and NPV of high serum CRP concentrations co-
uld not reach to reliable levels, in otherwords
they were below 90 %. Since 1980’ s many stu-
dies reported serum CRP level is extremely reliab-
le in distinguishing bacterial from aseptic menin-
gitis (4, 6, 17). In contrast to our results in a re-
cent study sensitivity, specificity and negative
predictive values of serum CRP level were found
as 96 %, 93 % and 99 % respectively for bacteri-
al meningitis (8).

As a conclusion we think that PMNL predomi-
nance in CSF has a reliable sensitivity and NPV
for bacterial meningitis although CSF pleocytosis
even with PMNL predominance over 90 % may
be present in both aseptic and bacterial menin-
gitis. In contrast to statistically difference betwe-
en aseptic and bacterial meningitis considering
the mean CSF leucocyte count > 1000/mm3,
CSF protein >100 mg/dl, CSF glucose < 20 mg/dl
and serum CRP level > 40 mg/di which were all
highly spesific, none of these parameters had re-
liable sensitivity and NPV for the diagnosis of
bacterial meningitis.
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ORAL FEEDING AFTER ABDOMINAL SURGERY :
EARLY OR LATE?

Meral Barlas*** ¢ Ozgiir Denli**

SUMMARY

Background/Purpose: A prospective, randomized,
controlled experimental study was performed to determi-
ne the effect of immediate versus delayed (72hours) pos-
toperative oral feeding on wound healing , intestinal ad-
hesions and weight loss after experimental abdominal
surgery.

Methods: Twenty-four male New Zealand rabbits we-
ighing 2000-3000 g were divided into two groups. Each
group consist of twelve animals and underwent control,
sham, splenectomy, inferior hepatic lobectomy, partial
gastric and colonic resections and anastomosis respecti-
vely. An 8cm median laparotomy was performed after an
anesthesia. The study consisted of the comparative valu-
es on mortality, body weight, radiologic, histopathologic
examinations, bursting pressures and intraperitoneal ad-
hesions.

Results: Abdominal wound and colonic anastomotic
strength was higher ,wound healing parameters and the
histopathologic results were found to be better in the
early oral-fed group (p<0,01). However increased weight
loss and decreased intraperitoneal adhesions were fo-
und in early oral fed group.There was no statistically sig-
nificant difference at the laboratory examination betwe-
en the groups.

Conclusions: Immediate postoperative oral feeding re-
sults, improvement in wound healing , decreased intra-
peritoneal adhesions and increased weight loss (light)
after abdominal surgery.

Key Words: Postoperative Early Oral Feeding, Wound
Healing,Intraperitoneal Adhesions,Weight Loss

OZET

Karin Ameliyatlarindan Sonra Oral Beslenme
Erken mi - Geg mi?

Amag: Karin ameliyatlarindan sonra erken veya
gecikmis (72 saat) oral beslenmenin yara iyilesme-
si, karin ici yapigikhiga veagirlik kaybina etkilerini
aragtirmak.

Yéntem: 2000-3000 gr agirhginda 24 adet erkek
Yeni Zelanda tavsanindan 2 grup yapildi.Her
grupta 12 denek olmak iizere kontrol, sham, sple-
nektomi, karaciger lob rezeksiyonu, parsiyel mi-
de rezeksiyonu ve kolon rezeksiyon-anastomozu
yapildi.Cerrahi girisim anestezi uygulandiktan
sonra 8 ¢cm median laparotomiyle yapildi. Erken
ve ge¢ beslenen 2 grupta mortalite, viicut agirhig),
radyolojik, histopatolojik, immtinsistem, patlama
basinglari ve karin ici yapigikhklar aragtirildi.

Bulgular: Erken beslenen grupta ge¢ beslenen
gruba oranla yara iyilesmesinin daha iyi , karin ici
yapigikliklarin daha az (p<0,01)ve agirlik kaybinin
hafif derecede arttig) saptandi. lki grupta da biyo-
kimyasal tetkiklerde belirgin bir farklilk izlenme-
di.

Yorum: Post-operatif erken beslenme ile, karin
ici ameliyatlardan sonra ,yara iyilegmesinin olum-
lu etkilendigi,karin ici yapigikliklarin azaldig) an-
cak agirhk kaybininin hafif derecede arttig1 saptan-
migtir.

Anahtar Kelimeler: Erken Oral Beslenme, Yara
lyilesmesi, Kann Igi Yapigiklik, Agirlik Kaybi
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The beneficial effects of enteral feeding on gas-
trointestinal growth and function are well known.
However, it is unclear whether immediate postoper-
ative administration of nutrients improves wound
healing (1,2). A prospective, randomized study of
early versus delayed enteral nutrition in postsurgery
patients reported a reduction in the incidence of sep-
sis when enteral nutrients were administered imme-
diately after trauma (3). Wound healing is an impor-
tant component for optimizing recovery after surgery
and trauma. Improved wound healing should reduce
wound and systemic infection and decrease hospital
stay.(4,5)This study was undertaken to investigate
the effect of the early or late oral postoperative feed-
ing to the wound healing, intraperitoneal adhe-
sions,weight loss and immune system.

MATERIALS AND METHODS

Twenty-four male New Zealand rabbits, weigh-
ing 2000-3000 g. were divided into two groups.
Each group consisted of 12 rabbits and underwent
control; sham, splenectomy, inferior hepatic lobec-
tomy, partial gastric and colon resection and anasto-
mosis. Ceftriaxone Sodium 100mg/kg intramuscular
was administered preoperatively to all animals. After
40 mg/kg Ketamine HCl and Xylazine 5mg/kg intra-
muscular anesthesia an 8 cm median laparotomy
was performed. Control group only received anes-
thesia, no surgical procedure was done. After the
abdominal operation the wound was closed uni-
formly in all animals with interrupted 3/0 silk sutures
in two layers. Half of the animals in all groups { the
early oral-fed group) received the Rabbit food
immediately after surgery. Rest of the animals
received a mixture of 50 mL 5% dextrose + normal
saline twice daily and they were fed with the soft for-
mula at 72 hrs. postoperatively. Animals were
weighed with an electronic scale and the data were
recorded daily. On the 5th postoperative day, the
skin and abdominal wall sutures were removed. A
surgical glove size 7.5 was inserted into the peri-
toneal cavity through a small suprapubic incision.
The glove was slowly inflated and the pressure was
recorded till disruption of the abdominal wound
occurred. After measuring the wound strength
integrity of the anastomosis, existence of perianasto-
motic abscess or peritonitis and adhesion formations
were recorded. Evaluation was performed according
to Van der Ham et al (6), (Table 1). The anastomosis
was carefully dissected along with 3,0 cm of healthy
colon proximally and distally and cleared of stool.

ORAL FEEDING AFTER ABDOMINAL SURGERY : EARLY OR LATE?

The proximal end was ligated using a 3/0 silk suture
and a catheter was secured into the distal end via an
enterostomy and attached to the bursting pressure
apparatus.

Isotonic saline was infused through this catheter
at a constant rate of 1 mL/min. The bursting pressure
was recorded in mm-Hg as the pressure at which
leakage of saline of gross rupture of the anastomosis
was noted. All the measurements were performed

Table 1: Evaluation of adhesions in a 20 expe-
rimental rabbits, according to Van der Ham et al

(6)

Adhesions 0 1 2 3
Early oral- 7 2 1 -
fed group

Late oral-fed 3 2 4 1
group

O:no adhesions, 1:Minimal adhesion,mainly
between anastomosis and omentum,

2:moderate adhesions(between omentum
and anastomotic site ,between anastomosis and
a loop of small bowel)

3:Severe and extensive adhesions including
abscess formation

when the animals were anesthesized and alive. The
animals were sacrified with an overdose of pento-
barbital.

The abdominal wound (Table 2), anastomotic
(Table 3) and partial gastric resection site was resect-
ed and fixed in 10% formalin: After being stained
with hematoxylin and eosin, they were graded histo-
logically in a blind fashion, using an Ehrlich and
Hunt numerical scale "as modified by Phillips
et.al.(7). Evaluated parameters were inflammatory
cell infiltration, white blood cell count, fibroblasts,
new blood vessel development and collagen deposi-
tion. Blood samples were obtained by cardiac punc-
ture through the chest wall and, biochemical and
blood gases analyses were determined.

Mann-Whitney U test was used for statistical
analysis.
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Table2: The abdominal wound (20 rabbits)were graded histologically in a blind fashion, using an
Ehrlich and Hunt numerical scale as modified by Phillips et.al.(7)

Histological Grading 0 1 2 3 4
{Abdominal wound)
Early oral-fed 1 1 1 3 4
group
Late oral-fed 4 3 1 1 1
group

Evaluated parametérs were inflammatory cell infiltration, white blood cell count, fibroblasts, new blood

vessel development and collagen deposition.

0; No evidence 1; Occasional evidence 2; Light scattering

3; Abundant evidence 4; Confluent cells or fibers

Table-3 :Anastomotic site (4 rabbits) were graded histologically in a blind fashion, using an Ehrlich and
Hunt numerical scale as modified by Phillips et.al.(7)

Histological Grading 0 1 2 3 4
(Anastomotic site)
Early oral-fed - - 1 = 1
group
Late oral-fed - 2 - = -
group

.Evaluated parameters were inflammatory cell infiltration; white blood cell count, fibroblasts, new

blood vessel development and collagen deposition,

RESULTS

The daily weight of the animals in the early
oral-fed group was 2569.083 + 435.41 gram
whereas the animals in the late oral-fed group a
value of 2683.167 + 509.15 gram (p> 0.05) The
measured abdominal wound strength was 86,7 +
1,6128 mm-Hg in the early oral-fed group. This
value for late oral-fed group was a mean of 79,5
+ 1,0686 mm-Hg (p<0,01)The bursting pressure

of colonic anastomosis were 400 mm-Hg and
360 mm-Hg in early and late oral-fed group
respectively. Only one animal from partial gastric
resection group which was late oral-fed was died
due to dehiscence of gastric sutures.

Seven of animals in the early oral-fed group
showed no intestinal adhesions, when 2 had an
adhesion scare of 1 which exhibits minimal adhe-
sions, and 1 had moderate adhesions between
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omentum and anastomotic site. On the late oral-
fed group the severity and number adhesions
were higher when compared to the early oral-fed
group. Three of the animals had no adhesion, 2 of
the animals had minimal adhesion whereas 4 had
moderate adhesions between omentum and a loop
of small bowel and 1 had severe and extensive
adhesions including abscess formation (Table1).
The CBC, blood gases and biochemical examina-
tion revealed no significant difference (p>0.05) .
The radiologic examination with upper gastroin-
testinal system with barium showed no sign of
obstruction. In the 5th postoperative day and no
difference among groups. Histological examina-
tion of abdominal wound (Table 2),Anastomoses
(Table 3) showed a more profound inflammatory
reaction (erosions microabscesses, necroses) in
late oral-fed group compared to the early oral-fed
group. Healing of the anastomoses was better in
early oral-fed group compared to the others.

DISCUSSION

The appropriate interval of time between sur-
gical intervention or injury and initiation of post-
operative nutritional support must be defined to
determine when adverse effects occur from fail-
ure to administer needed nutrients. Immediate
postoperative enteral feeding results in decreased
weight loss and improved wound healing after
abdominal surgery in rats. (1,8-10) Their experi-
mental model consists of only inserting of gastro-
duodenal feeding tubes. However in this study
includes a wide range of abdominal operation
like partial gastric resection, splenectomy, hepat-
ic lobectomy and colonic resection and anasto-
mosis.

ORAL FEEDING AFTER ABDOMINAL SURGERY : EARLY OR LATE?

Initiation of nutritional support early after
injury has also been shown by others (11-14),

In this study abdominal wound strength was
found to be significantly higher in the early oral-
fed group than the late oral-fed group. Also the
colonic anastomotic bursting pressure were high-
er. The histopathologic findings supported a bet-
ter wound healing process in the early oral-fed
group. These data confor with the literature
demonstrating a better wound healing in early
institution of enteral feeding after surgery ( 15,16)

The severity and number of intestinal adhesi-
on in the early oral-fed group also reveal a better
wound healing process (table 1). We chose to
study the effects of wound healing at 5 days after
surgery which represents a frequent time for mo-
bilization of patients after abdominal surgery. Se-
vere malnutrition adversely affects wound he-
aling. Short-term dietary restriction is associated
with impaired colonic healing in experimental
studies and decreased wound healing in surgical
animals and patients. Impaired wound healing re-
sults from reduced fibroblast proliferation, colla-
gen synthesis and angiogenesis (2,10). Studies of
wound healing and methods of improving wound
healing are relevant to clinical practice. It is ho-
ped that faster healing will decrease the risk of in-
fection, result in faster mobilization of the patient
and decrease hospital stay . In this regard, early
oral feeding decreases infections and hospital
stay in patients after abdominal surgery(16-18).

We found that immediate postoperative oral
feeding results in improvement in wound healing,
decreased inrtaperitoneal adhesions, and incre-
ased weight loss after abdominal surgery.
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TISSUE ENGINEERING;CHICK EMBRYONIC CELL
CULTURES AND PATCHING INTESTINAL DEFECT

M.Emin Boleken** ¢ Meral Barlas***

SUMMARY:

This study was carried out using the tissue engineered
intestine of chick embryonic cell as a patch of necro-
tic intestinal segment.

Thirteen Ross chickens intestinal cells which was har-
vested from 19 days old embryos and one month old of
20 Syngeneic Ross chickens served as donors and recipi-
ents respectively.

Synthetic polyurethanes have been used as matrices
for chick cell attachment,growt and implantation.Cell
culture were prepared as described by Evans et al.

After ketamin sulfate anesthesia at laparatomy,1,5 cm
1leal defect were patched with four days embryonic cell
culturing patch with tissue engineering techniques in vit-
ro. These patched intestine were investigated as second

look operations on the first postoperative day and 1oth

,20th,60th day corresponding to 5,5,5,5 chickens res-
pectively and two centimeter proximal and distal of
patched intestinal segments were resected. X-Ray of

Gastrointestinal passage was made goth day postoperati-
vely with barium sulphate meal.

Animal survival rate was %100.There was no eviden-
ce of intestinal obstruction or dilatation with barium me-
al .Microscopically,the neomucosa consisted of a thin la-
yer of columnar epithelial cells at 10 and 20 days and
covering the whole patch area by 60 days.

The tissue engineered intestine was lined with well de-
veloped neomucosa,and could be available for not to je-
opardize the ischemic bowel.

Key Words: Tissue Engineering, Chicken Cell Culture
,Intestinal Patching

OZET
Doku Miihendisligi; Civciv Embriyo Hiicre Kiiltiirii ve
Barsak Yamanmast

Galigma,doku miithendisligi ydntemiyle Gzerinde civciv
embriyo hiicreleri Uretilmis politiretan membrantn pili¢ bar-
saBl defektine yamanarak yeni mukoza meydana gelip gel-
miyecegini arastirmak amaciyla yapilmigtir. Kisabarsak
sendromuna alternatif bir tedavi olarak “ doku mihendisli-
gi barsagl” ydnteminin kullanilip kullamlamiyacagini sapta-
makdir.

Bu amagla 19 gtinlitk Ross civciv embriyosu ve bir ay-
lik Ross piligler denek olarak kullanilmigtir. 20 cm uzunlu-
gunda, 2 mm ¢apindaki civciv embriyosu ince barsaklar
alinarak Evans ydntemiyle kiiltire hazirlandi. Iskelet olarak
politiretan membran kullaniddr.  Petri kutulanimn igine 2,4
cm ¢apli poliliretan membran yerlestirilip tizerinde ddrt glin
primer hitcre kilttird yapildt. 4 giin sonra tzerinde kultlr
hiicreleri igeren politiretan membran alinip Ross pilig ince
barsaginda olugturulan 1,5 cm ¢apindaki defekte yamandi.

Civciv embriyosu barsak hticre kulturleri igeren politre-
tan membranlarin pili¢ barsafina yamanmasindan 1, 10,
20, ve 60 giin sonra yamali segmentler cikartlip HE, Mu-
sikarmen ile boyandiginda ameliyat sonrasi 1. giinde poli-
Uretan yamanin intakt oldugu ve barsak igi materyal ile
kaplandigr, 10. ve 20 glinlerde politretan mebran tzerinin
tek sirali yeni mukoza hiicreleri  ve 60. giinde yama-
nin makroskobik olarak farkedilemedigi defektin tamamen
gok kath mukoza ile 8rtili oldugu gdrilmugtar.

Bu galigmada barsakta lokalize nekroze alanlarin  Gizerin-
de civciv embriyo kultir htcreleri bulunan politretan
membranla yamanmasinin olanakli oldugu saptanmigtir.

Anahtar Kelimeler: Doku Miihendisligi,Civciv Hiicre Kal-
tiird,Barsak Yamast
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Short bowel syndrome(SBS) is a clinical con-
dition characterized by malabsorption and mal-
nutrition after massive small bowel resection.To-
tal parenteral nutrition has improved survival for
patients;however,prolonged hyperalimentation
often leads to a variety of complications such as
catheter sepsis and loss of vascular access,prog-
ressive hepatic and renal insufficiency,and bone
demineralization (1). Multiple innovative surgical
techniques for bowel lengthening or slowing of
intestinal transit to increase the absorptive times
have been developed with limited clinical suc-
cess.Small bowel transplantation is the most pro-
mising therapy for patients with short bowel
syndrome;however ,it has been a limited method
of therapy because of complications related to
rejection,immunosuppression,and infection. Furt-
hermore, the severe shortage of donor organs es-
pecially in the pediatric population has been a
major problem for organ transplatation (2-4). The
tissue engineered intestinal patch using polyuret-
hane membrane scaffolds as a new approach to
the therapy of short bowel syndrome has been
proposed as an experimental alternative .

MATERIALS AND METHODS

Thirteen Ross chickens which was 19 day- old
embryos served as donors for isolation of intesti-
nal epithelial organoid unit isolation.Twenty
syngeneic Ross chickens weighing 1500g housed
individually,alloved access to food,water ad.!ibi-
tum and used as recipients.All eggs and animals
were purchased from Nar Chicken (Ayag,Ankara)
.Sythetic polyurethanes have been used as matri-
ces for chicken cell attachment and implantati-
on(5).Intestinal epithelial organoid units were iso-
lated as described by Evans et al(6).

Anesthesia was achieved with intramuscular
ketamine(50mg/kg). Through an abdominal midli-
ne incision,intestinal patching was performed by
indentifying the distal ileum and making a 1,5 cm
longitudinal incision on the antimesenteric bor-
der.The defects were closed with 1,8x1cm patc-
hes of 4 day culturing of organoid units using
polyurethane membrane scaffolds with continu-
ous 6/0 atraumatic silk(fig:1,2)The patched intes-
tine was placed into the abdominal cavity and

Fig1:The defect caused by 1,5 cm incision at
the antimesenteric border of small intestine

Fig 2:The antimesenteric border of small in-
testinal defect was patched with 1,8x1cm synthe-
tic polyurethane membrane ihcluiding cell cul-
ture of 19 days old chicken embryo with 6/0 silk

the abdomen was closed.The chickens were fed
normally.

Second-look operations were performed at in-
tervals from 1 day and 10,20,and 60 days corres-
ponding 5,5,5,5 chickens respectively.The ileum
with a segment 2cm.proximal

and distal to the patch was removed and spe-
cimens were immersed in %10 buffered formalin
solution .Observation for the folloving were ma-
de;mortality,radiological examination of the in-
testinal system using barium sulphate and light
microscopic evalation of the neomucosa with he-
matoxylin-eosin(H&E), and musicocarmen sta-
ining (3,4).

RESULTS

All chicken survived .Only one animal died
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immediately after the implantation of the engine-
ered intestine from an anesthetic accident.

Radiologic examination of the gastrointestinal
system in chickens was made 60 days postopera-
tively with intramuscular(10 mg/kg) ketamine ad-
ministration.Barium sulfate was given to 5 chic-
kens by feeding tube without fasting .Six hours la-
ter peranal barium passage was detected.Gastro-
intestinal seriogram shoved no intestinalobstruc-
tion or dilatation.Barium passage to the cloaca is
readily seen (Fig 3) .

Gross examination of the chickens at the se-
cond look operation at the first postoperative day
shoved fiber material of ingested food with intact
engineered intestinal patch .

Second look operation of 10,20 and 6oth day
there was minimal adhesions of the engineered
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intestinal patch to the surrounding structures.There
are not any abscess or granulation tissue in the
abdominal cavity.Examination of the chickens at
10th days single layer of neomucosa and mucine
incluiding epithelial cells was seen with musico-
carmen staining (Fig4)At the 20th days showed

Fig 3:Radiological examination of the gastro-
intestinal system in chickens , 60 days postopera-
tively.Barium sulfate was given by a feeding tube
without fasting.Barium passage till the cloaca is
readily seen. No pathological appearance of the
gastrointestinal system was detected in 5 chic-
kens

Fig 4:Histopatological examination of patc-
hed intestinal specimen 10 days postoperati-
vely.Single layer of neomucosa and musine inc-
luding epithelial cells (Musicarmen x 10)

moderate layer mucosa on the inner site of the
engineered intestinal patch .Histological analysis
of the enginereed tissue of the 60th day shoved a
multilayered mucosa but it was difficult to notice
the patching site as macroscopically in 5 chicken
(Fig5).
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Fig 5:Histopathological examination of tissue
engineered intestinal patch 60 days after implan-
tation;Multiple layer of neomucosa was well de-
veloped and without any interruption to native
intestine (arrow),(Hematoxylen-Eosin x40)
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DISSCUTION

Short bowel Syndrome is a clinical condition
that afflicts adult and children characterized by
malabsorption,malnutrition, electrolyte imbalan-
ce, vitamin deficiency diarrhea, and progressive
weight loss when less than one third of normal je-
junal-ileal length remains.Prolonged intravenous
hyperalimentation is associated with significant
morbidity and martality.Small intestinal trans
plantation,although a promising method of treat-
ment,currently remains an experimental therapy
reserved for patients with severe complications of
total parenteral nutrition (TPN).

The severe scarcity of donor organs,especially
in the pediatric population,has became a major
limitation in the field of organ transplantation and
has stimulated investigation into intestinal orga-
noid units transplanted on polyurethane polimer
scaffolds for tissue engineering of small intesti-
ne(1-3).

The loss or failure of an organ or tissue is one
of the most frequent,devastating ,and costly prob-
lems in human healt care.A new field, tissue en-
gineering, applies the principles of biology and
engineering to the development of functional
substitutes for damaged tissue(7-9).Investigators
have attempted to engineer every mammalian tis-
sue and discuss replacement of ectodermal,endo-
dermal,and mesodermal tissue( 10-16).

In this study tissue engineered patch of intes-
tine was patent in all 20 chickens by second look
operation at the ﬁrst,10,20,60th days respecti-
velly.

Hematoxylin and Eosin stained speciment de-
monsrated the development of a neomucosa [i-
ning the lumen of the patched intestine and cha-
racterized by a columnar epithelium containing
both goblet and paneth cells.There was a single
and moderate layer mucosa on the inner site of
patch on the 10th and 20th day respectively in
all 10 animals( fig 3).

Histological analysis of the enginereed tissue
of the 60t day shoved a muitilayered mucosa
but it was difficult to notice the patching site as
macroscopically in 5 chicken. ( Fig.5)

Epithelial cells of the intestine have potent
proliferation,migration,and regeneration potenti-
al.Studies have reported that intestinal defects
patched with colon serosa,abdominal wall pedic-
le flap,human amniotic men..rane,and prosthetic
materials became covered with the regenerative
mucosa(4,17-20).The growth of regenerative mu-
cosa was associated with increased epithelial cell
proliferation in the mucosa surrounding the de-
fect.In this study, neomucosa of the patched in-
testine was present booth of the inner and outer
site of the intestinal lumen. In some of the chic-
kens the wall was occupied with scar tissue and
island of the neomucosa was found in deeper
part of the intestine.These findings suggested that
epithelial cells of native intestine did not migrate
onto the polyurethane surface and that the ne-
omucosa of tissue — engineered intestine origina-
ted from the implanted epithelial organoid units.

In conclusion,we have demonsrated that in-
testinal epithelial organoid units transplanted on-
to synthetic polyurethan scaffolds can be success-
fully patched to the native small bowel.The patc-
hed tissue enginereed intestinal lumen is lined
with a well-developed neomucosal layer.

Future directions of this study include investi-
gation into the function of the tissue-enginereed
intestine such as absorptive capability,wal! moti-
lity, and neural innervation.

Continued investigation into intestinal regene-

ration using isolated intestinal epithelial organoid

units on hiodegradable polymer scaffolds may yi-
eld many insights into the mechanisms involved
in organogenesis and adaptation of the small bo-
wel as well as lead to novel approaches to the tre-
atment of the SBS.
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OVERDISTENSION OF THE BLADDER AND THE
EFFECTS OF PIROXICAM:

AN EXPERIMENTAL STUDY IN RABBITS

A.Ebru Sakallioglu* ¢ Meral Barlas**

SUMMARY

The effects of piroxicam on the duration and severity of
damage to the mucosal barrier of the urinary bladder after
overdistension was investigated.

Overdistension of the bladder was induced for 3h in 16
New Zealand male rabbits by giving Ringer's lactate infu-
sion (40mL/Kg/hr) and furosemide (1Tmg/Kg) to the peri-
toneal cavity. Insertion and insuflation of 8 Fr Foley
catheter balloons was used for obstruction of the bladder
neck. In both control(C) and piroxicam (P) groups of 8 rab-
bits 20 mL of 2% solution of Trypan blue in 0.9% NaCl
solution was instilled into the bladder for 1hr at 0,24, 48h
and 7days after overdistension. In group (P) daily intramus-
cular injection of 5mg/Kg piroxicam was administered for
7days. Full-thickness samples were taken from the bladder
dome and body above the ureteral orifice at 0,24, 48h and
7days after overdistension.. Histopathologic investigation
was made for the permeability and inflammatory reaction
of the bladder wall. The control group received isotonic
saline instead of piroxicam

The bladder wall was deep blue throughout in both
groups at 0, 24, and 48 hrs, These changes were nearly
normalized in 7days. The severity and duration of inflam-
matory reaction was lower in piroxicam group than the

control. Piroxicam group was nearly normalized on the 7th
post procedure day, but in the C group submucosal capil-
lary congestion and proliferation continued.

The bladder wall damage occurred after overdistension
and leads urothelium leakage, inflammatory reaction
respectively.Inflammatory reaction can be* prevented by
administration of anti-inflammatory drugs such as piroxi-
cam but the prevention of increased permeability is
unclear.

Key Words: Overdistension, Bladder,Inflammation,
Permeabilityt, Piroxicam

OZET
Mesane Distansiyonuna Piroksikamin Etkileri

Mesane asirt distansiyonu ile olusan gegirgenlik artigi, ve
inflamasyonun non-steroid anti-inflamatuar piroksikam ile

azaltip azaltilamayacagini saptamaktir.

Bu amagla onalti adet erkek Yeni Zelanda tavsan kullanil-
di. Herbirinde 8'er adet tavgan bulunan 2 grup olusturul-
du.Tavsanlarin timinde 3 saatlik mesane agin distansiyonu
igin mesane boynu tikandiktan sonra intraperitoneal Ringer
laktat (20mL/Kg) ve 0.5mg/Kg furosemid uygulandi. Distansi-
yon sonrasl %2 lik “trypan blue” mesane igine enjekte edil-
di.Bir saat stireyle mesane iginde biraklidi ve bogaltild1.Sekiz
tavsana gitnde bir kez piroksikam (5mg/Kg) im uygulandt, 8
tavsan ise kontrol grubu olarak ayrildi. Heriki grupta da 0., 24.
ve 48. Saatlerde ve 7.giinde mesane kubbesi ve tireter agiz-
Jarindan tam tabaka biyopsiler alindi. Bu érneklerde gegirgen-

lik ve inflamasyon histopatolojik olarak degerlendirildi..

Her iki grupta 0, 24, 48.saatlerde alinan trneklerde mesa-
nenin tum katmanlari boyanmis iken 7. giinde boyanmanin
kayboldugu saptandi.Piroksikam grubunda inflamasyonun st-
resi ve giddetinin daha az 7.glinde ise normale déndugti kont-
rol grubunda ise submukozal kapiller konjesyon ve protife-
rasyonun devam etmekde oldugu izlendi Agir distansiyon
sonrasi olusan mukozal hasarin nedeni trotelial kagak ve agir
inflamatuar reaksiyondur. Olugan inflamatuar yanit piroksi-
kamla énlenebilirken mukozal gegirgenlikteki artigin engelle-

nemedigi kanisina vartmigtir.
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Bladder is anatomically and chemically pro-
tected against urine and bacterial adherence.
Three to seven layers of umbrella cells with uni-
que tight junctions reduce the permeability of
urothelium and the highly anionic glycosami-
noglycan layer on the surface of the mucosa pre-
vents the bacterial adhesion and penetration of
substances from the urine across the mucosal
epithelium into the bladder wall [1-5]

Overdistension is defined as being above
120% of bladder capacity [6-8]. It occurs after
acute or chronic outlet obstruction. Interstitial
cystitis, recurrent bacterial cystitis, unstable blad-
der and acute obstructive disorders such as ureth-
ral obstruction are associated with overdistensi-
on. It causes urinary incontinence, urgency and
severe pain [9-11]. Pathologies associated with
acute overdistension cause functional disorders
and severe tissue damage resulting from inflam-
matory reactions and increased permeability.But,
as noted, above it also causes severe tissue dama-
ge due to inflammatory reaction and increasg in
permeability and this technique is not able to the
uncontrolled contractions of the detrusor muscle
in unstable bladder [6,8].

Piroxicam, is a non-steroid anti-inflammatory
drug of novel structure. It has along half-life, per-
mitting once-daily dosing, which should favor
compliance. It is excreted as the glucuronide
conjugate and a small extend unchanged [12].

The aim of this study is to investigate the ef-
fects of non-steroid anti-inflammatory drug piro-
xicam on the duration and severity of damage to
the mucosal barrier of the urinary bladder after
overdistension using Trypan blue as a marker for
defects in integrity of the mucosal epithelium of
the bladder [3,7,13].

MATERIALS AND METHODS:

Sixteen male white New Zealand rabbits
(2500-3000gm) were anesthetized with ketami-
ne-xylazine mixture (29.2 mg/mL ketamine, 8.3
mg/mL xylazine). The bladders were catheterized
by Foley catheters of 8 Fr with 2mL of saline ins-
tillation into their balloons.Ringer’s lactate infusi-
on (40mL/Kg/hrs) and furosemide (1mg/Kg) was
administered intraperitoneally to produce forced
diuresis. Overdistension was defined as an intra-

vesical pressure above 20 cmH2O by a Statham
pressure transducer attached to 8 Fr catheter for
each rabbit. This is equal to 120% of bladder ca-
pacity which was measured as 40mL, for rabbits.
0,24, 48h and 7days after overdistension of 3 ho-
urs, the bladders were emptied and 20 mL of 2%
solution of trypan blue prepared in 0.9% NaCl
solution was instilled into the bladders for 1hr,
the bladders were emptied and washed for cle-
aning the unpenetrating dye with 20mL of isoto-
nic saline for 5 times. The 8 rabbits of piroxicam
group were given daily intramuscular injection of
5mg/Kg piroxicam for 7days. To investigate chan-
ges in permeability, a semi quantitative scoring
system was used for Trypan blue staining of the
bladder [1] by independent two surgeons who
were unaware of the groups:

O=negative,
3=strong.

1=weak, 2=1ntermediate,

After scarifying rabbits by over dosage of pen-
tobarbital full-thickness samples were taken from
the bladder dome and body above the ureteral
orifice at 0, 24, 48h and 7days after overdistensi-
on in both groups.

Histopathological investigations included the
observation of inflammatory reaction cells, the
structure of bladder mucosa and the healing of
the bladder from the biopsy materials from the
Hematoxylen-Eosin stained bladder dome and
body above the ureteral orifice.

Investigation was made in 16 male rabbits:

1- The capacity of bladder was measured
(40mL).

2-The intravesical pressures , after over disten-
sion of the bladder

3-The full-thickness samples were taken from
the bladder dome and body above the ureteral
orifice at 0, 24, 48h and 7days after overdistensi-
on. The permeability was investigated macrosco-
pically.

4-The existence and amount of inflammatory
cells in the biopsy materials

5-The effects of piroxicam to the increased
permeability and inflammatory reaction of the
bladder after overdistension.
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RESULTS:
All animals survived the experiment.

In the investigation of permeability at 0, 24 hrs
the control group’s materials were strongly sta-
ined [3] by trypan blue, and at 48 hrs the staining
was weak [1]. The bladder was stained strongly at
0 hr [2], intermediate at 24 hrs, and weak at 48
hrs in the piroxicam group. These changes were
nearly normalized in 7days in both groups. No
significant differences between the groups were
detected at the investigation of permeability
changes.

The most severe inflammatory reaction was
observed at 24 hr in both groups but the piroxi-
cam group’s inflammatory changes were limited
to the serosa, while control group’s biopsies sho-
wed a full thickness inflammation with ulcers on
histopathological examination. Though healing
was initiated in both groups at 48 hours, the piro-
xicam group seemed to be more quickly norma-
lized. Piroxicam group was nearly normalized
with minimal congestion while the control group
demonstrated a continuing congestion in all la-
yers of the wall with a submucosal capillary pro-
liferation on the 7th post procedure day (Table 1).

DISCUSSION:

Prolonged overdistension technique develo-
ped by Helmstein in 1972 has been a suggested
treatment of bladder instability and refractory in-
terstitial cystitis. Though overdistension is sugges-
ted to decrease the severe symptoms such as se-
vere pain, incontinence and urgency of these pat-
hologies by increasing the bladder capacity
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[8,11], it also causes severe tissue damage due to
inflammatory reaction and increase in permeabi-
lity This technique is not able to the uncontrol-
led contractions of the detrusor muscle in unstab-
le bladder [6,8].

Previous studies have shown that mucosal
surface of the bladder is damaged by overdisten-
sion [3,5]. The urothelial damage in overdistensi-
on is caused partially by mechanical overstretc-
hing, and the interruption of capillary perfusion.
The response of the bladder to the acute severe
outlet obstruction is the increase in mass of the
organ. The change in mass has been attributed to
the connective tissue deposition, edema, smooth
muscle hypertrophy and/or hyperplasia [14,15].
The damage including increased permeability
and severe inflammation continues for several
days and makes the bladder unprotected against
the bacteria and urine solutes [3].

In previous studies local administration of ani-
onic polyelectrolytes such as heparin and pento-
sanpoysulphates were investigated but a little
decrease in permeability with no effects on the
inflammation were detected [8,16].

The results demonstrated that piroxicam ca-
uses a significant decrease on the severity and
duration of the inflammation with no effect on
the permeability. In a recent study in rats Leppi-
lahti et al.(3) has found that in the healthy blad-
ders the most severe phase of inflammation is on
the second day. The peak inflammatory reaction
was observed on the 2Nd post procedure day in
the present study. The inflammatory reaction is

Table 1: The results of histopathological examination of bladder walls in both groups

0 hours 24 hours | 48 7 days
hours
Control Minimal inflammation | ulcer and | healing | congestion,
in all layers serositis capillary proliferation
Piro;cicam Minimal serosal serositis healing | minima) congestion
inflammation
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nearly finished on the 7th day.This is parallel to
Leppilahti’s results(3).

But it must be kept on minds that the inflam-
mation results with some sequels such as decre-
ase in bladder capacity, urinary incontinence,
and urinary urgency. For therapeutic overdisten-
sion, while Ramsden et al(11) has preferred to fill
the bladder with saline through a Foley catheter
with a special balloon until the intravesical pres-
sure is equal to blood pressure, and waiting for
2hrs[11-14], Pengelly et al(8) preferred to limit
the overdistension periods with 30minutes repe-
ated 4 times with 15 minutes intervals of rest [8].
The authors suggest piroxicam to be a preferable
choice to decrease the duration and severity of
inflammation resulted from overdistension even
in therapeutic administration. So it may be useful
in preventing complications (bladder rupture, se-
vere abdominal pain, pyelonephritis) of overdis-
tension therapy, as seen by Pengelly [8].The seve-
re proliferative reaction and connective tissue se-
questration are blamed for to initiate the relapses
of complaints (3,8]. Although bladder distension
has been used as a method for treating unstable

bladder and interstitial cystitis via a mechanical
increase in bladder capacity and temporary da-
mage to the innervation of the bladder, there is a
potential irritative substance penetration and ad-
versely resulting inflammatory reaction at a later
time {1,3,9]. So the failure of overdistension the-
rapy with continuity or relapses of complaints, in
a significant number of patients may be the result
of the severe inflammation and increase in per-
meability detected in Leppihlati’s and our studies
(3].

In conclusion, piroxicam administration to
rabbits during and after overdistension decreases
the duration and severity of inflammation with no
effect on the permeability of the bladder wall.
This may protect the bladder from urine solutes
and bacteria and the severe sequels of mechani-
cal overstretching. But further studies, especially
consisting of collagen sequestration are needed
to investigate the volume-damage relationship of
urinary bladder to prevent the damage caused by
overdistension either therapeutic or pathologic.
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MEDIASTINAL MASSES: A RETROSPECTIVE STUDY
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SUMMARY

Purpose We achieved a retrospective analysis of the 65
patients who have hospitalized and have treated for their
mediastinal lesions at our chest surgery department from
March 1992 to December 2000 in the view of the literature.

Material and Method We collected all the patient datas
from the patient files in the archive, operation and patholo-
gical reports and from the endocrinology clinical records.

Results The median age was 40.7 years ( range: 14 to 72))
and female / male ratio was 19 / 46. Twenty-eight patients
were asymptomatic ( 43 % ) and 37 patients were sympto-
matic ( 57 % ). Chest pain and fallen eyelids were the most
frequent symptoms ( 20.0 % ). All the diagnosis were done
according to PA- Lateral chest radiographies, computerized
tomographies, electromyographies ( EMGs ), fine needle as-
piration biopsies and the clinical findings. The mediastinal
masses were detected mostly in the anterior compartment (
72.3 % ). The frequent pathological diagnosis were the ones
of thymic origin ( 35.4 % ). The median sternotomy was the
most used incision for excision of the masses ( 52.8 % ). The
median hospital stay was 18.4 days.

Conclusion Preoperatively the transthoracic biopsy had a
worth in determining the diagnosis. We do emphasize spen-
ding effort to get a preoperative diagnosis. And this will help
the physician to decide the operation procedure to perform.
We determined the lymphomas as the second most frequent
tumor { different than the literature ) probably due to the our
patients being in the middle age group. We have found out
that the CT was valuable at showing the nature and the loca-
lization of the mediastinal masses. Median sternotomy can
be safely used for the anterior mediastinal tumors. The sur-
gery has less morbidity and mortality rates at the mediastinal
lesions. Meanwhile, we did not have any major morbidity or
mortality due to the surgery.

Key Words Mediastinum, Mass, Surgery

OZET

Mediastinal Kitleler :Retrospektif Caligma

Girig Klinigimizde Mart 1992 ve Araltk 2000 tarihleri ara-
sinda yatirihp tani ve tedavisi saglanan mediastinal kitle lez-
yonu olan 65 hastantn retrospektif analizi literatiir 1giginda
yapildi.

Gereg ve Yontem Hastalar hakkindaki tim bilgiler argiv-
den bulunan hasta dosya kayitlarindan, ameliyat notlarin-
dan, patoloji raporlarindan, ve endokrinoloji klinigi kayitia-
rindan saglandi.

Sonuglar Yas ortalamasi 40.7 ( 14 ile 72 yas arasi ), kadin
/ erkek orani 19 /46 idi. Yirmi sekiz hasta asemptomatik (
% 43 ) iken 37 hasta semptomatik ( % 57 ) idi. Semptomlar
icerisinde en sik gdrlleni gdgus agrisi ( % 20.0 ) ve gbz ka-
paginda diigme ( % 20.0 ) idi. Hastalarda tani PA — Lateral
akciger grafisi, komplterize tomografi, ince igne aspirasyon
biopsisi ve klinik bulgularla konuldu. Kitle lokalizasyonu en
sik &n mediastende ( % 72.3 ) idi. Tém mediastinal kitleler
icerisinde patolojik olarak en sik tespit edilen timik kékenli
lezyonlar (% 35.4 ) idi. Yapilan cerrahi midahale en sik me-
dian sternotomi insizyonu ( % 60.3 ) ile olan kitle eksizyonu
idi. Ortalama hastanede kalig stresi 18.4 gun idi.

Yorum Preoperatif tant konulmasinda transtorasik igne
biopsisinin degeri buyiktir. Preoperatif taninin olmasi ame-
liyat prosedirind tespit etmede y&n gdstericidir ve tim has-
talarda preoperatif taniyr koymak igin ciddi gaba harcanma-
si geregini vurguluyoruz. Lenfomalari literatirden farkli ola-
rak 2. siklikta ( muhtemelen hasta yag grubunun orta yas ol-
mastndan dolayi) tespit ettik. CT’ nin kitle gérinimunu ve
lokalizasyonunu tespit etmede oldukga degerli oldugunu
gordik. On mediastinal kitle eksizyonunda median sternoto-
mi giivenle kullanilabilir. Cerrahi, mediastinal lezyonlarda
oldukca diigik morbidite ve mortalite oranlarina sahiptir.
Kendi olgulanmizda, cerrahiye ait herhangi major morbidite
veya mortalite ile kargilagilmad.
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There have been reports of increasing frequ-
ency about the mediastinal masses. (1 - 8 ). Mo-
re than 2400 cases with mediastinal masses have
been reported in large series. In the large series
published from Duke University, it has been ta-
ken attention to the change of the histological
and the anatomical distribution of the mediastinal
tumors (9).

Amram J. Cohen et al. ( 1991 ), had informed
increase in the frequency of the malign diseases
and the tumors at the anterior compartment espe-
cially the lyphomas in an analysis of 230 patients
during a 45 year period ( 9 ).

Since 1979, after starting the frequent usage
of the computerized tomography ( CT), the other
diagnostic methods has been used in a decre-
asing manner ( 9 ).

Primary anterior mediastinal tumors compo-
ses the 50 % of all the mediastinal masses. The
most frequent tumor type is thymoma at this com-
partment ( 10, 11 ).

We have analysed the patients with the medi-
astinal masses hospitalized during the last 8 years
for the clinical findings, diagnostic methods, the-
rapeutic approaches in the light of the literature.

Materials and Methods

All the datas of the patients have been obta-
ined from the patient files in the archive depart-
ment, operation and the pathological reports and
the documents of the endocrinology clinic.

We got hemograms, electrocardiograms, pul-
monary function tests for all the patients routi-
nely in the preoperative period.

These datas were analysed for the demograp-
hical informations, clinical appearances, and at
the same time thoracic incision types and the
operation procedures.

At the same time, the localizations and the
histological diagnosis were recorded. The causes
of the early postoperative morbidity amd the mor-
tality were examined, either.

The cases of direct invasions from the lung tu-
mors to the mediastinum, esophageal tumors and
the herniations through the mediastinum were all
excluded at this study.

MEDIJASTINAL MASSES: A RETROSPECTIVE STUDY

We have divided the mediastinum into three
compartments named as anterior, medial and
posterior compartments ( 10 ), We have recorded
the mass localizations according to this cassifica-
tion.

Results

From March 1992 to December 2000, 65 pa-
tients with mediastinal masses were analysed in
the view of the literature.

The number of the female patients were 19 (
28 % ) and the male were 46 { 72 % ). Median
age was 40.7 (range: 14 to 72 ); two patients we-
re younger than 18 years old.

There were 28 asymptomatic patients ( 43 %)
and 37 symptomatic ( 57 % ).

Twenty - one symptomatic patients ( 57.1 % )
had malign disease. The most frequent symptoms

were chest pain ( 20.0 % ) and the fallen eyelids
(20.0% ) (Table 1).

Table 1 Symptoms

SYMPTOMS NUMBER %
Asymptomatic 28 43.1
Chest pain 13 20.0
Fallen eyelid 13 20.0
Weakness / Fatigue 10 15.4
Respiratuary symptoms* 9 13.8
Diplopia 2 3.1
Headache or sore throat 2 3.1
Dysphagia 2 3.1
Miscellaneous 10 15.4

*Respiratuary symptoms: dyspnea, cough

The MG patients were classified according to
the Osserman classification ( Group 1: Ocular,
Group 2A: Mild generalized disease, Group 2B:
Moderately severe generalized disease, Group 3:
Acute fulminating disease, Group 4: Late severe
disease ); 1 patient in group [, 6 group !l, 2 group
[l and 2 group V. We preoperatively got all MG
patients taken EMGs ( pathognomonic repetitive
stimulations were determined ).

As adjunctive diagnostic methods, PA and la-
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teral chest x-rays were obtained at all patients
and CT ( computerized tomography ) at only 35
patients; the delay due to the technical and fi-
nancial problems for getting CT done, made us to
decide not to wait for the tomographic imaging.

Preoperative diagnosis were done using
thymic biopsy at 2 patients {( 1 normal thymus;
clinically Myasthenia Gravis and 1 malign
thymoma ), axillary tymph node biopsy at 1 pati-
ent ( reactive lymph node hyperplasia ), transtho-
racic mass biopsy at 15 patients

(10 lymphoma) and 11 MG were detected ac-
cording to the clinical findings and the EMGs. At
the rest of the patients diagnoses were taken pos-
toperatively by the pathological examinations.

Preoperatively, anticholinesterase medication
was given to the 4 patients, anticholinesterase +
immunesuppresive therapy + plasmapheresis to
the 3 patients and anticholinesterase + plasmap-
heresis to the 2 patients. Postoperatively, plas-
mapheresis was done for three periods to the 5
patients, again. The patients whom we could not
perform plasmapheresis were due to the neuro-
logy clinical technical insufficiency for plasmap-
heresis.

Postoperatively, only 2 patients had respira-
tory insufficiency and followed with intubation .
One of them had respiratory insufficiency pre-
operatively, either. This patient could not be able
to be extubated for 2 weeks postoperatively and

Table 2 Anatomic Localizations

died due to the respiratory failure.

The anatomic localizations of the mass at the
47 patients were anterior mediastinum of which
18 ( 38.3 % ) were malign and 29 ( 61.7 % ) be-
nign in pathology.

The most of the lesions at this compartment
were in thymic origin ( 23 patient; 50 % ) and the
lyphomas ( 12 patient; 25.5 % ) ( Table 2 ).

The most frequent surgical procedure was
mass excision performed after median sterno-
tomy ( 28 patients; 52.8 % ).

The other procedures were standard 12 left
and 8 right posterolateral thoracotomy incisions
following by mass excisions and 5 mediastino-
tomy incisions together with incisional mass bi-
opsies.

Complete mass excision was only able to be
achieved at the 35 cases of whom pathologic re-
ports were benign at 28 and malign at 7 cases.
Two patients determined to be inoperable due to
the major vascular invasions and the 10 pre-diag-
nosed lyphoma patients were all transferred to an
Oncology Department in order to get an adjuvant
therapy.

The frequency of the solid lesions were 97 %
and the cystic ones were 3 %. The ratio of the
malign lesions to the benign was 27 / 38 ( malign
41.5 %, benign 58.5 % ). Pathological diaognosis
has been presented at Table 3.

Localization Benign Malign Total
No. % No. % No. %

Anterior 29 4.6 18 27.7 47 72.3
Mediastinum

Middle - - 8 12.3 8 123
Mediastinum

Posterior 9 13.8 | 1.53 10 154
Mediastinum

Total 38 58.5 27 41.5 68 100
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Table 3 Pathological Diagnosis

PATHOLOGICAL DIAGNOSIS PATIENT NO. | FREQUENCY ( %)
Lymphoma 20 30.8
Thymoma 19 29.2
Neurogenic tumors 10 15.4

Germ Cell Tumors 7 10.8

Malign Tymoma 4 6.2
Aberrant Thyroid 4 6.2

Thymic cyst 1 1.5

Here presented some radiographic figures for the mediastinal masses: (Fig 1 - 3)

Figure 1: PA X-Ray Image of a case with
“Hodgkin Lymphoma”

Figure 3: PA X-Ray Image of “Malign Semino-

Figure 2: CT Image of “Mature Cystic
Teratoma”
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Only 1 patient died of respiratory insuffici-
ency at the 14th postoperative day; was perfor-
med thymectomy for the thymic hyperplasia. This
patient had respiratory problem preoperatively
and was accepted to be at the 4th group ( Osser-
man classification ). The other major complicati-
ons were 2 dehiscences at the wound ( Table 4 ).

Table 4 Complications

MAJOR COMPLICATIONS NO %
Exitus 1 1.5
Wound Dehiscence 2 3.1

MINOR COMPLICATIONS

Pneumonia 3 4.6
Atelectasis S 7.7
Elevated Diaphragm 3 4.6
Wound Infection 3 4.6
Discussion

The primary mediastinal cyts and tumors have
been reported in an increasing trend( 1 - 8 ).

In the literature, the 916 cases reported in
1971 by Wyculis et al. and 354 cases reported in
1987 by Dauvis et al. were the largest studies ac-
cording to the case numbers ( 6 ).

Amram J. Cohen et al. presented a series of
230 cases during a 45 — year period which was
the third largest study reported for the mediastinal
tumors and cysts ( 9 ). In the light of these repor-
ted series, we could detailly get information for
either localizations, histological diagnosis, clini-
cal findings, diagnostic methods, therapeutic
approaches and additionally morbidity and mor-
tality causes,

The median age at a series of primary nonse-
minomateous mediastinal germ cell tumor was
found to be 30.5 ( 18 —48) { 1 ). The patients with
Kleinefelter syndrome having germ cell tumor are
at youngest age group ( median age: 17 years old
}( 12 ). Angiolipomas are benign tumors that are
seen at young adults ( 13 ). The median age was
found to be 28.8 + 17.9 at the patients with me-

diastinal primary cysts and the tumors ( newborn
~- 69 years old } ( 9 ). The cases with mediastinal
masses are mainly male and the median age is

37(15-72)(8). Thymomas are frequently
seen at the adults over 40 years old ( male and fe-
male are affected equally ); thymic carcinomas
are mainly seen at middle aged males; thymic
carcinoids typically affects the males at the 3rd
and 4th decades; thymolipomas are seen at the
young adults ( no difference of sex ); mediastinal
seminomas are frequently determined at the male
in the 3rd and 4th decades and lymphangiomas
are typically seen at very youngest children { 50
% at birth and 90 % before 2 yearsold ) (11).

The median age of the patient population that
we analysed was 40.7 { range: 14 to 72 ). The
number of the female patients was 19 ( 29.2 % )
and the male 46 ( 70.8 % ). Two patients were
under 18 years old.

Two - thirds of the mediastinal tumors are
symptomatic at the children whereas one-third at
the adults (9 ). Clinical appearances of the mas-
sive thymic hyperplasia ( MTH ) can be in either
three forms; 1 ) asymptomatic, an anterior medi-
astinal mass determined at the chest radiography
by chance ( 38 % ), 2 ) the clinical effects of the
mediastinal compression, eg. respiratuary distress
(29 % ), dysphagia or airway obstruction, 3 ) acu-
te or reccurent pulmonary infection (35 %) ( 14).
Some authors found the symptomatic patient ra-
tio higher at their series and as the frequent symp-
toms ache, cough and dyspnea were reported
(7 ). The 57 % of the population we analysed was
symptomatic. Fallen eyelids and the chest pain
were the frequent symptoms ( 20.0 % ). In harmo-
nious with the literature, the 59.5 % of the
symptomatic patients had benign ( 22 patients )
and 40.5 % malign lesions ( 15 patients ). The less
frequent symptoms were perspiration, back pain
and the lack of appetite.

The patients with the mature teratomas are
frequently asymptomatic, but chest pain, dysp-
nea, cough, and the other symptoms of the comp-
ression may be seen at the bigger masses. Tric-
hophytosis ( hair expectoration ) is seen very ra-
rely, but pathognomonic for ruptured mediastinal
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teratoma ( 11 ). We determined the germ cell tu-
mors at 7 patients ( 10.8 % ) of whom clinical fin-
dings were not pathognomonic.

The plain chest radiography is the cheapest
and the easiest method in doubting for diagnosis
of the mediastinal masses. But, after having been
started to use CT since 1979, the diagnosis, the
nature, boundaries and the compression effects at
the adjacent organs of the mediastinal masses
have been shown more efficiently ( 9 ). PA and
the lateral chest radiographies were obtained for
all the patients in our series. But, CT could have
been taken for only 35 patients ( 53.8 % ) due to

. the technical and financial problems.

Fine needle aspiration biopsy method can be
used for the diagnosis of the lipothymomas, but it
is not advised for the risk of malign tumor imp-
lantation ( 11 ). While having got 67 specific
specimens at a study of 84 fine-needle aspiration
biopsies, 13 pneumothoraces, 3 drainages and 2
hemoptzias were determined as complication
(7). For the aim of getting preoperative diagno-
sis, we used 2 thymic biopsies, 1 axillary lymph
node biopsy and 15 transthoracic fine needle bi-
opsies ( 10 absolute diagnosis could be got; 1
pneumothorax was determined ). The transthora-
cic biopsy can give out positive results for espe-
cially the anterior mediastinal masses preoperati-
vely.

VATS ( video — assisted thoracoscopic surgery )
is a reliable diagnostic and therapeutic method for
benign lesions of the middle and posterior medias-
tinum ( 4 ). Median sternotomy has been started to
use much for anterior mediastinum. At the same ti-
me, cervical mediastinal exploration and anterior
mediastinotomy have recently been performed as
the only surgical approach for the anterior medias-
tinal tumors ( 9 ). We got out diagnosis of the 5 pa-
tients by performing mediastinotomy and incisi-
onal biopsies. We determined the efficacy of the
mediastinotomy higher at the diagnosis of the an-
terior mediastinal masses. We used median sterno-
tomy for 28 patients ( 52.8 % ). The other surgical
incisions were the standard left and right postero-
lateral thoracotomy incisions.

The majority of the mediastinal tumors ( 57 %)
are located at the anterior compartment; thymo-
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ma, germ cell tumor and lymphomas. The entero-
genic cysts are found at the middle mediastinum,
whereas neurogenic tumors are at the posterior
compartment ( 6, 9 ). Although the intrathoracic
neurogenic tumors are the most frequent medias-
tinal tumors, they are generally located posteri-
orly and originated from an intercostal nerve or
sympathetic chain ( 16 ). Thymomas and the
thymic cysts are the antero - superior mediastinal
masses. Teratomas, seminomas, non — semino-
matous germ cell carcinomas, mediastinal
lymphangiomas, mediastinal goitre and parathy-
roid adenomas are all located at the anterior me-
diastinum ( 11 ). At our series, the anatomical lo-
calizations were well — adjusted with the literatu-
re. Seventy-two percent of the masses were loca-
ted at the anterior mediastinum; 18 malign and
29 benign lesions. On the other hand, 8 masses
all of which were malign, were determined at the
middle compartment and 10 masses; 1 malign
and 9 benign, at the posterior mediastinum.

The neurogenic tumors were at the third row
(15.4 % ); 9 benign and 1 malign. At the general
evaluation of the other series, the neurogenic tu-
mors were determined at the first, the thymomas
2nd, lymphomas 3rd line. At the series of Am-
ram J. Cohen et al., the thymic cysts were the
most frequent masses ( 24.3 % ); the neurogenic
tumors 16.9 %; lymphomas 15.7 % ( Hodgkin 96.
% and non — Hodgkin lymphoma 4.0 %) (9 ).

Some authors have reported the rate of the ne-
urogenic tumors the more ( 7 ). Some other aut-
hors have determined the thymic lesions as the
most frequent anterior compartment masses ( 6 ).
Thymic originated lesions were the most frequent
tumor of our study ( 35.4 % ); 19 benign and 4
malign lesions. But, the lymphomas were the se-
cond most seen tumors different than the literatu-
re ( 30.8 %; probably due to the patient populati-
on being at the middle — age group ).

The pathologic reports of all the patients
whom performed anterior mediastinotomy + inci-
sional biopsy were all matching the lyphoma.
These patients were all consulted and transferred
to the Oncology Department for getting chemo
therapy.

Two patients were accepted as being inopera-
tive due to the major vascular invasions.
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We performed 35 complete excisions. Seven
of 35 patients were malign and the 28 benign le-
sions. At the rest 13 patients, we could not per-
form total excision due to the attachments or in-
vasions to the adjacent tissues.

The median sternotomy incision or cervical
mediastinal exploration together with anterior
mediastinotomy have been using as the only sur-
gical approach in an increasing manner( 9 ). The
posterolateral thoracotomy incision is advised
instead of the median sternotomy due to the bet-
ter vascular control and permitting to excision of
the bigger masses ( 14 ). The standard posterola-
teral thoracotomy incision is superior for explora-
tion and intervening to the lesions of the posteri-
or compartment and the bulging masses to the
hemithorax cavities and must be preferred.

In spite of some series supporting that thymec-
tomy gives good results at group | and Il MG pa-
tients ( Osserman’s classification ) ( 17 ), on the
other hand some authors advise thymectomy for
the groups | - Il patients, either (18, 19 ). We got
73 % improvement rates at group | and Il patients
at our series.

Hemangiopericytoma is a frequently hyper-
vascular tumor and that’s why the intractable int-
raoperative bleeding rate is higher. In order to
decrease the intraoperative bleeding rate, the em-
bolizatior before the thoracotomy is being advi-
sed ( 20 ). The posterior microneurosurgery and
thoracoscopic intervention are being advised for
the benign mediastinal dumbbell tumors ( neuro-
genic or nonneurogenic ) ( 13 ). VATS is a safer
surgical method for especially the middle or pos-
terior mediastinal benign masses ( 4 ). We need
time to get experience to perform VATS for the
mediastinal masses.

The perioperative death is the prevailing ma-
jor complication and the most frequent minor
complications are markedly pulmonary ( pne-
umothorax, pneumonia and atelectasis necessita-
ting bronchoscopy ). The other major complicati-
ons are paraplegia, chylothorax, pulmonary em-
boli and the wound dehiscence ( 9 ). Due to the
anatomic closeness and furthermore the spinal
cord supplying its blood at the level of T7 - L1
from the aorta ( Adamkiewcz artery ), it may be a

surgical problem of resecting a bigger mass radi-
cally from the posterior mediastinum. That's why,
the spinal cord arteriography must be performed
preoperatively ( 21 ). We rarely determined per-
and early post — operative complications; 1 pati-
ent died due to the respiratory failure at the 14th
postoperative day. The other major complication
was the dehiscence of the skin incision. The sel-
dom minor complications were pneumonia, ate-
lectasia, diaphragm elevation and wound infecti-
on.

Conclusion

The age group was almost between the 3rd
and the 5th decades. Male gender preponderan-
ce was determined (46 /19 ).

Forty-three percent of the patients were
asymptomatic, but on the other hand the chest
pain and the fallen eyelids were the most frequ-
ent symptoms at the symptomatic group ( 20 % ).

We determined that the CT was a valuable
imaging technique at clearing up the nature of
the mass, localizations and the adjacent anatomi-
cal relations when compared with the intraopera-
tive findings. So, preoperative CT must be taken
for all the patients.

Most of the mediastinal masses were localized
at the anterior mediastinal compartment ( 72.3 % )
and the leader masses were of the lymphomas
( 30.8 % ), thymomas ( 29.2 % ) and neurogenic
tumors (15.4 % ).

The transthoracic needle biopsy has a great
value at getting preoperative tissue diagnosis ( 10
of 15 patients ). Having got the preoperative diag-
nosis has a valuable role in deciding for the ope-
ration procedure and we do emphasize that all
efforts must be spent for getting the preoperative
diagnosis.

The median sternotomy and the mass excision
were the most performed surgical method (52.8 % )
in harmony with the literature. There appeared no
major complications belonging to the surgical met-
hods. The postoperative mortality and the morbidity
rates were determined very low.

The duration between the diagnosis and the
surgical intervention at MG patients is the most
prognostic factor. As soon as the MG diagnosis
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done, the operation must be performed. After
thymectomy, complete remission was determi-
ned at 2 patients, clinical improvement at 5, mo-
derate improvement at 3 and worse at 1. Postope-
rative follow — up duration was averagely 25
months ( range: 5 to 61 months ).

When appreciated according to the preopera-
tive medical therapy durations, 1 patient for 24
months ( who died at the 2nd postoperative day ),
1 for 16 months and all the rest less than 10
months. General improvement rate was 73 % ( 8

MEDIASTINAL MASSES: A RETROSPECTIVE STUDY

of 11 patients ) at these MG patients who had
thymectomized. Meanwhile, we could not report
any survey ratio of the our series due to the poor
follow-ups.

We do believe in that the surgery has a very
valuable role at the therapeutic approach of the
mediastinal masses, but on the other hand, we al-
so claim that the aggressive combined chemo —
radiotherapy together with the surgery has an im-
portant role on the long — term survey.
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RELATIONSHIP OF p53 ANTIBODIES AND p53

PROTEIN OVEREXPRESSION IN SUPERFICIAL AND
INVASIVE BLADDER CANCER

Alper Cicek* ¢ Oztug Adsan* < Binhan Kagan Aktag*
Esma Yolcu** ¢ Mehmet Oztiirk** + Ali Memis*

SUMMARY OZET
Yizeyel ve Invazif Mesane Kanserinde p53

Antikoru lle p53 Protein Overekspresyonu
Arasindaki lliski

p53 gen degisiklikleri veya p53 birikimi kanser
hastalari igin genellikle kétii prognozla beraberdir.
Serumda tespit edilen p53 antikorlar, p53 gen
nokta mutasyonunun indirekt sonucudur. Serum-
da p53 antikoru ile dokudaki p53 overekspresyo-
nu arasindaki iliskiyi bulmak amaciyla 57 mesane
kanserli hastanin doku ve serum &rnekleri galigil-
di. p53 antikoru 7 hastada tespit edilirken bunlar-
dan sadece 3 tanesi western imminoblotting p53
antikoruna pozitif reaksiyon verdi. p53 overeksp-
resyonu ise 54 hastanin 16’sinda saptanirken bun-
larin 14°0 invazif mesane kanseriydi. Fakat serum
p53 antikoru ile doku p53 overekspresyonu ara-
sindaki baglanti zayif bulundu. 16 hastanin sade-
ce 3’tnde serum p53 antikoru pozitif bulundu. Bu-
na karstlik tiimér evresi ile doku p53 overekspres-
yonu arasinda yakin bir iligki vardi.

Mesane kanserinde p53 antikor pozitifliginin dii-
stik bulunmasi, mesane kanserinde p53 antikoru-
nun tdmor belirleyicisi olarak kullanimini diigtir-
mektedir.

Anahtar Kelimeler: Degisici Epitel Karsinomu,
p53 Protein, p53 Antikoru.

p53 gene alteration or p53 accumulation are
usually associated with poor prognosis for cancer
patients. Serum p53 antibodies are an indirect re-
sult of a p53 gene point mutation. We examined
both sera and tumor samples of 57 patients with
bladder cancer to evaluate association between
serum p53 antibodies and p53 overexpression in
the tisssue. p53 antibodies were detected in 7 pa-
tients and only 3 of them were positive for western
immunoblotting for p53 antibody. p53 overexp-
ression in the tissue was found in 16 patients of 54
and majority of the positive cases (14/16) were
muscle-invasive bladder cancer. But correlation
between serum p53 antibodies and tissue p53 ove-
rexpression was found low. Only 3 sera positive
for p53 antibodies of the 16 cases with p53 ove-
rexpression. There was close correlation between
overexpression of p53 and the tumor stage.

The low percentage of the positivity of p53 an-
tibody in bladder cancer decreases the probability
of using p53 antibody as a tumor marker in the
bladder cancer.

Key Words: Transitional Cell Carcinoma, p53
Protein, p53 Antibodies.

Mutations of the p53 tumor suppressor gene can be detected by immunohistochemical sta-
are demonstrated in many cancers (1,2). The le- ining shows the mutant p53 protein has a longer
vel of nuclear accumulation of p53 protein which half-life than the wild-type p53 protein. The inac-
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tive p53 mutants lose ability and therefore allow
uncontrolled cell proliferation with uninhibited
replication of defective DNA. The p53 gene alte-
rations or p53 protein accumulation are usually
associated with poor prognosis for cancer pati-
ents (3). Serological analysis detects p53 antibo-
dies in sera of patients attesting an abnormal qu-
antity of p53 protein inside cancer cells (4). The-
refore serum p53 antibodies are an indirect result
of a p53 point gene mutation.

In the present study, we examined the associ-
ation between serum p53 antibodies status and
p53 overexpression in the tissue and evaluated
the clinical significance of serum p53 antibodies
in patients with bladder cancer.

MATERIAL AND METHODS:

Patient samples: Both sera and tumor samples
were collected prospectively from 54 patients
with bladder carcinoma. They were 47 men and
7 women aged 20-84 vyears. All male, but not fe-
male patients were smokers. There was no evi-
dence of occupational exposure to aromatic ami-
nes. Serum samples were stored at -20°C, tumor
samples were embedded in paraffin blocks and
stored at room temperature before analysis.

Enzyme Linked Immunosorbent Assay (ELI-
SA) tests: Newly developed ELISA assays for p53
was used. Briefly, 96-well ELISA plates (polysorb,
Nunc) were coated with 100 ng/well recombi-
nant human p53, which have been produced as
histidin-tagged polypeptides in E.Coli and purifi-
ed by affinity chromatography. After blocking of
unoccupied protein-binding sites with a blocking
buffer (5% non-fatty milk powder in phosphate-
buffered saline; pH 7.4, containing 0.5% Tween-
20), 200 pl sera(1:200 dilution in blocking buffer)
were incubated for 1hr, followed by incubation
with alkaline phosphatase-conjugated anti-hu-
man lg (Dako, diluted at 1:2000 in blocking buf-
fer). Wells were extensively washed with phosp-
hate-buffered saline after each incubation. Finally
the enzyme substrate (supplied as Fast PNPP tab-
lets from Sigma) was added into each well and
the reaction product was measured at 405 nm
using an ELISA readcr ( Beckman, Biomek Plate
Reader) after 2 hours incubation. Each sample
was tested in duplicate and the average OD we-

re calculated (variation between duplicates was
less than 15%).

Western immunoblotting: Affinity purified
histidine-tagged p53 (100 ng each) were migrated
on SDS-PAGE and transferred onto PYDF memb-
ranes using a dry-blot apparatus (Biorad). The
membranes were incubated with blocking buffer
(as described above), followed by incubation
with diluted human sera. (1:400 in blocking buf-
fer) for 1 hour. Membranes were then washed 3
times with washing buffer (PBS+0.2% Tween-20)
and incubated in 1 hour with HRP-conjugated
rabbit anti-human Ig antibodies (Dako, 1/1500
diluted in blocking buffer). The membranes we-
re then washed as described and treated with a
chemiluminescent substrate following the inst-
ructions of the supplier (Biorad) and exposed to
X-ray films.

Immunoperoxidase staining for p53: Paraf-
fin-embedded tumor samples were cut using a
rotary microtome into 5 micron slices. Each slide
was then incubated with an p53 mouse monoc-
lonal antibody (DO-7 from DAKQO). Bound anti-
bodies were detected with biotin streptavidin-pe-
roxidase system. Slides were then stained with
DAB (3,3’-diaminobenzidine from DAKO) chro-
mohen, followed by a counter-staining with he-
matoxylene.

RESULTS:

Analysis of p53 autoantibodies: Sera collec-
ted from 54 patients with bladder cancer as well
as 60 control sera obtained from patients with be-
nign urogenital diseases were tested for the pre-
sence of p53 autoantibodies using newly develo-
ped ELISA assays and western immunoblotting
tests. ELISA-positive sera were tested for the pre-
sence of p53 autoantibodies by western immu-
noblotting. Recombinant p53 proteins were sepa-
rated by SDS-PAGE, followed by transfer onto
PVDF membranes. These membranes were then
used for testing patient sera. Only 3/7 tested sera
contained antibodies recognising p53. Thus, the
presence of p53 autoantibodies was confirmed
with only 3 sera. The remaining 4 sera were ne-
gative. This could be due to either low titer of p53
antibodies or false positivity of the ELISA test.
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Analysis of p53 protein in tumors: In paral-
lel to autoantibody studies, tumor samples
from the same patients were tested indepen-
dently for the p53 protein expression. Nuclear
p53 immunoreactivity was noted in more than
25% of cells in 16/54 (30%) tumors (Table T).
None of the tumors displayed positive cytop-
lasmic immunostaining. There was a close cor-
relation between the nuclear staining for p53
and tumor stage. Of the 54 tumors, 25 were su-
perficial (tumor stage: TINOMO) and only
2(8%) displayed positive p53 staining. The re-
maining 29 tumors were muscle-invasive (tu-
mor stages were greater than T2) and 14 of
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them (48%) were positive for nuclear p53 sta-
ining (Table 2).

Correlation between p53 autoantibodies,
nuclear p53 immunostaining and tumor stage:
As shown in table 2, p53 autoantibodies were
not detected in patients with superficial tumors
(0/25). In contrast, 10% of patients with musc-
le-invasive tumor (3/29) developed p53 auto-
antibodies. As expected, p53 autoantibodies
were detected in the tumor p53 protein-positi-
ve subgroup of patients with muscle-invasive
tumors, but the frequency of p53 autoantibody
development was low and seen only in 21 %
of the subgroup (3/14).

Table 1: Distribution of p53 overexpression of the patients according to tumor stage.

p53 OVEREXPRESSION ?
STAGE NEGATIVE POSITIVE TOTAL
n % n % n Yo
SUPERFICIAL 23 42.60 2 3.70 28 46.30
INVASIVE 15 27.80 14 25.90 29 53.70
TOTAL s 70.40 16 29,60 §4 100,00

Table 2: Correlation between the results of p53 antibody and p53 overexpression.

PATIENTS P53 OVEREXPRESSION p53 ANTIBODY
SUPERFICIAL (n=25) 2 (%8) 0 (%0)

INVASIVE (n=29) 14 (%48) 3 (%10)

TOTAL (n=54) 16 (%30) 3 (%5.5)

CONTROL (n=60) NA® 0 (%40)

* NA: Not Available.

DISCUSSION:

Mutated p53 gene product is the most com-
mon studied genetic alteration in various cancer
(1,2,5). This protein is detected easier than the
wild one because of long life. Detection of p53
protein by using immunohistochemical method
demonstrated prognostic value in urothelial car-
cinoma (5,6). Expression of p53 is accepted late
term genetic alteration in urethelial carcinoma
(5).

We found 30 % of the 54 patients with blad-
der carcinoma demonstrated an overexpression

of p53 protein in tumor cell nuclei. While we fo-
und 8% positivity in superficial group, the positi-
vity of p53 protein was 48% in muscle-invasive
group. There was close correlation between ove-
rexpression of p53 and the tumor stage. Immu-
nohistochemical studies showed that overexpres-
sion of tumor p53 protein was found in up to
78% of bladder cancer (5,7).

Antibodies against cellular protein p53 in se-
ra was first demonstrated in patients with breast
cancer (8). Determination of p53 antibodies in
sera of patients with various cancer was accepted
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poor prognostic factor by many authors. On the
other hand p53 antibodies can be detected in se-
vere inflammatory diseases such as pancreatitis
(9). A strong correlation has been reported betwe-
en the presence of p53 autoantibody and accu-
mulation of p53 protein in patients with various
cancer types like head and neck cancer and bre-
ast cancer (8,10). But in urological cancers, the
correlation was not found by authors
(5,11,12,13).

In our study we aimed to demonstrate the cor-
relation of p53 autoantibodies with p53 overexp-
ression. We found 5.5% (3/54) of the patients
with bladder cancer developed p53 autoantibo-
dies, as 30% (16/54) of the patients showed p53
overexpression. All patients who showed positi-

vity for p53 autoantibodies were muscle-invasive
bladder cancers. In immunostaining evaluation
only two patients with superficial bladder cancer
displayed positive p53 staining, the others were
muscle-invasive cases. All sera-positive patients
had p53 protein-positive tumor tissue. Our results
are similar with Lang et al., Wunderlich et al. and
Morita et al. (11,12,13).

In spite of the prognostic value of p53 anti-
body in some tumors except urological malignan-
cies, p53 autoantibody status seems not to be
useful for evaluating the patients with bladder
cancer. The low percentage of the positive p53
antibody of the patients with bladder cancer dec-
reases the probability of using p53 autoantibody
as a tumor marker in bladder cancer.
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LAPLACE OPERATIONS FOR ISCHEMIC
CARDIOMYOPATHY

A. Riichan Akar < Neyyir Tuncay Eren % Tiimer Corapgioglu < Hakki Akalin

SUMMARY

Despite marked improvement in the pharmacologic
treatment of ischemic end-stage heart failure, the
prognosis continues to be grave. The annual mortality
rate for congestive heart failure with class Il or IV
symptoms is nearly 40%. Heart transplantation is
available only for limited number of patients. New
approaches to resolve this problem include medical
therapies (digoxin, diuretics including spironolacto-
ne, ACE inhibitors, beta- blockers and phosphodies-
terase inhibitors) to stabilize patients, followed by
chamber remodeling. Advances in cardiac surgical
techniques have changed the number and types of
operations performed on this group of patients and
thus the indications for these operations have begun
to cover a wider and more complex range of patients.
In patients with severe coronary artery disease and
poor left ventricular function, coronary artery bypass
grafting has a positive impact on long- term survival.
In patients with heart failure and no angina, new sur-
gical strategies are recomended. Mitral valve repair
techniques, reducing left ventricular diameter, re-
construction of left ventricular elliptical shape (Lapla-
ce’s law) may improve ventricular function and sur-
vival by reducing left ventricular wall stress.

Key Words: Law Of Llaplace, Left Ventricular
Volume Reduction Surgery, Mitral Valve Repair,
Ischemic Cardiomyopathy, Myocardial Viability

OZET
Iskemik Kardiyomiyopatilerde “Laplace Operasyonlart”

Terminal dénem iskemik kardiyomiyopatilerin medikal
tedavisinde Snemli geligmeler saglanmasina karsin,
hastaligin prognozu halen oldukga kotudiir. NewYork Kalp
Birligi siniflamasina gére semptomlar: Il ve IV diizeyinde-
ki konjestif kalp yetmezligi olan hastalarda yiliik mortal-
ite oranlari yiizde 40’a yaklagmaktadir. Bu hastalarin
tedavisi igin 8ngdrilen kalp nakli ise yalnizca kiguk bir
gruba uygulanabilmektedir. Bu problemin ¢ozimi igin
uygulanan tedaviler arasinda medikal tedavi yéntemleri
(digoksin, spironolaktonu da igeren diuretic grubu, ACE
inhibitorleri, beta blokérler ve fosfodiesteraz inhibitdrleri)
hastalan stabilize ederken, kalp bosluklaninin yeniden
sekillendirilmesi bunu izlemektedir. Kalp cerrahisi
tekniklerindeki geligmeler bu hasta grubuna uygulanan
operasyonlarin hem sayisini hemde seklini degistirmis
olup, ameliyat endikasyonlari komleks hasta grubunu iger-
meye baglamistir. Ug damar hastast ve sol ventikdil fonksiy-
on bozuklugu olan hastalarda koroner by-pass
ameliyatinin uzun ddnem yagam oranlarini pozitif yonde
etkiledigi bilinmektedir. Ancak, kalp yetmezligi geligmis
fakat anjinasi olmayan hasta grubuna, yeni cerrahi uygula-
malar 8nerilmektedir. Mitral kapak onarim teknikleri, sol
ventrikill capinin azaltiimasi, sol ventrikil eliptik geklinin
tekrar saglanmasi Laplace kanununa gdre ventrikiil duvar
stresini azaltarak fonksiyonunu iyilegtirebilecegi beklen-
mektedir.

Anahtar Kelimeler: Laplace Kanunu, Sol Ventrikil
Hacim Azaltici Operasyonlar, Mitral Kapak Onanmi,
Iskemik Kardiyomiyopati, Miyokard Viabilitesi
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Historical Perspective
Left ventriculoplasty

The term dyskinesia refers to a post-ischemic
fibrous area of ventricle that moves in a paradoxical
manner during ventricular systole and diastole, ie,
an aneurysm. Akinesia indicates that such an area
of scarred ventricle exhibits no movement during
either systole or diastole (1). The term ‘ischemic
cardiomyopathy’ was introduced by Burch in
1972 to express a poorly functioning left ventricle
due to diffuse patchy fibrosis caused by chronic
myocardial ischemia. (2). Patients with an end-
systolic volume index >100 mL/m? do not benefit
from revascularization alone and require an ope-
ration that reduces ventricular volume (3). The en-
doventricular circular patch plasty (EVCPP) techni-
que was first used by Doretal. in 1984 to re-
establish a more normal morphology of the left
ventricular cavity distorted by post-infarction vent-
ricular aneurysm (4). This technique had been
applied to treat end-stage ischaemic cardiomyo-
pathy defined as non-aneurysmal akinetic diffuse
left ventricle by the same group since 1997 (1) (Fi-
gure-1). Batista et al. published a case of a 34-ye-
ar-old male with dilated cardiomyopathy in whom

LAPLACE OPERATIONS FOR ISCHEMIC CARDIOMYOPATHY

they performed a new surgical procedure; i.e., vent-
ricular volume reduction to improve function in
1996 (5). Batista pointed out the importance of pre-
serving original left ventricular diameter ( Law of Lap-
lace) in all types of cardiomyopathies (5). Since that
report reduction ventriculoplasty has been used
worldwide as an alternative to heart transplantation
in a multitude of patients with dilatative cardiomyo-
pathy (Figure-2). Recently Qin et al. reported the re-
sults of infarct exclusion (IE) surgery, a technique of
left ventricular (LV) reconstruction for dyskinetic
or akinetic LV segments in patients with ischemic
cardiomyopathy by using epicardial real-time 3-
dimensional echocardiographic evaluation (6).
They confirmed significant decreases in LV end-di-
astolic (EDVI) and end-systolic (ESVI) volume indi-
ces, and significant increases in LV ejection fracti-
on after IE surgery and at follow-up. These chan-
ges imply a reduction in LV wall stress after IE sur-
gery and are predictive of symptomatic improve-
ment. Green et al. reported an experimental study
which examined the effects of partial left ventricu-
lectomy on three- dimensional (3-D) LV ge-
ometry, wall stress and passive LV mechanics in
excised porcine hearts. They confirmed that after
partial left ventriculectomy the left ventricle be-

rovuntocuia

repPRnT

rrzye)

Figure 1. Left ventricular restoration by endoventricular patch repair “the Dor Procedure”
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came more elliptical and chamber size decre-
ased, which resulted in lower regional LV wall
stress and myocardial stiffness causing lower
myocardial oxygen consumption and improve LV
pump efficiency (7). The consequences of LV
wall stress reduction are summerised in Table-1.

Figure 2. The Batista operation

ined into the value of the mitral valve apparatus,
the causes of LV dysfunction in mitral regurgitati-
on, and into the objective markers of LV function
that permit the clinician to recommend surgery
before muscle dysfunction has become severe
and irreversible (10). The SAVE (Survival and
Ventricular Enlargement) study data demonstra-
ted, 19.4% incidence of ischemic mitral regurgi-
tation (IMR) following myocardial infarction (11).
Ischemic mitral regurgitation (IMR) occurs in app-
roximately 3% of the patients undergoing coro-
nary angiography (12), and in 4-5% of patients:
undergoing coronary artery bypass surgery (13).
IMR is the third most common cause for mitral
valve surgery (11). While mitral valve repair tech-
niques are evolving, ischaemic mitral regurgitati-
on continues to be a surgical challenge while inc-
reasing demand for surgical correction of IMR.

Mitral valve surgery for IMR has been associ-

Table 1. WHY REDUCTION OF WALL STRESS HELPS?

+ Myocardial oxvgen consumption

* Mvocardial cfficieney (less energy for the same work)

* Neurchormone feedback
* Mvocyte fiber onentation
+ Reprogram to fetal phenotype (LVAD)

* Mvocyte and mitochondrial recovery (LVAD)

New ventricular remodeling approaches have
been applied in experimental models. Liel-Cohen
et al. reported a sheep model where LV was re-
modeled by plication of the infarct region to re-
duce myocardial bulging, without muscle excisi-
on (8). Different surgical techniques for ischemic
cardiomyopathy are summerised in Table-2.

Ischemic mitral regurgitation (IMR)

IMR patients can be under extreme levels of
myocardial wall stress which may lead to irrever-
sible left ventricular dysfunction (9). More re-
cently, however, substantial insight has been ga-

ated with an increased operative risk, as compa-
red to both isolated myocardial revascularisation
or isolated mitral valve procedures for other eti-
ologies of mitral insufficiency. Lillehei et al. first
described the importance of conservation of the
subvalvular apparatus in the preservation of
systolic function for mitral valve surgery (14).
Carpentier et al. (1968) first reconstruct the mitral
valve by using a prosthetic ring. Subsequent stu-
dies confirmed that IMR is actually due to
dysfunction of the ischemic left ventricular wall
or papillary muscles. By definition in IMR, the
mitral valve leaflets and chordae has normal
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function. Papillary muscle discoordination with
annular dilatation distorts leaflet coaptation suffi-
ciently to produce mitral regurgitation (15). More
recently, this knowledge has been applied with
good results in the management of patients with
ischaemic mitral regurgitation. Reported signifi-
cant determinants of survival were severity of mit-
ral regurgitation, depressed left ventricular ejecti-
on fraction, acute papillary muscle rupture, cardi-
ogenit shock, cardiomegaly, left heart failure,
and acute and multiple myocardial infarctions,

Table 2. Surgery for Ischaemic Heart Disease

I Coronary artery bypass grafting
2. "LA PLACE" operations
Mitral Valve Reparir
Angunvsmectomy
Dor procudure
Batista procedure
LVAD to recovery

3 Hcart transplantation

pulmonary hypertension, advanced age (16).

Ischemic mitral regurgitation may result from
rupture of the papillary muscles, distortion of pa-
pillary muscle geometry, aneurysm formation, or
ventricular and annular dilatation_and is nearly
always associated with regional or global left
ventricular dysfunction. The one exception is a
ruptured papillary muscle, which is an acute ca-
tastrophic entity that not infrequently occurs in
the setting of a small infarct in patients with sing-
le blood supply to the papillary muscle. In pati-
ents with IMR, the leaflets and subvalvular appa-
ratus usually are completely normal, annular di-
latation may be present, yet leaflet motion typi-
cally is either normal (Carpentier type ) or restric-
ted during systole (Carpentier type 1lIb). The most

LAPLACE OPERATIONS FOR ISCHEMIC CARDIOMYOPATHY

common cause of MR is incomplete closure of
the mitral valve due to apical displacement of the
papillary muscle (17). Recent experimental studi-
es have revealed that acute posterolateral LV isc-
hemia in sheep is associated with annular dilata-
tion and incomplete mitral leaflet coaptation due
to early systolic “loitering” (or delayed closure) of
both leaflets, which can cause ischemic MR (18).
Mitral annular area reduction and fixation with
an annuloplasty ring eliminated delayed leaflet
coaptation and prevented mitral regurgitation du-
ring acute left ventricular ischemia after ring imp-
lantation (19).

Surgical outcome of valvular heart disease has
steadily improved over the past two decades. Ho-
wever ischemic mitral regurgitation is well
known to have a grave prognosis. Surgical treat-
ment options for IMR are controversial; 1) coro-
nary artery bypass grafting alone, 2) mitral valve
repair with annuloplasty ring, 3) other mitral val-
ve repair techniques, 4) mitral valve replacement
with preservation of part or all of the mitral appa-
ratus 5} mitral valve replacement with removal of
the mitral apparatus. In IMR the mitral valve leaf-
lets and chordae are structurally normal and do-
es not need replacing. Coronary artery bypass
surgery alone may improve left ventricular func-
tion and reduce the degree of MR. In coronary ar-
tery surgery, moderate IMR raises the operative
mortality to 6-11% (13). In case mitral regurgita-
tion is not corrected, hospital mortality as well as
late survival is profoundly worsened. A retrospec-
tive long-term study of more than 2000 patients
who underwent CABG alone, showed that uncor-
rected mitral regurgitation nearly doubled the risk
of late death. Patients with severe mitral regurgi-
tation, symptoms of heart failure, and significant
left-ventricular dysfunction (ejection fracti-
on<35%) are more likely to benefit from valve re-
pair at the time of CABG. Mitral valve repair and
myocardial revascularisation for IMR have an
operative mortality that ranges from 3 to 30% and
a rate of re-operation of up to 15%. In 1986, Kay
et al. reported operative treatment of 141 patients
with ischemic mitral insufficiency. Valve repair
was done in two thirds of the patients, using pri-
marily the suture annuloplasty technique. Opera-
tive risk was increased in patients with recent
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myocardial infarction or low ejection fraction,
and by the use of valve replacement instead of re-
pair. In a series of 638 patients with mitral insuf-
ficiency undergoing Carpentier-type mitral valve
reconstruction with ring annuloplasty at NYU sin-
ce 1979, 115 (18%) had insufficiency secondary
to coronary artery disease. The overall operative
risk for combined coronary bypass and valve re-
construction was 15.7%. Factors that predicted
increased operative risk were ischemic etiology,
previous cardiac surgery, NYHA functional class
and age. In addition, concomitant procedures,
ischaemic etiology, and pulmonary hypertension
were associated with increased risk of late cardi-
ac death. Of importance, the freedom from re-
operation was equally good in ischemic patients
as in their non-ischemic counterparts. Thus, val-
ve repair was quite durable in the ischemic popu-
lation.

Another controversial condition in IMR is ma-
nagement of moderate (2+) MR. The decision to
operate is normally easy in extreme cases but not
when the degree of insufficiency is moderate
(24). SAVE (Survival And Ventricular Enlarge-
ment) study data proved that even mild IMR is an
independent predictor of post-M| mortality. The
same trial has also showed that IMR patients had
larger end- systolic and end-diastolic volumes
and more spherical ventricles than patients wit-
hout MR. Grigioni et al (20) recently graded the
degree of MR with quantitative echocardiograp-
hic measurements in 303 patients with previous
Q-wave MI. They confirmed that the mortality
risk was directly related to the degree of IMR as
defined by effective regurgitant orifice and regur-
gitant volume. Excess mortality was reported
when regurgitant volume > 30mL and effective
regurgitant orifice > 20mm?2. They conclude that
quantification of MR in the post-MI chronic pha-
se is essential for risk stratification and recom-
mend prompt medical and surgical therapeutic
options. On the basis of these studies operative
decision of this group can be extended to Grade
2+ MR. However, recently Ryden et al. reported
a case-control study focusing on functional status
and mortality in patients with grade (2+) ische-
mic MR (21). This study concluded that CABG on
patients with. grade 2 ischemic MR reduces angi-

na pectoris and improves functional status to the
same extent as in CABG patients without MR.
Their results do not exclude that there might be
individual paucnts that would benefit from a val-
vular or annular procedure in combination with
CABG.

Current techniques of mitral valve repair isc-
hemic MR rely on decreasing valve area to incre-
ase leaflet apposition, but fail to address subval-
vular dysfunction. The “edge-to-edge” technique,
introduced by Alfieri initially applied for degene-
rative mitral valve disease (22) (Figure-3). While
increasing number of patients with ischemic car-
diomyopathy receiving Alfieri technique, the
“bow-tie” repair technique was recently introdu-
ced by Umana JP et al. with partial left ventricu-
lectomy, which apposes the anterior leaflet to a
corresponding point on the posterior leaflet cre-
ating a double- orifice valve (23). Results of diffe-
rent surgical strategies for ischemic cardiomyo-
pathy summerised in Table-3.

Assesment of Stunned and Hibernating Myo-
cardium

Myocardial stunning is a form of ischemic in-
jury which occurs with transient ischemia follo-
wed by re-establishment of flow. It is associated
with reversible myocardial systolic and diastolic
dysfunction lasting hours to days without eviden-
ce of myocardial necrosis. The first demonstrati-
on of stunning was obtained two de€ades ago in
experimental models in which the absolute regi-
onal flow to the myocardium was reduced by
occlusion of a coronary artery (24). A typical fe-
ature of stunning is the ability of myocardial func-
tion to improve upon inotropic stimulation which
confirms that cells are viable and capable of
contracting. It has been documented in patients
with angina (chronic stable and/or unstable), acu-
te myocardial infarction, heart failure and/or se-
vere left ventricular dysfunction.

Randomized clinical trials have demonstrated
that coronary artery bypass grafting (CABG) con-
fers a survival benefit versus medical therapy in
patients with multivessel coronary artery disease,
particularly in the setting of decreased left véntri-
cular function (25). Among patients' with ische-
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Figure 3. “The Alfieri suture or edge-to-edge repair” for mitral regurgitation

mic cardiomyopathy, there is clear evidence that
those with identifiable hibernating myocardium
are more likely to demonstrate improvement in
LV ejection fraction following CABG than those
patients without hibernating myocardium (26).
Stategy of selecting patients for surgical rqvascu-
larization using viability imaging modalities in
addition to clinical and angiographic data has be-
en shown to resuit in fewer complications and lo-
wer mortality rates (27), Tests commonly used for
documenting that}here is viable myocardium in
the area of dysfunction are dobutamine echocar-
diography, 201Thalium isotope studies, and qu-
antitative positron emission tomography (PET)
and single photon emlssion computed tomog-
raphy (SPECT). Recently, it has been shown that
diastolic wall thickness <5 mm on low-dose do-
butamine echocardiography was the best simple
and single predictor of non- recovery of left vent-
ricular dysfunction (28). With the application of
magnetic resonance imaging (MRI) in clinical
cardiology an important and exciting diagnostic
tool has been added for the prospective identifi-

cation of viable myocardium for purposes of gu-
iding therapeutic interventions in individual pati-
ents (29). In terms of diagnostic accuracy, sensi-
tivity and specificity of dobutamine TEE and do-
butamine MRI vielded similar results for the de-
tection of myocardial viability as defined by 18F-
fluorodeoxyglucose (FDG) uptake (30) . While
cardiac surgeons extend their role in the treat-
ment of ischemic cardiomyopathy, viability tes-
ting for hibernating myocardium should lead to
improved patient outcome. This information can
also be used during performing left ventricular
volume reduction surgery or mitral yalve reconst-
ruction procedures. We believe that the success
of Batista operation in ischaemic cardiomyopathy
depends on resecting non-viable myocardial seg-
ments.

Left Ventricle Assist to Recovery

Implantable left ventricular assist devices
(LVAD) are common as a bridge to transplantati-
on. There are few reports published using left
ventricular assist devices as a bridge to recovery
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Table-3.Surgical treatment of ischemic mitral regurgitation and cardiomyopathy. Literature review

1984-1999 | 12% [ 80%,
1719972000 [ 129% | 89%

T 1971-1983

It [ 92%

1985-1995 | 15.7%

1 1984-1994

1 Author .Opéra_txé)l-l_-_“—_rf\lﬁmbcr 1 Year
| of patients
Dor V43 | EVCPP [ 7000
[Suma H (34) [ EVCPP |54
"Key(45) | CABGand |2
| Mitral valve
replacement
Hendren ___FE’ABG and |63
| | Mitral valve :
| |[ repair
CGallowav (11| CABGand | 115
Mitral valve
| repaur
Cohn (46) i CABG and 150
Mitral valve i
|
| repair or replacement
== e

_H(;spilal | Follow-up

| :
Monality I Sunvival

15% | 35% at S-vears

'! 43% at 10 years ‘
{

48% at S-years
‘ (annular dilatation)
| Y69 at 3I-years
{Jeaflet prolapse)

$7% at 10-vears

]

1 93%

(31-33). One of the main purposes in using LVAD
to assist recovery in patients with heart failure, is
to reduce the external work of the left ventricle./
In addition (LVAD) support induces changes in
myocardial structure. Li et al. demonstrated
downregulation matrix metalloproteinases and
collagen content after LVAD support (34). Fully
portable systems have been in the market that al-
lows selected patients with end-stage cardiomyo-
pathy to undergo outpatient treatment while wa-
iting for heart transplantation (35).

Rhythm Maintanance

Management of ischemic cardiomyopathy has
two important targets; 1) Maintanance of better
contraction with lower myocardial wall stress, 2)
Maintanance of conduction.

Intraventricular conduction delay and left
bundle branch block (LBBB) cause dyssynchro-
nous right ventricular and LV contraction and
worsen LV dysfunction in cardiomyopathies. Pa-
cing for patients with severe heart failure without
bradyarrhythmia has been proposed as an additi-
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on to medical therapy over the past decade (36).
Cardiac resynchronisation is a therapeutic option
in patients with advanced CHF and LBBB. Cur-
rently available LV leads can be placed epicardi-
ally by thoracotomy or transvenously via the co-
ronary sinus into a cardiac vein. Recent clinical
studies in limited numbers of patients suggest re-
markable benefit of cardiac resynchronisation in
patients with severe CHF symptoms. It has been
estimated that approximately 10% of patients
with heart failure would benefit from biventricu-
lar pacing (37). The high incidence of sudden de-
ath among these patients has encouraged ongo-
ing clinical trials to evaluate the benefit of a sys-
tem that combines biventricular pacing and car-
dioversion-defibrillation into a single implantable
device.

Monitoring Left Ventricular Wall Stress

Left ventricular remodelling in the early and
late stages after myocardial infarction are under
intense study. Worsening of heart failure is asso-
ciated with a progressive enlargement of the left
ventricle, with increases in end-systolic left vent-
ricular wall stress, alteration of left ventricular ge-
ometry from a more ellipsoid to a more spherical
shape (38). In ischemic cardiomyopathy, regional
variations in myocardial wall stress may be res-
ponsible for initiation of physiologic and cellular
changes that result in LV remodelling. However
regional variations could be a disadvantage for
accurate measurements myocardial wall stress.

Currently there are various techniques ava-
ilable for evaluating left ventricular diameters, re-
gional and global wall stress measurements but
formulae for global stress cannot be applied to
ischemic ventricles (39). LV models can be const-
ructed from rotated orthogonal apical images
using echocardiographic imaging (40).Three- di-
mensional cine magnetic resonance imaging

LAPLACE OPERATIONS FOR ISCHEMIC CARDIOMYOPATHY

(MRI) is an excellent tool monitoring LV wall
stress (41). The end systolic wall stress can be cal-
culated by three methods: Grossman'’s formula
(CR) using the wall thickness and radius of curva-
ture, Janz’s formula (CS) using the surfaces, and a
three-dimensional approach (C3D) providing a
precise calculation of the radius of curvature (42).

Conclusion

Heart failure is an increasing problem beca-
use of successful therapies in younger age groups
and an overall incidence of ischemic heart dise-
ase in the general population. Ischemic cardiom-
yopathy secondary to myocardial infarction is the
most prevalent entity among the several causes
for cardiac failure. Among the surgical options for
these patients, neither transplantation nor current
ventricular assist devices are able to treat a suffi-
cient number of patients. Effective surgical alter-
native strategies for patients with ischemic cardi-
omyopathy who are considered to be candidates
for cardiac transplantation continue to evolve
including mitral valve reconstruction techniques,
left ventricle volume reduction operations or
combined procedures. Better understanding of
physiopathological mechanisms will allow surge-
ons to produce further treatment options for this
increasing problem among the population. Futu-
re studies involving viability tests, experimental
models of ischaemic cardiomyopathy will contri-
bute to elucidate the complex relationship betwe-
en LV geometry, remodelling, and myocardial
wall stress and to develop therapeutic tools app-
licable in the clinical setting. Molecular mecha-
nisms of angiogenesis, namely of vascular endot-
helial growth factor (VEGF) and angiopoietin
may have a role in the management strategies in
the near future.
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ENDOMETRIOSIS AND ADHESION MOLECULES
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SUMMARY

Endometriosis is defined as the presence of en-
dometrial glands and stroma outside the uterine
cavity. Endometriosis is one of the most commonly
encountered diseases in reproductive-age female.
The precise etiology of the disease remains poorly
understood. The mechanism of adherence of en-
dometrial cells to the peritoneal lining is still unk-
nown. Cell adhesion molecules are found to be
expressed in endometriotic lesions and in cells
and tissues that are potentially involved in the de-
velopment of endometriosis. This paper reviews
the role and importance of cellular adhesion mo-
lecules.

Key Words: Endometriosis, Adhesion Molecules.

OZET
Endometriozis ve Adhezyon Molekiilleri

Endometriozis, endometrial bezlerin ve stromanin
uterus diginda ektopik olarak yerlegmesidir. Endomet-
riozis Greme ¢agindaki kadinlarda en sik kargilagilan
jinekolojik problemlerden biridir. Etiolojisi hala tam
olarak bilinmemektedir. Endometrial hiicrelerin peri-
tona tutunma mekanizmas! hala agiga kavusturula-
mamistir. Ancak hticre adhezyon molekiillerinin, en-
dometriotik odaklarda ve endometriozis gelisiminde
rol alan dokularda arttigi tespit edilmigtir. Bu makale
hicre adhezyon molekullerinin endometriozis etiolo-
jisindeki rollerini ve 6nemini anlatmaktadir.

Anahtar Kelimeler: Endometriozis, Adhezyon Mo-
lekalleri.

Endometriosis is defined as the presence of
endometrial glands and stroma outside the uteri-
ne cavity and the precise etiology and pathophy-
siology of the disease remain poorly understood.
The most widely accepted theory is retrograde
menstruation, introduced by Sampson in 1927,
According to Sampson’s theory, fragments of en-
dometrium are refluxed through the fallopian tu-
bes into the peritoneal cavity, then attach and
grow on peritoneal surfaces. It has been observed
that shedded menstrual endometrium is viable

and that blood and viable endometrial cells are
present in peritoneal fluid. These findings, toget-
her with the clinical observation of a high preva-
lence of endometriosis in adolescent girls with
congenital menstrual outflow obstruction!, sup-
port Sampson’s implantation theory.

The mechanism of adherence of endometrial
cells to the peritoneal lining is still unknown. It is
not clear whether endometrial stroma or epithe-
lium can attach to the peritoneun‘1 or the mesot-
helial lining acts as a defensive barrier which
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prevents the adhesion of ectopic tissues.2:3 Koks
et al support the contention that ectopic cells ad-
here preferentially to subepithelial structures sug-
gesting that exposition of peritoneal subepithelial
structures due to damaging challenges would inc-
rease the risk of developing endometriosis in all
women with patent Fallopian tubes, rather than
the mere presence of retrogradely shed endomet-
rial cells. 4 In Witz’s study, explants of human
peritoneum from the anterior abdominal wall and
the posterior surface of the uterus were cultured
with whole fragments of mechanically dispersed
endometrium. Adhesion of endometrial frag-
ments to the surface of peritoneum was evalu-
ated. Immunohistochemical staining of mesothe-
lium with antibodies to cytokeratin was used to
ensure an intact layer of mesothelium beneath
the endometrial implants. Approximately 10% of
the endometrial implants had intact mesothelium
at the site of attachment. Endometrial stromal
cells, and not epithelium, attached to the mesot-
helium.? Nissole et al revealed that cultured en-
dometrial implants could adhere to intact perito-
neum without peritoneal damage. According to
Nissole et al, primary role in this adhesion pro-
cess was own to stromal cells and damaged me-
sothelium was unneccessary.>

Cell adhesion molecules, such as cadherins
and integrins, could be involved functionally in
the shedding of endometrium during menses and
in the adhesion of endometrial cells to the perito-
neum, Cell adhesion molecules are expressed in
endometriotic lesions and in cells and tissues
that are potentially involved in the development
of endometriosis. © Cellular adhesion molecules
(CAM) found on cell membranes, are protein mo-
lecules that provide cell-cell and cell-extracellu-
lar matrix interactions. They act via their recep-
tors. Cadherins belong to a group of calcium de-
pendent transmembrane glycoproteins that medi-
ate adhesion between cells that express the same
cadherin.” Cadherins are responsible for cytoske-
letal organization. Three types of cadherins have
been described: E-(epithelial), N-(neural), P-(pla-
cental). E-cadherin is expressed in all prolifera-
ting epithelial cells derived from the ectoderm

ENDOMETRIOSIS AND ADHESION MOLECULES

and the endoderm. E-cadherin has an important
role in forming adhesions between epithelial
cells.® Two cells carrying E-cadherin on cell sur-
faces adhere to each other.? E- and P-cadherin
expression has been demonstrated in the cell-to-
cell boundaries of the endometrium during the
early follicular phase of the cycle in human endo-
metrium samples.10

Integrins are a class of adhesion molecules
that participate in cell-to-cell and cell-to-substra-
tum interactions and are present on essentially all
human cells. In recent years, the mechanisms sur-
rounding the interactions of cells with the com-
ponents of extracellular matrix proteins became
clearer with the isolation and characterization of
cell surface receptors for extracellular matrix
components.1 1,12 Integrins are integral membra-
ne glycoproteins that anchor extracellular adhesi-
on proteins to cytoskeletal components.3:12 |n-
tegrins are heterodimers composed of different 8
subunits and a common § subunit and include
cell surface receptors for fibronectin, collagen,
and laminin (Table).3:4:12 |n general, integrins in
the B1 and B3 subfamilies have been found to
mediate cell adhesion to extracellular matrix
components including fibronectin, collagen, and
laminin, whereas members of the B2 subfamily
are mostly involved in cell-to-cell adhesion.3/11

Table : Functions of integrins

Integrin Function

al, 02,03 Collagen-laminin receptor

b LLaminin receptor

o4, a5, p3 Fibronectin-fibrinogen receptor
B4 Cell adhesion to laminin

p1 Fibronectin receptor

A wide component of integrin expression has
been demonstrated on normal endometria thro-
ughout the menstrual cycle, and this varied dist-
ribution emphasizes their varied roles in the mec-
hanisms of cell-cell and cell-substrate interacti-
ons. The integrins that serve as collagen-laminin
receptors are widely distributed within the endo-
metrium whilst o6, the laminin receptors, and
34, the cell adhesion to laminin molecule, have a
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more localized distribution on the basal aspects
of surface epithelium and endometrial glands in
keeping with its localization to hemidesmoso-
mes.!3 The distribution of expression of the in-
tegrins that mediate fibrinogen-fibronectin bin-
ding was more limited. Only vascular mesenchy-
mal tissue was found to express 04, and staining
for B3 and a5 was not demonstrated on any en-
dometrial glands and was sparse in the other en-
dometrial tissue components. Although the integ-
rin o571 has been described as the classical fib-
ronectin receptor, this lack of expression has be-
en reported in other normal tissues. 14 Bridges et
al described the expression of a number of integ-
rins in synchronously sampled endometria and
endometriosis and have shown no major differen-
ces between the two. The similarity further
strengthens the hypothesis that the endometrium
is the progenitor of endometriosis.’> Laminin
and fibronectin are known to play a key role in
normal and tumoral cell adhesion. They promote
interaction between the epithelial cells and the
extracellular matrix and provide preferred subst-
rates for adhesion and migration. Immunohistoc-
hemical study demonstrates the presence of lami-
nin in the basement membrane of endometrium
and endometriotic lesions and fibronectin in the
stromal cells of these tissues. Like Bridges et al,
Beliard et al found no qualitative difference in the
expression of the adhesive glycoproteins, laminin
and fibronectin and the collagen-laminin recep-
tors of the integrin family between endometrium
and endometriosis.!# The study of Hii et al sho-
wed a significant increase in the percentage of
vessels expressing avp3 in the endometrium of
women with endometriosis compared with cont-
rols. This difference was more pronounced in the
secretory phase than the proliferative phase. The
results of this study provide evidence for incre-
ased endometrial angiogenesis in women with
endometriosis compared with controls, and sug-
gest that glandular expression of a3 is not rela-
ted to uterine receptivity per se.16

At the initial step of endometriosis, adhesion
of endometrial cells to the extracellular matrix is
an important process. Monocyte chemotactic
protein-l (MCP-1), a potent chemotactic factor
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produced in many cell types, is elevated in the
peritoneal fluid of women with endometriosis.
Garcia-Velasco et al stated cell adhesion to extra-
cellular matrix was an important event that led to
stimulation of MCP-| expression, and this process
was told to be mediated by integrins.1” Findings
of Lessey et al confirm the patterns of endometri--
al integrins and they suggest important roles for
integrins in the process of implantation and deci-
dualization. Aberrant integrin expression in the
native endometrium is associated with the finding
of endometriosis and may identify some women
with decreased cycle fecundity due to defects in
uterine receptivity.1 8

Although the precise function of endometrial
tenascin is unknown, like other components of
extracellular matrix, its function is mediated thro-
ugh integrin receptor. Harrington et al revealed
elevation of tenascin expression in the stroma of
the functional region of the endometrium during
the proliferative stage of the menstrual cycle and
in endometriosis. They also found tenascin exp-
ression in endometriosis not to be modulated ac-
cording to the stage of the menstrual cycle. It was
concluded that expression of tenascin was strict-
ly regulated in endometrium and might be impor-
tant in endometrial regeneration and in the pat-
hogenesis of endometriosis. 12

Cultured human endometrial stromal cells
express and shed intercellular adhesion molecu-
le-I (ICAM-]) from their surface suggesting that
they can be a source of ICAM-] in vivo.20 Inter-
cellular adhesion molecules (ICAM-1, ICAM-2,
ICAM-3 (CD50), are membrane bound molecules
belonging to the immunoglobulin supergene fa-
mily that are involved in immunological reacti-
ons. Placido et al stated that serum ICAM-| con-
centrations were higher in patients with endomet-
riosis stage I-1l, or with nonpigmented peritoneal
lesions and accepted their serum concentrations
as additional markers for the early detection of re-
currence of the disease during the monitoring of
treatment outcome. 2 Fukaya et al found that the
levels of ICAM-l in patients with endometriosis
were significantly higher than those in patients
without endometriosis and stated that the incre-
ased levels of ICAM-] might impair natural killer
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activity and accelerate the progression of the di-
sease.22

Although several mechanisms have been pro-
posed to explain the pathogenesis of endometri-
osis, a definitive theory on the overall process has

ENDOMETRIOSIS AND ADHESION MOLECULES

yet to be established. But this review reveals ad-
hesion molecules may play important roles in the
initiation and regulation of endometriotic lesions
and may contribute to the pathogenesis of endo-
metriosis. '
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CUTANEOQOUS SINUS TRACT OF DENTAL ORIGIN:
A CASE REPORT

A. Tiilin Giilec* + Deniz Seckin* < Sule Bulut** ¢ Evren Sarifakioglu*

SUMMARY

Although the most common cause of chronic
draining sinus tracts of the face and neck area is an
odontogenic infection, these lesions continue to
be diagnostic dilemma. They are frequently misdi-
agnosed by physicians and dentists, causing imp-
roper or insufficient therapeutic interventions. A
detailed dental examination including roentge-
nographic surveys of the teeth is the first step that
leads to the correct diagnosis. Non-surgical endo-
dontic therapy is recommended as the treatment of
choice. We report a case of cutaneous odontoge-
nic sinus tract to the chin and review the current
literature.

Key Words: Cutaneous, Sinus Tract, Odontoge-
nic

OZET

Dental Kokenli Kiitanéz Siniis Olusumu: Olgu
Sunumu

Yz ve ense bolgesinde kronik drenaja yol agan si-
nuslerin en sik gdrilme nedeni odontojenik enfeksi-
yonlar olmasina ragmen, bu lezyonlar halen tani giic-
lugtne yol agabilmektedir.Tip ve dis doktorlari tara-
findan yanls tani konmasi uygunsuz ya da yetersiz
tedavi girigimlerine neden olmaktadir. Dogru taniya
ulasabilmek diglerin radyografik incelemesini de ice-
recek detayli bir dis muayenesi ile mimkindur. Cer-
rahi olmayan endodontik yaklagtm tedavi igin en sik
Snerilen yéntemdir. Burada, ¢enede ortaya gikan bir
kutanéz sinus olgusu sunulmakta ve bu konudaki li-
teratr bilgileri gézden gegirilmektedir,

Anahtar Kelimeler: Deri, Sinus Traktusu, Odonto-
jenik

Cutaneous odontogenic sinuses are erythema-
tous, nontender, intermittently draining nodular
lesions located on the face and neck. They are
the most common cause of chronic sinus tracts of
this area. Nevertheless, they are frequently misdi-
agnosed as the possibility of an odontogenic in-
fection is not recognized or neglected. Ultima-
tely, improper therapy results in recurrence, per-
sistence or progression of the lesion causing a sig-
nificant morbidity. Conservative nonsurgical root
canal therapy sometimes complimented by sur-
gery, or extraction of the offending teeth are the
choices for the treatment.

CASE REPORT

A 47-year-old woman presented with a nodu-
lar lesion on her face that had been discharging
pus intermittently for 7 months. She could not re-
call any previous trauma to the site. Dermatolo-
gic examination revealed a non-tender, erythe-
matous, nodular, draining lesion on the patient’s
chin (Fig. 1). Dental examination showed poor
oral hygiene and severe chronic periodontitis, but
no acute infection. Radiography demonstrated
diffuse periapical radiolucency associated with
the right central mandibular incisor (Fig. 2). The
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Figure 1. A cutaneous draining sinus of dental
origin presented as an erythematous nodule on
the patient’s chin.

patient was diagnosed with chronic apical peri-
odontitis. Since it was too late for her oral condi-
tion to be corrected with endodontic treatment,
the tooth was extracted and the scar on her chin
was revised later.

Figure 2. A periapical radiograph demonstra-
ting periapical radiolucency surrounding the lo-
wer right central incisor (tooth No. 25).

DISCUSSION

Our patient was promptly and correctly diag-
nosed with cutaneous sinus tract of dental origin
when she presented for the first time after suffe-
ring from the disease for 7 months. Many patients
with this condition are not as fortunate. Approxi-
mately half of them undergo multiple surgical in-
terventions and/or biopsies,l'5 are given repe-
ated courses of antibiotics,1'3f5'6 and are even
subjected to radiation therapy6 or electrodesicca-
tion* before the correct diagnosis is made and
appropriate therapy is prescribed.

CUTANEOUS SINUS TRACT OF DENTAL ORIGIN: A CASE REPORT

Periapical dental abscess due to a carious to-
oth is the main cause of odontogenic sinus tract
formation.1:3:7-10 pylpal degeneration due to
trauma or periodontal infection are the other eti-
ologic factors.] Chronic dental infection penetra-
tes the alveolar bone and spreads along the path
of least resistance. Eventually, the infection mo-
ves into the surrounding soft tissue and forms a
path for drainage.1'317'10 The site of extraoral
drainage depends on which tooth is diseased.
Most cutaneous sinus tracts are associated with
the anterior mandibular teeth, and these tracts
arise in the chin or submental area.”/810,11 The
typical extraoral cutaneous drainage areas associ-
ated with the involved teeth are listed in Table 1.

Diagnosing cutaneous odontogenic sinuses
can be challenging. Patients are often unaware
that they have any dental problems,8 and the as-
sociated cutaneous lesion may appear early, or
up to 30 years after a primary dental problem oc-
curs. Also, the cutaneous lesion is often distant
from the site of primary infection.? Chronic puru-
lent drainage through the sinus tract prevents
pressure buildup, and the swelling and pain typi-
cally associated with this;” thus, most patients are
asymptomatic. In addition, unsuspecting physici-
ans often tend to overlook the possibility that a
dental infection may produce a draining sinus
tract. lllustrating the difficulty that can be enco-

untered, a literature review revealed one case of

cutaneous odontogenic sinus tract in which the
correct diagnosis was made 32 years after the
discharging lesion was first observed.12

Recognition of the cutaneous lesion as a sinus
tract is the first important diagnostic step. Palpati-
on of the involved area for a cord-like tract, and
“milking” this tract for purulent material can be
helpful.10 After a detailed dental examination
has been completed, including vitality tests, the
patient should undergo panoramic and periapical
radiographic examination. If needed, sinograms
may provide further radiologic evidence.1/8:9

The differential diagnosis for this condition
includes infectious disease, congenital fistulae,
and various neoplastic diseases (Table 2).1-13
Appropriate therapy for the dental pathology le-



A. Tdlin Glleg % Deniz Seckin % Sule Bulut 4 Evren Sarifakioglu

ads to resolution of the skin lesion. Non-surgical
endodontic treatment or surgical root canal the-
rapy are the best options if the tooth can be res-
tored. If this is not possible, extraction of the of-
fending tooth is indicated.1/5-11 Systemic antibi-
otic therapy is neither necessary nor recommen-
ded, as this will halt the drainage only tempora-
rily. Local excision of the lesion will not stop the
drainage either, and may cause tissue breakdown
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that results in further facial deformity; therefore,
this should also be avoided.27 When appropri-
ate dental therapy is applied, the drainage will
cease and the sinus tract will spontaneously clo-
se down within a few weeks. A residual fibrous
tract and mild dimpling or umbilication of the
skin usually remains. Surgical revision for esthe-
tic reasons may be performed if the patient desi-
res.

Table 1 Typical sites of extraoral drainage resulting from dental infection_

Sitc of dental origin

1. Maxillary

A. Molars and premolars =¥ Cheek

B. Incisors and canines " Nasolabial fold
Nose
Upper lip
Intraorbital region

2. Mandibular

A. Molars and premolars —> Submandibular region
Neck

B. Incisors and cuspids — Chin

oite ol cutaneous drainage

Submental region




322

CUTANEOUS SINUS TRACT OF DENTAL ORIGIN: A CASE REPORT

Table 2 The list of differential diagnoses for cutaneous odontogenic sinuses

Infectious Diseases
Actinomycosis

Atypical mycobacteria
Dacryoccystitis

Deep mycoses

Furuncle

Infected cyst (epidermal, pilar, dermoid)
Mycobacterium infection
Leishmamasis
Osteomyelitis

Suppurative lymphadenitis
Syphilis (gumma, osteitis)

Congenital Fistulae

Branchial cleft cyst

Parotid gland fistulae
Preauncular sinus

Salivary gland and duct fistulae
Thyroglossal duct cyst

Neoplasia
Basal cell carcinoma
Squamous cell carcinoma

Metastatic tumor

Others

Foreign-body implantation
Osteoradionecrosis
Pyogenic granuloma

Trauma
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FRESH THROMBUS OF THE EXTRACRANIAL
INTERNAL CAROTID ARTERY

Agahan Unlii* # Hasan Caglar Ugur** ¢ Mehmet Arslan**  Nihat Egemen***

SUMMARY

A 40 year-old patient with a history of fluctu-
ating hemiparesis of acute onset a month before
she was admitted to our clinic. A diagnosis of
fresh thrombus of the extracranial internal carotid
artery was confirmed through digital subtraction
angiography. No other clinical manifestations we-
re observed in general examinations. Since fresh
thrombus of extracranial internal carotid artery is
not frequent, we decided to present this case and
briefly reviewed the literature on this subject.

Key Words: Carotid Artery, Thrombosis, Surgery

OZET
Ekstrakraniyal Karotis Arterin Taze Trombusu

40 yagindaki hasta klinigimize 1 ay once baglayan
hemiparezi atag) nedeniyle bagvurdu. Yapilan se-
rebral anjiografi ile internal karotisin ekstrakraniyal
kismindaki taze trombus teshis edilmistir. Muaye-
nesinde herhangi bir bulgu saptanmamistir. Internal
karotisin ekstrakraniyal kismindaki taze trombusun
oldukga nadir gérlilmesi nedeni ile vaka takdim
edilmis ve bu konudaki literatiir kisaca tartigiimgtir.

Anahtar Kelimeler: Karotis Arter, Tromboz, Cerra-
hi

Intraluminal thrombus in the cervical segment
of the internal carotid artery is seen most often in
association with atherosclerotic stenosis at cervi-
cal internal carotid artery (1, 2, 3). However,
fresh thrombus of cervical internal carotid artery
without atherosclerosis or with a very thin layer
of atherosclerosis is extremely rare (2, 3, 4, 5).
The angiographic appearance of the lesion has
been well described; thrombus is most com-
monly seen as an elongated, smooth filling defect
within the contrast medium-filled vessel. The le-
sion may then act as a source of emboli, leading
to intracranial branch occlusion, or progress lo-
cally to complete occlusion of the internal caro-

tid artery which can cause more severe sequelae.
The optimal treatment of this situation is debatab-
le. Both surgical and medical treatments deserve
further investigation (2, 4, 5).

CASE REPORT

A 40-year-old woman was admitted to our cli-
nic with a 3-day fluctuating history of right hemi-
paresis which recovered spontaneously a month
before admission. There was no history of transi-
ent ischemic attacks or known medical illness.
On physical examination no carotid bruit was de-
tected. Neurological examination was intact.
Routine laboratory studies and cardiac investiga-
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Fig 1: DSA appearance of the filling defect in
internal carotid artery

tions were normal. Computerized tomography
demonstrated an infarct of the left parietal region
and caudat nucleus. Carotid doppler ultrasonog-
raphy and digital subtraction angiography reve-
aled a 10x15 mm intraluminal filling defect
(thrombus) without significant stenosis. Emer-
gency left carotid endarterectomy for thrombus
removal was carried out to prevent fragmentation
or distal propagation. In operative observation
the thrombus appeared fresh with only a very thin
atherosclerotic plaque. The patient has an une-
ventful postoperative course.

DISCUSION

Carotid circulation thrombus is an uncommon
angiographic finding and is rare without associ-
ated atheroma (1, 4). The clinical significance of
intraluminal thrombus within the cerebral vessels
relates to the known propensity for distal emboli-
zation and progression to complete vessel occlu-
sion (3, 5). The thrombus is usually elongated,
cylindirical, or oblong and may be irregular or
ball-like. Intraluminal carotid thrombus may also
be associated with the so-called string sign of ne-
ar occlusion, in which a nonadherent, tailing
thrombus may extend up the internal carotid ar-
tery distal to a severe proximal stenosis. The ac-
tual frequency of clot identification is not high.
Roberson et al. report only seven cases in 1.000
angiograms obtained for cerebrovascular athe-
rosclerosis. Pessin et al. report seven cases in 570
angiographic studies performed for ischemic ce-
rebrovascular disease. However, four of seven

Fig 2: The peroperative apperance of the fresh
trombus in internal carotid artery

patients had severe associated carotid stenosis.
The remaining three had no significant atheroma.
Of all our studies, in only more than 500 angiog-
raphic studies performed for cerebrovascular di-
sease 1 carotid thrombus was detected without
significant atheroma plaque (1, 4, 5). The course
of the thrombus formation is not known. A co-
agulopathy, although unproven, may be the best
explanation despite the absence of recognized
conditions such as polycythemia vera, throm-
bocythemia, collagen-vascular disease, estrogen
treatment, hyperviscosity, and pregnancy. None
of these conditions were detected in our patient.
The most suitable treatment for intraluminal caro-
tid thrombi remains a much debated question.
Some authors have reported a lower morbidity in
patients treated with anticoagulant or antiplatelet
therapy, while some prefer anticoagulant therapy
and delayed surgery if there are major underl-
ying lesions (2, 3). Some authors, however, prefer
emergency surgery (5). In our very limited expe-
rience we think when a fresh thrombosis is detec-
ted, emergency surgery should be performed,
and it must be emphasized that extreme care sho-
uld be taken during operation because of the pro-
pensity for distal embolization.
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THE SPLIT NOTOCORD SYNDROME WITH
MENINGOCELE AND DIASTEMATOMYELIA

Mehmet Erkan Ustiin* < Adnan Kéroglu* ¢ Aydan Canbilen** <
Mustafa Cihat Avunduk*** ¢ Onder Giiney*  Olcay Eser* ¢ Abdullah Konuk*

SUMMARY

Split notochord syndrome of the lumbosac-
ral spine associated with diastematomyelia,
meningocele is an extremely rare congenital
anomaly. This is the fifth case with no dorsal
enteric opening in the literature. In this study
the occurrence of such a lesion whose embr-
yological development has not been unders-
tood vyet, is discussed under the sight of the li-
terature..

Key Words: Diastematomyelia, Lumbosacral
Spine, Magnetic Resonance, Meningocele,
Split Notochord.

OZET

Meningiyosel ve Diastematomiyelisi olan
bir Split Notocord Sendromu Vakasi

Meningosel ve diastomatomiyeli ile birlik-
te olan lumbosakral vertebra yerlesimli, split
notokord sendromu oldukca ender gérilen
konjenital bir anomalidir. Bu olgu literatirde
dorsal enterik acikhgi olmayan besinci olgu-
dur. Embriyolojik gelisimi heniiz tam olarak
anlagilamayan bu tiir olgular literattrlerin es-
liginde tartigildi.

Anahtar Kelimeler: Diastematomiyeli, Lum-

bosakral Vertebra, Manyetik Rezonans, Me-
ningosel, Split Notokord

The split notochord syndrome is a complete
cleft of the vertebral column associated with
severe malformations of the central nervous
system and gastrointestinal tract. In 1960
Bentley and Smith (1) suggested that a primary
split of the notochord leads to a dorsal hernia-
tion of the endoderm through the split (2 - 7).
The neural plate responds with a similar split,
creating a diastematomyelia. A majority of
these cases involve the cervico-thoracic

region. Lumbosacral involvement is consider-
ably less common. Often such defects are asso-
ciated with meningocele or meningomyelocele
and genitourinary abnormalities (2,3,8). Nine
cases have been observed toba associated with
meningocele or meningomyelocele
(2,3,4,7,9,10), out of the 19 human cases that
involve lumbosacral region. We present a split
notochord syndrome of the lumbosacral spine
with diastematomyelia associated with
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meningocele.
CASE REPORT

A 2-day-old, male new-born, weighing 3.0
kg was admitted to our service. He was born at
full term by normal delivery. Pregnancy and
family history were unremarkable; specifically,
there was no history of a teratogenic exposure
or consanguinity.

On examination, the baby was irritable with
an initial temperature of 37,5C, but his overall
condition was good. The anterior and posterior
fontanelles had a normal bulging with normal
frontooccipital circumference. There was a 4x4
cm meningocele pouch over the lumbosacral
region, which had a soft consistency grey- yel-
low colour and was ruptured (with a leakage of
cerebrospinal fluid). There were no cutaneous
abnormalities but the lower extremities had
equino varus deformities. The child moved the
extremities. The anal reflex was hypoactive.

Plain films showed division of the lower
lumbar (L4 and L5) spine and sacral promonto-
ries and also rudimentary bone formation
inside and posterior to the spinal canal at L4
and L5 levels. There was a posterior fusion
defect between L5 and ST.

Computerised tomography (CT) of the spine
confirmed the plain radiographic findings,
while also showing a duplication of the dural
sac between L4 and S1 by a fibrotic tissue.
Magnetic resonance (MR) images demonstrat-
ed the herniation of the abdominal viscera
from the anterior fusion defect between L4 and
sacral promontories connecting with the fibrot-
ic tissue that divides the dural sac (Fig.1).

During surgery, after exposing the fundus of
the meningocele the sac was incised. Inside
the sac there was a mix tissue composed of
cartilaginous and fatty tissue. The sac was
excised and the defect was primarily sutured.

Histopathological examination demonstrat-
ed that cystic area was lined by intestinal
(Fig.2), squamous (Fig.3) and transitional

Figure I: Axial MR image. Double arrow ( )
pointed the herniated abdominal viscera at L5-
S1 level. Single arrow ( « ) pointed the fibrotic
tissue that divides the dural sac.

Figure 2: Intestina! epithelium (IE), smooth
muscle (SM) tissue are clearly seen (HE;X10).

epithelium (Fig.4). Cyst wall contained muci-
nous glands (Fig.4) and smooth muscle tissue
(Fig.2). Skeletal muscle, lymphoid tissue,
hepatic and splenic tissue were also seen in
some different areas. Hematopoetic focuses
were determined in splenic tissue. Fibrous tis-
sue (Fig.3), mature cartilaginous tissue (Fig.4),
were observed in another microscopic area
too. No immature or malignant cells were pre-
sent. So three distinct types of mature tissues
are seen: cartilaginous tissue, fibrous tissue,
smooth muscle (mesodermal), squamaus
epitelium (ecdodermal) , intestinal epitelium,
transitional epitelium, mucinous glands (endo-
dermal). '
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Figure 3: Squamous epithelium (SE), and
fibrous tissue (FT) are seen (HE; X10).

Figure 4: Transitional epithelium (TE), muci-
nous glands (MG) and cartilaginous tissue (CT)
can be seen. (HE; X10).

DISCUSSION

Many abnormalities of the gastrointestinal
tract and other structures derived from endoderm,
in combination with the nervous system have
been described on human (5). The connection
between the gastrointestinal tract and the neural
structures varies from simple contact to fibrous
tract, a fistula, or in severe forms an open cleft
that allows the viscera to herniate from the back
surface (8,11).

Many theories have been proposed to explain
these complex malformations and to group them
with simple anomalies like isolated neurenteric
cysts, dorsal enteric fistula, meningocele or
myelomeningocele (3,5,6,8,11). Theories con-
cerning the pathogenesis of the split notochord
phenomenon can be separated into six groups;

1) Beardmore and Wiglesworth (12) and also
Prop et al (13) proposed an abnormal endoder-
mal- ectodermal adhesion, with subsequent split-
ting of the notochord. Although this theory could
explain diastematomyelia, it seems difficult to
explain so many kind of endoderm derived tis-
sues seen in pathological examination.

2) Bentley and Smith (1) proposed that the ini-
tial defect is split notochord. They hypothesized
that there is a partial duplication with separation
of the notochord through which a portion of the
endoderm may herniate and attach to the ecto-
derm (2,5,6,8). This may occur at any level of the
vertebral column although cervico- thoracic
Jesions are somewhat more frequent. In their orig-
inal report, Bentley and Smith (1) described neu-
roenteric cysts, diverticula, and dorsal enteric fis-
tula as communication with the vertebral column
and classified them as developmental posterior
enteric remnants. Persistence of the complete
cleft leads to the development of a midline fistu-
la from the gut to the back (combined anterior
and posterior spina bifida) , often with herniation
of bowel out of the dorsal defect (6,7).
Degeneration of part of the tract could leave
cords of tissue behind with the rest of the tract
remaining as a sinus or cyst. Further regression of
the cleft could result in diastematomyelia (5).

3) Bremer (14) suggested that presence of a
persistent or accessory neurenteric canal, caused
by a dorsal herniation of the endoderm is respon-
sible from the splitting of the notochord and the
neuroepithelium. The partial obliteration of the
accessory neuroenteric canal from the mid-por-
tion may cause diastematomyelia with enteric
remnants located anterior and posteriorly and
also disturbing the notochordial development ,
the axial skeleton formation may also be dis-
turbed causing rudimentary bone formations
(6,8,15,17).

4) Gardner {16) proposed that if neural tube
overdistension, as a consequence of oversecre-
tion of neural tube fluid, splits the underlying
notochord and damages primitive gut, anomalies
of endodermal organs may result. This theory
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may explain the formation of neuroenteric cysts
but not diastematomyelia.

5) Other studies suggest that an initial early
teratogenic or spontaneous mutation of the devel-
oping notochord occurs leading to a split of its
inferior portion. Under the stimulus of the noto-
chordal tissue, normal vertebral bodies could
then develop around both divisions of the spinal
cord. The enteric yolk sac would herniate
between both divisions of the spinal cord and
adhere to the dorsal ectoderm or rupture into the
amniotic cavity (3). This theory could also
explain diastematomyelia with so many kind of
endoderm derived tissues.

6) Recent theories are based upon the vascu-
lar compromise of the inferior neural structure,
preventing neural tube closure,

In our case anterior and posterior spina bifi-
da, herniation of the abdominal viscera from the
anterior spina bifida, diastematomyelia caused
with a fibrotic tissue and a meningocele with
endodermal remnants and rudimentary bone for-
mations exists, When a fistula or an open cleft
that allows the viscera to herniate through the
anterior and posterior spina bifida to the surface
of the back exists it is more easy to recognize the
split notochord syndrome. But as in our case
when the cleft is obliterated and instead a fibrot-
ic band exists then the anterior spina bifida and
histopathological examination of the remnants
leads us to the diagnosis. A careful histopatho-
logical examination of the remnants is very essen-
tial.

Split notochord syndrome with diastemato-
myelia- and meningocele of the lumbosacral
spine is extremely rare. Nineteen human cases
have been previously reported as split notochord
syndrome in the lumbosacral region. Of the four
cases which had no dorsal enteric opening, only
one has been associated with meningocele or
meningomyelocele and of the 15 cases with der-

sal enteric opening, 8 have been associated with
meningocele or menigomyelocele (2,3,4,7,9,10).
Therefore, our case is thought to be the fifth with
no dorsal enteric opening and the second that has
been associated with meningocele or
meningomyelocele.

Management of these patients is identical in
many ways to management of children with spina
bifida and meningocele or meningomyelocele
depending on the type and level of the spinal
cord lesion. In fact, the split notochord syndrome
may be seen as a more extreme variant of
meningocele or meningomyelocele. Adequate
cover of neural structures is important to control
cerebrospinal fluid leakage and possible bacteri-
al contamination. When an enteric communica-
tion exists, then surgical management of this
lesion may be either a staged repair (2,4,6,9) or a
combined single- stage correction (10). In a
staged repair, it has been suggested that the treat-
ment of enteric cysts, duplications or fistula
should be performed first to avoid the contami-
nation of neural canal. Later on the meningocele
or meningomyelocele can be operated on safely
(4,6). In our case as there has been no enteric
communication only adequate cover of neural
structures was enough. In our opinion if the
meningocele is ruptured then it must be operated
first.

In conclusion, it may be prudent to consider
the possibility of a gastrointestinal anomaly in the
patient with spina bifida, meningocele or
meningomyelocele. Therefore, a careful exami-
nation of all posterior defects should be done in
order to exclude a fistula or communication to
the gastrointestinal tract. The split notochord syn-
drome is an unusual anomaly involving malfor-
mations of the intestinal tract, the vertebral col-
umn, the spinal cord and the central nervous sys-
tem. As there are numerous variations, each case
must be individualised.
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SCHATZKI RING IN CHILDHOOD

Meral Barlas** ¢ M.Emin Boleken* + |.Haluk Gokgora™™"

SUMMARY

The diagnostic and therapeutic management of
two children of Schatzki Rings were presented.
The patients admitted with symptoms of progres-
sive dysphagia with solid food and acute food
impactions with 1,5x1x1 cm olive.Proximal gas-
trointestinal system X-rays with barium swallow
revealed Schatzki Rings two and three centime-
ters, respectively, above the diaphragm. Neither
gastro-esophageal reflux nor hiatal hernia was
detected. The rings and olive over the rings were
directly visible by fiberoptic endoscopy. Biopsy
specimens taken from the rings showed mixed pat-
terns of squamous-celled and columnar-celled lin-
ing epithelium. Treatment consisted of dilatation
of the esophagus under fluoroscopy.

Key Words: Schatzki Ring, Child

OZET
Cocuklarda Schatzki Halkast

lki hastada Schatzki halkasinin tani ve tedavi
ilkeleri tanimlandi. Bir hastada kati gidalara karg
ilerleyici yutma gOgluglu digerinde ise zeytin
yerken  olugan  akut yutma  glglugu
mevcuttu.Baryumla gekilen &zofagogramlarinda
diyafragmanin 2 ve 3 cm proksimalinde Schatzki
halkasinin olusturdugu darlik gdralda. Halka ve
cignenmemis zeytin fiberoptik endoskop ile
gozlendi. Halkadan alinan biyopsi materyalinde
cok katl yasst hucreli epitel ve silindirik epitel
saptandt. Tedavi skopi altinda 6zofgus dilatasy-
onlariyla yapildi.

Anahtar Kelimeler: Schatzki Halkasi, Gocuk

Since it was first described in 1944,a lower
esophageal Schatzki Ring has remained an etio-
logical and therapeutic enigma(1).While it has
been convincingly demonstrated that the ring is
identified with the esophagogastric mucosal
junction and can only be found in the patients
with hiatal hernia, little is known about the patho-
genesis or the effectiveness of different treatment
modalities(2). Theories about the origin of the ring
include inflammatory, developmental and
anatomical factors as the most likely events lead-
ing to a circular constriction of the esophagogas-

tric junction(3).However,none of these theories
has so far been convincingly shown to be cor-
rect.As a result of these uncertainties,causal treat-
ment is still unknown,and the effectiveness of the
palliative measures is not even completely under-
stood.

Multiple treatment modalities have been sug-
gested for symptomatic patients.These include
endoscopic biopsy and incision of the
ring,bougienage and pneumatic dilation,surgical
procedures,or simple dietary measures (4-8).We
present two cases of Schatzki Rings and discuss
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Figure 1:Proximal gastrointestinal system X-
rays with barium swallow showed a Schatzki
Ring two centimeters above the diaphragm.

the presenting symptoms,diagnostic and treat-
ment modalities.

CASE REPORTS

Case 1:A three-year-old girl admitted with a
history of difficulty swallowing any food.
Proximal gastrointestinal system X-rays with bari-
um swallow showed a Schatzki Ring two cen-
timeters above the diaphragm.Neither gastro-
esophageal reflux nor hiatal hernia was detected
( Figure-1).The Schatzki Ring and olive were
detected directly by flberoptic endoscopy using a
video camera. The olive was about 1.5x1x1 cm
gross and located in to the ring.A biopsy speci-
men of the ring showed a mixed pattern of squa-
mous-celled and columnar-celled lining epitheli-
um with no inflammatory findings.Dilation of the
esophagus under fluoroscopy was performed
twice a week for one month than monthly for one
year. There has been no evidence of dysphagia in
two years of followup ( Figure 2).

SCHATZKI RING IN CHILDHOOD

Figure 2:X-rays with barium swallow after
esophageal dilatation showed a normal esopha-
gus.

Case 2:A four-year-old boy was admitted with
a history of difficulty swallowing food.

Proximal gastrointestinal system X-rays with
barium swallow showed a Schatzki Ring two cen-
timeters above the diaphragm ( Figure 3).There
was no hiatal hernia or gastro-esophageal
reflux.An esophagoscopy performed by fiberoptic
endoscope showed a mixed pattern of squamous-
celled and columnar-celled lining
epithelium,with no inflammatory reaction.
Dilation of the esophagus under fluoroscopy was
performed twice a week for two months.No fur-
ther sign of dysphagia has been detected in a fol-
low-up period of one year ( Figure 4).

DISCUSSION

Dysphagia in childhood is relatively common
and can usually be diagnosed as etiologically
related to either mechanical obstruction in or
around the esophagus or to neuromuscular disor-
ders of the esophagus (7,10).The pathopysiology
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Figure 3:Proximal gastrointestinal system X-
rays with barium swallow showed a Schatzki
Ring three centimeters above the diaphragm.

of Schatzki Rings is still controversial. One theo-
ry suggests a mucosal plication against a short
lenght of the esophagus, while another involves
the valve mechanism.(6).The mixed pattern of
squamous and columnar epithelium on biopsy
specimens in our patients supports the former
theory.

Barium swallow X-rays and endoscopy are
two methods of diagnosis(5,9).

Lower esophageal rings,whether symptomatic
or asymptomatic,have been found in up to 18%
of adult patients undergoing routine upper gas-
trointestinal examinations and in about 4% of
patients undergoing endoscopy for dysphagia
due to a benign condition (9,10).However,a
Schatzki ring is a very rare entity in children.A
review of the literature available in Engish
revealed only two cases in over 20 years.

The age of onset of symptoms may vary.Klein
et al reported a two-day-old newborn with regur-

Figure 4:Proximal gastrointestinal system X-
rays with barium swallow after esophageal
dilatation showed a normal esophagus.

gitation whose barium swallow X-ray of the prox-
imal gastrointestinal system showed a Schatzki
Ring (6).Newman et al reported a case of a
twelve-year-old boy whose upper gastrointestinal
radiographic series showed a lower esophageal
ring approximately eight millimeters in a diame-
ter as well as a small sliding hernia.Biopsies
showed no evidence of inflammation.(8).Our
cases were diagnosed by proximal gastrointesti-
nal system X-rays and endoscopy.The discovery
of an olive during endoscopy in one of our cases
was demonstrative of the tight stenosis.

Rings between 13 and 20 mm in diameter are
associated with a 20% incidence of obstructive
symptoms in adult patients,while tighter rings
almost invariaby produce episodic dysphagia or
aphagia (10).The relationship between ring diam-
eter and symptomatology is not so welldescribed
in the pediatric patients,but the growth retarda-
tion and the severity of symptoms in our patients
suggests that a ring of 5-7mm in diameter is tight
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enough to cause severe stenosis in the pediatric
population.

The treatment modality is dilatation under
fluoroscopy .Previous experience indicates that
only one dilatation under fiberoptic endoscope
can be sufficient(6,10).Our patients were treated
successfully with esophageal dilatations under
fluoroscopy twice a week for onemonth plus
monthly for one year and two months,respective-
ly.No dysphagia was observed in two years of fol-
low up.

Though it is rare in the pediatric population,a
Schatzki ring should be kept in mind in the dif-
ferential diagnosis of dysphagia when there is no
history of caustic ingestion or other causes for the
dysphagia.

SCHATZKI RING IN CHILDHOOD
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23:03:177
23:03:167
23:03:211
23:02:129
23:03:111
23:04:281
23:03:183
23:01:77
23:02:91
23:02:143
23:04:275
23:04:280
23:03:177
23:02:155
23:04:310
23:01:57
23:01:77
23:03:183
23:04:310



Tandogan lzzet
Tandogan |zzet
Tanir Gondl

Tas Nihal

Telli Hasan
Temizhan Ahmet
Temizhan Ahmet
Temizhan Ahmet
Terzi Erding
Thomas James
Topguoglu Pervin
Tun Kagan
Tursin Umit
Tukel Selma
Tuktn Ajlan
Tiimer Necmiye
Tiimer Necmiye
Turkoglu Ali
Ugar Ozgl
Ugras Serdar
Ugur Caglar
Ugur Caglar
Ulasan Neslihan

23:02:129
23:02:123
23:04:258
23:02:137
23:01:11

23:01:11

23:02:129
23:02:123
23:02:155
23:03:205
23:03:211
23:03:247
23:01:73

23:03:103
23:03:233
23:03:111
23:02:111
23:03:227
23:02:129
23:03:251
23:03:247
23:04:315
23:04:280

Us Ali

Uysal Hilmi
Unlu Agahan
Unlu Agahan
Unlt Cihat
Usttin Erkan
Usttin Yusuf
Usttin Yusuf
Usttin Yusuf
Vatanseven Seda
Vatanseven Seda
Vural Aysegtl
Yagmurlu Banu
Yalgin Fatih
Yalginkaya Fatos
Yalginkaya Fatog
Yazkan Rasih
Yel Mustafa
Yildirim Erkan
Yigitbagt Orhan
Yolcu Esma

Zamani Adil

23:01:49

23:03:198
23:03:247
23:04:315
23:01:57

23:04:318
23:03:233
23:01:63

23:04:305
23:03:177
23:03:167
23:02:123
23:01:43

23:03:205
23:03:111
23:02:111
23:04:280
23:01:81

23:04:280
23:03:227
23:04:281

23:02:117
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