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Editorden Okura
Saygideger Okurlar;

Cosku ve istekle basladigimiz yayin hayatimiza kararlilikla devam ediyoruz. Dergimizin
ikinci sayisini da basarili bir sekilde tamamladik. Bu sayimizda da bilimsel literatiire
katki saglayan toplam 5 aragtirma makalesi, 3 olgu sunumu ve bir editére mektup
yayinladik. Dengeli, tutarli ve basarili bir sekilde devam ettirdigimiz yayin siirecinin
icindeyiz ve Atatiirk Universitesi Cerrahi bilimler dergisi olarak bizlerde artik
Dergipark ailesinde yayin hayatimiza devam edecegiz.

A.U.Cerrahi Tip Bilimleri dergimizin Temmuz sayisini ilginize sunmaktan mutluyuz.

Ameliyat dncesi ozon gazinin flep canliligi lizerindeki etkisini bulacaginiz makalemizin
ve yine diisiik akim anestezi uygulanan hastalarda orta akim anestezi uygulanan
hastalara kiyasla daha diisiik inhaler anestezik, daha diisiik medikal gaz tiiketimi
oldugunu agiklayan makalemizin dikkatinizi ¢ekecegini diisiiniiyorum. Klinik
caligmalariniza 151k tutacagini umdugumuz hepatoselliiler karsinom, kolanjioselliiler
karsinom ve kolon adenokarsinom ayirici tanisindaki immiinohistokimyasal metodlari
ortaya koyan makalemizi ve subaraknoid kanama sonrasi vazospazmin onlenmesine
dair deneysel ¢alismay ilginize sunuyoruz. intaplevral fibrinolitik tedavinin etkinligini
ortaya koyan c¢alisma, abdominal tiiberkiiloz olgusunda tan1 ve tedavi siirecini irdeleyen
olgu sunumu, faktor 7 yetersizligi olan hastada laparoskopik histerektomi esnasinda
ortaya ¢ikan nadir komplikasyon olan postoperatif pulmoner emboli ve situs inversus
totalis ile birlikte olan kolelitiazis olgusu literatiir bilgileri esliginde sunulurken
cerrahlarin ters anatomi ve aliskin olmadiklar1 elle ¢alismadan dolay1 karsilastiklar
zorluklar1 bulacaginiz olgu sunumlari ¢alismalarinizda farkindalik olusturacaktir.

Kan-Beyin Bariyerlerini muhtesem bir metafor ve sanatsal bir gorsellikle ortaya koyan
editdre mektubu siir tadinda okuyacaginizi diisliniiyorum

Biiylik emek ve titizlikle hazirlanmis tim makalelerimizi ilgiyle okuyacaginizi umut
ediyorum.

Bu sayimizda da tarafsiz bir sekilde ortaya koyduklari degerlendirmeleri ile destek veren
hakemlerimize ve bu degerli bilimsel ¢alismalarin ve olgularin sahibi aragtirmaci hekim
arkadaslarimiza ¢ok tesekkiir ediyorum.

Dog Dr. Sevilay Akalp Ozmen
Editor
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Abstract
Objectives: There are many type of preconditioning techniques in flap surgery. But ozone mediated preconditioning method
was not studied sufficiently. The main purpose of our study is to show the effect of preoperative ozone gas on flap viability
and to reveal that ozone therapy can be used as a preconditioning method in skin flaps. Methods: 40 rats were randomly
divided into 4 groups and a caudal-based 11x3 cm modified Mac Farlane flap was elevated for all subjects. At the end of one
week, back flaps were removed and evaluated macroscopically and histopathologically. Results: In terms of flap viability, all
groups were statistically better than the control group not only macroscopically but also hystopathologically. Chronic
inflammation scores, amount of granulation tissue and neovascularization were higher in all groups and especially in the
preoperative ozone group compared to the control group (p <0.001). Conclusion: In our study, it has been shown that ozone
mediated pretreatment method has both macroscopically increased flap survival and beneficial effects at histopathological
level.

Keywords: Skin flap, ozone gas, ozone mediated preconditioning, rectal ozone therapy.

Ozet
Giris: Flep cerrahisinde birgok 6n kosullandirma teknigi vardir. Ancak ozon aracili 6n kosullandirma yontemi yeterince
calisilmamistir. Calismamizin temel amaci, ameliyat 6ncesi ozon gazinin flep canliligi tizerindeki etkisini gostermek ve cilt
fleplerinde ozon tedavisinin bir 6n kosullandirma yontemi olarak kullanilabilecegini ortaya koymaktir. Metot: 40 adet sican
rastgele 4 gruba ayrildi ve tiim deneklere kaudal tabanli 11x3 cm modifiye Mac Farlane flebi kaldirildi. Bir hafta sonunda sirt
flepleri ¢ikarilarak makroskopik ve histopatolojik olarak degerlendirildi. Bulgular: Flep canlilig1 agisindan, tiim gruplar sadece
makroskopik olarak degil ayn1 zamanda histopatolojik olarak da kontrol grubuna gore istatistiksel olarak daha iyiydi. Kronik
inflamasyon skorlari, graniilasyon dokusu miktar1 ve neovaskiilarizasyon tiim gruplarda ve 6zellikle preoperatif ozon grubunda
kontrol grubuna gore daha yiiksekti (p<0,001). Sonu¢: Calismamizda ozon aracili 6n tedavi yonteminin hem makroskopik
olarak flep sagkalimini arttirdigi hem de histopatolojik diizeyde faydal etkileri oldugu gosterilmistir.

Anahtar kelimeler: Cilt flep, ozon gazi, ozon aracili 6n kosullandirma, rektal ozon tedavisi.

1. INTRODUCTION from the donor site to the recipient site for

reconstruction.
Flap losses are one of the most common

complications of this type of surgery because their
blood supply are disrupted when they are transferred
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Therefore, various methods have been studied in order
to increase flap viability especially in postoperative
period. One of these methods is the delay method.

The delay method, which is also considered as a
preconditioning method, is the only realistic method
that has been shown to clinically improve flap
viability D). Alternatively non-surgical
preconditioning techniques are also available in the
literature. Some of these are hyperthermic
preconditioning,  hypothermic  preconditioning,
pharmacological preconditioning (2). The common
features of the aforementioned preconditioning
techniques are the activation of antioxidant systems in
order to prevent the negative effects of oxidative
stress and ischemia-reperfusion injury on the
harvested flap.

Oxidative stress stimulation is the most commonly
used method in the activation of antioxidant
mechanisms. One of the methods that produce
controlled oxidative stress is the application of ozone
(3). Oxidative stress resulting from ozone application,
increasing the levels of antioxidant enzymes and by
vasodilation via receptors on endothelial, increases
blood supply to the skin flap removed and thereby
increase the flap (4).  Ozone, which activates the
antioxidant mechanisms and thus stimulates the
blood-raising effect desired in the skin flap, is 1.6
times more dense than oxygen and 10 times more
soluble in.

Ozone acting in liquid environments, like all gases,
follows Henry's law, its solubility depends on the
pressure, concentration and temperature of the gas (5).

The ozonization process almost always produces
oxidative stress, whether in the blood, intervertebral
disc or within the muscle. This oxidative stress creates
beneficial effects by stimulating antioxidant
mechanisms (5). For this purpose, we applied our
ozone-mediated preconditioning study in the Mac
Farlane flap operation in Wistar Rats, which we think
is not sufficiently studied between the preconditioning
techniques applied in flap surgery.

2. METHODS

Our study was initiated with the approval of BEU
Animal Experiments Local Ethics Committee with the
meeting dated 07/11/2012 and numbered 2012/09
from Biilent Ecevit University (BEU) Animal
Experiments Ethics Committee. The study was
carried out in BEU Faculty of Medicine Animal
Experiments Research Laboratory.
2.1. The subjects

40 female Wistar rats weighing 250-300 g were
randomly divided into four groups. Groups; Group 1

(control group), Group 2 (preoperative rectal ozone
group), Group 3 (preoperative + postoperative rectal
ozone group) and Group 4 (postoperative rectal ozone
group) was named.

Rectal ozone therapy: This method can be applied to
rectal gas delivery in patients with vascular problems
or in children (5). 10-25 pg ozone / ml oxygen-ozone
mixture 150-300 ml volume in adults, 10-20 pg / ml
ozone / ml oxygen-ozone mixture with a volume of
10-30 ml in children is given slowly by means of a
rectal tube (6). Especially in rectal ozone therapy,
ozone gas rapidly dissolves in the aqueous
environment in the rectum lumen. Soluble ozone gas
reacts with the biomolecules in the rectum wall to
form lipid oxidation products (LOPs). These products
are introduced into the circulation through the
lymphatic and venous capillaries, passing through the
muscularis mucosa. In this case, systemic efficacy of
rectal ozone therapy is equivalent to major
autohemotherapy. However, in order to achieve this
level of activity, it is necessary to prevent the ozone
gas from contacting with the faeces. The most
effective way to achieve this is absolute bowel
cleansing (7). Based on this theory, the dose of rectal
ozone was determined and given at a dose of 0.5 mg /
kg.
2.2. Groups

Group 1 (n =10): Control group

No preoperative and postoperative procedures were
performed and flap viability was monitored without
exposure to any agent.

Group 2 (n =10): Preoperative rectal ozone group

The rats were treated with rectal route at a dose of 0.5
mg / kg (O3 / O2) in the ozone reactor at a rate of 10
mg /L (03 /02) for 4 days preoperatively. Before the
ozone application, all rats were stimulated with metal
cannula rectally and defecation was provided. After
defecation, ozone gas was applied in the appropriate
dose (0.5 mg/ kg O3 / O2) rectally via metal cannula
and ozone gas was passed to the systemic circulation.

Group 3 (n = 10): Preoperative and postoperative
rectal ozone group

The rats were treated with rectal route at a dose of 0.5
mg / kg (O3 / 02) in the ozone reactor at a rate of 10
mg /L (O3 /02) for 4 days preoperatively and 7 days
postoperatively. Before the ozone application, all rats
were stimulated with metal cannula rectally and
defecation was provided. After defecation, ozone gas
was applied in the appropriate dose (0.5 mg / kg O3 /
02) rectally via metal cannula and ozone gas was
passed to the systemic circulation.
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Group 4 (n =10): Postoperative rectal ozone group

The rats were treated with rectal route at a dose of 0.5
mg / kg (O3 / O2) in the ozone reactor at a rate of 10
mg /L (O3 / 02) for 7 days postoperatively. Before
the ozone application, all rats were stimulated with
metal cannula rectally and defecation was provided.
After defecation, ozone gas was applied in the
appropriate dose (0.5 mg / kg O3 / O2) rectally via
metal cannula and ozone gas was passed to the
systemic circulation.

All rats were sacrificed at the end of postoperative 7th
day. Following surface measurements, the flaps were
excised and stored in appropriate containers for
pathological examination.

2.3. The Experiment

Preparation before surgery

Animals were injected intraperitoneally 40 mg / kg
pentothal sodium (Ie Ulugay, Turkey) and 8 mg / kg
im. Ketamine (Pfiser, Turkey). After the depth of
anesthesia was observed with jaw and skeletal muscle
tone, back areas of all subjects were shaved with the
help of electric razor.

Elevation of flaps

Preoperative anesthesia depth was checked again. The
modified McFarlane flap was caudal-based, with the
size of 3 x 11 cm in the rat's back as a random flap,
including pannicus carnosus. After hemostasis, flap
were sutured with 3/0 silk to it’s former bed (Figure

).

Euthanasia process and taking samples

On postoperative day 7, cervical dislocation was
performed under anesthesia after pentothal injection
at a dose of 40 mg / kg intraperitoneally to all animals.
The necrosis areas were measured after sacrification
and digital photographs were taken. The flaps were
then excised and fixed in 10% neutral formalin
solution for pathological examination, in separate
containers.

Surface Area Measurements
Before the flaps were excised on the seventh day,
necrosis flap areas were drawn and measured by the
Visitrak digital measuring device (Smith and
Nephew) following euthanasia.

Histopathological Evaluation Method

In this study, excisional biopsy was performed
removing flaps totally (4 groups, 40 samples). Then,
the flaps were divided into strips containing 2 mm
wide including distal and proximal ends, and fixed
with 10% neutral formalin solution. The paraffin
blocks were subsequently buried. Microtome knife
sections were taken from the samples in paraffin

blocks. Each sample was routinely stained with
hematoxylin & eosin dye. The prepared preparations
were examined by the same pathologist under the light
microscope with x40, x100, x200 magnifications.

In pathological examination, wound healing
parameters such as acute inflammation, chronic
inflammation, amount of granulation tissue, fibroblast
maturation, collagen deposits, reepithelization,
neovascularization and ulcer depth were evaluated.
The scoring of the parameters was determined based
on the article examining the histological characteristic
of the healing of vaginal and abdominal surgery
wounds (8). (Table 1).

2.4. Statistical analysis

Statistical analysis was performed using SPSS 18.0
(SPSS Inc., Chicago, IL, USA) program. Descriptive
statistics for numerical variables were expressed as
median (minimum-maximum) and categorical datas
was expressed as number and percentage (%). The
categorical variables (acute inflammation, chronic
inflammation, granulation amount, fibroblast
maturation in granulation tissue, collagen deposition,
reepithelization, neovascularization and ulcer depth)
were evaluated by chi-square test. The difference
between the groups in terms of flap viability ratio was
examined by Kruskal-Wallis variance analysis. When
Kruskal Wallis variance analysis was found
significant, group pairs were compared with
Bonferroni Corrected Mann-Whitney U test. For
results, p <0.05 was considered statistically
significant.

3. RESULTS

3.1. Macroscopic Findings
At the end of the seventh day, the necrosis of the flaps
of all rats in the groups was measured using the rat
visitrak digital grup device. Then, all the necrosis part
of the flaps of each groups were documanted. All the
other three groups had better survival rate in a
comparison with control (Table 2).

3.2. Histopathological Evaluation Findings
Mixt type inflammatory response was observed in all
groups with varying degrees of neutrophil leukocytes.
There was no statistically significant difference
between the groups in terms of acute inflammation
(p> 0.05).

The chronic inflammatory response, which is
dominated by lymphocytes, plasma cells and
histiocytes, was observed in all groups, and chronic
inflammation scores were significantly higher in all
groups than in the control group. The amount of
granulation tissue was higher in all groups compared
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to the control group and this difference was
statistically significant (p <0.001). It was noted that
granulation tissue developed better in the preoperative
ozone group than in the other groups.

When the groups were examined for fibroblast
maturation, it was observed that fibroblasts were more
dense and morphologically mature in the preoperative
ozone group in parallel with the development of
granulation tissue and this difference was statistically
significant (p = 0.036) (Figure 2). The amount of
collagen was significantly more intense in the
preoperative + postoperative ozone group than in the
other groups (p = 0.007) .

Although no statistically significant difference was
found between the groups in terms of reepithelization
(p =0.083), 20% of the preoperative and preoperative
+ postoperative ozone-receiving groups had minimal-
immature reepithelization and 80% partial-immature
reepithelialization so it was observed that
reepithelization was better in these groups (Figure 2).
When examined in terms of neovascularization, it was
found that all groups were significantly different from
each other. In pairwise comparisons, the number of
newly formed vessels was significantly higher in the
preoperative ozone group than in the other groups (p
<0.001) (Figure 2). Although, there was no significant
difference between the groups in terms of the presence
and depth of ulcer (p=0.313), in the control group, the
presence of deep ulcers with subcutaneous tissue and
muscle layer was observed in 40% of the samples and
this ratio ranged from 10-20% in the other groups. As
a result, granulation tissue, fibroblast maturation,
reepithelization, neovascularization, and collagen
deposition were found to be significantly higher in
groups preconditioned with ozone (preoperative
ozone group and preoperative +postoperative ozone

group) comparing non preconditioned groups (control
group and postoperative ozone groups) and ulcer
depth was found to be more superficial in
preconditioned groups.

Figure 1: After hemostasis, flap were sutured with
3/0 silk to it’s former bed

Figure 2: Light microscopic views of the
subcutaneous tissue samples taken from the
preoperative ozone group (A-B, H & E).

N W

ok i Y - b
A) Epidermis limited necrosis (white arrow) and
subcutaneous tissue granulation tissue is observed (A,
x40). B) Immature fibroblasts in granulation tissue
and angiogenic activity increase (black arrow) are
noted (B, x1000).

Table 1: Wound-healing histologic scoring system. HPF, high-power field.

Score
Variable
0 1 2 3

. . None Scant Moderate Abundant
Acute inflammation
?hromc . None Scant Moderate Abundant
inflammation
Granulation tissue None Scant Moderate Abundant
amount
Fibroblast Mild Moderate

. Immature . ) Fully matured

maturation maturation maturation
Collagen deposition None Scant Moderate Abundant
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Reepithelialization None Partial . Complete b.ut Complete and
immature or thin mature
Neovascularization None Up to five 6-10 vessels per More than 10
vessels per HPF HPF vessels per HPF
Loss of Dermal tissue Ulcer of the
Ulcer depth None surface epithelium limited ulcer muscular layer.

Table 2: Statistical documentation of flap viability rates. It is noteworthy that the flap survival rates of the group

that received the preoperative ozone group were high

Group 3 p
Group 2 (Preoperative Group 4
Groups Group 1 (Postoperative + (Preoperative
(Control) (n:10) | ozone group) | Postoperative | ozone group)
(n:10) ozone group) (n:10)
(n:10)
Mean=+ SD 49,09+25,98 86,04+7,03 90,56+6,90 96,09+3,12 <0,05
Average living 49,09 90,56 96,09
area of flaps(%) ’ ’ ’
The lowest 28
measured living ’ 79,4 78,8
area of flaps(%)
The highest
measured living 71,3 98,8 97,9
area of flaps(%)

Values are expressed mean + standart deviation or number.

4. DISCUSSION

Studies have shown that the blood flow in the skin is
mainly regulated at the arteriolar level and that the
blood flow in the pre-capillary sphincter, arteriole
and arteriovenous anastomosis is regulated with
sympathetic effect and this sympathetic stimulation
leads to the contraction of the precapillary sphincter
and direct the blood to the arteriovenous anastomosis
(9). This sympathetic vascular smooth muscle
contraction is counterbalanced by beta adrenergic
vasodilatation (10). Flap elevation leads to a lack of
blood supply to the flap and, consequently, to a
sympathetic activation triggered by this condition,
resulting in a vicious cycle. Immediately after this
event, the release of wvasoconstriction with
epinephrine, norepinephrine, serotonin, PGI2,
PGF2a and thromboxan A2 is further increased and
the blood flow is decreased. These mediators lose
their activity in about 12-24 hours. However, if the
ischemia in the flap continues for more than 6 hours
and if the flap blood supply is provied again,
reperfusion injury begins to be seen (11). While the
energy needed in ischemic conditions is tried to be
created under anaerobic conditions, a number of
reactive oxygen radicals begin to emerge by

anaerobic glycosylation. These oxygen radicals
cause structural changes in the cell membrane with
lipid peroxidizing effects and thus the activation of
the inflammatory process and adhesion of the
leukocytes, resulting in endothelial damage that
would ultimately lead to microvascular occlusion
(12). In the endothelial damage, not only
microvascular occlusion occurs, but also edema and
micro-bleedings occur in the tissue by increasing the
permeability of the vessel (13). Therefore, the
pathophysiology of ischemic necrosis induced by
flap elevation is associated with reactive oxygen
radicals induced by oxidative stress and the role of
lipid peroxidation formed by these radicals.
Therefore, the preconditioning principle is to cope
with this oxidative stress through anti-oxidant
mechanisms that will activate the oxidative stress
environment created before the flap elevation. In our
study based on these principles, we performed rectal
ozone administration in group 2 and group 3 subjects
with preconditioning models created with ozone-
mediated oxidative stress for 4 days before flap
elevation and last administration of rectal ozone
preoperatively was performed 12 hours before
surgery. We predicted that the oxidative effect
caused by ozone therapy, which we applied 12 hours

26



prior to surgery, would disappear within the time
period mentioned above, and that the anti-oxidant
and other mechanisms that will be activated after the
flap elevation will continue to have beneficial
effects. In our pre-conditioning model, we aimed to
activate the mechanisms that can cope with oxidative
stress due to ischemia caused by flap elevation.
Several studies have been carried out to reduce the
oxidative load of inflammatory mediators and cells
created by flap elevation and positive results have
been obtained from the studies. Steroids are one of
these agents. It has been reported that
dexamethasone inhibits the development of necrosis
by reducing the production of free radicals, by
attenuating calcium-free inducible nitric acid
synthase activity in leukocyte, smooth muscle and
endothelial cells, and by reducing neutrophil
accumulation and edema formation (14) (15) (16). In
these studies, dexamethasone has been shown to
reduce myeloperoxidase activity, which is a marker
of neutrophil accumulation (17).

One of the theses proposed to improve flap survival
is to reveal the mediators that stimulate angiogenesis
by using some preconditioning methods. Application
of VEGF to the donor site 7 days before the flap
removal and reported that the VEGF pretreated
group had better results in flap survival compared to
the VEGF injected group after flap elevation (2, 18).

Therefore, there are studies suggesting that the
aforementioned growth factors can be achieved by
the ozone mediated activation we use in our study
(19). Considering the beneficial effects of growth
factors on flap survival and studies demonstrating
that ozone therapy increases growth factor synthesis,
it is clear that the results of our study are in fact not
a coincidence.

Ozone is a molecule that reacts with organic
substances in the organism and oxidizes them.

It has also been reported that ozone increases the
level of antioxidant enzymes such as superoxide
dismutase (SOD), GSH-peroxidase (GSH-Px),
GSH-reductase (GSH-Rd) and catalase (CAT) in
combination with reactive oxygen molecules (20).
With ozone therapy, vasodilatation and antioxidant
activity have been achieved to increase blood flow to
maintain flap viability (21).

In an experimental study , it is reported that the
ozone pre-treatment given by colorectal route
inhibited CCl4-mediated hepatotoxicity and
activated antioxidant systems in rats (22). It has been
reported that intrarectal ozone therapy protects tissue
from ischemia-reperfusion injury by releasing
adenosine, blocking the xanthine / xanthine oxidase
pathway and suppressing ROS production after
reperfusion (21, 22). It has also been shown that

intrarectal ozone therapy activates endogenous
antioxidant systems in renal and liver ischemic
reperfusion models and suppresses ROS production
(22).

In the data obtained in our study, it was seen that the
histopathological data obtained in group 2 and group
3, which were preconditioned with rectal ozone,
were better than group 1 and group 4 which were not
pre-treated. Some of these histopathological data are
chronic inflammation, amount of granulation,
fibroblast maturation, and amounts of
neovascularization.Although the numerical data of
ulcer depth in the control group were not statistically
significant with other treatment groups, we found
that the depth of ulcers was higher in the control
group without ozone therapy. However, when the
outcome parameters were evaluated at the level of
statistical significance, only the neovascularization
(p = 0.036), granulation amount and fibroblast
maturation values of the group receiving the pre-
operative rectal ozone were significantly higher than
the other treatment groups (p <0.001).

In addition, flap survival rates of all groups with
rectal ozone significantly higher flap survival rates
compared to the control group clearly show the
beneficial effects of ozone in flap surgery. The
highest rate of flap survival of the preoperative rectal
ozone group revealed the beneficial effect of ozone
pre-conditioning on flap survival.

The high survival rate of flap survival in
postoperative and preoperative + postoperative
rectal ozone groups indicates that ozone therapy has
improved flap survival in all conditions In our study,
the statistically ~ significant  increase  in
neovascularization in the histopathological studies in
group 2, which explained the positive effects of
ozone mediated preconditioning on angiogenesis.

It is proved that ozone-mediated pre-conditioning,
which is non-invasive, inexpensive, easily
applicable and effective, compared with other pre-
conditioning methods, was evaluated not only in
terms of macroscopic results, but also in terms of
histopathological parameters. We believe that the
positive results of our study, which considers the
concept of ozone mediated preconditioning in skin
flap surgery and which will lead to the development
of this understanding of application, will be among
the principles of plastic surgery in a short time.
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Abstract
Objectives: Liver is the main organ carrying out metabolic functions in the human body. The cause of death from cancer is
the third among cancers in the world. Metastases are the most common malignant tumors in liver. Hepatocellular carcinoma,
primary malignant tumors of the liver, is the second (80-90 %), and cholangiocellular carcinoma is the third (10-15 %) most
common malignant tumor of liver. Early diagnosis in these tumors is important for early treatment planning. Although late-
stage hepatocellular carcinoma is easily detectable, the treatment could not be avaliable in a large proportion and recurrence is
frequently observed. Therefore, in the differential diagnosis using more sensitive and specific antibodies can increase the
effectiveness of the other markers used in routine practice, and can achieve an earlier diagnosis. Methods: In our study, paraffin
blocks of the biopsy and resection material of 60 cases were studied immunohistochemically with GPC-3, Agrin/CD34
combination, CDX2. Results: HepParl, AFP, CEA, CD10, CK-19, CK-7, CK-20, CK-8 and CK-18 which are studied
previously, were evaluated in combination with GPC-3 in hepatocellular carcinoma, and GPC-3 was found to be more sensitive
and specific than HepParl and AFP. In the differential diagnosis of hepatocellular carcinoma from cholangiocellular carcinoma
and metastatic adenocarcinoma of the colon, GPC-3 was also found to be very useful. Although in hepatocellular carcinoma
tissues Agrin was observed in the new areas of vascularity, it was not observed in the areas of cholangiocellular carcinoma and
tissues of metastatic colon adenocarcinoma. That has been followed in our attention. CDX2 staining was observed in tissues
with metastatic adenocarcinoma of the colon, but it is very little in hepatocellular carcinoma and cholangiocellular carcinoma.
This is an important finding in the differential diagnosis. Conclusion: Considered a combination of all of our findings,
Glypican-3, Agrin/CD34 combination and CDX2 are very sensitive and specific markers of hepatocellular carcinoma. These
markers must be applied in routine practice for early diagnosis and treatment, and for the extend of the survey in patients with
hepatocellular carcinoma.

Key Words: Hepatocellular Carcinoma, Cholangiocellular Carcinoma, Metastatic Adenocarcinoma of the Colon,
Immunohistochemistry, Glypican-3, Agrin/CD34 combination, CDX2
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Ozet
Giris: Karaciger insan viiciidunda metabolizma fonksiyonlarinin yiiritildigti temel organdir. Kanserleri diinyada kanserden
Olim sebebleri arasinda 3.sirada yer alir. Metastazlari en sik goriilen malign tiimdrleridir. Primer malign tiimorlerinden
hepatoselliiler karsinom (%80-90) ikinci siklikta, kolanjiokarsinom da 3. siklikta goriilen malign tiimérleridir (%10-15). Bu
tlimorlerin erken tan1 almasi, tedavinin erken planlanmasi agisindan 6nemlidir. Geg evre hepatoselliiler karsinom kolay tespit
edilebilmesine ragmen biiyiik oranda tedavi edilememekte ve niiks izlenmektedir. Bundan dolay1 ayirici tanida daha sensitif
ve spesifik antikorlar kullanarak, rutin uygulamada kullanilmakta olan diger belirleyicilerin etkinligini artirmak, daha erken
taniya ulagsmak gerekmektedir. Metot: Calismamizda 60 adet olguya ait biyopsi ve rezeksiyon materyallerinin parafin
bloklarinda immunohistokimyasal olarak Glypican-3, Agrin/CD34 kombinasyonu, CDX2 calisildi. Bulgular: Daha once
calisilmis HepParl, AFP, CEA, CD10, CK-19, CK-7, CK-20, CK-8, CK-18 ile kombine degerlendirildiginde 6zellikle GPC-
3’lin hepatoselliiler karsinomda HepParl ve AFP’ye gore daha sensitif ve spesifik oldugu goézlendi. Ayrica kolanjioselliiler
karsinom ve kolon adenokarsinom metastatik tiimorlerleriyle ayirici tanisinda oldukga faydali oldugu tespit edildi. Agrin’in
hepatoselliiler karsinomlu dokularda yeni damarlanma alanlarinda izlenmesine ragmen kolanjioselliiler karsinom ve kolon
adenokarsinom metastazli dokularda izlenmemesi dikkatimizi ¢ekti. CDX2 ile kolon adenokarsinom metastazli dokularda
boyanma gozlenirken, hepatoselliiler karsinom ve kolanjioselliiler karsinomda ¢ok az boyanma izlenmesi de ayiric tanida
onemli bir bulguydu. Sonug¢: Bulgularimizin hepsini bir arada degerlendirdigimizde, GPC-3, Agrin ve CDX2 oldukg¢a sensitif
ve spesifik belirleyicilerdir. Olgularin erken tanilanmasini ve daha hizli tedavi almasini saglayip, hastalarin surveyini uzatmasi

acisindan rutinde de uygulanmasi gerekir.

Anahtar Kelimeler: Hepatoselliller Karsinom, Kolanjioselliller Karsinom, Kolon Adenokarsinom Metastazi,

Immunohistokimya, Glypican-3, Agrin, CDX2

1. INTRODUCTION

Hepatocellular carcinoma (HCC) constitutes 80-90%
of all primary liver tumors (1). While it’s the fifth
commonest malignancy, it ranks third among all
cancer related death. Although diagnostic methods are
very advanced nowadays, there are still difficulties in
the definitive diagnosis of liver tumors. In addition to
imaging methods for diagnosis, the increase serum
alpha feto protein (AFP) level is one of the important
parameters (3,4). Ultrasonography guided fine needle
aspiration biopsies is used as diagnostic method
despite the 10% false positivity. AFP, HepParl, CEA,
CDI10 are the most important immunohistochemical
antibodies used for diagnosis. Especially AFP and
HepPar! positivity are the most important parameters
that supports hepatocellular carcinoma (4).
Cytokeratins are antibodies used in the diagnosis of
hepatocellular carcinoma (CKS, CK18),
cholangiocarcinoma (CK19) and in the differentiation
of  metastatic lesions, especially colon
adenocarcinoma (CK20) (5). Glypican-3 (GPC-3) is
from  the  glypican  family,  which is
Glycosylphosphatidylinositol (GPI)-linked
heparansulfate proteoglycan (HSPG). Glypican
consists of proteoglycans and core protein that binds
two polysaccharide units known as Heparan sulfate
glycosaminoglycan (HSGAG). After synthesizing 60-
70 kDa core protein, HSGAG is added by
glycosylation in the Golgi body. It’s located on
X(@26.1 in adult tissues. Six glypican family members
have been identified in humans.

GPC-3 is highly expressed in embryonal structures
and mesoderm-derived tissues. It showed high
expression especially in embryonic liver and intestine,
while expression level decreased in normal adult
tissues. This situation suggests that it acts as an
oncofetal protein for these organs. In general, while
oncofetal proteins do not play a critical role in tumor
progression, they are used as tumor markers or as a

potent target for immunotherapy. GPC-3 is involved
in cellular growth, differentiation and migration. It
shows different expression patterns in tumor
progression. It induces apoptosis in some types of
tumor cells. It is therefore not surprising that some
tumors of different origin are downregulated of GPC3
expression. GPC3 downregulation has been observed
in ovarian cancer, breast cancer, lung
adenocarcinoma, and cholangiocellular carcinoma (8-
11). While it is not expressed in the colon, high
expression is observed in colorectal cancers (12-13).
Interestingly, although there is no expression of GPC3
in the liver, Glypican is up-regulated in the vast
majority of tumors and its expression decreases
during tumor progression. In addition, serum GPC3
levels were found to be significantly higher in patients
with HCC compared to healthy people and non-
malignant liver patients (12-14).

Glypican-3(GPC-3) is used to differentiate HCC from
dysplastic changes in cirrhotic liver (15-17). It is also
useful in seperating benign liver nodules from
malignant nodules.

Agrin is from the heparan sulfate proteoglycan
(HSPG) family, which is found on the surface of cells
and in the extracellular matrix. It is activated by
myofibroblasts, vascular smooth muscle cells and
biliary epithelial cells in human and rat liver. It is not
found in the wall of lymphatic vessels.

It is strongly found in vascular structures and
peribiliary basement membranes in HCC. When the
lesion becomes malignant, expression of agrin
increases because of formation of new blood vessels
increases. Combination with CD34 was found highly
sensitive and specific and express more diffusely than
GPC-3. It doesn’t stain sinusoidal walls of
regenerative nodules in cirrhosis. When benign and
malignant lesions of the liver were compared, it was
determined that the sensitivity of Agrin in favor of
malignant lesions was 93.1% and its specificity was
92.6%, when combined with CD34 (18-21).
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Agrin is a recently discovered antibody used to detect
microvasculature in hepatocellular carcinomas.
Combined evaluation of Agrin with CD34 was found
to be highly sensitive and specific in the diagnosis of
HCC (22).

CDX2 is responsible for regulation of cellular
proliferation, differentiation and aging, regeneration
of intestinal epithelium and preservation of tissue
structure (22-23). It is widely expressed in the fetal
and embryonic period. It becomes to localized since
the early neonatal period. CDX2 regulates the
transcription of intestinal specific genes and functions
as a tumor suppressor gene (23-24). In cases where
CDX2 expression is low in cancer cells, CDX2
insertion increases the sensitivity of apoptosis in the
cells and the growth rate slows down. CDX2 is down-
regulated in 85% of colorectal adenocarcinomas. As a
result, there is an increase in proliferation in
tumorogenesis. In addition, replication errors due to
small mutations of CDX2 have been observed in
colorectal carcinomas. CDX2 is expressed in the
nuclei of intestinal epithelial cells from the duodenum
to the rectum, as well as neuroendocrine cells and
pancreatic islet cells. The expression of CDX2 is
observed at different levels in different parts of the
gastrointestinal tract. It is highest in the small intestine
and cecum, but less expressed in the distal colon. It is
observed in goblet cells, enteroendocrine cells and
absorptive enterocytes in the villi on the surface of the
intestinal epithelium (23,25-31).

Although late-stage HCC can be detected easily, it is
substantially incurable and relapses. Only 25% of
cases receive appropriate curative treatment.
Inoperable cases can survive for only a few months
(9). Therefore, early diagnosis and treatment are
important. In order to provide appropriate treatment
as well as early diagnosis, neuroendocrine tumors,
especially cholangiocarcinoma (CCA), and metastatic
liver diseases should be differentiated from
hepatocellular carcinoma.

In our study, we aimed to determine the role of
immunohistochemistry in the differential diagnosis of
HCC from CCC and metastatic cancer. We
emphasized the importance of antibodies such as
GPC-3, the combination of Agrin and CD34 and
CDX2 in differential diagnosis, that they can be used
routinely and that when evaluated in combination
with other antibodies, they help us to make the
diagnosis even earlier and more precisely.

2. METHODS
In our study, we include 20 patients from each of the
3 groups were diagnosed as Hepatocellular
Carcinoma, Cholangiocellular Carcinoma, Colon
Adenocarcinoma Metastasis with underwent tru-cut
(fine needle) biopsy, wedge resection, liver lobectomy
and hepatectomy between 2000-2011 in Atatiirk
University Faculty of Medicine Department of

Pathology. Paraffin blocks, previous hematoxylin-
eosin, immunohistochemical stained slides and
pathological diagnosis reports of each case were
removed from the archive of our department and re-
evaluated. Among these, the most suitable paraffin
blocks were selected for immunohistochemical
staining from hematoxylin-eosin glasses which the
pathological diagnosis was most accurate.

2.1. Immunohistochemical methods
Glypican-3 (CM 396A, B; Bio Care Medical), the
combination of Agrin and CD34 (Anti antibody agrin;
ab85174) and CDX2 (Leica; AMT28) antibody dyes
were applied immunohistochemically to the paraffin
blocks selected for our research using the streptavidin
biotin peroxidase method. 4 microns thicked sections
from paraffin blocks were put on positively charged
slides and then were placed in BOND-MAX Fully
Automated IHC System.

2.2. Immunohistochemical evaluation
Immunohistochemical stained preparation were first
evaluated by two different pathologists under the light
microscope without using clinical and previous
pathological data. Considering the literature for GPC3
in stained tissue sections, the presence of cytoplasmic
staining was evaluated in terms of prevalence and
severity. All tumoral cells in tissue sections were
checked for extensity. While it is negative if there is
no staining (Figure 1), if less than 10% of the tumoral
cells are stained (1+) (Figure 2), if there is staining in
10-50% of the tumoral cells (2+) If there was staining
in more than 50% tumoral cells, it was evaluated as
(3+) (Figure 3). For Agrin/CD34, according to the
literature, if 10% stained weakly the vascular
structures around the tumoral cell (1+), if 10-50%
stained the vascular structures around the tumoral cell
more strongly (2+)(Figure 4), the vascular structures
around the tumoral cell above 50% it was considered
as (3+) (Figure 5) if it stained diffusely and darkly.
For CDX2, the presence of nuclear staining was
evaluated in terms of extensity and severity.
Considering the cells with staining, if less than 10%
of the tumoral cells are stained (1+), 10-50% staining
in the tumoral cells (2+), if there is staining in more
than 50% tumoral cells, it was evaluated as (3+)
(Figure 6). Cytoplasmic staining for HepParl was
evaluated for extensity and severity. Considering the
cells with staining, the reactivity in tumoral cells was
evaluated as scattered sporadic positivity (1+), focal
positivity (2+) , diffuse positivity (3+) (Figure 7).
Cytoplasmic staining for AFP was evaluated for
extensity and severity. Considering the cells with
staining, focal staining in tumoral cells was evaluated
as (14), moderate staining (2+), diffuse staining (3+)
(Figure 8). Fiber staining around tumor cells with
CD10 was evaluated as (-), diffuse staining (1+), focal
staining (2+) , diffuse staining (3+). The presence of
cytoplasmic staining in tumor cells with CEA was
evaluated in terms of extensity and severity.
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Considering the cells with staining, if there is no
staining in tumor cells was evaluated as (-), focal
staining (1+), moderate staining (2+), diffuse staining
(3+). Brown staining of cytoplasmic and cytoplasmic
membranes in tumor cells for cytokeratins (CK7,
CK20, CK19, CK8, CK18) was evaluated in terms of
extensity and severity. If there was no staining in
tumor cells, it was evaluated as (-), focal weak
staining (1+), moderate staining (2+), diffuse staining
(3.

2.3. Statistical evaluation

Statistical transactions were performed on computer
using the 'SPSS 22' (Scientific Package for Social
Sciences) program. For this purpose, 3 groups were
created for cancer type and 4 groups for each of
Glypican-3, Agrin, CDX2, AFP, Hepparl, CDI10,
CEA, CK7, CK20, CK19, CK8, CK18 markers. Since
we used categorical data and more than two groups in
our study, we used the Chi-Square test. Since at the
end of the study, at least 80% of the expected
frequencies should be 5 or greater than 5, we
combined the group 0 as 1 and group 1, 2, and 3 as 2
and performed the test again. If the probability
coefficient (p) value was less than 0.05, it was
considered statistically significant.

3. RESULTS
In our study, 60 cases diagnosed between 2000 and
2011 who had liver tru-cut (cutting-needle) biopsy,
wedge resection and hepatectomy were included. Of
these 60 cases, 20 had hepatocellular carcinoma, 20
had cholangiocellular carcinoma, and 20 had

colon adenocarcinoma metastasis.

Of'the 60 cases, 40 (66.7%) were male and 20 (33.3%)
were female. Of the hepatocellular carcinoma cases,
16 (80%) were men, 4 (20%) were women; of the
cholangiocellular carcinomas, 13 (65%) were men
and 7 (35%) were women; and of the colon
adenocarcinoma metastases, 11 (55%) were male, and
9 (45%) were female. The age range of the cases was
between 33 and 86, with a mean age of 63. The age
range of patients with hepatocellular carcinoma was
33-74 (mean age 64.5 years), 45-86 years (mean age
59.5 years) in patients with cholangiocellular
carcinoma, and 40-84 years (mean age 64 years) in
patients with colon adenocarcinoma
metastases. Immunohistochemical evaluations were
evaluated by two different pathologists at the same
time and classified in tables.

In the comparison between Glypican-3 expression and
cancer types, expression was detected in 17 (85%)
cases with HCC, 3 (15%) cases with CCC, and 2
(10%) cases with colon adenocarcinoma; however,
expression was not observed in 3 (15%) cases with
HCC, 17 (85%) cases with CCC, and 18 (90%) cases

with colon adenocarcinoma. These findings showed a
statistically significant relationship between cancer
type and Glypican3 (Pearson p:0.003, p<005).(Table
1)(Figure 9)

In the comparison between Agrin expression and
cancer types, expression was detected in 19 (95%)
cases of HCC, 10 (50%) cases with CCC, and 1 (5%)
case with colon adenocarcinoma; whereas any
expression was not observed in 1 (5%) case with
HCC, 10 (50%) cases with CCC, and 19 (95%) cases
with colon adenocarcinoma. These findings showed
that there was a statistically significant relationship
between cancer type and Agrin (Pearson p:0.00,
4p<005).(Table 2)(Figue 10)

In the comparison between CDX2 expression and
cancer types; while expression was detected in 5
(25%) cases with HCC, 1 (5%) case with CCC, and
18 (90%) cases with colon adenocarcinoma;
expression was not observed in 15 (75%) cases with
HCC, 19 (95%) cases with CCC, and 2 (10%) cases
with colon adenocarcinoma. These findings showed a
statistically significant relationship between cancer
type and CDX2 (Pearson p:0.000, p<005). (Table
3)(Figue 11).

In the comparison between HepParl expression and
cancer types, expression was detected in 19 (95%)
cases with HCC and in 2 (90%) cases with CCC;
while expression was not observed in 1 (5%) case
with HCC, 18 (90%) cases with CCC, and 20 (100%)
cases with colon adenocarcinoma. These findings
showed a statistically significant relationship between
cancer type and HepParl (Pearson p:0.000, p<005).
In the comparison between AFP expression and
cancer types, expression was detected in 15 (75%)
cases with HCC, 2 (10%) cases with CCC, and 1 (5%)
case with colon adenocarcinoma; yet no expression
was observed in 5 (25%) cases with HCC, 18 (90%)
cases with CCC, and 19 (95%) cases with colon
adenocarcinoma. These findings showed that there
was a statistically significant relationship between

cancer type and AFP (Pearson p:0.000, p<005).

In the comparison between CEA expression and
cancer types, expression was detected in 2 (90%)
cases with HCC, 16 (80%) cases with CCC, and 18
(90%) cases with colon adenocarcinoma; while
expression was not observed in 18 (90%) cases with
HCC, 4 (20%) cases with CCC, and 2 (10%) cases
with colon adenocarcinoma. These findings showed a
statistically significant relationship between cancer
type and CEA (Pearson p:0.000, p<005).

In the comparison between CD10 expression and
cancer types, expression was detected in 15 (75%)
cases with HCC, 4 (20%) cases with CCC, and 4
(20%) cases with colon adenocarcinoma; whilst
expression was not observed in 5 (25%) cases with
HCC, 16 (80%) cases with CCC, and 16 (80%) cases
with colon adenocarcinoma. These findings showed a
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statistically significant relationship between cancer

type and CD10 (Pearson p:0.000, p<005).

In the comparison between CK7 expression and
cancer types, expression was detected in 14 (70%)
cases with HCC, 17 (85%) cases with CCC, and 5
(25%) cases with colon adenocarcinoma; while no
expression was observed in 6 (30%) cases with HCC,
3 (15%) cases with CCC, and 15 (75%) cases with
colon adenocarcinoma. These findings showed a
statistically significant relationship between cancer
type and CK7 (Pearson p:0.000, p<005).

In the comparison between CK20 expression and
cancer types, expression was detected in 4 (20%)

cases with HCC, in 1 (5%) case with CCC, and in 18
(90%) cases with colon adenocarcinoma; whereas
expression was not observed in 16 (80%) cases with
HCC, 19 (95%) cases with CCC, and 2 (10%) cases
with colon adenocarcinoma. These findings showed a
statistically significant relationship between cancer
type and CK20 (Pearson p:0.000, p<005).

In the comparison between CKI19 expression and
cancer types, expression was detected in 8 (40%)
cases with HCC, 20 (100%) cases with CCC, and 18

Table 1. Distribution of GPC-3 histoscore by tumor types, age and sex

Number of GPC-3 Histoscore
cases Negative Weak Middle Strong P Value
(n=60)
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<49 11 (%183) 5 (%8.3) 1 (%0,16) 2 (%3.3) 2 (%33) 0,062
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Female 20 (%33,3) 4 (%6,6) | 5 (%83) 7 (%11,6) 4 (%6,6) 0,050
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(90%) cases with colon adenocarcinoma; whilst
expression was not observed in 12 (60%) cases with
HCC and in 2 (10%) cases with colon
adenocarcinoma. These findings showed a
statistically significant relationship between cancer
type and CK19 (Pearson p:0.000, p<005).

In the comparison between CK8/18 expression and
cancer types, expression was detected in 20 (100%)
cases with HCC, 3 (15%) cases with CCC, and 1
(5%) case with colon adenocarcinoma; while no
expression was observed in 17 (85%) patients with
CCC and 19 (95%) patients with colon
adenocarcinoma. These findings showed a
statistically significant relationship between cancer

type and CK8 (Pearson p:0.000, p<005).

4. DISCUSSION
HCC is one of the most common primary
malignancies and ranks fourth in the world for
cancer-related deaths. It constitutes 5% of all cancers
and 70-80% of liver cancers. In the 2000s, 564,000
new cases were described in the world. Its
prevalence varies according to geographical
localizations. Its incidence increases with age (65
years and older). It is rare in North America and
Western Europe before the age of 50 (1-2,32).
Major risk factors are cirrhosis, chronic hepatitis B,
chronic hepatitis C, toxic (alcohol and aflatoxins)
and metabolic causes (diabetes  mellitus,
nonalcoholic  fatty liver disease (NASCH),
hereditary hemochromatosis, primary biliary
cirrhosis, autoimmune hepatitis) (1-3).
Catching the disease at an early stage is important for
the treatment, recurrence and presentation of the
tumor. Only 25% of patients are diagnosed early to
receive appropriate curative treatment. The
surveillance of inoperable patients is approximately
5 months. The 5-year surveillance is less than 10-
15% (33).
Although HCC constitutes approximately 10-15% of
liver tumors, it varies according to geographical
regions. Its incidence is increasing worldwide.
Parasites such as Clonorchis sinensis and
opisthorchis viverrini, nitrosamines and aflatoxin are
in the first place in its etiology (32).
Metastatic carcinomas of the liver are the most
common malignant tumors of the liver. It has the
highest ranking among malignancies developing
from noncirrhotic liver in all developed western
countries (32).
Identification of new molecular targets and markers
is an urgent need for the development of new
treatment approaches in liver malignancies. The fact
that these markers guide us in early diagnosis will
have a more effective sensitivity and specificity, as
well as increase in the success of patients in curative
treatments and prolongation of their surveys will
lead to positive results that closely concern and

affect the patient population (1,34).

FIGURE 1. Colon Adenocarcinoma
metastasing of liver (GPC3 NEGATIVE)

FIGURE 4. HCC (AGRIN/CD34 +2
POSITIVE
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FIGURE 5. HCC (AGRIN/CD34 +3
POSiTiVE)‘ ,

FIGURE 8: HCC (AFP +3POSITIVE)

= -l % EY 8

The most important of these markers today is

FIGURE 6. Colon  Adenocarcinoma Glypican-3 (GPC-3). Its structure, function and

L biology are important. GPC-3 is an antibody whose

metastasing of liver (CDX2 +3 POSITIVE) routine use has started relatively, but has not become
= ST S R e widespread, and its efficiency has been proven in

studies.

Differentiating HCC from CCA, especially ICC
(intrahepatic ~ cholangiocarcinoma), poses an
important problem. In the study of Hsu et al. in 1997,
GPC-3 was not expressed in ICC, gallbladder
adenocarcinoma and colon adenocarcinoma;
however, it was expressed in 75% of HCC and 10%
of gastric adenocarcinoma (14). Yamauchi et al.
tested GPC-3 expression in CCC in a small series of
16 subjects and results were negative. (36). Daniel
Baumhoer et al. found that using GPC-3 was limited
in the differential diagnosis of CCC and some other
metastatic tumors (35). In our case, 17/20 (85%) of
the cases with HCC and 3/20 of the cases with CCC
had GPC-3 positivity, and in accordance with the
literature, it was established that GPC-3 is very
important in the diagnosis to differentiate HCC from
CCC.

Mitchell Ho et al. observed that the expression of
GPC-3 was mostly in the cytoplasmic pattern, while
Shirakowa et al. previously observed that there was
a mixed pattern (cytoplasmic and membranous) in
about half of the HCC cases, and a cytoplasmic
pattern in the other half (34). In our study, we
observed that the most of the cases (15 out of 17
positive cases) had a cytoplasmic staining pattern. In
the other 2 cases, we detected a stronger cytoplasmic
pattern with a weak membranous staining. Contrary
to the literature, we observed that our findings were
in the direction of cytoplasmic staining.

Naoko Yamauchi et al. observed in their study the
immunohistochemical reactivity of GPC-3 in the
differential diagnosis of benign and malignant
hepatocellular lesions by using these monoclonal
antibodies in paraffin tissues. While expression was
observed in fetal liver, expression could not been
detected in normal adult liver, cirrhosis and hepatitis.
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They found positive results in 84% (47/56) of the
cases with HCC and hepatoblastoma. When
comparing AFP and GPC-3
immunohistochemically, they found that GPC-3 was
much more sensitive and specific in HCC. They
observed that GPC-3 is an important oncofetal
protein in the differential diagnosis. Naoko
Yamauchi et al. found that GPC-3 was superior to
AFP in HCC cases (36). In our study, positivity was
85% with GPC-3 and 75% (15/20) with AFP. These
data were evaluated as similar with the literature.
Saverio Ligato et al. observed GPC-3 to be positive
in 16 of 17 patients with metastatic tumors (3
colorectal carcinoma, 3 pancreatic carcinomas, 2
breast carcinoma, 2 gastric carcinoma, 1 adenoid
cystic carcinoma, 3 non-small cell carcinoma lung
carcinoma, 1 lung small cell carcinoma. carcinoma,
1 high grade sarcoma, 1 neuroendocrine especially
anaplastic carcinoma) (37). Naoko Yamauchi et al.
found positive in 1 of 23 colorectal metastatic tumors
in their study (94). In our study, all metastatic cases
were colorectal carcinoma. Of these, we obtained
positivity in 1 (5%) of 20 cases. Our findings were
evaluated as to be coherent with the literature.

Nafis Shafizadeh et al. compared GPC3 with
HepPar1 in 80 resection materials with HCC. GPC3
was expressed in 79% (46/80) of poorly
differentiated cases and 6.4% (7/80) of HCC
fibrolamellar variant. Of 46 HCC cases, 56% were
well differentiated, 83% moderately differentiated,
and 89% poorly differentiated. Reticulin loss and
focal abnormalities that closely resemble hepatic
adenomas were noted in 10 of 16 well-differentiated
cases. GPC3 expression was observed in 50% of this
group. GPC3 was found to be more highly positive
in cirrhotic liver. While it was negative in all hepatic
adenomas and macroregenerative nodules, it was
positive in 3 high-grade dysplastic nodules. Focal
staining was observed in the patient with 4 cirrhotic
regenerative nodules. Compared with HepParl,
GPC3 was more sensitive in poorly differentiated
HCC cases (GPC3 89%, HepParl 63%). The
difference was more obvious when only diffuse
positive staining was considered. In conclusion,
Nafis Shafizadeh et al. showed that GPC3 has a high
sensitivity for the diagnosis of HCC, and it is less
sensitive in well-differentiated and fibrolamellar
variant HCC, while its superiority over HepParl is
obvious in poorly differentiated cases (38). In our
study, GPC3 expression was observed in 85%
(17/20) cases with HCC, while its expression was
observed in 95% (19/20) with HepParl. It was
thought that the reason why the sensitivity of GPC3
was lower than HepParl in our cases was due to the
fact that the cases included better differentiated
HCCs.

Dina Kandil et al. accepted Grade 0 (no staining) and
Grade 1 (weak staining) as a negative result in their
immunocytochemical study with GPC-3 in the
cytological materials of 20 patients with HCC, 20

with metastatic tumors and 20 with benign lesions.
Grade 2 (moderate cytoplasmic staining) and Grade
3 (strong cytoplasmic staining) were evaluated as
positive. While 90% (18/20) staining was obtained
in the HCC group, they found negative in 100%
(20/20) of metastatic tumors and 100% (20/20) of
benign lesions. Strong and moderate expressions
were not shown in any case. In HCC, the sensitivity
of immunocytochemical staining was 90% and the
specificity was 100%. Immunocytochemical
staining was found to be superior to
immunohistochemical staining in 25% of cases with
HCC (39).

Peter Tatrai et al. detected small amounts of agrin in
the basement membranes of the bile ducts and blood
vessels in their study. They observed a significant,
dramatic increase in the amount of agrin with the
increase in the blood vessels and bile duct structures
of the newly formed septal structures in liver
cirrhosis, as in the areas of neovascularization in
HCC. In this study, which was conducted in 29 liver
cases with HCC and cirrhosis, a strong positivity for
agrin was observed in the basement membranes of
blood vessels and bile ducts, while negativity was
always detected in regenerative nodules in cirrhosis
(18).

Considering the selectivity of agrin in tumor
microvascularization, it has been observed that it
may help in recognizing malignant transformation in
cirrhotic liver. As a result of these studies, it was
thought that agrin was probably originated from
active myofibroblasts, vascular smooth muscle cells
and biliary epithelial cells. When agrin, which is
dependent on various growth factors, is examined, it
has been reported that it has a supportive role in bile
duct proliferation and a stimulating role in tumor
vascularization, as in integrins (18-19,22). Agrin is
an immunohistochemical marker that detects
malignant nodules in the liver.

Peter Tatrai, in his study of 38 benign (8 large
regenerative nodules, 23 low-grade dysplastic
nodules, 7 high-grade dysplastic nodules) and 29
malignant liver lesions, determined that agrin, like
CD34, was 93.1% sensitive and 92.6% specific.
(20).

E.Batmunkh et al. studied agrin in 80 liver
resection materials immunohistochemically. They
were observed in the portal areas around the bile
ducts and vascular structures in the normal liver,
while they were observed in the basement membrane
of the newly formed vessels in HCC. They found that
basement membrane-specific tumor antigens are
also present in well-differentiated HCC areas and
may play a role in tumor progression (22).

When the literature was examined, no staining with
Agrin/CD34 was observed in colorectal metastatic
carcinomas, while we had 1 positive case in our
study. It was thought that this might be caused by

antibodies.
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Christopher A et al. found in their work that while
CDX2 staining was not observed in any of the HCC
cases, positive staining was observed in all 60
colorectal carcinoma cases. While positivity was
obtained in 9 of 17 cases with CCA, no staining was
detected in 8 (40).

Alexandre  Shariley et al.  performed
immunocytochemical studies to overcome the
difficulties of cytological diagnosis in fine needle
aspiration biopsies of the liver. In this study, they
established a large panel of monoclonal antibodies,
including CDX2, in the differential diagnosis of
regenerative nodules and metastatic carcinomas
from HCC. While a strong positivity was observed
with CDX2 in most cases with colon carcinoma
metastasis, they evaluated CDX2 as negative in

cases with HCC and CCA (41).

A. Jinewath et al. investigated the relationship
between the intestinal phenotype of the CDX2 gene
with gastric and gallbladder carcinoma. They studied
at CCA to demonstrate the value of
immunohistochemical staining to compare the
expression of this protein with clinicopathological
factors of CDX2, whose role in
cholangiocarcinogenesis is unknown. They found
that it was expressed in 29/59 cases (49.2%). Its
expression was found to be slightly higher in
papillary type CCA than tubular type CCA (37.3%).
They showed that papillary type CCA is more
associated with intestinal type phenotype and can be
used in the differential diagnosis from tubular type
CCA (42).

In our study, immunoreactivity with CDX2 was
observed in 18/20 (90%) cases with colon
adenocarcinoma metastasis, while expression was
not observed in 2/20 (10%) cases. These 2 cases
were observed to be poorly differentiated.

In cases with CCA, we found a lower reactivity
compared to higher values in the literature, with
CDX2 positivity in 1/19 (5%) cases. We thought that
this low reactivity was due to the tubular type (90%)
of our cases. While no expression was observed in
the literature in cases with HCC, we found CDX2
positivity in 5/20 (25%) cases in our study.

In conclusion, Glypican-3, Agrin, CDX2 were
studied in 3 different types of liver tumors
(Hepatocellular carcinoma, cholangiocellular
carcinoma, colon adenocarcinoma metastasis) by
immunohistochemical method. The antibodies
studied were evaluated together with previously
studied HepParl, AFP, CEA, CD10, CK7, CK20,
CK19, CK8, CK18. Expression of Glypican-3 was
85% in HCC and 15% in CCC. In HCC, 95% (19/20)
expression was observed with HepParl. In cases
with HCC, positivity was 85% with GPC-3 and 75%
(15/20) with AFP. With these data, it was determined
that GPC3 is a superior oncofetal antigen compared
to AFP. Expression of Agrin/CD342 in HCC was

95%. The expression of CDX2 in patients with colon
adenocarcinoma metastases was 95%. With these
findings, we concluded that GPC-3 and CDX2 are
markers can be used in routine studies, and
Agrin/CD34 can be put into routine practice as a
result of larger series studies.
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Ozet
Giris; Diisiik akim anestezi ile sicak ve nemli hava ile ventilasyon saglanir, inhaler anesteziklerin tilketiminde azalma, oksijen,
nitroz oksit gibi medikal gazlarin tiiketiminde azalma saglanir. Bu calismada hastanemiz ameliyathane iinitesinde hastalar
igerisinde diisiik (<1 litre/dakika) ve orta ve iistii (>1 litre/dakika) akim anestezi uygulanan hastalarm inhaler anestezi
tiiketimleri, oksijen ve varsa nitroz oksit tiiketimleri ve operasyon siireleri retrospektif olarak degerlendirilmesi amaglanmistir.
Metot; Yerel etik kurul onami sonrasi ¢alismaya baslanilmis ve 15 mart- 15 mayis tarihleri arasinda tiroloji klinigi tarafindan
alinan hastalar ¢aligmaya dahil edilmistir. Calisma i¢in 1 litre/dakika ve asagisindaki akim degerleri diisiik akim olarak kabul
edilmistir. 2 litre/dakika ve tizeri akimlar orta tiiksek akim olarak kabul edilmistir. Calisma gruplari Grup DA (<1 litre/dakika
akim) ve Grup OYA (>1 litre/dakika akim) olarak ikiye ayrilmistir. Calisma verileri i¢in anestezi dokiimanlar1 degerlendirilmis,
inhaler anestezi tiiketimleri, oksijen ve varsa nitroz oksit tiiketimleri, operasyon siireleri ve tiiketim maliyetleri bu kagitlara
kaydedilen tiiketim degerleri ile elde edilmistir. Bulgular; Demografik veriler degerlendirildiginde gruplar arsinda istatistiksel
olarak herhangi bir farklilik goriilmemistir. (p>0.05) Inhaler anestezik ve oksijen tiiketimi degerlendirildiginde diisiik akim
lehine istatistiksel olarak anlamli bir azalma mevcuttu. (p<0.05) Nitrdz oksit tiikketimi degerlendirildiginde gruplar arasinda
istatistiksel olarak herhangi bir farklilik goriilmemistir. (p>0.05) Sonu¢; Calisma sonucunda diisiik akim anestezi uygulanan
hastalarda orta akim anestezi uygulanan hastalara kiyasla daha diisiik inhaler anestezik, daha diisiik medikal gaz tiiketimi
oldugu goriilmiistir.

Keywords: Anestezi, Diisiik akim, Sevofloran, Desfloran, Maliyet

Ozet
Objectives; Under low flow anesthesia, ventilation is provided with hot and humid air, a decrease in the consumption of inhaler
anesthetics and a decrease in the consumption of medical gases such as oxygen and nitrous oxide are provided. In this study, it
was aimed to retrospectively evaluate the inhaler anesthesia consumption, oxygen and, if available, nitrous oxide consumption,
and operation time of patients who underwent low (<1 liter/minute) and medium and high (>2 liter/minute) flow anesthesia in
the operating room unit of our hospital. Method; After the approval of the local ethics committee, the study was started and
the patients who were taken by the urology clinic between 15 March and 15 May were included in the study. Flow values of 1
liter/minute and below were accepted as low flow for the study. Flows of 2 liter/minute and above are considered as medium
high flow. Study groups were divided into Group DA (<1 liter/minute flow) and Group OYA (>1 liter/minute flow). Anesthesia
documents were evaluated for the study data, inhaler anesthesia consumptions, oxygen and, if any, nitrous oxide consumptions,
operation duration and consumption costs were obtained with the consumption values recorded on these papers. Results; When
demographic data were evaluated, no statistical difference was observed between the groups.(p>0.05) When inhaled anesthetic
and oxygen consumption were evaluated, there was a statistically significant decrease in favor of low flow.(p<0.05) When
nitrous oxide consumption was evaluated, there was no statistical difference between the groups.(p>0.05) Conclusion; As a
result of the study, it was observed that patients who were applied low-flow anesthesia had lower inhaler anesthetic and lower
medical gas consumption compared to the patients who received mid-flow anesthesia.

Anahtar kelimeler: Anesthesia, Low flow, Sevoflurane, Desflurane, Cost
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1. GIRiS

Diisik  akim  anestezi, sofistike  anestezi
makinalarmin {iretimi ve kullanimin takiben diinya
genelinde son 2 dekatta konusulmaya ve
kullanilmaya baslamlmistir. Inhaler anesteziklerin
tiketiminde azalma, oksijen, nitréz oksit gibi
medikal gazlarin tiiketiminde azalma, siirekli
yenilenen hava ile alinan soguk ve nem igermeyen
taze gazlar yerine nemli ve sicak gazlarin
kullanimmnin artmasi ve medikal gazlarin g¢evre
tizerine olusturdugu olumsuz etkilerin azaltilmasi
bir¢ok uygulayict igin diisik akimin kullanilmasi
lehine motivasyon yaratmustir.(1-2)

Saglik sigorta giderleri niifus artist ile diinya
genelinde yaygin sekilde artig gostermektedir. Bu
sebeple bireyin alacagt her saglk tiiketimi
ekonomiler lizerinde olumsuz etkiler
olusturmaktadir. (3) Disiik akim anestezide
anesteziyoloji pratiginde tam da bu ihtiyaca yonelik
bir ¢6ziim sunmaktadir. Literatiirde diisik akim
anestezinin inhaler anestezik tiiketimini azalttigin
gosteren birgok ¢alisma bulunmaktadir. Diisiik akim
anestezinin diger etkileri diisiintildiigiinde, eger
hasta takibi iyi yapilirsa, akciger dinamiklerini de
olumlu yonde etkileyebilecegi goriilmiistiir.(4-5)

Bu ¢aligmada hastanemiz ameliyathane iinitesinde 2
ay boyunca iiroloji klinigi tarafindan alinan hastalar
icerisinde diisiik (<1 litre/dakika) ve orta ve iistii (>2
litre/dakika) akim anestezi uygulanan hastalarin
inhaler anestezi tiiketimleri, oksijen ve varsa nitrz
oksit tiiketimleri ve operasyon siireleri retrospektif
olarak degerlendirilmesi amaglanmustir.

2. METOT

Yerel etik kurul onam1 sonrasi ¢aligmaya baglanilmis
ve mart ve mayis aylart igerisinde {iroloji klinigi
tarafindan alinan hastalar ¢alismaya dahil edilmistir.
Calisma  verileri i¢in anestezi dokiimanlari
degerlendirilmis, inhaler anestezi tiiketimleri,
oksijen ve varsa nitroz oksit tiikketimleri, operasyon
siireleri  ve tiiketim maliyetleri bu kagitlara
kaydedilen tiiketim degerleri ile elde edilmistir.
Calisma icin 1 litre/dakika ve asagisindaki akim
degerleri diisiik akim olarak kabul edilmistir. 2
litre/dakika ve {izeri akimlar orta tiiksek akim olarak
kabul edilmistir. Calisma gruplart Grup DA (<1
litre/dakika akim) ve Grup OYA (>2 litre/dakika
akim) olarak ikiye ayrilmistir.

Elde edilen verilen SPSS 20 istatistik programi
lizerinden istatistiksel olarak degerlendirilmistir.
Verileri normal dagilim gosterip gostermedigi

Kolmogorov-Smirnov testi analiz edilmis ve normal
dagilim gostermeyen veriler Mann Whitney-U testi
ile degerlendirilmistir. Kategorik veriler Ki Kare
testi ile analiz edilmistir. Calisma sonucunda
istatistiksel analiz sonucunda p<0.05 olan veriler
anlamli olarak kabul edilmistir.

3. BULGULAR

Calismaya toplam 147 adet hasta dahil edilmistir. Bu
hastalardan endotrakeal entiibasyon ve laringeal
maske uygulamasi yapilan, anestezi dokiimanlari ve
hasta bilgi yonetim sistemi yolu ile bilgi edinilen 95
hasta caligmaya dahil edilmistir. Hastalarin 73
tanesine diisiik akim (35 desfloran, 38 sevofloran) 22
tanesine ise orta veya yiliksek akim (11 desfloran, 11
sevofloran) ile anestezi uygulanmigtir. Hastalarin 29
tanesi endotrakeal entiibasyon (18 diisiik akim, 11
orta veya yiiksek akim) 66 tanesine laringeal maske
(55 dusik akim, 11 orta veya yiiksek akim)
uygulanmigtir.

Demografik veriler degerlendirildiginde gruplar
arsinda istatistiksel olarak herhangi bir farklilik
gbriilmemistir. (Tablo 1) (p>0.05) Inhaler anestezik
tiiketimi degerlendirildiginde (Grup DA; 10[5-23],
30,27+58,29, Grup OYA; 24[16-85], 51,91+67,91)
diisitk akim lehine istatistiksel olarak anlamli bir
azalma mevcuttu. (p<0.05)

Oksijen tiiketimleri degerlendirildiginde (Grup MA;
11[7-23], 27,79+£39,63, Grup OYA; 64[18-79],
68,09+65,21) diisiik akim lehine istatistiksel olarak
anlamli bir azalma mevcuttu. (p<0.05) Nitroz oksit
tiketimi  degerlendirildiginde gruplar arasinda
istatistiksel ~ olarak  herhangi  bir  farklilik
goriilmemistir. (p>0.05) (Tablo 2)

4. TARTISMA

Caligma  sonucunda diigik akim uygulanan
hastalarda inhaler anesteziklerin tiiketimi ve oksijen
tiiketimi orta-yliksek akim anestezi uygulanan gruba
kiyasla daha disiik olmustur. Nitréz oksit
tiiketimleri arasinda bir fark goriilmemistir.

Literatiir degerlendirildiginde 4 1t/dk ve tizeri ¢ok
yiiksek akim, 2-4 1t/dk yiiksek akim, 1-2 1t/dk orta
akim, 0.5-1 1t/dk disiik akim, .25-0.5 It/dk minimal
akim ve <0.25 1t/dk metabolik akim olarak
tanimlanmistir.(4) Diisiik akim anestezi
uygulamasinin CO, absorbani igermesi nedeni ile
yart kapali ve kapali yeniden soluma sistemleri
icerisinde kullanim1 uygun goriilmiistiir.(6) Bizde bu
retrospektif ¢aligmada 1 litre ve altini diigiik akim
olarak kabul ettik. Klinigimizde anestezi uygulama
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Tablo 1: Gruplar aras1 demografik verilerin degerlendirilmesi

Grup DA Grup OYA p
Yas 43 [29-58], 43,27+£20,94 33.5[22-52], 33,68+20,89 0,94*
Kilo (kg) 76[68-83], 71,26+18,58 73.5[57-83], 62,45+27,74 0,346*
Boy (cm) 165[155-173], 161.5[146-173], 0,403*
159+23,12 148,45+34,64
Cinsiyet E/K 33/40 10/12 0,587**
Operasyon Siiresi 45[33-62], 80,53+95,98 68.5[40-130], 100,45+90,32 0,75%*
(dk)
ET/LMA 18/55 11/11 0,34%*

Veriler say1, median [%25-%75] veya ortalama + standart sapma olarak ifade edilmistir. Kg; kilogram,
cm; santimetre, E; erkek, K; kadin, dk; dakika, ET, endotrakeal entiibasyon, LMA; laringeal maske

*Mann-Whitney-U testi
** Ki-kare testi

Tablo 2: Gruplar arasi inhaler anestezikler, oksijen ve nitrdz oksit tiiketimlerinin degerlendirilmesi.

Grup DA Grup OYA p
inhaler anestezik 35/38 11/11 0.529%
(D/S)
Sevofloran 6[4-12], 10,13+11,43 24[16-39], 35,64+31,37 <0.001**
Tiiketimi (ml)
Desfloran Tiiketimi 21[10-51], 48,14+68,31 31[24-110], 74,09+86,15 0.029%*
(ml)
Nitroz oksit 0[0-0], 1,53+6,48 0[0-0], 2,50+11,73 0.606**
tiiketimi (L)
Oksijen Tiiketimi 11[7-23], 27,79+39,63 64[18-79], 68,09+£65,21 0.001%*
@

Veriler say1, median [%25-%75], ortalama = standart sapma olarak ifade edilmistir. ml; mililitre, L; Litre,

* Ki-kare testi
** Mann-Whitney-U test

oncesi 200 ml ve altmin kagak sinir1 olarak
belirlememiz nedeniyle testi gecemeyen cihazlar
farkli cihazlarla degistirilerek kullanildi.

Urolojik cerrahiler, barmndirdig1 hasta ve operasyon
tirleri ile farkli anestezi tiirlerinin uygulanmasi
acisindan oldukga cesitli girigimler
barindirmaktadir. Sedasyon anestezisinin yaninda
supraglottik ~ havayolu araglari,  endotrakeal
entiibasyon ve rejyonel anestezi girisimlerinin hepsi
irolojik cerrahi girisimlerde anestezi pratiginde
mevcuttur. Bu ¢alismada diisiik anestezi kullanimi
acisindan sadece endotrakeal entiibasyon uygulanan
ve supraglottik havayolu uygulanan hastalar dahil
edilmistir.(7) Literatiirde diisiilk akim anestezide
supraglottik enstiirmanlarin giivenle kullanildig:
birgok ¢alisma bulunmaktadir. Genellikle kisa siireli
vakalarin  anestezi yOnetiminde kullanilmasi
sebebiyle tiiketim agisindan endotrakeal entiibasyon
uygulanan hastalara kiyasla supraglottik cihazlar
diisiik akim pratiginde tiiketim haricinde nemli-sicak
taze gaz tiikketimi gibi sekonder faydalar1 gozetilerek
kullanilmas: daha rasyonel goziikmektedir.

Her ne kadar cerrahi girisimlerin yaninda anestezi
harcamalar1 diisiik bir meblag tutsa da miktar

acisindan  sayica  fazla  miktarda  anestezi
uygulanmast yekiinde yiikksek harcama matrahi
olusturmaktadir.(3) Ayrica giderek artan saglik
harcamalarinin ~ ve tedavi giderleri sigorta
ticretlerinde artisa neden olmaktadir. Bu artigin
online gecebilmek adina rasyonel verilerle
kanitlanmig tedavi modaliteleri biiyiikk Onem
arzetmektedir. Genel anestezi uygulanan hastalarda
ventilasyon esnasinda anestezik taze gaz akis
miktarmin  azaltilmast da  rasyonel olarak
kanitlanmis bir tasarruf teknigidir. Yapilan bir
caligmada yiiksek ve diisiik akim sevofloran, yiiksek
ve diisiik akim izofloran ve total intravndz anestezi
(TIVA) uygulanan hasta gruplarinda en diisiik ilag
maliyetinin diigiik akim izofloran uygulanan hasta
gruplarinda en yiiksek maliyetin ise TIVA ile oldugu
gosterilmistir.(8) Cocuklarda anestezi indiiksiyonu
ve anestezi idamesinde standart 8 lt/dakika ve 1
It/dakika taze gaz ile sevofloran ile anestezi
indiiksiyonu uygulanan c¢ocuk hastalarda anestezi
tilketimlerinde anlamli diizeyde diisiisiin oldugu,
basarili laringeal maske uygulama zamanlarinin
benzer oldugu, uygulamaya sekonder hemodinamik
yanitlarda bir fark olmadigi ve ek iv anestezik
ihtiyaclarinin da benzer oldugu goriilmiistiir.(9)
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Literatiir degerlendirildiginde diisiik akim anestezi
modaliteleri daha ¢ok inhaler anestezi tiiketimi ile
iliskilendirilirse de taze gaz tiiketiminin azalmasi
oksijen ve azot gibi medikal ve siiriikleyici gazlarin
tiiketimini de azaltmaktadir.(8) Kafli ve kafsiz tiipler
ile endotrakeal entiibasyon uygulanan ¢ocuk
hastalarda sevofloran ve medikal gaz tiiketimlerinin
degerlendirildigi bir ¢alismada medikal gaz
tilketimlerinin yar1 yariya diistiigii goriilmiistiir. (10)
Bu ¢alisma her ne kadar diisiik akim ¢alismasi olarak
gozikmese de kafsiz tiip ile ventilasyon yapilan
hasta grubunda dakikalik akim iki kat olarak
belirlenmis olmasi diisiik akim anestezi pratigi ile
ortigsmektedir.(11)

Tiim bu verilerin aksine yeni absorbanlarin fiyat
yiikseklikleri nedeniyle disiik akim sirasinda
absorban tiiketimlerindeki artiglarin  maliyetleri
artirabilecegi veya fiyat avantaji olusturmadigini
bildiren farkli ¢caligmalarda mevcuttur.(3)

Bu ¢alisma da bazi limitasyonlar bulunmaktadir.
Calismanin retrospektif olmasi verilerin dogrulugu
ve cksikligi, sadece iirolojik cerrahileri i¢ermesi
nedeniyle cerrahi ¢esitliliginin sinirli olmast, nitréz
oksit kullaniminin az olmasi nitréz oksit tiikketimi
acisindan st bir  fikir vermesi agisindan
limitasyonlar icermektedir. Ayrica tam maliyetin
hesaplanabilmesi acisindan sodalime  gibi
karbondioksit absorbanlarinin tiikketimi bu ¢alisma
icerisinde degerlendirilmemistir.

Calisma sonucunda diigiik akim anestezi uygulanan
hastalarda orta akim anestezi uygulanan hastalara
kiyasla daha disiik inhaler anestezik, daha diisiik
medikal gaz tiiketimi oldugu goriilmiistiir.

Cikar Catismasi: Yazarlar c¢ikar c¢atigmast
olmadigimi beyan eder.

Finansman: Yok.
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Abstract
Objectives: Fluids filling the complicated pleural space may disrupt the normal function of the lung and require medical or
surgical intervention. Streptokinase or Tissue Plasminogen Activator (tPA) acts by breaking down fibrin and some other
proteins, and with intrapleural fibrinolytic therapy (IPFT) performed at the appropriate time, this process can be interrupted,
the development of fibrous crust on the lung can be prevented, and the patient can be saved from undergoing more invasive
procedures. Method: In this study, 280 cases who underwent IPFT with tube/catheter thoracostomy between 2003 and 2020
were reviewed retrospectively. Fibrinolytic agent dissolved in 100 cc saline was administered through the intrapleural space
via tube or catheter thoracostomy. Thoracostomy tube or catheter was clamped for 1-4 hours to ensure optimum effect. Then,
the clamp was opened, and the patient was followed up with close drainage. As an IPFT agent in 100 cc of saline solution,
250000 IU of streptokinase or daily doses of 5-10mg Tissue Plasminogen Activator (tPA) was applied. Results: A total of 280
patients (195 (69.6%) male and 85 (30.6%) female) with a mean age of 51.5 (5-86) years underwent IPFT. Streptokinase was
applied through the pleural space to 85 (30.3%) and Tissue Plasminogen Activator (tPA) to 195 (69.7%) cases. After this
treatment, complete response was obtained in 252 and partial response in 11 patients. As complications, intrapleural bleeding
was observed in 12 and aseptic pouch in 13 cases. The success of the treatment was determined as 90 percent. Conclusion:
Instead of more invasive surgical procedures in the treatment of non-draining complicated pleural effusion, IPFT is a safe,
effective, and highly successful procedure with a lower side effect profile.

Keywords: Intrapleural fibrinolytic, Streptokinase, Tissue plasminogen activator (tPA), Pleural effusion

Ozet
Giris: Komplike olmus plevral aralig1 dolduran sivilar akcigerin restriksiyonuna neden olarak ekspansiyonunu engeller.
Boylece akcigerin normal islevini bozarak miidahale gerektirecek duruma gelmesine neden olabilirler. Streptokinaz ya da
Tissue Plazminojen Activatorii (tPA) intra plevral bosluga verilerek bu alanda olusan fibrin ve diger bazi proteinleri
pargalayarak etki eder. Uygun zamanda yapilan intraplevral fibrinolitik tedavi (IPFT) ile fibrin olusma siireci kesintiye
ugratilir. Boylece akciger tizerinde fibroz kabuk gelisimi 6nlenerek hasta daha invaziv islemlerden kurtarilabilir. Metot: Bu
calisgmada 2003-2020 yillar1 arasinda komplike olmus plevral araligi dolduran sivilar igin tiip veya kateter torakostomisi ile
IPFT uygulanan 280 olgu retrospektif olarak incelendi. Fibrinolitik ajan, 100 cc serum fizyolojik igerisinde tiip veya kateter
torakostomi aracilig: ile intraplevral bosluga verildi. Optimum etkiyi saglamak igin tiip veya kateter torakostomi 1-4 saat
klemplendi. Sonrasinda klemp agilarak yakin drenaj takipleri yapildi. IPFT ajani olarak 100 cc SF iginde 250000 IU
streptokinaz veya 5-10mg/gitin Tissue Plazminojen Activatorii (tPA) uygulandi. Bulgular: IPFT uygulanan 280 hastanin 195’1
(%69.6) erkek, 85’1 (%30.6) kadin hastaydi. Hastalarin ortalama yas1 51.5 (en kiiciik 5y ve en bilyiik 86y) olarak hesaplandi.
Plevral araliktan 85 (%30.3) olguya streptokinaz, 195 (%69.7) olguya Tissue Plazminojen Activatorii (tPA) uygulandi.
Uygulanan bu tedavi sonrasi hastalarin 252’sinde tam yanit, 11’inde kismi yanit alinirken, tedavi uygulanmasina ragmen 17
hastada tedaviye yanit alinamadi. Komplikasyon olarak hastalarin 12’sinde intraplevral kanama ve 13’tinde aseptik pos
gozlendi. Uyguladigimiz bu tedavinin basaris1 %90 olarak belirlendi. Sonu¢: Drene olmayan komplike plevral efiizyon
tedavisinde daha invazif cerrahi girisimler yerine IPFT giivenli, etkili ve yan etkisi az basaris1 yiiksek , bir uygulamadir.

Anahtar kelimeler: Intraplevral fibrinolitik, Streptokinaz, Tissue plazminojen aktivatorii (t-PA), Plevral efiizyon.

1. INTRODUCTION
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Activation of the plasminogen-plasmin system
provides degradation and polymerization of fibrin.
Activation of this system is either through a factor 12-
into two groups extrinsic (tissue) and intrinsic (vessel
wall) activators (Figure 1). Although the treatment
and approach protocols vary according to the etiology
of the pleural effusion developed, the generally
applied treatment methods are; pleural drainage
methods such as the application of catheter/tube
thoracostomy into the pleural space, parenteral
antibiotic treatments, surgical interventions such as
IPFT, video thoracoscopic surgery (VATS) or
thoracotomy. IPFT, which combines medical or
interventional methods, is the treatment with
fibrinolytic agents delivered into the intrapleural
space according to the etiology of the effusion.
Intrapleural fibrinolytic therapy (IPFT) provides
drainage in complicated pleural fluids that cannot be
drained by conventional methods and prevent patients
from resorting to more aggressive diagnostic and
treatment methods (1).

Figure 1: Mechanism of fibrin formation

dependent pathway or with the aid of plasminogen
activators (PAs). Plasminogen activators are divided

Fluids filling the complicated pleural space may
disrupt the normal function of the lung and require
intervention. Adequate and complete drainage may
not be achieved with catheter/tube thoracostomy. A
fibrous crust may form over the lung within 7-10 days
in blood, clots, empyema, and benign or malignant
pleural fluids that cannot be drained effectively and
ultimately cause lung restriction and prevent its
expansion. Streptokinase or Tissue Plasminogen
Activator (tPA) acts by breaking down fibrin and
some other proteins, and this process can be
interrupted by IPFT performed at the appropriate
time. The development of fibrous crust on the lung
can be prevented, thereby saving the patient from the
application of more invasive procedures.
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Figure 2:. Diagnoses and distribution of patients who underwent IPFT
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2. METHODS

In this study, 280 cases who underwent IPFT with
tube or catheter thoracostomy between 2003 and 2020
were reviewed retrospectively. Our cases were
evaluated in terms of age, gender, indications for
applied procedures, application methods, response to
treatment, and complications. IPFT was planned for
the cases where complete drainage could not be
achieved with catheter or tube thoracostomy, and
clinical and radiological improvement was not
detected. Streptokinase (250000 IU/day) or Tissue
Plasminogen Activator (tPA) (5-10 mg/day) were
used as IPFT agents. One of them was reconstituted
with 100 cc saline solution and applied through the
intrapleural cavity by tube or catheter thoracostomy.
Then catheter was clamped for 1-4 hours to ensure the
optimum effect of the drug. During this period, the
patient's positions were changed to allow the agent to
penetrate the intrapleural space better. Then the clamp
was opened, and the patient was followed up with
close drainage. Intrapleural fibrinolytic agents were
administered to the cases 1-7 times on average.

3. RESULTS

A total of 280 patients [195 (69.6%) malesand 85
(30.6%) females] with a mean age of 51.5 years range,
5-86yearsunderwent IPFT. Catheter thoracostomy
was performed in 114 (40.7%), and tube
thoracostomy in 166 (59.3%) cases. These patients
received IPFT with the indications of postoperative
pleural effusion (n=85), malignant pleural effusion
(n=81), empyema (n=53), loculated pleural effusion
(n=38), organized hemothorax (n=21), and
hydropneumothorax (n=2) (Figure 2). Streptokinase
was applied to 85 (30.3%) cases, and Tissue
Plasminogen Activator (tPA) was applied to 195
(69.7%) cases through the pleural space. After this
treatment, complete response was obtained in 252 and
partial response in 11 patients. Treatment of 17
patients who were unresponsive to IPFT was
completed with VATS (n=10) or thoracotomy with
pleural debridement (n=7). As complications,
intrapleural bleeding was observed in 12 and aseptic
pouch in 13 cases. Among patients who developed
intrapleural hemorrhage, only 4 cases required blood
transfusion. These patients’ treatment was
interrupted, and supportive care with erythrocyte
suspension was provided.

The criteria for unresponsiveness to treatment were
determined as the treatment-refractory active
drainage, lack of clinical and radiological
improvement, failure to restore normal lung capacity,
and the presence of a pouch on the drained side

despite drainage. Treatment response in patients who
underwent IPFT was evaluated with PA AC
radiographs. The success of the treatment was
determined as 90%.0nly 6% of the patients did not
respond to the treatment. Those patients’ treatment
was achieved with surgical interventions (Table 1).

Table 1. Distribution of responses to treatment

Response to Number Percent
treatment (n) (%)
Full response 252 90%
Partial
response 11 4%
Unsuccessful 17 6%

4. DISCUSSION

The most common causes of malignant pleural
effusions are lung cancer in men and pleural effusions
due to breast cancer in women. The most common
cause of benign pleural effusions is parapneumonic
effusions. The incidence of parapneumonic effusion
in patients hospitalized for pneumonia and receiving
treatment is 20 to 40 percent (3). The incidence of
empyema among these patients ranges between 1 to5
percent (4). Intrapleural fibrinolytic treatment is often
effective in complicated pleural effusions refractory
to medical treatment or those that cannot be drained

by catheter thoracostomy.

The most commonly used agents are streptokinase,
urokinase, and tissue plasmogen activator (tPA).
Streptokinase is a protein with a half-life of 18-83
minutes, and group C beta-hemolytic streptococci
synthesize it. It manifests its effect by binding to the
plasminogen proactivator and converting inactive
plasminogen to active plasmin. Activated plasmin
also breaks down fibrin. Urokinase is an enzyme
synthesized by the kidney and exerts its effect by
directly converting plasminogen to active plasmin.
Tissue plasminogen activator is an endogenously and
recombinantly produced agent with a half-life of 5-72
minutes and shows its effect by activating fibrin-
bound plasminogen. (5).

As a very effective method, the success of IPFT is
reported to be in the range of 80-94 percent in the
literature reviews. Ulutas et al. applied IPFT to 85
patients with had a postprocedural success rate of
91.8 percent (1). Similarly, Robinson et al. (n=13),
Inci et al. (n=24), and Thommi et al. reported
postprocedural success rates of 77%, 91.7%, and

46



Figure 3: Effusion that did not regress (B) despite the application of pleurecan in a patient with a diagnosis of
ovarian cancer (A) and PA AC X-ray after IPFT (C)

85%, respectively (6,7,8). In our study, in line with
the literature, the complete response rate to treatment
was 90% in patients who underwent IPFT too. In
many studies conducted on different groups, varying
results have been obtained in parameters such as
response to treatment, clinical improvement, or
reduced need for surgery. In a randomized controlled
study conducted by Tun¢dzgiir et al., intrapleural
urokinase was administered to 24 of 49 patients and
intrapleural saline to 25 of them. As a result, the
authors had found that the fluid drainage significantly
increased, the length of hospital stay decreased, and
the need for surgery decreased in the group treated
with urokinase (9). Contrary to this,in a study
conducted by Maskell et al. (MIST1 group), 427
patients were divided into intrapleural streptokinase
and saline placebo groups. No difference was
observed between groups in terms of mortality, need
for surgery, radiological outcome, and hospital stay
(10). Similarly, Cameron et al. reviewed data analysis
of 761 cases included in the Cochrane database in
2008 and had not observed any decrease in mortality
in the group receiving intrapleural fibrinolytic therapy
(11). In a retrospective study conducted by Skeete et
al. on 41 patients, radiological regression was
observed with tPA application in 79% of the patients,
the need for surgery was eliminated in 78% of the
patients, and surgery was performed in 2 patients with
hemothorax (12). In our study, the need for surgery
decreased considerably after IPFT, and only 6% of the
patients were operated due to unresponsiveness to
treatment. Fibrinolytic therapy's common side effects
are chest pain, fever, allergic reaction, and intrapleural
bleeding. (13). The most common complication of
IPFT is intrapleural bleeding. The incidence of
intrapleural bleeding in patients receiving IPFT has
been reported to 1.8 to 12 percent (14-17). Abu Daft
et al. reported that pleural bleeding developed in 15
patients in their series of 237 patients, and emergency
thoracotomy was required in 3 patients (18). In our
study, intrapleural hemorrhage developed in 12
(4.2%) patients who underwent IPFT, and blood
transfusion was required in 4 cases. Bleeding was
controlled by interrupting the treatment. Despite the
possibility of complications, IPFT is a safe treatment

method. Publications show that it can be used safely
in pregnant women and children (19).

5. CONCLUSION

IPFT can be applied before surgical interventions
when loculated empyemas, organized hemothorax-
hematomas, densely fibrinous and non-draining
malignant-benign pleural effusions. It is a safe,
effective, and highly successful procedure with a
lower side-effect profile. It still maintains its
effectiveness as an alternative to surgery.
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Ozet
Giris: Bu calismada Nigella Sativa Ekstresinin CAS:490-91-5, ratlarda olusturulan deneysel subaraknoid kanama modelinde
vazospazm iizerine etkileri incelendi. Metot: 60 adet erkek Wistar cinsi albino rat, alt1 gruba ayrildi. Grup 1 (kontrol), grup
2 (sham), grup 3 (subaraknoid kanama sonrasi birinci saatte dekapitasyon), grup 4 (subaraknoid kanama sonrasi 48.saatte
dekapitasyon), grup 5 (subaraknoid kanama 6ncesi thymoquinone verilip, 6 saat sonrasinda subaraknoid kanama olusturulup
bundan 1 saat sonra dekapitasyon) ve grup 6 (subaraknoid kanama sonrasi birinci, 24. ve 48.saatlerde thymoquinone verilip
sonrasinda dekapitasyon) olarak tanzim edildi. Atatiirk Universitesi Tip Fakiiltesi Biyokimya Laboratuvari’nda dimetil
siilfoksit yardim ile diliie edilerek hazirlanan thymoquinone, Smg/kg dozunda intraperitoneal yolla verildi. Islem sirasinda 8
adet rat kaybi oldu. Kalan 52 adet ratin dekapitasyon islemi sonrasinda baziler arterlerin liimen alanlar1 ve duvar kalinliklart
stereolojik yontemle histopatolojik olarak incelendi. Bulgular: Subaraknoid kanama oncesi tek doz verilen (grup5) ve
subaraknoid kanama sonrasi 3 giin thymoquinone verilen (grup6) gruplarm her ikisi de hi¢ thymoquinone verilmeyen (grup3)
gruba gore baziller arter liimen alanlarinda genisleme istatistiksel olarak anlamlidir. Arter duvar kalinliklari thymoquinone
verilen (grup6 ve grup5) gruplar ile thymoquinone verilmeyenler (grup3, grup4) arasindaki fark istatistiksel olarak anlaml1
bulunmustur. Bu sonug bize ila¢ verilme ve verilmeme durumu arasinda duvar kalinlig1 agisindan farklilik oldugunu ortaya
koymus, ilag¢ verilen gruplarda duvar kalinligi azalmistir. Sonug¢: Bu calismada elde edilen bulgular, thymoquinone’nun
ratlarda subaraknoid kanama sonrasi vazospazmi 6nleyici olabilecegini gostermektedir.

Anahtar Kelimeler: Nigella Sativa Ekstresi CAS:490-91-5, stereoloji, subaraknoid kanama, vazospazm

Abstract
Objective: In this study, the effect of Nigella Sativa Extract CAS: 490-91-5 The effects on vasospasm in an experimental
subarachnoid hemorrhage model in rats was investigated. Method: 60 male Wistar albino rats divided into 6 groups as
following; Group 1 (control), group 2 (sham), group 3 (decapitation, one hour after subarachnoid hemorrhage), group 4
(decapitation, 48 hours after subarachnoid hemorrhage), group 5 (6 hours prior to subarachnoid hemorrhage thymoquinone
injection and one hour later after subarachnoid hemorrhage decapitation), group 6 (thymoquinone injection 1, 24 and 48 hours
later subarachnoid hemorrage and decapitation after last injection). Thymoquinone that prepared in the Atatiirk University
Biochemistry Laboratory via dilatation of dimethyl sulfoxide injected intraperitoneally with the dose of 5mg/kg to the rats. 8
rats died during the procedure. The basilar artery lumen size and wall thickness of remaining 52 rats investigated with a
stereological approach histopathologically after decapitation. Results: The widening of basilar artery lumen of group 5 (one
dose of thymoquinone) and group 6 (3 doses of thymoquinone after subarachnoid hemorrhage) is statistically significantly
increased than group 3 (no thymoquinone injection). The difference of artery wall thicknesses between thymoquinone injected
groups (5 and 6) and non-thymoquinone injected groups (3-4) are also statistically significant. This result indicates that the
thymoquinone effectively makes a significant difference to the wall thickness, thymoquinone injected groups have decreased
wall thickness. Conclusion: The result of this study shows that thyquinone scan prevent vasospasm related to subarachnoid
hemorrage. Further studies that use this agent in clinical trials are needed to show the clinical effects of thymoquinone.

Key Words: Nigella Sativa Extract CAS: 490-91-5, stereology, subarachnoid hemorrhage, vasospasms

50

> Mehmet Kiirsad KARADAG, Atatiirk Universitesi, Tip Fakiiltesi, Beyin ve Sinir Cerrahisi Anabilim Dal1, Erzurum, TURKIYE.
E-mail: drkursatkaradag@gmail.com



1. GIRiS

Subaraknoid kanama (SAK), degisik patolojilere
bagl olarak pia meter ile araknoid mater arasindaki
beyin omurilik sivisinin bulundugu subaraknoid
mesafede kan bulunmasi olarak tanimlanmaktadir.
SAK ciddi mortalite ve morbiditeye sebep olabilen
akut  serebrovaskiiler  bir  patolojidir  (1).
Serebrovaskiiler hastaliklar arasinda aterotromboz,
emboli ve primer intraserebral kanamayi takiben
4.siklikta SAK yer almaktadir. SAK’1n en sik sebebi
travmadir. Travma dist SAK’lara ise primer veya
spontan SAK denir. Eriskinlerde travmatik olmayan
SAK’m yaklagik olarak %85 nedeni sakkiiler
anevrizmalarin  riiptiire  olmasidir.  Intrakranial
arteriovenéz  malformasyonlar,  hipertansiyon,
ateroskleroz, intrakranial timorler, vaskiilitler,
kanama diyatezleri, kanama diskrazileri,
enfeksiyonlar, cerrahi girisimler, intoksikasyonlar
ve idiopatik sebepler yer almaktadir (2, 3).

SAK’1n goriilme sikligi irklar arasinda degiskenlik
gostermektedir. Anevrizmal SAK’1n goriilme siklig1
Finlandiya ve Japon wrklarinda daha fazla olmakla
birlikte ortalama 6-7/100.000’dir. SAK insidansi
kadinlarda erkeklere gore 1.6 kat daha fazladir. SAK
en sik 60 yas ve lizeri kisilerde goriilmektedir (5, 6).
SAK sonrast yeniden kanama, vazospazm (VS),
hidrosefali, intraventrikiiler =~ ve intraserecbral
kanamalar, ndbet, sivi elektrolit bozuklulari, beyin
6demi, serebral iskemi morbidite ve mortaliteyi
6nemli oranda artiran  komplikasyonlardir.
SAK’nin %30 mortalitesi ve %40-50 oraninda
morbiditesi bulunmaktadir. Kanama sonrasi serebral
dolagim bozuklugu ve ndronal hasar nedeniyle SAK
geciren her 10 hastadan ancak 2’si kanama Oncesi
durumunu geri donmektedir (3).

Serebral vazospazm; SAK sonrasi serebral arterlerin
geri doniisiimlii olarak daralmasidir. SAK sonrasi 3-
7 giinler arasinda gelisir ve 14.glinden sonra geriler.
Anjiografik vazospazm yaklasik %70-80 oraninda
izlenirken, klinik vazospazm ise hastalarin
yaklasik %30’unda gdzlenir. SAK sonrasi serebral
infarkt ise %26 oraninda izlenmektedir. SAK’a bagh
gelisen morbidite ve mortalitede birinci derecede
etken vazospazmdir. Yillardan beri yapilan klinik,
laboratuvar ve deneysel g¢aligmalara ragmen hala
vazospazma dair  agiklanamayan  hususlar
bulunmaktadir (6).

Vazospazm ile ilgili bugiine kadar yapilan deneysel
calismalarda bir¢ok teori One siiriilmiistiir. Bu
calismalarm  bir  kisminda  damar  duvan
degisiklikleri  sonucunda  hiicresel  immiinite
kaynakli vaskiilopati ve inflamasyonun vazospazma
neden oldugu gosterilmistir. Bu inflamasyon sonrasi
vazospazma ‘“MyD88-nuclear factor kB(NF-kB)”
bagimli patolojik sinyal yolagi iizerinden tiimor
nekrotizan faktdr alfa (TNF-alfa), Interlkin 1b (IL-

1B) ve interlokin 6 (IL-6) basta olmak iizere
inflamatuar sitokinler sebep olmaktadir (7). Yine
yapilan  caligmalarda  SAK’da  subaraknoid
mesafedeki oksihemoglobinin oksidasyonu ile
methemoglobin ve superoksit anyon radikallerinin
olustugu gosterilmektedir. Bunlarin  da lipit
peroksidasyonuna yol actig1 ve sonucunda hidroksil
radikalleri ile lipit peroksitlerin meydana gelerek,
serbest radikaller ile birlikte giicli vazospazm
etkinlige sahip olduklar1 gosterilmektedir (8).

Thymoquinone (TQ), Ranunculaceae botanik
ailesine iiye olan Nigella sativa veya halk arasinda
¢oOrek otu olarak adlandirilan bitkiden tiretilmektedir.
Corek otu insanoglu tarafindan 2000 yildan fazla
stiredir  birgok hastalikta geleneksel olarak
kullanilmigtir. (9) Corek otunun biyolojik olarak
aktif kisminin yag derivesi igerisinde fikse edilen “2-
isopropyl-5-methylbenzo-1, 4-quinone
(Thymoquinone)” isimli madde oldugu yapilan
kimyasal ¢aligmalar ile ortaya konulmustur (10).

TQ ‘nun antioksidan ve antiinflamatuar etkinligi
oldugu bilinmektedir. TQ, demir bagmmli lipit
peroksidasyonunu gii¢lii bir sekilde engellemektedir.
Vazospazmotik etkinligi olan serbest oksijen
radikalleri ve peroksit radikallerinin olusumunu
baskilayarak antioksidan o&zellik gostermektedir
(11). TQ’nun vazospazmotik etkisi oldugu bilinen
IL-1, TNF-alfa, IL-6 gibi proinflamatuar sitokinlerin
“NF-KB patolojik sinyal yolag1” {izerinden yapimini
azaltmaktadir (12). TQ’nun hem antioksidan hemde
anti-inflamatuar etkinligi sayesinde vazospazma
neden olan sitokin ve serbest radikallerin iiretimini
engelleyerek, serebral vazospazm fizerinde etkili
olabilecegini diistinmekteyiz.

2. MATERYAL VE METOD

2.1. Deney Hayvanlan

Bu ¢alisma, Erzurum Atatiirk Universitesi Hayvan
Deneyleri Yerel Etik Kurulu’nun 30.06.2017 tarih ve
79 numarali onay1 ile yapildi. Caligmada, 60 adet her
biri 200-250 gram agirhginda Wistar cinsi erkek
albino rat kullanildi. Ratlar, Atatiirk Universitesi
Tibbi  Deneysel Uygulama ve  Arastirma
Merkezi’nden temin edildi. Calismamizda, deneysel
subaraknoid kanama modelleri arasinda tercih edilen
tekli kanama modeli kullanilmis olup, toplam deney
stiresi 48 saat olarak belirlendi (13,14).

2.2. Deney Prosediirii ve Doku Orneklerinin
Alinmasi

Denekler islem oncesi sekiz saat siire ile a¢ birakildi.
Intramiiskiiler ketamin hidrokloriir 50 mg/kg ve
xylazin 5 mg/kg ile anestetize edildi. Yapilacak
isleme gore supin veya prone pozisyonda masaya
tespit edilen deneklerin islem yapilacak anatomik
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sahalart traglanarak dezenfekte edildi. Deneyde
kullanilacak olan Nigella Sativa Ekstresi CAS:490-
91-5 (TQ), Sigma-Aldrich firmasi tarafindan
iretilmis %98 saflikta, kirli sar1 renkte, kristal tozu
halinde olup, katalog numarast 274666-1G’tir.
Uretici firma tarafindan teslim edilen TQ, oda
sicakliginda Atatiirk Universitesi Tip Fakiiltesi
Biyokimya Laboratuvari’nda dimetil siilfoksit
(DMSO) yardimi ile diliie edildi. Deney sonrasi
ratlar  Atatiirk  Universitesi Tibbi  Deneysel
Uygulama ve Arastirma Merkezi'nde oda
sicakliginda yemek igmek serbest olarak takip edildi.
Deneyler sirasinda toplam sekiz adet rat oldii.
Calismamizdaki mortalite orant %13.33 olarak tespit
edildi. Geriye kalan ratlarin sayisi, deney sonuglarini
istatistiksel olarak degerlendirebilmek acisindan
yeterli oldugundan o6lenlerin yerine yeni ratlar
caligmaya eklenmedi.

Ratlar alt1 gruba ayrildi. Birinci grup kontrol grubu
(n=8) belirlendi ve her hangi bir miidahale
yapilmayan denekler perfiizyon fiksasyon yontemi
ile dekapite edildikten sonra alman beyin
orneklerinde baziler arter alanlar1 ve baziler arter
duvar kaliliklar incelendi. Tkinci grup sham grubu
(n=7) olarak belirlendi. Subaraknoid kanama
olusturulmaksizin sisterna magnaya 0.15 cc steril
serum fizyolojik verildikten bir saat sonra perflizyon
fiksasyon yontemi ile dekapite edilerek alinan beyin
orneklerinden baziler arter alanlar1 ve baziler arter
duvar kalnliklar1 incelendi. Uciincii grup SAK
grubu (n=8) olup sisterna magnaya tek sefere
mahsus 0.15 cc otolog nonheparinize kan enjekte
edildikten bir saat sonra perfiizyon fiksasyon
yontemi ile dekapite edilerek alinan beyin
orneklerinden baziler arter alanlar1 ve baziler arter
duvar kalinliklar1 incelendi. Déordiincii grup SAK
grubu olup (n=9) olup sisterna magnaya 0.15 cc
otolog nonheparinize kan verildikten sonra 48 saat
stire ile takip edilen ve ardindan perfiizyon fiksasyon
yontemi ile dekapite edilerek alinan beyin
orneklerinden baziler arter alanlar1 ve baziler arter
duvar kalinliklari incelendi. Besinci grup proflaktik
olarak 12,5 mg/kg TQ intraperitoneal yolla
verildikten 6 saat sonra sisterna magnaya 0.15 cc
otolog nonheparinize kan enjekte edilip takip eden
birinci saatte perflizyon fiksasyon yontemi ile
dekapite edilen grup (n=10) olup alman beyin
orneklerinden baziler arter alanlar1 ve baziler arter
duvar kalinliklar1 incelendi. Altinci grup (n=10) ise
sisterna magnaya 0.15 cc otolog nonheparinize kan
enjekte edilip birinci saat, 24. saat ve 48. saatte
olmak tizere toplam ii¢ doz intraperitoneal yolla 12,5
mg/kg TQ verilerek son dozdan bes dakika sonra
perfiizyon fiksasyon yontemi ile dekapite edilip
alinan beyin orneklerinden baziler arter alanlari ve
baziler arter duvar kalmliklar incelendi.

2.3. Histopatolojik Analizler

Alinan dokularmn hazirlanmasi Atatiirk Universitesi
Tip Fakiiltesi Patoloji Laboratuvari’nda yapilmis
olup, histolojik incelemeler Atatiirk Universitesi Tip
Fakiiltesi Histoloji ve Embriyoloji Laboratuvari’nda
gerceklestirilmistir. Beyin dokular1 baziler arterin
anatomik seyri goz oniinde bulundurularak st sinir
mamiller cisimler, alt sinir pons ile bulbusun
birlesim noktasi olacak sekilde proksimal, orta ve
distal kisimlardan kesitler alinarak rutin takip islemi
icin SAKURA® firmasinin iirettigi Tissue-Tek VIP
adli doku takip cihazi igerisine yerlestirilerek izleme
alindi. Takip islemi tamamlanan dokular, parafin
bloklara gomiildi. Hematoksilen & Eosin ve
TUNEL boyalar1 uygulamak i¢in 0.5 mikrometre
(um) kalinlikta kesitler alindi. Kesitler, gruplarmn
dagilimini bilmeyen iki tarafsiz patolog tarafindan
Leica marka 1s1k mikroskopu altinda MBF®
Bioscience firmasina ait Stereo Investigator adli
yazilim esliginde bilgisayar ortaminda incelendi ve
baziler arter limen alanlarinin lgiilmesi ile beraber
kesitlerin fotograflanmasi da yine bu program
yardimi ile yapildi. Her bir rata ait baziler arterden
proksimal, orta ve distal kisimlar olmak iizere
¢ikarilan tiger kesit, 10’luk, 100’lik ve 200’lLik
magnifikasyonla incelendi. Arter limen alani, her bir
rata ait baziler arterin {i¢ farkli kesiti, endotel
tabakalar1 boyunca bilgisayar ortaminda Stereo
Investigator programi yardimu ile ¢izilerek objektif
olarak belirlenmis oldu ve bu ii¢ kesitin ortalamast
nihai deger olarak kaydedildi. Yine damar duvar
kalinliklarida, her bir rata ait baziler arterin ti¢ farkli
kesiti, Stereo Investigator programi ile objektif
olarak 6l¢iiliip ortalamasi alinarak nihai deger olarak
kaydedildi.

2.4. Histolojik inceleme

Grup 1 ve 2’ nin H&E boyasi yapilan preparatlari
histolojik olarak incelendiginde benzer ozellik
gosterdigi goriildii. Isik mikroskobik incelemede
arter duvarinin intima, media ve adventisya
tabakalar: ile perivaskiiler alan ve c¢evre dokularin
normal histolojik yapiya sahip oldugu izlendi (Resim
1, A-C). TUNEL boyama yapilan preparatlarda arter
duvarinda ve g¢evre dokularinda apopitozu
diisiindiirecek morfolojik degisiklik gozlenmedi
(Resim 1, B-D) . Grup 3’iin yapilan histolojik
incelemesinde H&E boyama yapilan preparatlarda
damar duvar kalmliginin arttigi, damar liimen
alaninin azaldigi, endotel tabakada kivrimlasmanin
oldugu gozlendi (Resim 2-A). TUNEL boyama
yapilan preparatlarda apopitozu disiindiirecek bulgu
saptanmadi. Intraselliiler dem, endotel hiicrelerde
limene dogru ¢ikinti ve alttaki elastik laminadan
ayrilma gorildii (Resim 2-B). Grup 4’de H&E
boyama sonrasi yapilan histolojik incelemede
baziller arter damar lumeninde daralma, duvar
kalinhiginda  arts, perivaskiiler alanda kan
elemanlar1 ve yer yer endotelde kivrimlagma izlendi
(Resim 2-C). TUNEL boyama yapilan preparatlarda
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apopitozu diisiindiirecek degisikler yani niikleer
pozitivite izlenmistir (Resim 2-D). Grup 5’de H&E
ve TUNEL ile yapilan boyamalarda baziller arter
damar lumen alaninin daraldig ilag verilmeyen SAK
gruplarina gore daha az daraldigi , damar duvar
kalinhiginin artmadigy, sitoplazmik vakuolizasyonun
goriilmedigi gozlendi (Resim 3-A). TUNEL
boyamada baziller arterde apopitoz diigiindiirecek
morfolojik degisiklik izlenmedigi gosterilmistir
(Resim 3-B). Yalmiz ¢evre dokularda apopitotik
hiicrelerde TUNEL metodu ile niikleer pozitivite
izlenmistir (Resim 4-A). Grup 6’da H&E ve TUNEL
boyama yapilan preparatlarda baziller arter
lumeninde daralma, duvar kaliliginda belirgin artis
izlememis olup, TUNEL boyamada apopitoz
diisiindiirecek morfolojik degisiklik izlenmedi
(Resim 3 C-D). Yalniz ¢evre dokularda apopitotik
hiicrelerde TUNEL metodu ile niikleer pozitivite
izlendi (Resim 4-B).

2.5. Stereolojik inceleme

Analizler IBM SPSS 20 istatistik analiz programi ile
yapildi. Veriler ortalama, standart sapma, medyan,
minimum, maksimum, yiizde ve say1 olarak sunuldu.
Siirekli degiskenlerin normal dagilimma Shapiro
Wilk testi ile bakildi. Tkiden fazla bagimsiz grup ile
siirekli  degigkenlerin  kiyaslanmasinda normal
dagilim sarti saglandigi durumda ANOVA testi,
saglanmadigt durumda Kruskal Wallis testi
kullanildi. ANOVA testi sonrasi post-hoc testler
varyanslar homojen oldugunda Tukey testi ile
varyanslar homojen olmadigi durumda Tamhane’s
T2 testi kullanilarak yapildi. Kruskal Wallis testi
sonrasi post-hoc testler igin Kruskal Wallis testi
sonrast post-hoc testleri kullanilarak yapildi.
Istatistiksel anlamllik diizeyi p<0,05 olarak alindi.

3. BULGULAR
Tablo 1 ve 2’de baziller arter limen alanlarinin
ortalama degerlerinin hangi gruplar arasinda

istatistiksel olarak anlamli bir sekilde farkli oldugu
gosterilmistir.  Bu sonuglara goére damar limen
alanlarina bakildiginda kontrol grubu ile SAK’tan
bir saat sonra dekapite edilen, SAK’tan 48 saat sonra
dekapite edilen gruplar arasinda istatistiksel olarak
anlamli sonuglar elde edilmistir. (p<0,001). Sham
grubuna gore ise istatistiksel olarak yine {gilincii
grup anlam ifade etmektedir (p<0,001). SAK
olusturulduktan bir saat sonra dekapite edilen gruba
gore ise grup 1 ve 2 istatistiksel olarak anlamlidir
(p<0,001). ). SAK sonras1 48.saatte dekapite edilen
gruba gore ise birinci grup anlamhdir (p<0,001).
Proflaktik olarak TQ wverilip sonrasinda SAK
olusturulan ve bir saat sonra dekapite edilen gruba
gore ise istatistiksel olarak hicbir grup anlaml
degildir (p<0,001). SAK olusturulup giinliikk TQ
verilen ve 48.saatte dekapite edilen gruba gore
istatistiksel olarak hi¢bir grup ile anlaml degildir
(p<0,01).

Tablo 3 ve 4’de baziller arter duvar
kalinligt  ortalama degerlerinin hangi gruplar
arasinda istatistiksel olarak anlamli bir sekilde farkli
oldugu gosterilmistir. Bu sonuglara gore ise damar
duvar kalliklarima bakildiginda kontrol grubu ile
biitlin gruplar arasinda istatistiksel olarak anlamli
sonuglar elde edilmistir (p<0,001). Sham grubuna
gore ise istatistiksel olarak yine grup 6 harig biitiin
gruplar ile anlamli sonuglar elde edilmistir
(p<0,001). SAK olusturulduktan bir saat sonra
dekapite edilen grup ile biitiin gruplar arasinda
istatistiksel olarak anlamli sonuglar elde edilmistir.
SAK sonrasi 48. saatte dekapite edilen grup ile
biitiin gruplar arasinda istatistiksel olarak anlamli
sonuglar elde edilmistir (p<0,01). Proflaktik olarak
TQ verilip sonrasinda SAK olusturulan ve bir saat
sonra dekapite edilen grup ile grup 6 hari¢ biitiin
gruplar arasinda ise istatistiksel olarak anlaml
sonuglar elde edilmistir. (p<0,05) SAK olusturulup
giinliik TQ verilen ve 48.saatte dekapite edilen gruba

Tablo 1: Baziller Arter Liimen Alanlarmin Istatistiksel Olarak Degerlendirilmesi

Gruplar Grup 1 Grup2 | Grup3 | Grup4 | Grup5 | Grup 6 P post-hoc
Mean 280,16 259,25 183,34 202,22 208,47 229,78
Standard 78,02  54,68| 30.86| 2722 2554 17,77
Deviation
Ortalama <0.05 3-2,3-1,
Median 256,61 254,18 173,59 199,97 211,79 226,04 : 4-1,
Minimum 211,53 175,13 146,43 173,24 163,64 211,46
Maximum 458,98 338,23 230,43 267,08 247,01 269,46
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Tablo 2: Baziller Arter Liimen Alanlarmin [statistiksel Olarak Degerlendirilmesi

Baziller liimen alani Grup 1 Grup 2 Grup 3 Grup 4 Grup 5 Grup 6
Grup 1 280,16 | () * * “) ©)
Grup 2 ©) 259,25 | * ) ©) ©)
Grup 3 * * 18334 () ©) ©)
Grup 4 * ) ) 202,22 [ (9) ©)
Grup 5 ¢) ) ¢ ) 208,47 ()
Grup 6 o ©) ) ©) ) 229,78
* = p<0,05, **=p<0,01, ***=p<0,001, (-)=anlamsiz
Tablo 3: Baziler Arter Duvar Kalmhklarinm Istatistiksel Olarak Degerlendirilmesi
Grup 1 | Grup 2 [ Grup 3| Grup 4| Grup 5| Grup 6| p post-hoc
Mean 24,18| 26,77| 35,36| 33,03| 29,47| 27,76
Standard
ortal Deviation 2,22 1,71 1,84 1,12 1,18 1,27 oo ;_22, ‘1‘-32, 1-4, }‘_53, 1-63, é_
ralama e dian 2452| 266] 3558] 32,77] 29,55] 27,58] V0| B+ 23 3 39,36,
Minimum 20,53 23,6| 32,57 31,7] 27,67 26,3 7
Maximum 27,27 29,23| 38,67 34,63| 31,47| 29,63

Tablo 4: Baziler Arter Duvar Kalmhiklarinm Istatistiksel Olarak Degerlendirilmesi

Basiller arter duvar kalinligi ortalama Grup 1 Grup 2 Grup 3 Grup 4 Grup 5 Grup 6
Grup 1 24,18 * Hekk sk sk ok
Grup 2 * 26,77 k% ook * O
Grup 3 *okk sk 35,36 * ook ko
Grup 6 etk -) Heokok etk ) 27,76
* = p<0,05, **=p<0,01, ***=p<0,001, (-)=anlamsiz
Grafik 1: Baziller arter liimen alanlarinin gruplardaki ortalama degerini gosteren grafik
Baziller limen alani ortalama
300,00 280,16 259,25
250,00 202,22 208,47 229,78
200,00 183,34
150,00
100,00
50,00
0,00
Grup 1 Grup 2 Grup 3 Grup 4 Grup 5 Grup 6
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Grafik 2: Baziller arter duvar kalinliinin gruplardaki ortalama degerini gosteren grafik

Basiller arter duvar kalinligi ortalama

40,00 35,36

33,03 29,47
30,00 24,18 26,77 ' 2276
20,00
10,00
0,00
Grup 1 Grup 2 Grup 3 Grup 4 Grup 5 Grup 6

Resim 1: A ve C Grup 1-2’e ait normal morfolojiye sahip baziller arter goriiniimii (siyah ok), H&E, x200
B ve D Grup 1-2’¢ ait apopitoz ve nekroz goriilmemis baziller arter gériiniimii (siyah ok) TUNNEL, x200

Resim 2: A- Grup 3’e ait denegin baziller arter kesiti. Baziller arter duvar kalinhiginda artig(¢ift uglu siyah ok)
Baziller arter lumen alaninda daralma(gift uglu beyaz ok), Endotelde kivrimlagma (beyaz ok),H&E,x200

B- Grup 3’e ait apopitoz ve nekrozun goriilmedigi, sitoplazmik vakuolizasyonun goriildiigii (beyaz ok), damar
duvarinda kalinlagma (¢ift tarafli beyaz ok) goriilen baziller arter goriiniimii. TUNNEL,x200

C- Grup 4’e ait damar lumen alaninda daralma, damar duvarinda kalinlasma (¢ift uglu siyah ok), perivaskiiler
alanda kan iiriinleri (tek uclu siyah ok), endotelde kivrilasma izlenen baziller arter goriiniimii. (tek uglu beyaz ok)
H&E, x200

D- Grup 4’e ait entotel, adventisya ve ¢evre dokularda TUNEL metodu ile pozitivite izlenen baziller arter
goriiniimii (Siyah oklar ). TUNEL, x200.
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Resim 3: A-B. Profilaktik olarak TQ verildikten sonra SAK olusturulan grup 5’e ait denegin baziller arter

goriintimleri. A. H&E, x200 B. TUNNEL, x200

C-D. SAK olusturullan 3 doz TQ verildikten sonra dekapite edilen grup 6’ya ait denegin baziller arter kesitleri.

A. H&E, x200 B. TUNNEL, x200

Resim 4: A. Grup 5’de ¢evre dokularda apopitotik hiicrelerde niikleer pozitivite izlenmistir (beyaz ok). TUNEL,

x200

B. Grup 6’da ¢evre dokularda apopitotik hiicrelerde niikleer pozitivite izlenmistir (siyah ok). TUNEL, x200

gore ise istatistiksel olarak ikinci ve besinci grublar
hari¢ anlamli sonuglar elde edilmistir.

Grafik 1’¢ bakildigin da baziller arter liimen
alanlarmin ortalama degerinin en diigiik grup3 de en
yiiksek grupl de oldugu ve ilag verilen gruplardaki
ortalama degerlerin bu iki grup arasinda oldugu
goriilmektedir. Grafik 2’ye bakildigin da baziller

arter duvar kalinligmin ortalama degerinin en yiiksek
grup 3 de en diisiik grup 1 de oldugu ve ilag verilen
gruplardaki ortalama degerlerin bu iki grup arasinda
oldugu goriilmektedir. Elde ettigimiz istatistiki
verilere gore TQ’nin baziller arter limen alani
iizerine etkisinin minimal oldugu asil etkisinin
baziller arter duvar kalinligi iizerine oldugu
sonucuna varilmistir
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4. TARTISMA

Vazospazm morbite ve mortaliteye en fazla sebep
olan SAK komplikasyonudur. Serebral vazospazm
kanla dolu subaraknoid mesafeden gecen biiyiik
arterlerin fokal, segmantal ve diffiiz uzun siireli,
siddetli ve geri doniisiimlii belirgin daralmasi olarak
tanimlanabilir. Kasilma sadece serebral damarlarda
goriiliir, periferik damarlar etkilenmez. Subaraknoid
mesafedeki kan yikim friinlerine karsi damar
duvarinin farmakolojik reaksiyonu olup mesafedeki
kan miktar1 ile vazospazm siddeti iliskilidir. 1980'li
yillarda Sasaki ve arkadaglari (15) oksihemoglobinin
otooksidasyon ile methemoglobine doniismesi
sirasinda agiga c¢ikan serbest oksijen radikallerinin
membran fosfolipidlerinde peroksidasyona yol
actigini, bunun da serebral vazospazmin
etyopatogenezinde onemli bir rolii oldugunu ileri
siirdiiler.  Serebral vazospazm oldugu diisiiniilen
hastalarda klinik ve radyolojik degerlendirme
birlikte yapilmalidir. Klinik vazospazm beyin
iskemisi sonucu gec¢ baglayan norolojik kayipla
karakterizedir. Klasik olarak kanamanm 3 ile 7.
giinleri arasinda baglar ve 14. giinden sonra geriler.
Tanida transkranial doppler ultrasonografi (TDUS)
ilk tercih edilen noninvaziv, kolay ve yatak basi
uygulanabilir bir yontemdir. Serebral arterlerdeki
akimi gosterebilmesi acisindan onemli bir tetkiktir
(16). Anjiografik vazospazm yaklasik %70-80
oraninda gozlenirken, klinik vazospazm ise %30
gbzlenir. Serebral vazospazm klasik olarak
anevrizma riiptiiriine bagli SAK’mn komplikasyonu
olmasina ragmen % 5-10 oraninda agir kafa travmasi
ve daha az oranlarda meningeal enfeksiyon ve diger
serebrovaskiiler hastaliklarda goriilebilir. (17,18).

Kanda bulunan graniilositler, monositler, lenfositler
inflamasyon sahasina gelir ve TNFo, IL-10, IL-18,
IL-6 ve IL-8  substratlarim  salgilatarak
inflamasyonun akut evresini baglatmis olur. Bu
inflamatuar mediatorlerin sentezi ve diizenlenmesi
ise normalde hiicre sitoplazmasinda inaktif halde
bulunan bir transkripsiyon faktorii, Niikleer Faktor
kappaB (NF-«B) tarafindan saglanir. inaktif halde
bulunan NF-kB’y1 reaktif oksijen tiirevleri (ROT),
hidroksiradikal (OH") ve superoksid (O7) gibi
serbest radikaller ve hidrojen peroksid (H20-), aktive
ederek vazospazmin inflamasyon kaskadini baslatir.
NF-kappaB adezyon molekiilleri ve sitokinlerin
diizenlenmesini saglayarak serebral vazospazmda
etkili olabilecegi diistiniilmektedir (19,20,21).

Yine yapilan ¢alismalarda bir bagka teoride ise SAK
‘da  subaraknoid mesafedeki oksihemoglobinin
oksidasyonu ile subaraknoid aralikta
methemoglobin ve superoksit anyon radikallerini
olusturdugu gosterilmektedir.  Bunlarinda lipit
peroksidasyonuna yol actig1 ve serbest radikallerin,
lipit peroksidasyonu sonucu olusan hidroksil
radikaller ile lipit peroksitlerin giiglii vazospazm
etkinlige sahip oldugu gosterilmektedir (8,22).

Endotel hiicreleri NO gibi vazodilatator ve endotelin
(ET) gibide vazokonstriktor maddeler tiretmektedir.
Serebral vazospazma yol acan en 6nemli faktorlerin
endotel kaynakli oldugu diisiiniilmektedir. Hayvan
deneylerinde ve klinik ¢alismalarda SAK sonrast NO
diizeylerinin 10. dakikada diistiigii gosterilmistir. Bu
durumda endotel disfonksiyonuna sebep olan asil
faktoriin oksihemoglobin veya biluribin oldugu
tahmin edilmektedir. SAK sonrasinda hemoglobin
NO’e baglanarak etkisini azaltmaktadir. SAK’in
inflamatuar siirecinde ET-1 de sentezlenmektedir.
Subaraknoid mesafedeki kan pihtisinin hemolizi
sonrasinda 16kositlerden ET-1 sentezi
indiiklemektedir. ET-1 hem vazokonstriksiyona yol
acar hem de endotelyal ve diiz kas hiicrelerinde
proliferatif etki gosterek vazospazm olusturmaktadir
(23). Subaraknoid araliktaki ptht1  kaynakli
oksihemoglobin endotelden ET-1 sekresyonunu
arttirtr.  ET  bilinen endojen  vazokonstriiktor
maddelerin en giigliistidiir (24).

TQ, demir bagiml lipit peroksidasyonun gii¢lii bir
sekilde engeller. Bu etkisini vazospazmotik etkinligi
olan serbest oksijen radikallerinin ve peroksit
radikallerinin olugumunu engelleyerek sagladigi
yapilan ¢aligmalarda gosterilmistir. Yine yapilan
calismalarda TQ’nun vazospazmotik etkisi olan
proinflamatuar  sitokinlerin  yapimini  azalttig
goriilmektedir (21). Yapilan ¢alismalarda TQ’nun
vazospazmotik etkisi olan IL-1, TNF-alfa, IL-6 gibi
proinflamatuar sitokinlerin “NF-KB patolojik sinyal
yolag1” tlizerinden yapimii azalttigi goriilmektedir
(11,12).

TQ'nun anti oksidatif potensiyeli, molekiiliin kuinon
yapisinin redoks Ozellikleri, TQ'nun fizyolojik
engeller arasinda ¢apraz gegis yapma kabiliyeti ve
subseliiler boliimlere kolay erisimine bagl olarak
ortamdaki serbest radikallerin etkilerini yok eder
(25). TQ, bir dizi oksido rediiksiyon sonrasi olusan
metabolitler ile endojen anti-oksidan savunma
molekiillerini aktive ederek serbest radikallerin
zararli etkilerini 6nler. Bu metebolitler, hemoglobin
ve miyoglobin'in oksidatif stresini Onlemede
etkindirler. GSH, SOD, katalaz (CAT), glutatyon-S-
transferaz (GST) ve glutatyon peroksidaz (GSH-Px)
hiicrelerin anti-oksidan sistemini olusturmaktadir.
Antioksidan enzimlerin, serbest radikal kaynakli
oksidatif hasar1 notralize etmesinden sorumlu
oldugu iyi bilinmektedir (26).

Oksidatif hasara bagl hastaliklarda tedavi amaciyla
dogal antioksidan bilesikler ve fitokimyasallarin
kullanilmasi, serbest radikalleri azaltarak oksidatif
hasar kaynakli patogenezde iyilesme saglamistir
(27). Antioksidan enzimler hiicresel savunma
sisteminde reaktif oksijen tiirlerine (ROT) Kkarst
viicudu korur. TQ ROT'a kars1 giiglii bir fitokimyasal
antioksidan etki olusturur (11). TQ ‘nun antioksidan,
antiinflamatuar, antiapopitotik, antitimoér ve
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antimetaztatik etkinligi oldugu bilinmektedir. Bu
etkinligi yapilan ¢aligmalarda gdsterilmistir.

Yaptigimiz bu caligmada ilk olarak Solomon ve
arkadaglar tarafindan gelistirilmis olan sisterna
magnaya kan enjeksiyonu yontemi kullanilmustir.
SAK modellerinde bir¢ok hayvan kullanilmis olup,
biz ¢alismamizda en yaygin olarak kullanilan ratlari
tercih ettik. SAK olusturmak i¢in en fazla kullanilan
3 yontemden birincisi; arter igerisine bir kateter
yardimi ile girilip, bifurkasyon noktasinin riiptiire
edilerek SAK olusturulmasidir, ikincisi; arterin
uygun diseksiyonu sonrasinda otolog kanin arter
etrafina enjekte edilmesidir, ligiinciisii ise; bagka bir
bolgeden alinan otolog kanin sisterna magnaya
enjekte edilmesi suretiyle olusturulan SAK’tir.
(13,28) Kullandigimiz tekli kanama modelinde SAK
sonrasi vazospazmin en siddetli birinci saat sonlarina
dogru olustugu, 48 saat devam ettigi ve daha
sonrasinda vazospazmin yavag yavas azaldigi
bilinmektedir. (14)

Gilinlimiizde gegerliligini siirdiiren SAK tedavilerini
degerlendirdigimizde; ilk olarak “3H” tedavisinden
bahsetmek gerekir. Hipertansiyon, hipervolemi ve
hemodiliisyon triadindan olugan bu yontemle
intravaskiiler ~hacmin arttirilmas1  ile  doku
perfiizyonunun yeniden saglanarak iskeminin geri
dondiiriilmesi amaglanmaktadir. Ancak pulmoner
6dem, serebral 6dem, IKB artis1, hemorajik enfarkt
gelisimi, yeniden kanama, kardiyak aritmi, miyokart
iskemisi gibi komplikasyonlardan dolay1 tedavinin
kullanim alani ve giivenirliligi daralmakta olup,
bakim maliyetinde artiga sebep olmaktadir. (29)

Kalsiyum kanal blokorleri de tedavi de
kullanilmakta olup, damar diiz kas hiicrelerine Ca
girisini  engelleyerek  vazospazmdan  beyni
korumaktadir. En sik ve yaygin olarak kullanilani
Nimodipin olup, norolojik hasar1 ve kotli prognozu
diizelttigi bilinmektedir (30). Ancak fibronolitik
aktiviteyl arttirmasit sebebiyle yeniden kanama
riskine yol agmasinin yani sira, karacigerden itrah
edilmesinden dolayi karaciger fonksiyon bozuklugu
olan hastalarda dikkatli kullanilmasi gerekir. Bagka
bir kalsiyum kanal blokorii olan Nikardipin ise
intraatriyel bolus olarak verilmesiyle anjiyografik
vazospazmi azalttigl gériilmistiir, lakin invaziv bir
yontem olmasi kullanimini sinirlamaktadir (31).

Kanama sonrasinda ve iskemik silire¢ boyunca
olusabilecek 6dem i¢in, kortikosteroid kullanilmasi
sitotoksik 6demi ¢oziicii etkisi bulunmasina ragmen;
uzun  dénemde enfeksiyon, GIS kanama,
hiperglisemi gibi etkilere sebep olmaktadir. Bu da
kullanimini kisitlayici bir etmendir. (32)

Son yillarda vazospazmin tedavisinde statinlerin
kullanimi giindeme gelmistir. SAK oOncesi statin
kullanan hasta grubunda vazospazmin goriilme
sikligt normal popiilasyon ile kiyaslandiginda

belirgin olarak azalmistir. Kanama sonrasi statin
baslananlarda da anjiyografik vazospazmin ve
iskemik hasarin daha az goriinmesi sevindirici bir
geligsmedir. (33)

Milrinon inotropik bir ilag olup, fosfodiesteraz-3
inhibisyonu yaparak damarlarda vazodilatator etki
gosterir. Serebral vazospazmi azaltarak ndrolojik
diizelme saglamasi yaninda pulmoner 6dem,
miyokardiyal iskemi, hipotansiyon gibi
komplikasyonlari da azaltmaktadir. (34)

ETA reseptdr antagonisti olan Clazosontan’in
kullanildig1 ¢aligmalarda; vazospazmi dnledigi, bazi
hastalarda  spazmi  tamamen tedavi  ettigi
bildirilmistir. Fakat ciddi hipotansiyon gelisme riski
kullanimi sirasinda g6z ardi edilmemelidir. (35)

Bunlarin yani sira invazif bir yontem olan Papaverin
paletlerinin operasyon sonrasinda arter
segmentlerinin  {izerine  yerlestirilmesinin  de
vazospazmi postoperastif olarak engelledigi ve
herhangi bir yan etkisinin olmadig1 gosterilmistir.
Papaverin’in buradan yola ¢ikarak intraatriyal
inflizyon yontemi ile kullanilmasimin ndérodefesit
olusumu ve vazospazmi azaltacagi diisiiniilmekle
beraber, refleks  vazokonstrilksyona  neden
olabilecegi de one siiriilmektedir. (36)

Mevcut tedavilerle kiyaslandiginda; antispazm,
antiapopitotik, antienflamatuar ve ndroprotektif
etkileri bulunan ajanlarla, TQ nun etkilerinin benzer
oldugu goriilmektedir. Deneyimiz sonucunda g¢ikan
istatiksel verilere bakildiginda da TQ’nin umut vaat
edici bir ajan olarak karsimiza ¢ikmaktadir. Heniiz
klinik ¢alismasi bulunmamasi nedeniyle insanda
SAK’taki etki profili tam olarak bilinemese de,
yaygin olarak kullanilan, temini kolay olan, maliyeti
diisiik bir madde olmasi ve kayda deger bir yan
etkisinin goriilmemis olmasi, giiven araliginin genis
olmasi; TQ un ilag gelistirilmesi i¢in uygun bir aday
olarak goriinmektedir. Deneyimizde elde ettigimiz
veriler sonucunda TQ’nun SAK gelismeden 6nce
kullaniminin apopitoz ve vazospazmda azalmaya yol
act1ig1 sonucuna varilmigtir. Buradan yola ¢ikarak
TQ’nun risk grubunda profilaktik bir ajan olarak
kullaniminin olabilecegini diiglinmekteyiz. Var olan
tedavilerin halen SAK’m medikal sagaltiminda
yeterli olmadigi ve bu ilaglarin yan etkilerinin
mortalite ve morbidite iizerinde olumsuz etkileri ya
da kullanim alanlarin1 kisitlamasi, halen bu sahada
daha etkin ve giivenilir ilaglara ihtiya¢ oldugunu
gostermektedir.

5. SONUC
Yaptigimiz deneysel ¢alismada elde ettigimiz

verilere gore, literatiirde daha Once santral sinir
sistemi ile ilgili yapilan SAK modeli disindaki
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calismalarda antioksidan, antienflamatuar,
antiapopitotik etkinligi gosterilmis olan TQ’nun
yaptigiz SAK sonrasi ana vaskiiler yapilarda gelisen
vazospazmi tedavi edici ve apopitozu Onleyici
etkisini tespit ettik.

Literatiir taramasi sonucunda TQ’nun etkinligi,
giivenirligi, kullanim kolayligi, ulasilabilirligi
hakkinda anlamli sonuglara ulagilmistir. Deneyimiz
sonucunda elde ettigimiz patolojik bulgular ve
istatistiki degerlendirmeler ilacin etkinligini ve
giivenirliginin oldugunu gosterdi. Sonug olarak bu
ajan ile ilgili ayrmtili ¢alismalara baslanmasinin
SAK’1n en mortal komplikasyonu olan vazospazmi
onlemekte faydali olacagi kanaatindeyiz.
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A RARE COMPLICATION IN A PATIENT WITH FACTOR VII DEFICIENCY
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Ozet

Faktor VII (FVII) yetmezligi kongenital otozomal resesif gecen pihtilasma bozuklugu olup prevelans: 1:500.000
dir. Bu olgu sunumunda anormal uterus kanamasi olan faktor VII eksikligi mevcut ve laparokopik histerektomi planlanan 41
yasindaki hastanin anestezi yonetimi ve yogun bakim siirecini sunmay1 amagladik. 41 yasinda (60 kg, 164 cm) dnceden bilinen
Faktor VII (FVII) yetmezligi olan hasta anormal uterin kanama 0ykiisii ile operasyon planlandi. Preoperatif laboratuvar PT:70,
INR:6.9, PTT:29 Hb: 13.3, P1t:274 ve F VII: %]1.1 idi. Anestezi indiiksiyonunu takiben operasyon baglamadan 10 dakika dnce
1500 mcg rFVlla intravenoz yoldan 3 dakikada yavas infiizyon ile verildi. Intraoperatif ilk koagiilasyon parametreleri PT:
20.14, INR:0.8, aPTT: 27.3 olarak goriildii. Cerrahi esnasinda minimal kanama oldu Hastanin operasyonu bitiminde extiibe
edildikten 5 dakika sonra Elektrokardiyografide ST elevasyonu, tasikardi (128/dk) hipotansiyon (60/30 mmHg) ve oksijen
satiirasyonunda ani diisme (SpOz) gozlendi. Pulmoner BT anjiyo incelemesinde: Sag ana pulmoner arter alt loblarinda ve sol
ana pulmoner arter alt lob dallarinda yer yer akima izin veren hipodens trombiis materyali ile uyumlu goriiniim mevcuttu.
Postoperatif 3 giin yogun bakimda akip edilen hasta servise ¢ikarildi. Faktor VII yetmezligi olan hastalarda
hematoloji klavuzlarinda da 6nerilen dozlarda da tromboemboli komplikasyonlarinin olabilecegi akilda tutulmalidir.

Anahtar kelimeler: Faktor VII yetmezligi, pulmoner emboli, laparoskopi, histerektomi

Abstract

Factor VII (FVII) deficiency is a congenital autosomal recessive coagulation disorder with a prevalence of 1:500,000.
In this case report, we aimed to present the anesthesia management and intensive care process of a 41-year-old patient with
abnormal uterine bleeding, factor VII deficiency and planned laparoscopic hysterectomy. An operation was planned for a 41-
year-old (60 kg, 164 cm) patient with known Factor VII (FVII) deficiency with a history of abnormal uterine bleeding.
Preoperative Laboratory values were as follows; PT: 70, INR: 6.9, aPTT: 29 Hb: 13.3, Plt: 274 and F VII: 1.1%. Following the
induction of anesthesia, 1500 mcg rFVIIa (novoseven NOVO NORDISK HEALTH PRODUCTS) was given intravenously
over 3 minutes by slow infusion 10 minutes before starting the operation. Intraoperative first coagulation parameters were PT:
20.14, INR: 0.8, aPTT: 27.3. There was minimal bleeding during the surgery. At the end of the operation, 5 minutes after the
patient was extubated, ST elevation, tachycardia (128/min), hypotension (60/30 mmHg) and a sudden decrease in oxygen
saturation (SpO2) were observed in the electrocardiogram. In pulmonary CT angiography, there was an appearance consistent
with hypodense thrombus material that allowed flow in placed plin the lower lobes of the right main pulmonary artery and in
the lower lobe branches of the left main pulmonary artery. The patient, who was followed up in the intensive care unit for 3
days postoperatively, was taken to the ward. It should be kept in mind that thromboembolism complications may occur in
patients with factor VII deficiency, even given doses recommended in hematology guidelines.

Key words: Factor VII failure, pulmonary embolism, laparoscopy, histerectomy
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1. GIRiS

Faktor VII (FVII) yetmezligi kongenital otozomal
resesif gegen pihtilagsma bozuklugu olup prevelansi
1:500.000 dir. 1 Sadece karaciger tarafindan
sentezlenen K vitaminine bagimli bir protein olan
Faktor VII yetmezliginde en sik goriilen
semptomlar burun kanamasi ve anormal uterus
kanamalaridir. Plazma seviyeleri 0,35 ila 0,60 mg/L
arasinda degisir ve yar1 dmri son derece kisadir (4-
6 saat).1 Faktor seviyesinin %10 ve iizeri oldugu
hastalarda genellikle kanama gbzlenmezken %20 ve
izeri oldugunda ise kendiliginden kanama
beklenmemektedir. Herhangi bir yaralanmayi
takiben  dolagimdaki aktif FVII, yaralanmalarn
takiben agiga ¢ikan doku faktdriine (DF) baglanarak
pihtilasmanin aktivasyonunu saglar. Doku faktorii
ve FVII birlikte, faktor IX ve faktor X’u
aktiflestirerek fibrin olusumunu
gergeklestirirler.1,2,3 FVII yetersizliginde rFVIla
(rekombinan faktor 7 konsantresi) nin perioperative
dozu ile ilgili uygulamada netlik olmamasina
ragmen Onerilen dozlar hemostaz saglanana kadar
her 4-6 h 15-30 pg kg’dir.(4)

Literatiirde Faktor VII yetmezIligi olan ve cerrahi
gegiren hastalarin anestezi yonetimi ile ilgili az
sayida olgu sunumu mevcutken rFVIla tedavisi
yapilan ve pulmoner emboli gelisen bir hastaya
rastlanmadi.

Bu olgu sunumunda anormal uterus kanamasi olan
faktor VII eksikligi mevcut ve laparokopik
histerektomi planlanan 41 yagindaki hastanin
anestezi yOnetimi esnasinda uygulanan rFVIla
tedavisi sonrasinda gelisen pulmoner emboliyi ve
yogun bakim siirecini sunmay1 amagladik.

2. OLGU

Bilgilendirilmis olur formu alindiktan sonra vaka
takdimi yapildi. 41 yasinda (60 kg, 164 cm) 6nceden
bilinen Faktér VII (FVII) yetmezligi olan ASA 2
olarak degerlendirilen hastaya anormal uterin
kanama Oykiisi ile operasyon planlandi. Hastanin
daha 6nce dis ¢ekimlerinde anormal kanama Gykiisii
mevcuttu. Preoperatif laboratuvar PT:70, INR:6.9,
PTT:29 Hb: 13.3, Plt:274 ve F VII: %1.1 idi. Diger
laboratuvar ~ parametrelerinde ~ herhangi  bir
anormallik yoktu. Preoperatif olarak yapilan
Hematoloji ~ konsiiltasyonda  belirtildigi  gibi
Anestezi  indiikksiyonunu  takiben  operasyon
baslamadan 10 dakika once 1500 mcg rFVIla
(novoseven ~ NOVO ~ NORDISK  SAGLIK
URUNLERI ) intravendz yoldan 3 dakikada yavas
inflizyon ile verilmesi ve 4 saatte bir tekrarlanmasi
onerildi. Preoperatif olarak rFVIla veya taze
donmus plazma infiizyonu uygulanmadi.

Operasyon masasina alinan hasta ile operasyonun

riskleri konusularak bilgilendirilmis olur formu
imzalatildi. Rutin monitdrizasyon yapilan hastaya
(EKG, Non invaziv kan basmeci, SpO,,EtCO,) 2
mg/kg propofol,0.6 mg/kg rokuronyum, 1 mcg/kg
Fentanil ile anestezi indiiksiyonu uygulandi.
Anestezi idamesinde oksijen-sevoflurane-hava gaz
(%40 oksijen 1 MAC Sevoflurane) karisimi,
remifentanil 0.1-0.3 pg /kg /min, rokuronyum (5.0—
7.0 ng /kg /saat) infiizyonu uygulandi. Entiibasyon
sonrasinda sag radiyal artere intraarteriyal
kaniilasyon ve sonrasinda arter monitdrizasyonu
yapildi. Anestezi indiiksiyonundan sonra rFVIla
1500mcg dozunda intravendz yoldan 3 dakikada
uygulandi. Derin Trendelenburg pozisyonu verilen
ve cerrahi kurallara uygun olarak kapatilan hastanin
operasyonu yaklagik 20 dakika sonra baglatildi.
Intraoperatif olarak koagiilasyon parametreleri
monitorize edilerek her 4 saatte bir 15 mcg/kg
olacak sekilde rFVIla uygulandi. Intraoperatif ilk
koagiilasyon parametreleri PT: 20.14, INR:0.8,
aPTT: 27.3 olarak goriildii. Operasyon 5 saat
siirdiigii i¢in 2.doz rFVIla 1500mcg intravendz
yoldan uygulandi. 2. Koagiilasyon parametreleri ise
PT: 6.31, INR: 0.718, aPTT: 27 olarak monitorize
edildi. Hastanin intraoperatif —hemodinamik
parametreleri agisindan stabil seyretti. Cerrahi
esnasinda minimal kanama oldu Hastanin
operasyonu bitiminde extiibe edildikten 5 dakika
sonra  Elektrokardiyografidle ST elevasyonu,
tagikardi (128/dk) hipotansiyon (60/30 mmHg) ve
oksijen satiirasyonunda ani diisme (SpO,) gozlendi.
Hastada gogiis agrist ve solunum giigliigii bagladi.
Hipotansiyon tedavisi i¢in Noradrenalin inflizyonu
baslandi. Hastaya nazal yiiksek akigli oksijen
tedavisi ve noradrenalin infiizyonu (0.1 mcg/kg/dk)
sonrasinda arteriyel tansiyon 80/60 mmHg nabiz
121/dk EKG de ST elevasyonu devam etmekteydi.
Hastaya go6glis hastaliklart uzmani tarafindan
pulmoner emboli 6n tanisi konarak koagiilasyon
monitdrizasyonu, kardiyak enzim takibi, BT
Pulmoner Anjiografi ¢ekilmesi tavsiyesi ile yogun
bakima  ¢ikarildi.  Pulmoner BT  anjiyo
incelemesinde: Sag ana pulmoner arter alt loblarinda
ve sol ana pulmoner arter alt lob dallarinda yer yer
akima izin veren hipodens trombiis materyali ile
uyumlu goriiniim mevcuttu. Ekokardiyografisinde
ise Sag kalp bosluklart genis, hafif trikiispit
yetmezligi, sol kalp bosluklari normal ejeksiyon
fraksiyonu %65 idi. Hastaya diisiik molekiil agirlikl
heparin baglanarak klinik takiplerinde batin
drenajinda kanama sikayeti olmayinca rFVIla
tedavisi sonlandirildi. Postoperatif olarak ilk giin
drenlerinden 250 ml serohemorajik mayi oldugu
goriildii Kadin dogum uzmanlari tarafindan anlaml
kabul edilmedi. Hastanin gogiis agris1 sikayeti
azaldi, hemodinamik parametreleri inotropik ilaca
ihtiya¢ duymaksizin normale geldi. Hastanin oksijen
ihtiyact kalmayinca 3 giin sonra servise gonderildi.
Serviste 15 giin yatirilan hastaya 1 hafta sonar visit
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yapildi. Hastanin gogiis agrisi sikayeti hafifte olsa
hala mevcuttu ancak oksijen ihtiyaci yoktu.
3. TARTISMA

Konjenital Faktor 7 yetmezliginde posttravmatik ve
postoperatif kanama riskleri artar. Perioperatif
rFVIla tedavisi ile ilgili dozlar hakkinda fikir birligi
olmamasina ragmen doz araligi 15-30 pg /kg doz
her 4-6 saatte bir uygulanmasi 6nerilmektedir. (4 )

Retrospektif bir galismada Faktor 7 seviyesi %10 un
altinda ise cerrahi prosediirlerden sonra kanama
komplikasyonu riski artar denilmistir. (5) Bizim
calismamizda olgumuzun FVII aktivitesi %]1.1
seviyesinde tespit edilmis ve hastanin hikayesinde
daha once yapilmis dis ¢ekimi isleminde kanama
Oykiisii mevcuttu.

Genel olarak verilmesi gereken doz 15mcg/kg
olmasina karsin bazi arastiricilar konjenital FVII
eksikliginde tromboembolik olaylarin daha diisiik
oranda ger¢eklesmesi agisindanl5 pg kg dan daha
diisiik dozlar 6nermektedir. Cerrahi stres trombozla
iligkili durumlar i¢in iyi bilinen bir risk faktori
oldugundan operasyon esnasinda rFVII konsantresi
verilmesi tromboembolik olaylarin insidansini
artirir.  Operasyon esnasinda PT-INR ve FVII
seviyesinin takip edilmesi overdoz yapilmasini
engeller. (6) Bizim olgumuzda intraoperatif olarak
tavsiye edilen dozlarda (15 mcg/kg) rFVII
konsantresi ile yapilan replasman tedavisi
sonrasinda PT ,INR degerleri oldukga diismiis ve bu
diisiis pulmoner emboli gelismesine neden olmus
olabilir. Hematoloji klavuzlarinda da Onerilen
dozlarda da tromboemboli komplikasyonlarinin
olabilecegi akilda tutulmalidir.

Akut pulmoner emboli hala diinyada mortalitesi
yiiksek bir komplikasyondur. (7) En 6nemli risk
faktori derin ven trombozu (DVT) ve yaygin olarak
kullanilan Wirchow triadi(vendz staz,
hiperkoagiilabilite, damar duvari hasar1 olarak
smiflandirilan  ve akut pulmoner emboli ile
iligkilendirilen  bir durumdur.(8) Hastamizda
intraoperative (5 saat) bir vendz staz varliginda
uygulanan rFVIla tedavisi ile INR : 0.8 seviyesine
gerileyerek akut pulmoner emboli zemini hazirlamisg
olabilir. Akut Pulmoner embolinin klinik bulgular
¢ok genig spektrum gosterir. En sik goriilen klinik
bulgular %81 oraninda dispne, %70 oraninda
tagikardi, %50 oraninda hipoksi FVII yetmezligi
olan hastalarda operasyon 6ncesi DVT agisindan
tetkik edilmesi onem tagimaktadir. (9) Hastamizda
da ekstiibasyon sonrasinda tagikardi, hipoksi ve
hipotansiyon 6n planda goriildi 3 glinlik yogun
bakim siiresince hemodinamisi stabil olmasina

kargin gogiis agris1 devam etti. Operasyon esnasinda
mutlaka koagiilasyon testine bakilarak ilave dozlarin
yapilmasi akilda tutulmalidir.
4. SONUC

Faktor 7 yetmezligi olan hastalarda multidisipliner
yaklasim ve koagiilasyon parametrelerinin yakin
monitdrizasyonu ile hastalar giivenli bir perioperatif
siireg gecirebilir.  Operasyon esnasinda mutlaka
koagiilasyon testine bakilarak ilave dozlarin
yapilmasi akilda tutulmalidir.
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Atis V, Peksoz R, Disci E, Arslan a. Tedaviden tamya abdominal tiiberkiiloz: olgu sunumu, J Surg. Med. Sci. 2022; 1(2) 64-66

Ozet
Abdominal tiiberkiiloz gesitli klinik prezentasyonlar ile karsimiza ¢ikmaktadir. Abdominal tiiberkiiloz giderek artan bir
ekstrapulmoner tiiberkiiloz tipidir. Gelismis olan iilkelerde Human Immunodeficiency Viriis gibi immuniteyi baskilayan
hastaliklara veya sistemik kemoterapiye sekonder olarak goriilmesine karsilik, tilkemiz gibi gelismekte olan tilkelerde kalabalik
aile yapisi, hijyen yetersizligi gibi nedenlerle goriilmektedir. Hastalar genel olarak ates, kilo kayb, infertilite, abdominal agr1
gibi semptomlarla bagvurmaktadirlar. Abdominal tiiberkiiloz tanisi, semptomlarindaki degiskenligi ve mevcut tanisal testlerin
sinirliligr nedeniyle zordur. Tani i¢in en onemli faktor hastaliktan sliphelenmektir. Hastalarin %20’lik kisminda tedaviden
tantya gidilmektedir. Hastalarin ¢ogu antituberkiiloz tedavisine iyi yamit vermektedir ve ¢ok az hasta cerrahiye ihtiyag
duymaktadir. Bu olgu sunumunda abdominal tiiberkiiloz 6n tanili bir hastanin literatiir bilgileri esliginde tartigilmasi
amaglanmistir.

Anahtar Kelimeler: abdominal tiiberkiiloz, ampirik tedavi, peritonit

Abstract
Abdominal tuberculosis presents with various clinical presentations. Abdominal tuberculosis is an increasing type of
extrapulmonary tuberculosis. Although it is seen as secondary to diseases that suppress immunity such as Human
Immunodeficiency Virus or systemic chemotherapy in developed countries, it is seen in developing countries, such as our
country, due to crowded family structure and poor hygiene. Patients generally present with symptoms such as fever, weight
loss, infertility, and abdominal pain. Diagnosis of abdominal tuberculosis is difficult due to its variability in symptoms and the
limitations of available diagnostic tests. The most important factor for diagnosis is to suspect the disease. In approxiamately
20% of patients are diagnosed by treatment. Most patients respond well to antituberculosis therapy and very few patients needs
surgery. In this case report, it is aimed to discuss a patient with a prediagnosis of abdominal tuberculosis in the light of literature.

Key Words: Abdominal tuberculosis, empiric treatment, peritonitis

1. GiRis Tan1 igin  en Onemli faktdr hastaliktan

1882'de ilk Robert Koch tarafindan tiiberkiiloz basili
tanimlandi. Diinya niifusunun iigte biri tiiberkiiloz ile
enfekte oldugu tahmin ediliyor. Ortalama her yil 8
milyon tiiberkiiloz ~ vakasi  bildirilmektedir.
Abdominal tiiberkiiloz nadir goriilen bir hastalik
olmasi ile beraber iilkemiz gibi gelismekte olan
ilkelerde daha sik olarak karsimiza c¢ikmaktadir.
Tiiberkiilozun olagan klinik seyri degismektedir.
Klasik pulmoner yerine ekstrapulmoner tiiberkiiloz
olgular1 ile kargilagilmaya baglanmistir (1).
Abdominal tiiberkiilozde yaygin  goriilen
ekstrapulmoner tiplerindendir. Abdominal
tiiberkiiloz tanisi, semptomlarindaki degiskenligi ve
mevcut tanisal testlerin smirliligi nedeniyle zordur.

stiphelenmektir.

Bu c¢alismada konvansiyonel tani ydntemleriyle
tanis1 konulamay1ip ampirik tedavi ile hastalik tanisi
konulan olgunun giincel literatiir bilgiler esliginde
tartisilmas1 amaglanmustir.

2. OLGU
On dokuz yasinda bayan hasta yaklasik 2 aydir olan
karm agrisi, istahsizlik, karinda siskinlik sikayetleri
ile hastanemize bagvurdu. Bilinen ek bir hastaligi
bulunmayan hastanin batin muayenesinde hafif
distansiyon ve hassasiyet mevcuttu. Cekilen batin
tomografisinde batin i¢i sivi, psddomiksoma
peritonei hali vardi. Hastaya mide ve kolon
patolojilerini dislamak amaci ile endoskopi ve
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kolonoskopi yapildi ve bulgulari normal idi. Hastaya
tan1 koymak amagh laparoskopik inceleme yapildi.
Explorasyonda batinda ve 6zellikle peritonda yaygin
noduler goriiniimler ve asit mevecut oldugu goriildii
(Sekil 1,2). Hastanin peritonundan multipl sayida
biyopsiler alindi. Peritoneal biyopsi histopatolojik
incelenmesinde lenfosit hakimiyeti olan
graniilamatoz ~ lezyonlar  izlendi. = Hastanin
kiiltiirlerinde ve batin i¢i sivi yaymasinda basil
iretilemedi. Hastanin takiplerinde nefes darligi,
oOksiiriik gibi akciger semptomlar1 da gelisti. Klinik
siiphe ve ameliyat goriintiileri iizerine abdominal
tiiberkiilozdan stiphelenildi ve ampirik
antitiiberkiiloz tedavi baglandi. Yaklasik 3 aydir
tiiberkiiloz tedavisi alan hastanin karin agris1 ve
siskinligi  geriledi yine akciger semptomlari
kayboldu, takip ve tedavisi devam etmektedir.

Resim 1: Abdominal tiiberkiiloz bagirsak
ylizeyinde nodiiler lezyonlar

Resim 2 Abdominal tiiberkiiloz periton
yiizeyinde nodiiller lezyonlar.

3. TARTISMA

Tiiberkiiloz peritonu farkli sekillerde etkileyebilir.
Enfeksiyon daha sik olarak, primer akciger odaktan

hematojen yayilim ile peritondaki gizli tiiberkiiloz
odaklarinin  etkinlestirilmesinden sonra ortaya
¢tkmaktadir (2). Cok az siklikla, bakteriler enfekte
bir ince bagirsak segmentinden transmural veya
tiiberkiiloz salpenjitten dogrudan periton bosluguna
girerek hastalik olusturabilirler 3).
Hastalarin %90'indan fazlasinda semptomlar1 olan
asit vardir ve altta yatan karaciger hastaligi veya son
donem bobrek hastaligi nedeniyle bunlari bakteriyel
peritonitten ayirt etmek zordur. Hastalar ates, kilo
kaybi, istahsizllk  gibi  genel sikayetlerle
bagvurabildikleri gibi lokalize ya da yaygin asit ile
bagvurabilirler (4). Batinda lokalize ve jeneralize asit
abdominal tiiberkiiloz olgularinda en sik goriilen
klinik bulgulardir (5,6). Abdominal tiiberkiilozun
kesin tanisi, periton lavaj sivisinda tiiberkiiloz
basilinin goriilmesi veya {iretilmesi ile ya da periton
biyopsisinin patolojik incelenmesi ile kazeifikasyon
iceren kronik graniilomatoz iltihabin saptanmasi ile
konulur (7,8). Enfeksiyonun ilk sathalarinda klasik
kazeifiye graniilomlarin disinda, nonkazeifiye
graniilomlar goriilebilir. Dandapat ve ark. (9)’nin
yaptig1 ¢alismada nonkazeifiye olan graniilomlarla
seyreden enfeksiyon %20 iken, Tasova ve ark.
(10)’nin yaptigi bir ¢aligmada ise bu oran %29.6 ola-
rak saptanmustir. Bazi c¢aligmalarda karin
tiiberkiilozu olan vakalarin %20 sinin hayatlarinin
herhangi bir déneminde ameliyata tabi tutuldugu
gosterilmistir.  Bazi segilmis olgularda tani igin
laparotomi uygulanabilir ya da laparoskopi
kullanilabilir (4,8,11). Abdominal tiiberkiilozlu bazi
hastalarda, primer olarak ileus veya bagirsak
perforasyonunun  sebep oldugu akut batin
bildirilmistir. Boyle durumlarda, hastaligin tanist ve
prognoz iyilestirilmesi amaci ile tani icin bir
laparotomi 6nemlidir (12). Patolojik olarak kesin
tan1 konulamayan hastalarda klinik sliphe varliginda
hastaya erken tiiberkiiloz tedavisi baglanmali ve
hastanin semptomlari takip edilmelidir. Semptomlari
gerileyen hastanin tiiberkiiloz oldugu sonucuna
varilabilir.

4. SONUC

Abdominal tiiberkiiloz tiim tiiberkiiloz vakalarmnin
kiiciik bir kismimi olusturmaktadir, ancak gelismis
iilkeler de dahil olmak iizere diinya ¢apinda goriilme
siklig1 artig gostermektedir. Abdominal tiiberkiiloz
semptomlarinin belirsiz olmasi ve subakut bir yapiya
sahip olmasi  nedeniyle hastaliktan erken
stiphelenilmesi onemlidir. Tan1 amagl laparoskopi
veya laparotomi sadece bir teshis aract degil, ayni
zamanda bir tedavi yontemi de
olabilir. Mikrobiyolojik veya mikroskobik tani
konmasima ragmen, siipheli intraoperatif bulgular
varliginda erken antittiberkiiloz tedavi
baslanmalidir.
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Cikar catismasi: Calismamiz ile ilgili hicbir
sekilde (mali vs.) ¢ikar ¢atigmasi olmadigini beyan
ederiz.

Mali Destek: Bu caligmada herhangi bir mali
destek alinmamustir.
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Senturk F, Peksoz F, Yildirgan M1, Albayrak Y, Disci E. Situs inversus totalisli hastada laparoskopik Kolesistektomi: nadir
bir olgu sunumu. J Surg. Med. Sci. 2022; 1(2):67-70

Ozet
Situs inversus totalis (SIT) nadir goriilen bir klinik durum olup, abdominal ve torasik organlarin ayna goriintiisii
ters yerlesimidir. Situs inversusla birlikte tanimlanan kolelitiazis oldukc¢a nadirdir. Situs inversuslu hastalarda da laparoskopik
kolesistektomi etkili ve gilivenli bir tedavi yontemidir. Cerrahlar ters anatomi ve aligkin olmadiklar1 elle ¢calismadan dolay1
dikkatli olmasi gerekir. Bu ¢alismamizda situs inversus totalis ile birlikte olan kolelitiazis olgusunu literatiir bilgileri esliginde
sunmay1 amagladik.
Anahtar Kelimeler: Kolelitiazis; laparoskopik kolesistektomi; situs inversus totalis.

Abstract

Situs inversus totalis (SIT) is a rare clinical condition and is a mirror image transposition of the abdominal and thoracic
organs. Cholelithiasis in situs inversus is very rare situation. Laparoscopic cholecystectomy is an effective and safe treatment
method in patients with situs inversus. Surgeons need to be careful because of reverse anatomy and unconventional manual
work. In this study, we aimed to present a case of cholelithiasis with situs inversus totalis in the light of literature.

Key words: Cholelithiasis; laparoscopic cholecystectomy; situs inversus totalis

1. GIRiS

Situs inversus otosomal resesif gecisli bir
anomalidir. Dogumda major organlarin ayna
goriintiisii gibi yer degistirdigi 1/5000-1/20.000° de
bir goriilen bir dogumsal olaydir (1,2). Genetik bir
defekte bagli olarak embriyonel donemin ikinci
haftasinda ortaya c¢ikmaktadir. Parsiyel ve total
olmak iizere iki ¢esidi olup, total formunda tiim
organlar ayna simetrisinde bulunurlar (3). Bu
caligmada klinigimize kolelitiazis ©On tanisiyla
bagvurup, laparaskopik kolesistektomi ameliyati
uyguladigimiz  total situs inversus olgusunu
tartigmay1 amagladik.

2. OLGU

Kirk yasinda kadin hasta yaklagik 3-4 aydir
epigastrik ve sol iist kadranda olan karin agris1 ve
dispeptik sikayetleri ile klinigimize bagsvurdu.
Yapilan tetkiklere gore situs inversus totalis (SIT) ve
kolelitiazis tanis1 konuldu. Fizik muayenede kalp
tepe vurumu sagda olup, karmn sol iist bolgede
hassasiyeti mevcuttu. Laboratuvar tetkiklerinde
onemli bir Ozellik saptanmadi. Arka-6n akciger
grafisinde mide fundus gazi sagda olup dekstrokardi
hali mevcuttu (Sekil 1). Karm ultrasonografisinde
(USQG); safra kesesi ve karaciger sol iist kadranda
yerlesimliydi. Safra kesesi igerisinde milimetrik
taglar mevcut olup intrahepatik safra yollar1 ve
koledok normaldi.  Hastanin batin bigisayarl
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tomografi (BT)’si SIT ile uyumlu idi (Sekil 2). Hasta
ASA 1I anestezi riski ile elektif sartlarda ameliyat
edildi. Operasyon odasinda hastanin sagina cerrah ve
kameraman asistan, hastanin soluna ise hemsire
yerlesti. Hasta pozisyonu sag yan ve basg yukari
olacak sekilde ayarlandi. Batin umblikus iistiinden
yapilan 1 cm’lik kesi ile verres ignesi esliginde CO2
gazi ile sisirildi. Buradan 30 derece agili kamera ve
10 mm’lik trokar yardimi ile batina girildi. Karn i¢i
eksplorasyonda SIT hali mevcut olup baska ek bir
patolojiye rastlanilmadi (Sekil 3). 10 mm’lik
trokarin digeri median epigastrik alana ve ksifoidden
yaklagik 5 cm asagiya ise 2 adet 5 mm’lik trokarlar
klasik laparoskopik kolesistektomideki yerlesim
yerinin tam ayna aksi olacak sekilde yerlestirildi
(Sekil 4). Kalot tliggeni agiga ¢ikarildiktan sonra
usuliince kolesistektomi yapildi. Ameliyat sonrasi 3.
giin hasta sifa ile taburcu edildi. Hastadan
bilgilendirilmis ve aydinlatilmig onam formu imzasi
alind1.

Resim 1: PA akciger grafi. Dextrokardi ve
sagda diyafragma alt1 mide gazi

Resim 2: Batin BT goriintimleri ile organlarin ayna
goriintlisiinde ters yerlesimi.
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Resim 4: Trokar giris yerleri

3. TARTISMA

Situs inversus totalis nadir goriilen bir klinik durum
olup, ilk olarak Fabricius tarafindan 1600 yilinda
tanimlanmistir. Safra kesesi tas insidansi normal
hastalarda ve SIT’li hastalarda da aynidir (4) . SIT
embriyonik orta bagirsagin saat yOniiniin tersine
270° donecegi yerde, saat yoniinde 270° dénmesi ile
meydana gelir. Boylelikle tiim abdominal ve torasik
organlar normalde olmasi gereken bdlgenin orta
hatta gore simetrigine yerlesirler. Yani situs inversus
normalin aynadaki goriintiisiidiir. Boylelikle safra
kesesi de sol iist kadrana yerlesir (5). Kartagener’s
sendromu (SIT, siniizit ve bronsektazi) ve
Yokhikawa’s sendromu (SIT, Bilateral renal
displazi, Pankreatik fibrozis ve Mekonyum ileusu)
ile birlikte bulunabilir (6,7). SIT’li hastalarda ilk
laparoskopik kolesistektomi 1991 yilinda Campos
ve Sipes tarafindan rapor edilmis olup, bugiine kadar
laparoskopik olarak 80’den fazla literatiirde vaka
bildirilmistir (8). Anatomik varyasyondan dolay1
sistik kanal ve arter dikkatli izole edilmelidir. Portlar
normalin ayna goriintiisiinde yerlestirildiginden sag
elini kullanan cerrahlar i¢in oryantasyon zorlugu
nedeniyle sikinti yaratabilir ve komplikasyon
gelisme riskini artirabilir (9). Cerrah sol eliyle
subksifoid porttan girdigi aletle hartman posunu
tutarken, sag eliyle de sol subkostal porttan
diseksiyon islemini yapar (10). Laparoskopik
kolesistektominin SIT’i olan olgularda &zel bir
komplikasyonu yoktur. Ancak o6zellikle sistik arter
ve sistik kanalin diseksiyonunda daha dikkatli
olunmalidir. Deneyimli cerrahlar tarafindan yapilan
ameliyatlarda hem operasyon daha kolay olabilecek,
hem de yasanabilecek iyatrojenik yaralanmalar
Onlenebilecektir (3).

SIT’te bilier trakt ve vaskiiler anomaliler
eslik edebilecegi icin gerektiginde intraoperatif
kolanjiografi yapilabilir (11.12). Rungsakulkij ve
ark. ekstrahepatik bilier agaci goriintiilemek igin
indosiyanin yesili kullanarak fluoresan kolanjiografi
yapmuslardir (6,10). Son zamanlarda laparoskopik
tek port ile SIT de kolesistektomi olgulart
bildirilmigtir. Bu ydntemin avantaji: sag elini

kullanan cerrah igin diseksiyon kolayligi saglamasi
ve tek insizyondan dolayi kozmetik sonuglarin daha
iyi olmasidir. Ancak teknik olarak 4 port yontemine
gore daha zor ve maliyetli olma gibi dezavantajlari
vardir (13). Han ve ark. ilk olarak 2011 yilinda tek
insizyondan  multiport  kolesistektomi  islemi
yapmislar ancak dezavantaj olarak, yar1 fleksibl
kamera sistemi ve ters agili el aletlerine ihtiyag
duyuldugunu bildirmislerdir (9). Olgumuz sag elini
kullanan cerrah tarafindan dort port yontemiyle
sorunsuz bir sekilde gergeklestirilmistir.

4. SONUC

Sonug olarak, SIT’li hastalarda laparoskopik islem
kontrendikasyon teskil etmez. Trokar ve aletlerin
ters yerlesimi, operasyona uyum saglanmasinda
yasanan sikinti ve maniiplasyonlarda zorluklar
yasanmasi s6z konusudur. Bu sebeple komplikasyon
gelisme riski artmaktadir. Ancak gerektiginde agik
cerrahiye gegmekten kaginilmamaldir.
Komplikasyonsuz gergeklestirilecek agik bir cerrahi,
tehlikeli olabilecek laparoskopik bir cerrahiye her
zaman tercih edilmelidir.

Cikar catismasi: Calismamiz ile ilgili higbir
sekilde (mali vs.) ¢ikar ¢atismasi olmadigini beyan

ederiz.

Mali Destek: Bu calismada herhangi bir mali
destek alinmamugtir.
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Blood-brain barrier; It consists of blood vessels
and glia cells of the brain, cerebrospinal fluid around
the vessels, and peace-fight cells located at these
distances (A Prat, Glia. 2001). This structure, which
provides the balance of the central nervous system
between life and death, not only refuses to interfere
with the private world of the brain, but also prevents
the brain's declaration of eternal freedom.The blood-
brain barrier primarily tries diplomacy through the
neural circuits it contains in the protection of the
software and hardware of the brain. If this is not
successful; Due to the cerebrospinal fluid it contains,
it uses the strategies of sea, land with astrocytes, and
air wars with the molecules it produces. In terms of
its structure and functions, the blood-brain barrier is
similar to the rivers that give life to the earth and
maintain its balance. River beds are like arteries and
veins, plants and trees on riverbanks are like

Figure 1: You view a river (With Eye, Unknown
Dye?!, x) in Picture A and the blood-brain barrier
in Picture B (LM, GFAP, x40). Pictures belong to
my own archive.
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glia cells, aquatic creatures living in rivers are blood
cells, birds are neurotransmitters, and the sounds and
smells of rivers resemble electrical currents used in
nerve transmissions. The deterioration of blood-
brain barriers in all living things, including humans,
cannot sufficiently disrupt the river-soil barrier,
perhaps due to the mercy of the rivers. But the
disruption of the river-soil barrier can completely

destroy the blood-brain barrier in living things and
turn the Earth into Mars.
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