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The Effectiveness of Balneotherapy in Patients with Ankylosing
Spondylitis and Its €ffect on Inflammation, A Pilot Study

Ankilozan Spondilitli Hastalarda Balneoterapinin Etkinligi ve inflamasyona Etkisi, Pilot Calisma

Kagan Ozkuk! “=", Bilal Uysal?

1 Department of Medical Ecology and Hydroclimatology, Usak University Faculty of Medicine, Usak/Turkey
2 Department of Physical Medicine and Rehabilitation, izzet Baysal Physical Medicine and Rehabilitation Training and Research Hospital, Bolu/ Turkey

OZeT

AMAC: Bu ¢alismada, balneoterapinin, ankilozan spondilitli hastalarda hastalik aktivitesi, agri, yasam kalitesine ve inflamasyona
etkisini arastirmak amaglanmistir.

GEREC VE YONTEM: Bu calisma prospektif, kontrollii, tek kor bir ¢calisma olarak planlandi. Toplam 60 hasta iki gruba ayrild. I.
gruptaki hastalara balneoterapi uygulandi. Kontrol grubuna ek bir tedavi uygulanmadi. Tiim hastalar giinliik rutin yasam
tarzlarina ve farmakolojik tedavilerine devam etti. Hastalar tedavinin baslangicinda ve tedavinin sonunda (21. giin) Agri VAS,
Hasta Global VAS, BASFI, BASDAI, ASQoL, WBC, ESR ve CRP ile degerlendirildi.

BULGULAR: Her iki grupta da tedavi 6ncesine gore tedavi sonunda BASFI de, balneoterapi grubunda agri (VAS), hastanin global
degerlendirmesi (VAS), ASQoL ve BASDAI'de istatistiksel olarak anlamli iyilesme tespit edildi. Gruplar aras! karsilastirmada tedavi
oncesi verilerde agr (VAS), hastanin global degerlendirmesi (VAS), BASFI ve BASDAI de istatistiksel olarak anlamli fark varken,
tedavi sonrasi iki grup arasinda agri (VAS) hari¢ diger verilerde istatistiksel anlamli fark yoktu. Fark skorlari karsilastirildiginda ise
agri (VAS), hastanin global degerlendirmesi (VAS), ASQoL, BASFI ve BASDAI'de istatistiksel olarak anlamli degisim varken WBC,
ESR ve CRP arasinda istatistiksel olarak anlamli fark saptanmadi.

SONUC: Ankilozan Spondilitli hastalarda balneoterapi iyi tolere edilebilir ve uygun hastalarda farmakolojik tedaviler ile birlikte
uygulanmasi tedavinin yararli etkilerini artirabilir.

Anahtar Kelimeler: ankilozan spondilit, balneoterapi, inflamasyon, agri

ABSTRACT

OBJECTIVE: This study aimed to investigate whether balneotherapy triggers inflammation and improves the disease activity, pain,
and quality of life in patients with ankylosing spondylitis.

MATERIALS AND METHODS: This study was planned as a prospective, controlled, single-blind study. A total of 60 patients were
divided into two groups. Group | was treated with balneotherapy. No additional treatment was applied to the control group. All
the patients continued their daily routine lifestyles and pharmacological treatments. Assessments were made using the Pain VAS,
Patient Global VAS, BASFI, BASDAI, ASQoL, WBC, ESR, and CRP at the beginning of treatment and the end of treatment (day 21).

RESULTS: Compared to the pre-treatment period, there was a statistically significant improvement in both groups’ pain at the end
of the treatment in BASFI, in the Balneotherapy group (VAS), in the patient’s global assessment (VAS), in ASQoL and BASDAI. A
comparison between groups before treatment revealed that there was a statistically significant difference in terms of pain (VAS),
patient’s global assessment (VAS), BASFI and BASDAI whereas, after treatment, there was no statistically significant difference in
the data except pain (VAS). A comparison of difference scores revealed that there was a statistically significant change in pain
(VAS), patient’s global assessment (VAS), ASQoL, BASFI and BASDAI whereas there was no statistically significant difference
between WBC, ESR and CRP.

CONCLUSION: Balneotherapy is well tolerated and balneotherapy combined with pharmacological treatment may improve the
beneficial effects of treatment in ankylosing spondylitis patients.

Keywords: ankylosing spondylitis, balneotherapy, inflammation, pain

INTRODUCTION insidious chronic low back pain and stiffness. For AS
Ankylosing  spondylitis (AS) is a chronic inflammatory patients, consulting a doctor with back pain and hip pain
rheumatic disease of unknown etiology that usually begins complaints and spinal stiffness (1, 2). AS, which is seen
in the 2nd- 3rd decades (1, 2). AS usually begins with mostly in young age groups, leads to functional and
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physical deficiencies that negatively affect the daily
activities of individuals and thus cause a significant loss of
labor force.

AS treatment aims to reduce pain and inflammation, to
prevent the progression of damage and to improve the
quality of life. AS treatment is divided into two groups:
pharmacological and non-pharmacological treatment. Non-
steroidal anti-inflammatory drugs (NSAIDs), nonbiologic
and biologic disease-modifying antirheumatic drugs are
used in pharmacological treatment. Despite the progress in
pharmacological treatment, treatment of rheumatic
diseases usually requires a combination of pharmacological
and non-pharmacological options appropriate to the
patient's clinical condition and needs. The Assessment of
Spondylo Arthritis International Society (ASAS) / The
European League Against Rheumatism (EULAR), Turkish
League Against Rheumatism (TLAR) proposes the combined
use of pharmacological and non-pharmacological
treatment of AS (3, 4). Spa treatment, which involves many
medical applications, is a non-pharmacological method
commonly used in the treatment of musculoskeletal
disorders. Balneotherapy and peloid therapy are the most
commonly used treatment methods among them (5).
Balneotherapy is used in the treatment of many rheumatic
diseases such as osteoarthritis, gout, rheumatoid arthritis,
AS, psoriatic arthritis, and fibromyalgia (6-12). Spa
treatment in the treatment of AS is an effective non-drug
treatment that is frequently applied. The mechanism of
action of balneotherapy is quite complex and not fully
known today. It is probable that a net benefit results from a
combination of mechanical, thermal and chemical effects of
balneological agents (6-7, 11-12).

Although it is used safely in particular in degenerative
musculoskeletal diseases, its use in inflammatory diseases
is still hesitant due to the possibility that it may increase
inflammation. Finding solutions to these question marks
through routine clinical and laboratory tests are significant
for daily clinical practice. We designed this pilot study to
investigate whether balneotherapy triggers inflammation
and improves the disease activity, pain and quality of life in

AS patients.
MATERIAL & METHODS
2.1 Research design

This prospective, non-randomized, controlled and single-

blind study was conducted in the Physical Medicine and

Rehabilitation Training and Research Hospital, Spa Center,

after Ethical Committee approval.
2.2 Participants

The polyclinic records between April 2016 and September
2016 were examined and 81 AS patients were invited to
study. Patients were examined by the physician in terms of

the general and musculoskeletal system.

Inclusion criteria included: Patients who were diagnosed
with AS according to the modified New York 1984 criteria,
C-reactive protein (CRP) and erythrocyte sedimentation rate
(ESR) measurements was normal at last check, agreed to fill
in the clinical assessment scales given to assess the
effectiveness of treatment and agreed to the informed

consent form.

Exclusion criteria included: patients with peripheral active
arthritis,  lymphoproliferative  diseases and  other
neoplasms, uncontrolled arterial hypertension (HT),
uncontrolled diabetes mellitus (DM), renal pathology,
coronary artery disease, severe peripheral circulatory
disorder, severe pulmonary diseases, pulmonary
hypertension, heat-induced hot urticaria, infection, other
autoimmune diseases, mental retardation, serious
psychiatric ~ problem or patients who received
balneotherapy in the last six months and have not changed

their medical treatment in the last three months.

21 patients (n=4 with uncontrolled DM and HT, n=5 who
received balneological treatment in the last 6 months, n=3
with infection, n=3 with additional autoimmune disease,
and n=6 who did not agree to participate in the study) were
excluded from the study. The flow diagram of the study is

presented in Figure 1.
2.3 Assignment Method and Blinding

Sixty patients who met the study criteria and agreed to the
patient information form were divided into two groups.
After the study protocol and possible complications were
explained, patients who accepted balneotherapy were
included in the balneotherapy group and the other patients
were included in the control group. A total of 33 people
were included in the balneotherapy group and 27 people
were included in the control group. Due to the nature of the
treatment, patient blinding was not possible. On the other
hand, the outcome evaluation process was blinded. The

evaluation of the patients and the statistical analysis of the
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results were made by the physician and biostatistics
specialist who was not informed about the treatment and

the group distribution of the patients.
2.4 Interventions

All patients were included in the study for 3 weeks. All

applications were performed under physician control.

The patients in the balneotherapy group received a mineral
water bath at a cure pool of 38-40 OC for 20 minutes every
day for 5 days each week (15 sessions in total). No
additional treatment was applied to the control group. We
did not intervene in any of the patients' lifestyles or

pharmacological treatments.

The output temperature of the source used was 420 C.
Thermo-mineral water with a total mineralization of
1744,367 mg / L (over 1000 mg / L) and with calcium
bicarbonate and sulfate, carbon dioxide, and fluoridate was
used (Table 1).

2.5 Instruments

The evaluation was performed before the treatment (T0)
and at the end of treatment (day 21) (T1). Pain- the Visual
Analogous Scale (VAS), Patient Global VAS, Bath Ankylosing
Spondylitis Functional Index (BASFI), Bath Ankylosing
Spondylitis Disease Activity Index (BASDAI) and Ankylosing
Spondylitis Quality of Life Index (ASQoL) were used in the
evaluation. Before and after the treatment, patients were
followed up by White Blood Cell (WBC), ESR and CRP.

VAS is one of the widely used evaluation methods (13). The
distance from the lowest VAS to the patient's mark was
measured in mm (0-100) (0 = no effect and 100 = very
severe effect) and the patient’s pain severity and overall

health status were determined numerically.

BASFI is an easy and fast index consisting of 10 questions
measuring the functional capacity of AS patients. A high
score indicates functional limitation. The reliability and

validity studies of BASFI have been made in Turkey (14).

BASDAI measures disease activity index. BASDAI contains 6
questions that measure fatigue, joint pain/swelling, spinal
pain, tenderness and morning stiffness. A high score
indicates the severity of disease activation. The reliability

and validity studies of BASDAI have been made (15).

ASQol consists of 18 questions that measure the quality of

life of AS patients. It contains questions about the quality of

life and life expectancy of the patients and the effects of the
disease on these expectations. Each question has yes or no
answers. The sum of the yes answers gives the total ASQoL
score. A high score indicates a decreased quality of life of

the patient (16).

WBC, ESR (Standard Westergren method) and serum CRP
levels were measured. The CRP reference range was 0-0.5
mg/dl. The CRP level was measured by the nephelometric

method.
2.6 Efficacy outcome measures

The efficacy was defined as a change in outcome measures

score at T1 vs. TO.
2.7 Sample size

The number of patients included in the present study was
determined based on BASDAI data, according to the results
of Ciprian et al. (17) The baseline mean score of BASDAI in
the SPA group was 2.68 with a standard deviation of 1.22.
The mean score of BASDAI was 1.83 after treatment. The
sample size was based on a power of 80% (beta 0.2), and
statistical significance (alpha 0.05) of 95%. Therefore, 27
patients were required in each group. We estimated a
dropout rate of 10% and decide on 30 patients for each
group. The study size was calculated by using the Raosoft

software (© 2004 by Raosoft, Inc.).
2.8 Statistical analysis

Statistical analysis was performed with IBM SPSS 22.0
statistical package program. Descriptive statistical methods
were used in the analysis of the demographic data. Shapiro-
Wilk test was used to determine whether the data were
normally distributed. It was determined that, except for
CRP, the data were not normally distributed. For CRP, a
paired sample test was used for intragroup comparisons,
and Wilcoxon signed ranks test was used for other data.
For comparisons between groups, the Mann-Whitney U test
and independent samples t-test were used. p <0.05 was

considered statistically significant.

RESULTS
All patients completed the study (Figure 1). None of the
patients were excluded from the study due to the side

effects of the treatment.
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Figure 1. Figure 1 Flow diagram of the study population
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A statistically significant difference was found between the
ages, the use of regular medications and the use of biologic
therapy of the patients who participated in the study (Table
2).

Compared to the pre-treatment period, there was a
statistically significant improvement in both groups' pain at
the end of the treatment in BASFI, in the balneotherapy
group (VAS), in the patient's global assessment (VAS), in
ASQoL and BASDAI (Table 3).

A comparison between groups before treatment revealed
that there was a statistically significant difference in terms
of pain (VAS), patient's global assessment (VAS), BASFI and
BASDAI whereas, after treatment, there was no statistically

significant difference in the data except pain (VAS) (Table 3).

A comparison of difference scores revealed that there was
a statistically significant change in pain (VAS), patient's
global assessment (VAS), ASQoL, BASFI and BASDAI whereas
there was no statistically significant difference between

WBC, ESR and CRP (Table 3).

DISCUSSION
AS is a chronic inflammatory disease of unknown etiology
that affects the axial skeleton but may also affect peripheral

joints. AS usually begins in the 2nd and 3rd decades (2, 3).

The mean age of onset of the disease was found to be 34.8
+ 8.44. AS is seen 3 times more in males compared to
females. Of our patients, 16 were females (26.67%) and 44
males (73.33%). The mean age and male/female ratio
determined in our study were consistent with the data in
the literature. According to the demographic data of the
patients included in the study, as the age and pain intensity
increased and the functional capacity decreased, the
preference of the spa treatment increased. It was observed
that patients who received biological treatment and
younger patients preferred spa treatment less. This
suggests that patients with less pain and better functional
status do not require additional treatment. In terms of
clinical data from the evaluation parameters, although the
data in the balneotherapy group was worse initially; similar
results were obtained with the control group after
balneotherapy. Significantly less pain was observed. Pre
and post-treatment WBC, ESR and CRP values were similar

in both groups.

SpA treatments have been used in musculoskeletal
diseases for centuries. Although there are many methods
of application, the most commonly used method of
treatment is balneotherapy. Balneotherapy is effective on

musculoskeletal pain, such as knee, neck, back pain and
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physical dysfunction and daily life activities problems (8-

Table 1. Water Analysis

11,18-20).

SOURCE NAME

PHYSICAL PROPERTIES

Temperature

PHYSICOCHEMICAL PROPERTIES

Ph-value

Carbonate Cos”
Carbon dioxide CO,
Hardness

CATIONS

Sodium Na*
Potassium K*
Ammonium NH,"
Magnesium Mg**
Calcium ca**
Manganese Mn?*
Iron Fe?"
Total

ANIONS

Flouride F
Chloride cr
Bromide Br’
jodide I
Nitrite NO;
Nitrate NOs
Sulfate S0~
Bicarbonate HCO5
Sulfur (Sulfide) s*
Phosphate (Hidrofosfat) HPO,*
Total

INSOLUBLE SUBSTANCES

Metasilicate acid H.SiO;
Metaboric acid HBO,
Total Mineralization

Bolu Karacasu Thermal Spring

42 °C

6,49

0,000 mg/L

563,2 mg/L

100,9°fH

mg/L mEq/L % mval
45,980 2,000 8,860
14,467 0,370 1,639
0,000 0,000 0,000
27,349 2,251 9,972
358,766 17,938 79,469
0,242 0,009 0,039
0,130 0,005 0,021
446,934 22,573 100,000
mg/L mEq/L % mval
1,990 0,105 0,471
7,374 0,208 0,935
0,129 0,002 0,007
0,0147 0,000 0,001
0,3432 0,007 0,034
5,720 0,092 0,415
390,000 8,125 36,525
835,700 13,700 61,587
0,000 0,000 0,000
0,280 0,006 0,026
1241,551 22,245 100,000
55,883 0,716

0,000 0,000

1744,367 mg/L

Milligram/liter (mg/L), microsiemens/cm (uS/cm), gram/cubic centimeter (g/cm3 ),Water hardness French degrees (°fH),

milliequivalents/liter (mEq/L)

Forestier et al. proposed SPA treatment for chronic
inflammatory diseases, chronic low back pain, OA and
fibromyalgia which show sequelae but no current disease

activity (12). Karagulle et al. showed that SPA treatment has

an effect on pain and function in rheumatic and
musculoskeletal diseases (11). The randomized controlled
crossover study performed by the same study group

showed the beneficial effects of spa therapy applied to
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patients with rheumatoid arthritis in addition to
pharmacotherapy (19). Studies on AS have shown that mud

treatments and thermal baths are useful in AS and other

Table 2. Characteristics of the study population

spondyloarthritis (11, 17, 21-24). Similar to these studies,
we found that balneotherapy has a positive effect on pain

and functionality.

Total
Age* 49.4+11.21
Gender Female 16
Male 44
BMI(kg/m?)* 27.76%4.66
Age of Initial Symptoms 34.8+8.44
Age of First Diagnosis 39.17£8.72
Initial Symptoms (Average duration)* 14.92+9.93
First Diagnosis (Average duration)* 10.28%7.69
- No
Medication use
Yes
A No
Regular medication use
Yes
No
NSAI Drugs
Yes
No
Methotrexate
Yes
No
Sulfasalazine
Yes
. . No
Biologic treatments
Yes

SPA (n=33) Control (n=27) p
53.94+10.28 43.85+9.87 0,001
7(21.2%) 6(22.2%)
0,926°
26(78.8%) 21(77.8%)
28.05%£4.94 27.39%4.53 0,435°2
36,55+9.02 31.967.05 0.048
41.61%8.76 36.07£7.68 0.015
17.39£10.66 11.88+8.18 0,055
12.33£8.6 7.78+5.58 0,051°
10(30.3% 3(11.1%
( ) ( ) 0,065
23(69.7%) 24(88.9%)
14(42.4% 5(18.5%
( ) ( ) 0,044°
19(57.6%) 22(81.5%)
13(39.4% 5(18.5%
( ) ( ) 0,075
20(60.6%) 22(81.5%)
32(97% 23(85.2%
(97%) ( ) 0.130"
1(3%) 4(14.8%)
24(72.7%) 18(66.7%)
0,620°
9(27.3%) 9(33.3%)
28(84.8%) 14(51.9%)
0,007°
5(15.2%) 13(48.1%)

*Mean+SD ° Mann-Whitney U test ° Chi-squared test

Due to the different chemical components of the water
used in balneotherapy, it is difficult to determine their
mechanisms of action.  Although their mechanisms of
action are not fully explained, thermo-mineral waters have
been reported to have positive effects on pain, physical
functions and quality of life through mechanical, thermal
and chemical means (25). Fioravanti et al. reported that
hydrostatic pressure-induced mechanical and heat effects
were more dominant during balneotherapy (7). They
reported that, in response to heat, the elasticity of collagen-
rich tissues increases, muscle spasm decreases, and joint
function is improved. In a review of randomized controlled
studies conducted to investigate the effects of minerals and
chemical compositions in the water used in balneotherapy
on treatment, More et al. reported that, although the
mechanism is not fully explained, mineral water or mud

baths reduce pain more than non-mineralized water (26).

Bender et al. reported that thermo and mechanoreceptors
were activated and eliminated nociception with the effect of
temperature and buoyancy (27). Another study highlighting
similar findings reported that warm stimuli can exert an
effect by increasing the release of b-endorphins, which
have an important analgesic and immunosuppressive effect
(28). It has been reported that balneotherapy and mud
therapy causes a reduction in circulating levels of
prostaglandin E2 (PGE2), leukotriene B4 (LTB4), interleukin-
1 B (IL -1 B) and tumor necrosis factor-a (TNF-a), which are
important mediators for inflammation and pain, and also
an increase in anti-inflammatory growth factor IGF-1
(6,25,29). Also, in patients with rheumatic disease, CRP
levels, which increase in response to inflammation,

decrease after balneotherapy administration (30).
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Table 3. Comparison of the values within & between the groups and change values between the groups

TO
Patient global ~ SPA (n=33) 60(30-87)
assessment Control (n=27) 25(10-93)
(VAS) p* 0.000
SPA (n=33) 50(38-85)
Pain (VAS) Control (n=27) 35(9-91)
p* 0.002
SPA (n=33) 3.1(0.7-9.5)
BASFI Control (n=27) 2.0(0.0-9)
p* 0.026
SPA (n=33) 4.1(1-7.2)
BASDAI Control (n=27) 2.2(0.0-7.4)
p* 0.002
SPA (n=33) 8(0-18)
ASQoL Control (n=27) 5(0-17)
p* 0.054
SPA (n=33)
7600(3300-10800)
WBC Control (n=27)
7340(4440-11400)
p* 0.97
SPA (n=33) 15(6-59)
ESR Control (n=27) 17(1-42)
p* 0.572
SPA (n=33) 0.43(0.03-2.19)
0.59%0.56
CRP Control (n=27) 0.33(0.09-2.8)
0.60%0.63
p** 0.949

T1 p (T1-TO) T1-TO change values
20(0-82) 0.000° -30(-70-20)
20(5-90) 0.548° 0(-15-25)

0.29 0.000™*
15(0-80) 0.000° -35(-70-0)
25(9-87) 0.400° 0(-20-20)

0.003 0.000™*
2.2(0.3-9.2) 0.000° -1(-4.7-0.8)
2.1(0.0-9) 0.036° -1(-1.1-0.7)

0.608 0.000™*

2(0-6) 0.000° -1.5(-4.6-1.8)
2.4(0-7.4) 0.975° 0(-1.4-1.4)

0.882 0.000"*

5(0-18) 0.000° -2(-12-3)
5(0-17) 0.498° 0(-3-4)
0.811 0.000™*
7300(3600-
0.221° -200(-2900-3100)
13900)
7530(5210-
0.879° -40(-4200-2470)
11900)

0.598 0.5827¢
13(4-54) 0.220° 0(-29-19)
12(3-38) 0.229° -1(-11-16)

0.623 0.7547¢

0.39(0.03-3.57) 0.02(-0.87-1.38)
0.24°
0.67%0.74 0.09+0.42
0.3(0.02-1.7) -0.03(-1.35-1.32)
0.67
0.55%0.50 -0.05%0.56
0.434 0.268¢

Median (min-max), meanSD a Wilcoxon signed ranks test (within the groups) bPaired sample test (within the groups) c change values

*Mann-Whitney U test (between the groups) **Independent samples t-test (between the groups) TO: first day of study, T1 twenty-first day

of study

Significant improvements were detected in our study in the
balneotherapy group in terms of the BASDAI scores
showing disease activity of AS patients. Furthermore, there
was no significant difference between pre-treatment and
post-treatment WBC, ESR, and CRP measurements, which
are used routinely in the follow-up. Though we cannot
explain the mechanism of action, this supports the fact that

it has an immunomodulatory effect.

4.1 Limitations

Our study includes some methodological shortcomings.
Firstly, the study did not randomize. Some patients did not
have pain and did not want balneotherapy, so a
randomized controlled trial was not feasible. To prevent
bias, the study protocol was first determined and explained
to the patients and then patients were included in the study

groups. All patients underwent similar control. And the
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others the small sample size, the lack of a long follow-up
period and a placebo-control group are the main limitations
of the present study. In our study, blinding of the patients
to the treatment allocation was not possible due to the

nature of the balneotherapy

CONCLUSION

In conclusion, in our study, thermal treatment was well
tolerated. According to our results, there was no effect on
disease activity. Our data suggest that balneotherapy
combined with pharmacological treatment may improve
the beneficial effects of treatment in selected AS patients.
We recommend that the data we have obtained should be

supported by more randomized controlled trials.
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The Banding Method for the Reduction of Blood Flow in
Hyperfunctioning Arteriovenous Fistula

Hiperfonksiyonel Arteriovendz Fistiilde Kan Akisini Azaltmak icin Bantlama Yéntemi

ilker Kaya

Department of Cardiovascular Surgery, Tokat State Hospital, Tokat/Turkey

Ozer

AMAC: iskemik calma fenomeni, hemodiyaliz girisi icin arteriovenéz (AV) fistiiliin uzuv kaybi ile sonuclanabilen kritik bir
komplikasyonudur. Uzamis dijital veya distal iskemi, cerrahi revaskiilarizasyon ile 6nlenmelidir. Bu ¢alismada, bu tiir hastalar igin
VenocuffTM bantlama yénteminin sonuglarini arastirmayr amacladik

GEREC VE YONTEM: Hemodiyaliz girisine bagli iskemi sikdyeti olan 22 hasta ¢alismaya dahil edildi. Hiperfonksiyonel AV fistiilde
kan akimini azaltmak icin Venoocuff bantlama ydntemi uygulandi. Demografik bulgular ve postoperatif bulgular operasyonun 1.
haftasi basinda ve 6. aydan sonra kaydedildi.

BULGULAR: Yas ortalamasi 64.6 = 27.3 yil olan 16 (% 73) erkek hasta vardi. En sik eslik eden hastaliklar DM (n: 20 /% 90) ve
hipertansiyon (n: 22 /% 100) olarak bulundu. 12 (% 54) radyosefalik AV fistiil vardi. Preoperatif ve postoperatif Vmax degerleri
sirasiyla -21,3 £ -9,1 cm /s ve 24,64 * 10,45 cm / s olarak bulundu (p = 0,000). Tiim hastalarda postoperatif erken donemde
iskemik yakinmalar ve bulgular geriledi.

SONUC: Venocuff kullanilan bantlama yontemi, hiperfonksiyonel AV fistiilde kan akisini azaltmada ve iskemik sikayetleri
iyilestirmede etkili goriinmektedir.

Anahtar Kelimeler: hiperfonksiyonel av fistiil, iskemik ¢alma sendromu, venocuff, bantlanma

ABSTRACT

OBJECTIVE: Ischemic steal syndrome is a critical complication of arteriovenous (AV) fistula for haemodialysis access that can
result in limb loss. Prolonged digital or distal ischemia should be prevented with surgical revascularization. In the current study,
we sought to determine outcomes of the Venocuff banding method for hemodialysis access-induced distal ischemia.

MATERIALS AND METHODS: Twenty-two patients with haemodialysis access related ischemia complaints were included in this
study. The Venocuff banding method was applied to reduce blood flow in the hyperfunctioning AV fistula. Demographical and
postoperative findings were recorded early in the first week and six months after the operation.

RESULTS: There were 16 (73%) male patients and an average age of 64.6 = 27.3 years. The most commonly accompanying
diseases were found to be diabetes mellitus (n:20/90%) and hypertension (n:22/100%). There were 12 (54%) radiocephalic AV
fistulas. Preoperative and postoperative Vmax values were found to be -21.3 £ -9.1 cm/s and 24.64 * 10.45 cm/s, respectively (p =
0.000). Ischemic complaints and findings regressed in the early postoperative period for all patients.

CONCLUSION: The banding method using Venocuff seems to be effective for reducing blood flow in hyperfunctioning AV fistula
and ameliorating ischemic complaints.

Keywords: hyperfunctioning AV fistula, ischemic steal syndrome, venocuff, banding

INTRODUCTION continuity should be preserved as long as possible.
The best treatment method for end-stage renal disease is Naturally, acceptable physiological blood steal from artery
kidney transplantation. However, because of donor to vein always occurs in AV fistula (1,3). However, ischemic
insufficiency, ~these patients must continue  with steal syndrome (ISS) is a rare complication of AV fistula that
haemodialysis until transplantation is possible. The most can result in fistula loss due to the need to cancel the flow
sustainable and safest method for prolonged dialysis from the artery to the vein to prevent ischemia. The
access is by arteriovenous (AV) fistula creation (1,2). occurrence rate of ISS for radiocephalic fistulas is 1 to 2%,
However, anatomically, the available zones for AV fistula and for brachiocephalic fistulas, it is 5 to 15% (4,5).
creation are limited and these areas must be used for many Optionally, the fistula tract can be closed surgically or by
years, maybe even for a lifetime. Therefore, AV fistula endovascular methods, but this results in AV fistula loss.
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Alternatively, steal can be reduced to physiological levels via
surgical reconstruction or wrapping methods using external
banding techniques (6-8).

Venocuff TM is a medical device produced for venous
banding in the treatment of venous insufficiency in chronic
venous insufficiency (9). This device has reportedly been
successfully applied in the prevention of venous reflux in
venous insufficiency. In the current study, we sought to
investigate the results of venous banding with Venocuff TM

in AV fistula steal syndrome.

MATERIAL & METHODS

After the determination of study protocols, clinical approval
was received from the Ministry of Health of the Republic of
Turkey with approval number kaya-2020-08-11T21_48_03.
The demographical (age, gender, tobacco use,
comorbidities) and operational findings and preoperative

and postoperative status were recorded retrospectively.

Patient selection criteria: Patients with ISS due to
haemodialysis access were included in this study. Patients
who did not accept having an operation for fistula revision
or had contraindications against the intervention (such as
an infection, advanced gangrenous lesion, etc.) were
excluded from the study. In total, 22 individuals were
included in this study. Preoperative and postoperative hand
circulation was evaluated using the snuffbox technique (the
technique was demonstrated at picture 1), and maximal
systolic flow velocity (Vmax) values were recorded as

described previously (10).

Operation method: The AV fistula tract was opened under
local anaesthesia. The vein was dissected and fixed just at
the anastomosed site of artery. The surrounding adhesions
of the vein were removed and the vein was skeletonized.

Then, the Venocuff TM (produced by Vaso Products Pty Ltd.,

Table 1. Demographical and comorbid conditions

Artarmon, New South Wales, Australia) was wrapped to
surround the skeletonized site of the vein. Banding was
controlled by simultaneous Doppler evaluation during the
procedure and size was adjusted. The operational
techniqgue was demonstrated at picture 2 A, B. After
confirmation of the thrill of the AV fistula, the surgical

excision was sutured.

After the operation, patients were followed by outpatient
clinic consultations. AV fistula persistence and complaints
were noted. Anticoagulation was not utilized due to the
periodical heparinization during haemodialysis access in all

patients.

Statistical Analyses

The statistical evaluation was made using the SPSS software
statistical program (Version 15.0, SPSS Inc., Chicago, lllinois,
United States). Results were expressed as mean + standard
deviation (SD), and the categorical variables were expressed
with percentages. Mann-Whitney U tests were performed
for the comparison of preoperative and postoperative

Vmax values.

RESULTS

There were 16 (73%) male patients and an average age of
64.6 + 27.3 years. The most commonly accompanying
diseases were found to be DM (n:20/90%) and hypertension
(n:22/100%). There were 12 (54%) radiocephalic AV fistulas.
The demographical and clinical findings are summarized in
Table 1.

Banding was applied to all patients and the disrupted
reversal flow was found to have been fixed after the
operation. Preoperative and postoperative Vmax values
were found to be -21.3 £ -9.1 cm/s and 24.64 + 10.45 cm/s,
respectively (p = 0.000).

Clinical Age (years) Male Tobacco Diabetes  Hypertension Hyperlipidemia Peripheral Coronary
Characteristics  (meanSD) Gender usage mellitus (n/%) (n/%) vascular artery
(n/%) (n/%) (n/%) disease (n/%) disease (n/%)
62.8+12.25  16/73% 9/%40 20/90% 22/100% 10/45% 7/31% 3/15%
Fistula Related Previous AV fistula Radiocephalic AV Fistula Brachiocephalic AV Fistula
Characteristics operation (n/%) (n/%) (n/%)
14/64% 12/54% 10/46%

The cyanotic and ischemic findings and ischemia related
complaints recovered after a few hours and almost all
lesions recovered in within few weeks. Picture 3 A, B

presents the remission of cyanosis. Postoperatively,

patients directly underwent haemodialysis, and patency
was found to be 100% for all reconstructed AV fistulas using
the banding method. Thrombosis or additional

postoperative problems were not observed.

94



Aegean J Med Sci
2020;3:93-98

Kaya
Treatment of AV fistula Steal Syndrome

Picture 1. The illustration of the snuffbox technique:
Measurement of the maximal systolic flow velocity (Vmax)

DISCUSSION

Our results indicate that ISS can be prevented by the
bandingmethod. The Venocuff TM seems to be an effective
and easy alternative material for AV fistula wrapping. The

early recovery from ischemic complaints, no disruption in

the haemodialysis process and acceptable midterm patency

rates are all good points to this method.

End-stage renal disease is a significant health problem that
can occur at an early age. Every year, more than 100,000
new patients who require treatment are reported. Kidney
transplantation is the best treatment method for this
disorder (11,12). However, one of the most challenging
points is insufficient donors for transplantation. Therefore,
these patients must continue to live with dialysis until an
appropriate new kidney is found (1-3,11,12). The
continuous dialysis can be provided by peritoneal dialysis
or direct haemodialysis with central venous catheters and
AV fistula (13). Studies have reported that vascular access
type haemodialysis is more effective and more beneficial
for long-term survival. In this context, dialysis should be
continued as the vascular access type if possible. Central
venous catheters are one option for vascular access type
haemodialysis; however, they are uncomfortable due to the
external parts located outside the body, and precisely for
this reason, they have a greater risk for infections. AV
fistulas are a comfortable, safe and sustainable method for
continuous haemodialysis. All these reasons increase the
importance of AV fistulas in end-stage renal disease

patients (11,13,14).

Picture 2 A. The imaging of hyperfunctioning AV fistula before the Venocuff Banding. B. The imaging of hyperfunctioning AV fistula after
the Venocuff Banding

Many factors have been reported that affect patency rates
in AV fistula. Gender, the characteristics of the artery and
vein (such as diameter), surgical technique, accompanying
diseases (DM, atherosclerosis, etc.), smoking and blood
pressure alterations are all main factors that affect the
long-term patency of AV fistulas (16,17). Another problem is

excessively increased AV blood flow. This condition causes

the steal of more oxygenated blood to the venous bed than
is necessary for supplying the distal bed, and this is called
AV fistula steal syndrome. This process leads to ischemic
manifestations such as pain, pallor, gangrene or necrosis in
the extremities. The steal phenomenon may be related to
atherosclerosis, the size of the AV anastomosis, thrombotic

distal occlusion or other factors. It can also result in
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extremity loss if it is not diagnosed and treated in a timely
manner (4,8). Treatment strategies are based on stopping
or reducing the excess flow from the artery to the vein.

Direct ligation procedures can applied, but then patients

Picture 3 A. Preoperative imaging of hand; extensive cyanosis. B. Postoperative imaging of hand: regressing of cyanosis in hours

The distal revascularization-interval ligation (DRIL) method
includes the ligation of the native artery just distal to the
anastomosis and makes a bypass from the proximal to
distal site with protection of the AV anastomosis (7,19). The
revascularization using distal inflow (RUDI) method involves
the ligation of the native vein just distal to the anastomosis
and makes a new bypass to the distal artery to the ligated
vein (7,19). Other options include increasing the blood
supply of the arterial bed proximal to the distal bypass via
synthetic grafts or autologous vein grafts (7,19). Coil
embolisation is also an option for stopping the venous steal
in AV steal syndrome; however, it can result in disrupted
blood flow in the AV fistula (20). Minimally invasive
strategies that can be applied are side branch ligation or
partial ligation of the vein to reduce arterial blood flow to
the vein (19,21). Plication or open surgical banding methods
have been reported as a less invasive option for treating AV
fistula steal syndrome. Banding methods can provide
control of the blood flow in AV fistula and balanced
decrement on the vein bed and increment on the distal
arterial bed. The literature discusses different banding and
wrapping methods for AV fistula reconstruction (7,19).
Schneider et al. described a technique that covers the
arterial and venous sides of AV fistula. They reported that
the T banding technique successfully reduced the blood
flow of a hyperfunctioning AV fistula, but could not prevent
steal phenomena that were not caused by high shunt flow

(22). However, Babakhani et al. presented a brief report on

need new alternatives for haemodialysis access. Thus,
ligation is applied with new revascularization strategies

(7,19).

five cases in which they applied a tube banding method to

correct steal syndrome. They claimed that steal
phenomenon-related ischemic symptoms quickly resolved
after the application of this method with no postoperative
thrombosis observed in their series (23). There are several
conflicting results about this kind of plication or banding
technique. This situation may be related to a lack of a
consensus on the rate of throttling for the AV fistula
anastomosis. One small series reported that more
successful outcomes can be obtained by evaluating blood
flow with Doppler signal subjectively during the plication or
banding procedure (24). Scheltinga et al. reported that the
banding method can be successful if the access flow is
monitored during the banding procedure and clinical
outcomes improved with close intraoperative follow up.
Moreover, they added that, although the results of blind
banding did not have successful outcomes, the success rate
can be quite improved with intraoperative monitoring
methods (25). In our series, we did a simultaneous Doppler
evaluation during the operation and calculated the Vmax
values pre-throttling and post-throttling of the native vein
just on the distal side to the anastomosis, and the Vmax
values were noted in the assessment of banding efficacy.
The ischemia related complaints regressed in all patients
and operation related complications were not observed
during the six-month follow-up. Venocuff TM is a tissue-
compatible, Dacron-reinforced silicone cuff or band that is

wrapped around the incompetent venous valve externally
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and adjusted with tightening until reaching normal
functional valve capacity (26). We used this material for
banding the hyperfunctioning AV fistula in treating the steal
phenomenon. In our series, the Venocuff TM was tightened
(it is easily adjustable due to its belt-like design) over the
vein just to the distal side of the anastomosis to maintain
the continuous thrill of the AV fistula at its minimum

diameter.

In conclusion, the banding of a hyperfunctioning AV fistula
under monitoring by Doppler evaluation seems to be
effective in preventing AV fistula steal syndrome. The
technique is less invasive and allows for the protection of
the previous AV fistula tract. Moreover, Venocuff TM seems
to be an effective alternative as a banding material,

allowing adjustable throttling.

Limitations of this study: The main limitation of the study is
related to its design. This study includes the data of a single
center and is not a comparative study. The second

limitation is related to the lack of long-term data.
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Ozer

AMAC: Calismanin amaci hemiplejik omuz agrisi (HOA) ve glenohumeral (GH) subluksasyon arasindaki iliskinin belirlenmesi, HOA
ve GH subluksasyon gelisimini etkileyebilecek faktorlerin degerlendirilmesi ve HOA'nin fonksiyonel bagimsizlik ve GYA (izerine
etkilerini saptamaktir.

GEREC VE YONTEM: Calismaya inme poliklinigine basvuran 61 hemiplejik hasta dahil edildi. Hastalarda anamnez ve klinik
muayene ile omuz agrisi, subluksasyon sikligi ve spastisite dederlendirildi. Ust ekstremite fonksiyonlari Brunnstrom motor
evrelemesi; Giinliik yasam aktiviteleri ve bagimsizlik, Fonksiyonel Bagimsizlik Olcegi (FBO) ve Modifiye Barthel indeksi (MBI) ile
degerlendirildi.

BULGULAR: HOA’nin, serebrovaskiiler olayin stiresiyle, list ekstremitenin Brunnstrom motor evresiyle, GH subluksasyon varligiyla,
spastisiteyle iliskisi bulunamamistir (p>0.05), ancak omuz abduksiyon ve fleksiyon hareketlerinde kisitlilik ile omuzda agri
gelismesi arasinda istatistiksel olarak anlamli bir iliski bulunmustur (p<0.05). GH subluksasyonun spastisite varligi ve derecesiyle
iliskisi bulunamamstir (p>0.05), ancak Uist ekstremitenin Brunnstrom motor evresiyle anlamli derecede iliskili oldugu bulunmustur
(p<0.01). Ust ekstremitenin Brunnstrom motor iyilesme evresi arttikca subluksasyon gériilme sikliginin azaldigi tespit edilmistir.
FBO, MBI skorlariyla ile omuz agrisi ve GH subluksasyon arasinda da anlamli bir iliski tespit edilememistir (p>0.05).

SONUC: Bu calismada omuz agrisinin GH subluksasyon ile iliskisi belirlenmemis, ancak hareket kisitliligi ile HOA iliskisi olasi
yumusak doku lezyonlarini diistindiirmekte, bu a¢idan rehabilitasyon programlari icinde omuz korunmasina yonelik egitime énem
verilmesi gerekmektedir. GH subluksasyon ile motor gelisim iliskisi géz éniine alindiginda rehabilitasyon programinda omuz
kaslarinin erken donemde aktivasyonunun saglanmasi iizerinde énemle durulmalidir.

Anahtar Kelimeler: hemipleji, omuz, agri, subluksasyon, glenohumeral, fonksiyon

ABSTRACT

OBJECTIVE: The aim of the study is to determine the relationship between hemiplegic shoulder pain (HSP) and glenohumeral (GH)
subluxation, to evaluate the factors that may affect the development of HSP and GH subluxation, and to determine the effects of
HSP on functional independence and activities of daily living (ADL).

MATERIALS AND METHODS: Sixty-one hemiplegic patients who admitted to the cerebrovascular accident clinic were included in
the study. Shoulder pain, frequency of subluxation, and spasticity were evaluated with anamnesis and clinical examination. Upper
limb functions Brunnstrom motor stage; Activities of daily living and independence were evaluated with Functional Independence
Scale (FIM) and Modified Barthel Index (MBI).

RESULTS: The HSP was not associated with the duration of cerebrovascular accident, the Brunnstrom motor stage of the upper
extremity, the presence of GH subluxation, or spasticity (p> 0.05), but a statistically significant relationship was found between
the limitation of shoulder abduction and flexion movements and the development of pain in the shoulder (p <0.05). GH
subluxation was not found to be associated with the presence and degree of spasticity (p> 0.05), but it was found to be
significantly associated with the Brunnstrom motor stage of the upper extremity (p <0.01). It was found that as the Brunnstrom
motor recovery stage of the upper extremity increased, the incidence of subluxation decreased. There was also no significant
relationship between FIM, MBI scores and shoulder pain and GH subluxation (p> 0.05).

CONCLUSION: In this study, the relationship between shoulder pain and GH subluxation was not determined, but the relationship
between limitation of motion and HSP suggests possible soft tissue lesions, and in this respect, education for shoulder protection
should be given importance in rehabilitation programs. Considering the relationship between GH subluxation and motor
development, early activation of shoulder muscles should be emphasized in the rehabilitation program.
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INTRODUCTION
Cerebrovascular accident is a common, global health

problem that causes serious disability. It has been reported
that weak hand-arm function continues in 30-66% of all
affected individuals in the 6th month after cerebrovascular
accident (1, 2). The nature of the lesion in the brain and
added upper extremity complications are among the
important reasons for this. Hemiplegic shoulder pain (HSP)
is the most common upper extremity problem in
cerebrovascular accident (3). HSP is characterized by
localized tenderness in the biceps brachii and
supraspinatus tendon and a shoulder pain that extends to
the elbow and even the hand (4). The occurrence of pain
can start from the first week and extend up to the 6th
month. The frequency of shoulder pain in hemiplegic
patients has been reported in a very wide range of 16-84%
(5). Due to the large number of factors involved in the
pathogenesis of HSP, a definite etiological reason cannot
often be determined. GH joint subluxation, shoulder-hand
syndrome, rotator cuff lesions, adhesive capsulitis,
spasticity, brachial plexus injuries and central-thalamic pain
are the most frequently accused causes (6).

GH subluxation may occur when the relationship between
humerus and scapula is disrupted in different directions.
However, inferior subluxation is the most common (7). In
studies, its frequency has been found between 17-81% (8).
Methodological differences and assessment methods are
among the reasons for the wide range. GH subluxation
begins to develop especially in the first 3 weeks when
muscle tone is flaccid after cerebrovascular accident (9).
There are conflicting results in the literature regarding the
relation of GH subluxation with HSP. While some studies
found a relationship between the two, there are also
studies reporting that there is no relationship between
them (10, 11, 12).

Understanding the relationship between HSP and GH
subluxation, determining the clinical conditions that affect
their development, and knowing their effects on ADL and
functional independence will guide both the prevention of
these complications and the treatments. For this reason,
the purpose of our study is to determine the relationship
between shoulder pain and GH subluxation in hemiplegia,
to evaluate factors such as upper extremity function,

spasticity, soft tissue lesions that may affect the

development of HSP and GH subluxation, and to determine
the effects of HSP on functional independence and ADL.
MATERIAL & METHODS

Sixty-one hemiplegic patients over 18 years of age, who
were admitted to cerebrovascular accident outpatient clinic
and diagnosed with cerebrovascular accident by clinical and
imaging methods, were included in the study. Patients with
communicative aphasia and loss of cognitive function,
patients with known shoulder pain prior to cerebrovascular
accident, patients who had major shoulder trauma or
surgery were excluded from the study. Prior to the study,
the approval of the clinical research ethics committee was
obtained. Written informed consent forms were obtained
from all patients included in the study. The demographic
data of the patients included in the study, such as age,
gender, education level and occupational status, and
hemiplegic side, dominant hand use, time after
cerebrovascular accident, additional diseases,
cerebrovascular accident etiology (ischemic, hemorrhagic
and other) were examined and recorded from the patient
files. The presence of shoulder pain was determined by
asking the patients and by physical examination, whether
there was pain during palpation and passive movements.
The presence of GH subluxation was evaluated by palpation
of the distance between the acromion and the humeral
head in the sitting position with the first finger. The
presence of GH subluxation was considered when the
space between the humeral head and the acromion on the
clinically involved side was more evident on palpation than
on the healthy side. Joint range of motion was evaluated by

goniometric measurements.

Spasticity was evaluated using the Modified Ashworth Scale
(MAS). In this scale, stage 0 indicates normal muscle tone,
stage 4 indicates that the affected joint is rigid in flexion
and extension (13). The motor function levels of the
patients were evaluated by Brunnstrom stage of motor
recovery scale. While stage 1 is characterized by flaccid
muscle tone without active movement, in stage 6, spasticity
disappeared and isolated muscle movements developed
(14). The Functional Independence Scale (FIM) was used to
evaluate the patients' functional independence. An increase
in the score obtained in this scale indicates a higher level of
independence (15). Independence in ADL was evaluated

with the Modified Barthel Index (MBI). In this scale, 0 points
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indicate complete dependence and 100 points indicate

complete independence (16).

Statistical Analysis

IBM SPSS Statics, Windows version 23.0 package program
was used for statistical evaluation of the data (IBM
Corporation, New York, US). Chi-square test was used to
evaluate whether there was a correlation between variables
and for descriptive statistics. Whether the variables fit the
normal distribution was examined using the Shapiro-Wilk
test, and non-parametric tests were preferred in cases
where at least one group or variable was not suitable for
normal distribution. In this case, comparison of
independent groups was made using the Mann-Whitney U

test.

RESULTS

The age range of the patients was 21-85 years, on average
59.9 years, 54.1% were female and 45.9% were male. The
mean duration of illness of 61 patients after
cerebrovascular accident was 15.5 (1-38) months, 52.5% of
them were left hemiplegic and 47.5% were right hemiplegic.
Clinical subluxation was found in 44.3% of the patients, and
shoulder pain on the hemiplegic side in 49.2%. When the
etiological factors were evaluated, 73.8% of the cases were
due to ischemic, 18.0% hemorrhagic, and 8.2% other causes
(Table 1).

Table 1. Demographic and Clinical Data for the Patients

Age (SD) 59.9 (15.1)
Gender n

Female 33 (54.1%)

Male 28 (45.9)
Mean Disease Duration months (min-max) 15.5 (1-38)
Affected Side (n)

Left 32 (52.5%)

Right 29 (47.5%)
Etiology (n)

Ischemic 45 (73.8%)

Hemorrhagic 11 (18.0%)

Other 5(8.2%)
HSP (n)

present 30 (49.2%)

none 29 (47.5%)

Subluxation (n)

present 27 (44.3%)

none 32 (52.5%)

SD: standard deviation, n: number HSP: hemiplegic shoulder
pain

Shoulder pain was not associated with the duration of
cerebrovascular accident, the Brunnstrom motor recovery
stage of the upper extremity, the presence of clinical
subluxation, the presence and degree of spasticity (p> 0.05),
but a statistically significant relationship was found
between the limitation of shoulder abduction and flexion
movements and the development of pain in the shoulder (p
< 0.05). Clinical subluxation was not associated with the
presence and degree of spasticity (p> 0.05), but it was
found to be significantly associated with the Brunnstrom
motor recovery stage of the upper extremity (p <0.01). It
was found that as the Brunnstrom motor recovery stage of
the upper extremity increased, the incidence of subluxation
decreased (Table 2). In the evaluation of ADL and functional
independence; There was no significant difference between
the FIM total, FIM motor and MBI results of the patients
with and without HSP (p> 0.05) (Table 3).

Table 2. Correlations of HSP and GH Subluxation with Clinical
Findings

P value
HSP-GHS n=59 X%:2.924 (SD:1) >0.05
HSP-Spasticity n=59 X% 1.37 >0.05
(SD:1)

HSP-Brunnstrom Upper X?%:3.06 (SD:5) >0.05
extremity

HSP-Flexion ROM X2:20.58 (SD:11)  <0.05*
HSP-Abduction ROM X2:20.52 (SD:11) ~ <0.05*
HSP-Dominant Extremity X%:0.05 (SD:1) >0.05
GHS-Brunnstrom Upper X2:13.08 (SD:5) <0.01*
extremity

GHS-Spasticity X2:2.57 (SD:1) >0.05
GHS- Flexion ROM X?:11.812 (SD:11)  >0.05
GHS-Abduction ROM X2:10.309 (SD:11) >0.05

GHS: Glenohumeral subluxation, SD: Standard Deviation, HSP:
hemiplegic shoulder pain

Table 3. Relationship of HSP with ADL and Functional
Independence

HSP (+) HSP (-) p value

med. (min-max) med. (min-max)
FIM Motor 56.5 (23-84) 64 (13-84) 0.926
FIM Total 90.5 (29-115) 95 (19-113) 0.773
MBI 67.5 (5-100) 80 (0-100) 0.537

FIM: Functional Independence Measure, MBI: Modified Barthel
Index. Mann Whitney U test, HSP: hemiplegic shoulder pain

DISCUSSION
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HSP is a common complication after cerebrovascular
accident. Multifactorial etiopathogenesis makes its
treatment difficult and at the same time affects the
rehabilitation process negatively. Knowing the clinical
factors affecting HSP, especially understanding the
relationship with GH subluxation and determining the
effects of HSP on ADL and functional independence will

provide useful information in hemiplegia rehabilitation.

In our study, the frequency of HSP was 49.2% and the
frequency of subluxation was 44.3%. Considering the
previous studies on HSP in our country, Barlak et al. in their
study with 187 patients, found the frequency of HSP to be
61% and the frequency of GH subluxation to be 57.7% (6).
In the study conducted with the largest number (n: 1000) in
this field in the literature, Demirci et al. found the frequency
of HSP to be 54.8% (17). Although the findings of our study
are similar to this aspect, the frequency of HSP is given in a
wide range in the literature (16-84%) (5). There can be many
different reasons for this. First of all, it is obvious that pain
is a subjective complaint and it will be more difficult to
express and evaluate pain, especially in individuals who
have CVA, due to reasons such as aphasia, dysarthria and
cognitive impairment. Pain definition is also used in
different ways in studies. In some studies, only the
presence of pain was questioned (18, 19), while in others it
was also examined whether there was pain that occurs with
passive movement (20). Again, studies on different patient
groups are among the reasons for this difference. For
example; While only rehabilitated patients were included in
some studies, the frequency in patients with mild disability

but not included in rehabilitation is often unknown (8).

In our study, HSP was not found to be associated with
clinically detected GH subluxation. There are conflicting
results on this subject in the literature. In some studies, a
significant relationship was found between inferior
subluxation and HSP (10, 21, 22). Among those with large
patient groups, Demirci et al. and Suethanapornkul et al.
found that the frequency of GH subluxation in hemiplegia
patients with shoulder pain was statistically significantly
higher in their studies (17). Still, in the study of
Suethanapornkul et al., HSP did not develop in more than
half of the patients with GH subluxation (3). On the other
hand, there are studies arguing that there is no relationship
between GH subluxation and HSP (11, 19). Barlak et al.

could not find a correlation between GH subluxation and

the presence and pain level of HSP (6). Although GH
subluxation is a contributing factor to the development of
shoulder pain, it is seen that GH can develop painlessly. GH
subluxation can be seen from the first weeks of hemiplegia
and can continue in both flaccid and spastic periods. During
the flaccid period, the humeral head, which lacks proper
support, turns inferiorly, and the joint capsule, surrounding
soft tissue, muscles and nerves (brachial plexus) are
exposed to tension. This process is not the same in all
patients due to the individual differences of both motor
recovery and factors such as positioning, support (shoulder
strap) and rehabilitation. The fact that the pain is caused
not only by passive stretching caused by subluxation, but
also by soft tissue damage that develops due to the
duration of the plegic arm deprived of support and
repetitive tractions may be one of the reasons for the lack
of a clear relationship between subluxation and shoulder
pain (4, 12).

In our study, a correlation was found between HSP and the
development of limitation of movement (flexion and
abduction) in the shoulder joint. There are many studies in
the literature that found a correlation between shoulder
motion limitation and HSP (11, 19, 20). In their systematic
review, Kalichman and Ratmansky collected the reasons for
HSP under 3 main headings; soft tissue lesions, impaired
motor control and tone changes, changes in central and
peripheral nervous system activity. Accordingly, soft tissue
lesions; rotator cuff lesions, adhesive capsulitis, bursitis
(subacromial, subdeltoid), and myofascial pain (4).
Restriction in passive movements in the shoulder jointin a
hemiplegic patient may be primarily due to soft tissue
lesions and spasticity. Barlak et al. found the impingement
rate to be 61% and the rotator cuff tear rate to be 33% in
patients with HSP. However, among the soft tissue lesions,
they found a correlation only between adhesive capsulitis
and HSP (6). Lee et al. in the study in which they evaluated
patients with HSP by ultrasonography, found effusion in
subacromial-subdeltoid bursa in 50.7% of 71 patients,
supraspinatus tendon pathology in 21.2% and effusion in
biceps tendon sheath in 50.9% (23). Hakuno et al. found
54.6% adhesive changes on the plegic side by arthrography
in their study with 77 randomly selected hemiplegic
patients (24). Rizk et al. in a study conducted with
hemiplegic patients with pain and limited range of motion,
they found adhesive capsules with a rate of 77% by

arthrography (25). In these 2 studies, a significant
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correlation was found between HSP and adhesive capsule.
In a recent study, Lee et al. evaluated clinical and MR
arthrography images of 59 hemiplegia patients with GH
subluxation. As a result; found a significant correlation
between HSP and limitation of flexion and rotator cuff
atrophy (26). As it is known, rotation movements of the
scapula and humeral head are necessary for the GH joint to
perform flexion and abduction movements without
difficulty. Scapulo-humeral rhythm is disturbed by the loss
of motor control and proper muscle tone in hemiplegia.
External rotation of the humerus is prevented by the
weakening of the external rotator muscles and the
spasticity of the internal rotators. Again, the scapula cannot
accompany the abduction of the humerus. As a result, the
subacromial distance becomes narrower, especially in
abduction, and the movement of the tuberculum majus
under the acromion becomes difficult. As a result,
tendonitis or tears occur in rotator cuff tendons, especially
in supraspinatus. The compression of the tendons becomes
more pronounced, especially when the shoulder is
abducted more than 90 degrees. Considering that this
patient population is generally old, degenerative changes
and traction of the hemiplegic arm also contribute to the
pre-cerebrovascular accident (4, 8, 9). The relationship
between adhesive capsulitis and HSP can be two-way. While
adhesive capsulitis can cause pain, shoulder pain can
trigger atrophy, contracture and immobilization due to not
using the adhesive capsulitis (27). Soft tissue pathologies
that develop due to the aforementioned mechanisms and
causes such as GH subluxation, arm traction, traumas may
cause secondary pain by triggering peripheral neural HSP
etiologies such as shoulder-hand syndrome and brachial

plexus damage (4).

Another factor that can cause limitation of motion in the
shoulder joint is spasticity. There are some studies in the
literature that did not find a relationship between spasticity
and HSP (6, 22). On the contrary, both Turner and Stokes
and Bender and McKenna stated in their systematic review
that spasticity is an important cause of HSP (8, 27). Spastic
muscles can also be a source of pain. In many studies, it
was reported that pain was reduced by phenol block
applied to the subscapular nerve and botulinum toxin
injection to the spastic muscles in the shoulder girdle (28-
31). Braun et al. suggested that the spastic subscapularis
muscle forces the shoulder into internal rotation, creating

traction in the periosteum to which the muscles adhere,

causing pain. They also found a reduction in pain with the
surgical release of this muscle (32). In our study, no
statistically significant correlation was found between HSP
and spasticity. Nevertheless, the frequency of shoulder pain
in patients without spasticity was 47%, while this rate was
found to be 52% in patients with spasticity. The low number

of patients may also be one of the factors that cause this.

In two different cohort studies, Lingren et al. and
Suehanapornkul et al. found a negative correlation
between upper extremity motor functions and GH
subluxation (3, 21). Both Benliday: et al. and Huang et al.
separated the patients into two groups as those
demonstrating poor (1-2-3) and good (4-5-6) motor
functions according to Brunnstrom motor recovery stages
in their studies. They found GH subluxation prevalence
higher in patients demonstrating poor motor functions (33,
34). A relationship could not be detected among upper
extremity motor function and HSP in our study. In fact, poor
motor function is not a pain cause itself. On the other hand,
while GH subluxation prevalence was the highest in
Brunnstrom stage 3 in our study, it decreases as of stage 4.
Muscle imbalance in shoulder girdle recovers with
increasing muscle strength and normalizing tonus with
motor recovery. Also, the GH joint can be better protected
against trauma and gravity. A decrease in GH subluxation

can also be expected as a result of this.

Suethanapornkul et al. although a significant difference was
observed in the Barthel index scores in both groups
between the beginning and end of rehabilitation between
the patient groups with and without HSP in their study.
They could not detect a significant difference between the
two groups. (3). Gamble et al. similarly, could not detect a
relationship between HSP and Barthel index scores (35). On
the other hand, Demirci et al. and Roy et al. found Barthel
Index scores of patients with HSP to be lower at discharge
(17). Barlak et al. reported that while there was no
significant difference between the FIM scores of patients
with and without HSP at the time of their admission to
rehabilitation, patients without HSP improved significantly
more in FIM scores at discharge (6). In our study, no
significant difference was found between patients with and
without HSP in terms of MBI and FIM scores. Although there
are evidences to support the negative effects of HSP on
functional independence and ADL in the literature, it will be

difficult to say that the mentioned correlations are only due
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to HSP. There are many components that can affect ADL
and functional independence in cerebrovascular accident
patients. Therefore, while separating patient groups
according to the presence of HSP, it is very difficult to
match them in terms of all other factors. We think that
studies that have been planned in detail and include similar
patient groups in terms of motor functions and

complications other than HSP are needed.

The most important limitation of our study is the small
sample size and inclusion of the patient group of a single
clinic. Another limitation is that the development of GH
subluxation and shoulder pain could not be evaluated
during the treatment and follow-up processes due to the

cross-sectional nature of the study.

CONCLUSION

In conclusion, we think that in the rehabilitation of the
hemiplegic shoulder, importance should be given to the
preservation of range of motion from the early period, to
the education of patients and their relatives, to avoid
traction, to use appropriate shoulder supports in order to
prevent soft tissue damage. Again, considering the
relationship between clinical subluxation and motor
development, early activation of the shoulder muscles
should be emphasized in the rehabilitation program.
Finally, there are still unclear points in the etiopathogenesis
of HSP. For this purpose, randomized controlled studies
with large patient groups with long follow-up periods are

needed.
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The €ffect of lloprost on Nitric Oxide, Asymmetric Dimethyl Arginine
and Serotonin in the Treatment of Peripheral Vascular Disease

Periferik Vaskiiler Hastaligin Tedavisinde iloprostun Nitrik Oksit, Asimetrik Dimetilarjinin ve Serotonine Etkisi

Sefa Senol

Department of Cardiovascular Surgery, Elazi§ Fethi Sekin City Hospital, Elazig/Turkey

Ozer

AMAC: Bu ¢alismada periferik arter hastalarinda iloprost kullaniminin dolasimdaki asetil dimetil arjinin (ADMA), Serotonin ve
Nitrik Oksit (NO) gibi endotelyal fonksiyonlarda gérev alan parametreler lizerindeki etkinliginin arastirilmasi hedeflenmistir.

GEREC VE YONTEM: Calismaya Fontaine IlI-1V hastaligi tanisiyla takip edilip medikal tedavi karari verilen 30 olgu (19'u erkek,
11’i kadin, yas araligi ise 60.7 * 13.7) alindi. Hastalara iloprost infiizyonu on kol venlerinden 0.5-1.5 ng/kg/dk. dozunda 16 saatlik
intravendz infiizyon seklinde baslandi ve 7 gtin verildi. Tedavi 6ncesi ve sonrasi (8. giinde) ADMA, Serotonin ve NO sonuglari icin
kan alindi. Total nitrit (nitrit + nitrat) konsantrasyonu modifiye kadmiyum rediiksiyon metodu ile, ADMA ve serotonin diizeyleri
High Performance Liquid Chromotography (HPLC) yontemiyle élgtild(i.

BULGULAR: iloprost tedavisi éncesi ve sonrasi ADMA degeri tedavi sonrasi diismiis olup bu istatistiksel olarak anlamli iken
(p=0.001), Serotonin (p=0.82) ve NO (P= 0.16) degerlerindeki degisiklikler istatistiksel olarak anlamsiz bulunmustur.

SONUC: Periferal arteriyel hastaliklarda iloprost tedavisi sonrasi endotelyal disfonksiyon gdstergesi olarak kabul edilen ADMA’'nin
azaldigini ve periferik arteriyel hastalarinda kullanilan tedavinin degerlendirilmesinde dikkate alinabilecek bir parametre olabilir.

Anahtar Kelimeler: iloprost, nitrik oksit, ADMA, serotonin

ABSTRACT

OBJECTIVE: In this study, it is aimed to investigate the efficacy of iloprost use in peripheral artery disease patients on the
parameters involved in endothelial functions such as circulating acetyl dimethylarginine (ADMA), serotonin, and nitric oxide (NO).

MATERIALS AND METHODS: 30 patients (19 male, 11 female, age interval 60.7 * 13.7) who were followed-up with the diagnosis
of Fontaine IlI-1V disease and decided to receive medical treatment were included in the study. lloprost infusion was initiated as a
16-hour intravenous infusion at the dose of 0.5-1.5 ng / kg/min from the forearm veins and was given for 7 days. Blood was taken
for ADMA, Serotonin, and NO results before and after the treatment (8th day). Total nitrite (nitrite + nitrate) concentration was
measured by the modified cadmium reduction method, ADMA and serotonin levels were measured by High-Performance Liquid
Chromatography (HPLC) method.

RESULTS: ADMA value before and after the iloprost treatment was decreased dfter the treatment and while this was statistically
significant (p=0.001), the changes in serotonin (p=0.82) and NO (P= 0.16) values were found statistically insignificant.

CONCLUSION: Peripheral arterial disease may be a parameter that can be taken into account in the evaluation of treatment for
peripheral arterial disease and ADMA, which is considered to be an endothelial dysfunction indicator after iloprost treatment.

Keywords: iloprost, nitric oxide, ADMA, serotonin

INTRODUCTION
Peripheral artery disease (PAH) is a disease characterized

by narrowing or obstruction of the arteries distal to the
abdominal aorta and the aortic bifurcation level as a
consequence of progressive atherosclerosis (1). Impaired
endothelial structure and inflammation play an important
role in the initiation and progression of the atherosclerotic
event. A complex inflammatory and fibro-proliferative

response occur against the accumulation of atherogenic

lipoproteins caused by the plasma in the arterial intima (1-
2).

lloprost is the synthetic analog of prostacyclin and has
effects such as arterial vasodilatation, anti-inflammatory,
ischemic reperfusion injury inhibition, fibrinolytic effect,
inhibition of platelet activation (3-5). Nitric oxide (NO) is a
material that is produced from L-arginine, which is an
amino acid, via endothelial nitric oxide synthase (NOS) and
is playing an important role in maintaining vascular

homeostasis by regulating vascular tone (6). It has an
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indirect effect on NO production rate by affecting the cell
entrance pathway with arginine and ADMA (7). ADMA is an
endogenous competitive inhibitor of endothelial NOS (nitric
oxide synthase) and it reduces the production and
bioavailability of endothelial NOS (8). In vascular diseases,
ADMA levels increase without any clinical symptoms (9,10).
Endothelial dysfunction is correlated with ADMA levels (9),
indicating that is a better marker of endothelial damage
than cholesterol (11).

In this study; ADMA, serotonin, and NO rates before and
after the treatment are compared in peripheral arterial

disease patients receiving iloprost treatment.

MATERIAL & METHODS

Thirty patients with Fontaine IlI-IV peripheral artery disease
were included in the study. (19 male, 11 female, age interval
60.7 + 13.7). lloprost infusion (llomedin®, Bayer Schering
Pharma AG, Berlin, Germany) was initiated as a 16-hour
intravenous infusion of 0.5 ng/kg/min from the forearm
vessels (12). During the first day of treatment, the dose was
increased to 1.5 ng/kg/min by increasing 0.5 ng / kg/min
every 30 minutes. The side effects that may arise during the
treatment were closely monitored. The treatment dose was
then continued for 7 days at a dose of 1.5 ng/kg/min
according to the tolerability of the dose. Blood was taken
on the 8th day after the treatment. At least one of the
invasive and non-invasive methods such as arterial
ultrasonography (USG), digital subtraction angiography
(DSA), magnetic resonance angiography (MRA), and
computerized tomographic angiography (BTA) was used for
diagnosis for the patients. Physical examination of all the
patients was performed and demographic features,
cardiovascular risk factors, and medications were recorded.
Patients with a fasting blood glucose level of 126 mg/dl or
greater or those taking oral antidiabetic drugs and those
using insulin; those having a systolic blood pressure of 140
mmHg or greater, having a diastolic blood pressure of 90
mmHg or greater, or those taking antihypertensive drugs
were accepted as hypertensive. Blood samples were
collected from the patients for routine hematologic and
biochemical tests following 12-hour fasting. Patients were
included in this clinical trial that had been diagnosed with a
peripheral disease, who could go to a major amputation,
and who did not have any vascular reconstruction or
lumen-opening intervention (angioplasty) or fibrinolytic

therapy, and who quit smoking for at least 2 weeks before.

Patients who had a history of myocardial infarction during
the previous month, patients having an acute coronary
syndrome, renal and hepatic dysfunction, or any known
systemic disease, and those who did not tolerate the
iloprost dose were excluded from the study. Patients were
informed about the study; their consent was obtained and
the study protocol was approved by the university ethics

committee.

ADMA, Serotonin, and NO measurement: Blood samples
taken from the patients via antecubital vein were placed in
the tubes containing pre-cooled ethylenediaminetetraacetic
acid (EDTA) and then placed in ice. The samples were
centrifuged at 3000 G for 10 minutes. Serum and plasma
were then removed from these tubes and stored at -80 ° C
until the day of study, and serum and plasma were
immediately thawed on the day of study. Nitrite and nitrate
amounts from the serum samples were assigned by the
Griess reaction after deproteinization and total nitrite
(nitrite + nitrate) concentration was assigned by the
modified cadmium reduction method. Among the thawed
plasma samples, ADMA and serotonin levels were studied
in High-Performance Liquid Chromatography (HPLC)
(Shimadzu 10 AVP, Japan) (13) according to the kit

procedure with suitable commercial kits (20).

The study was approved by the Local Ethical Committee of
the Medical School of Firat University (Approval No. 2010-
23). All steps of the study were designed according to the
Helsinki Declaration and in adherence to local guidelines

for good clinical practice.

Statistical Assessment:

SPSS (Statistical Packages for the Social Sciences) 12.0
software was used for the statistical analyses. The data
obtained was taken as a mean * standard deviation. A T-
test was used to compare the data obtained before and
after the treatment. The significance level was accepted as

p<0,05.

RESULTS
Thirty patients (19 male, 11 female, age interval: 60.7 +
13.7), who had no chance for surgical or endovascular
intervention as determined as a result of the doppler and
computerized tomographic (CT) angiography as a result of
ischemia, were included. The age interval of the cases was
38-90 and the mean age was 60.7 + 13.7. 6 of the cases
(20%) were diabetic. As an additional disease, hypertension
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(HT) was present in 5 cases (16.6%) (HT) and hyperlipidemia
(HL) was present in 11 cases (36.6%). Other demographic

characteristics of the patients were given in Table 1.

After the treatment, all of the 30 patients, who were
enrolled in the study, completed their treatment at the
indicated dose and time. In 11 (36.6%) cases, side effects
were observed during the treatment. The side effects

observed are given in Table 2.

Two patients (6.6%), who were included in the study and
had tissue necrosis, were amputated after the iloprost
treatment. ADMA value before and after the iloprost
treatment was decreased after the treatment and while this
was statistically significant (p=0.001), the serotonin (p=0.82)
and NO (P= 0.16) values were found statistically
insignificant. Blood levels before and after iloprost are

given in Table 3.

Table 1. Demographic characteristics of the patients

Demographic characteristics number %
Age 38-74 mean 58.73 £ 15.75
< 50 years old 8 26.6
> 50 years old 22 73.3
Gender
Male 19 63.3
Female 11 36.6
Smoking
Active smoker 12 40
Quitted 4 13.3
Non-smoker 14 46.6
Additional diseases
Diabetes Mellitus 6 20
Hypertension 5 16.6
Hyperlipidemia 11 36.6
Clinical grade
Grade Il 22 73.3
Grade IV 8 26.6

Table 2: Side effects observed in the cases after iloprost
treatment

Side effects number %

Headache 5 16.6
Phlebitis 1 3.3
Nausea 3 9.9
Flushing 1 3.3
Rash 1 33

Table 3. ADMA, Serotonin, NO levels of the cases (umol/L)

Before iloprost  After iloprost P-value

ADMA 2.78+1.01 1.3+£041 0,001
Serotonin 81.15 * 54.40 80.16 + 45.58 0.82
NO 6246 +21.4 57.8+16.7 0.16

ADMA: acetyl dimethyl arginine NO: nitric oxide

DISCUSSION

Peripheral artery disease is a disease with a high incidence
in the population with a high prevalence and morbidity
(14,15). When there is no appropriate care, the patients
with PAD have ischemic conditions that lead to amputation
and that increase morbidity and mortality (16). More than
30 million people worldwide are estimated to be affected
by PAH, and the prevalence of the peripheral arterial
disease is reported to be 17% in women and 20% in men

over 65 years old (15).

In the literature, there are limited number of studies
evaluating ADMA, serotonin and NO after the iloprost
treatment. In a study, ADMA values were evaluated after
the iloprost treatment in obstructed peripheral artery
patients and plasma ADMA and serotonin levels were found
to be low after the iloprost treatment (17). In this study,
plasma ADMA values after iloprost treatment were

decreased as in this study.

The most important pathway in the continuation of
endothelial function is the presence of Nitric Oxide (NO)
produced by NOS. The most effective molecule on this
pathway has been accepted as ADMA that is the junction
point of the effects of the risk factors (9,18). Serotonin is an
indoleamine that is synthesized from L-tryptophan, which is
an essential amino acid. Serotonin is a strong smooth
muscle stimulant and a vasoconstrictor (19). Prostacyclin
and prostaglandin reduce the release of E2-like vasodilator
agents by the release of local vasoconstrictor substances
such as serotonin (5-hydroxytryptamine = 5-HTI) (20). The
function of the serotonin carrier in the tissues is considered
to be responsible for cardiac and smooth muscle
contractility, platelet aggregation, cellular mitogenesis and
regulation of neuronal activity (21). Thrombocytes do not
synthesize serotonin but only store them and main
serotonin is released in a thrombotic event due to
endothelial damage. It increases the platelet aggregation by
affecting the receptors on the platelet in the serotonin
(22,23). Through the 5-HTI-like receptor in the vein
endothelium, NO is released by serotonin and thus,
vasodilatation occurs. In the studies conducted by using a
NO blocker, it is observed that blood flow is accelerated by
the vasoconstriction effect of serotonin (23). It is seen that
the vasoconstriction effect of serotonin in the vessels with
impaired endothelium due to advanced atherosclerosis is
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not masked (24). Also, ADMA inhibits NO and reduces
vascular compliance, increase vascular resistance, and limit
blood flow (7). It is shown that angiogenic growth factors
stimulate NO release (24) and require NO to perform
angiogenic functions (17,25,26). Jacobi et al. (27) have
demonstrated that the inhibition of ADMA has increased
angio-adaptation against ischemic and inflammatory
stimulants in mice and angiogenesis and arterio-genesis

have recovered.

In the present study, ADMA value before and after the
iloprost treatment in peripheral artery patients is decreased
after the treatment and while this was statistically
significant (p=0.001), and NO (P= 0.16) values are found
statistically insignificant. According to the study of Hara et
al., it is emphasized that the level of whole blood plasma
serotonin can be a marker for atherosclerosis (19). In the
studies conducted, the treatment of cancer in
atherosclerotic patients does not reduce atherosclerotic
vascular complications but is effective in reducing mortality
(24,28,29). In this study, it is seen that the values before the
iloprost treatment (81.15 + 54.40) and after the iloprost
treatment (80.16 + 45.58) are statistically insignificant (p =
0.82).

This study has investigated the efficacy of parameters
related to the endothelial functions such as ADMA,
Serotonin and NO in iloprost circulation in patients using
iloprost due to peripheral artery disease. As a result, it is
seen that ADMA that is accepted as a good indicator of
endothelial damage in peripheral arterial diseases has
decreased after the iloprost treatment. It may also serve as
a parameter that can be considered in the assessment of
treatments in peripheral arterial disease patients. One of
the problems in this study is the lack of numerical
insufficiency, and the studies involving more quantities

could increase the statistical power.

Limitations of the Study:

The main limitation of the study is related to the low
sample size. The results of the study should be confirmed
with a larger series. The second limitation is concerning the
elder age of study subjects. The response of iloprost

infusion should be clarified at younger ages.
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Ozer

AMAC: Stronsiyum, osteoporoz tedavisinde uzun yillardir kullanilan bir ilactir. Son donemlerde stronsiyumun proinflamatuvar
sitokinleri inhibe ederek anti-inflamatuvar etkiler yaptigi gésterilmistir. Bu c¢alismanin amaci, stronsiyum kloridin anti-
inflamatuvar etkilerini ratlarda Freund’s Complete Adjuvan kullanilarak olusturulan deneysel artrit modelinde klinik,
histopatolojik, immtinohistokimyasal tiimér nekroz faktor alfa (TNF-a) ve TNF-a, interlokin-1 (IL-18), IL-6 serum seviyeleri ile
degerlendirmektir

GEREC VE YONTEM: Calismaya 48 adet wistar-albino cinsi disi rat alinmigtir. Ratlar randomize olarak her grupta 8 rat olacak
bicimde toplam 6 gruba ayrildi. Grup | kontrol grubudur, diger gruplarda deneysel artrit modeli olusturulmustur. Grup I, artrit
kontrol grubu olarak ayrilmistir. Grup Ill, Grup 1V ve Grup Ve, stronsiyum klorid oral olarak verilmistir. Grup VI'ya, diklofenak
sodyum oral olarak verilmistir. Deney siirecinde aralikli olarak gruplarin agirlik él¢ctimleri, sag penge ¢evresi Ol¢iimleri ve klinik
artrit skorlari takip edilmistir. Deney sonunda deneklerden alinan kan orneklerinden serum TNF-a, IL-18, IL-6 calisilmistir. Alinan
doku drneklerinden histopatolojik olarak inflamasyon skoru, sinoviyal hiperplazi, kikirdak erozyonu ve kemik erozyonu
degerlendirilmistir. Alinan doku drneklerinden immiinohistokimyasal TNF-a degerlendirilmistir.

BULGULAR: Stronsiyum kloridin anti-inflamatuvar etkileri degerlendirmelerde gosterilmistir. Serum drneklerinden ¢alisilan TNF-a,
IL-18, IL-6 seviyelerinde gruplar arasinda anlamli farklilik yoktu. Immiinohistokimyasal TNF-a degerlendirmesinde, kontrol grubu
haric diger gruplarda anlamli farklilik yoktu.

SONUC: Calismamizda stronsiyum kloridin anti-inflamatuvar etkileri klinik ve histopatolojik degerlendirmeler ile gdsterilmistir.
Bu sonuclar romatoid artrit tedavisinde stronsiyum kloridin kullanilabilecegini diistindiirmektedir.

Anahtar Kelimeler: romatoid artrit, stronsiyum klorid, adjuvant artrit, TNF-a, IL-18, IL-6

ABSTRACT

OBJECTIVE: Strontium is a drug used for many years in the treatment of osteoporosis. Recently, anti-inflammatory effects of
strontium have been demonstrated, especially by inhibiting pro-inflammatory cytokines. This study aimed to evaluate the anti-
inflammatory effects of strontium chloride with clinical, histopathological, immunohistochemically Tumor necrosis factor alpha
(TNF-a), TNF-a, Interloukin-1 (IL-1), IL-6 serum levels in rats using Freund’s Complete Adjuvant.

MATERIALS AND METHODS: Forty-eight female Wistar-albino rats were included in the study. The rats were randomly divided
into 6 groups. Group | was a control group and experimental arthritis model was formed to the other groups. Group Il was divided
as arthritis control group. Strontium chloride was administered orally to Group Ill, Group IV and Group V. Diclofenac sodium was
given orally to Group VI. Weight measurements, right paw circumference measurements and clinical arthritis scores of the groups
were monitored periodically. Serums TNF-a, IL-18, IL-6 were studied from the blood samples taken from the subjects.
Inflammation score, synovial hyperplasia, cartilage erosion and bone erosion were evaluated histopathological from tissue
samples. Immunohistochemically TNF-a was also evaluated from tissue samples.

RESULTS: Anti-inflammatory effects of strontium chloride have been demonstrated in evaluations. There was no significant
difference in serum TNF-a, IL-18, IL-6 levels between all groups. There was no significant difference in immunohistochemical
TNF-a evaluation in all groups except the control group.
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Servi ve ark.
Rat Artritinde Stronsiyumun Anti-inflamatuvar Etkisi

CONCLUSION: The anti-inflammatory effects of strontium chloride were demonstrated by clinical and histopathological

evaluations. These results suggest that strontium chloride may be used in the treatment of rheumatoid arthritis.

Keywords: rheumatoid arthritis, strontium chloride, Freund’s complete adjuvant-induced arthritis, TNF-a, IL-18, IL-6

GiRiS

Romatoid artrit  (RA), ilerleyici sakatlik, sistemik
komplikasyonlar, erken 0Olim ve sosyoekonomik
maliyetlerle iliskili yaygin bir otoimmun hastaliktir (1). RA
patogenezi hala tam olarak anlasilamayan, karmasik bir
konu olmasina ragmen genetik faktorlerin yani sira cinsiyet,
hormonal faktorler, enfeksiyonlar, immun disregtlasyon,
sigara gibi faktorlerin rol oynadigi dusunudlmektedir (2).
Eklemlerdeki sinoviyal doku; Vvilldz projeksiyonlarinin
olusumu, kikirdak ve kemigi destrukte eden pannus dokusu
olusumu ile birlikte inflamatuvar hicrelerin toplanmasi ile
belirgin sekilde genisler. Kronik sinovit, eklemde bulunan
hicre tiplerinin  ve eklemde toplanan inflamatuvar
hicrelerin etkilesimi ile devam eder ve daha sonra sitokin
etkilesimleri olur (3). Tumoér nekroz faktor (TNF) basta
olmak Uzere interldkin (IL-1, IL-6, IL-8) ve granulosit
makrofaj-koloni  stimile edici faktér (GM-CSF) RA
patogenezinde inflamatuvar surecleri dizenleyen baslica
sitokinlerdir (4,5). RA tedavisinde temel amag remisyondur.
Eklemde inflamasyonun baskilanmasi, eklemde harabiyet
olusmasinin 6nlenmesi veya azaltilmasi hedeflenmeli,
remisyon saglanmazsa en dusuk hastalik aktivitesi ikincil
hedef olmalidir (2). RA tedavisi i¢cin mevcut olan terapdtik
ajanlarin sayisi son 30 yilda ¢ok artmistir. Su anda mevcut
ilagclar Non-steroid anti-inflamatuvar ilaglar (NSAID),
glukokortikoidler,  sentetik hastallk modifiye edici
antiromatizmal ilaglar (DMARD) ve biyolojik DMARD'dIr (6).
Stronsiyum (Sr) metali dogada sadece +2 oksidasyona
ugramis halde bulunur. Sr bilesikleri seramik ve cam
sanayisinde, floresan isiklarda, boya pigmentlerinde ve
medikal alanda Sr klorlr ve Sr peroksit formunda kullanilir
(7). Sr'nin bircok calismada postmenopozal osteoporoziu
kadinlarda etkili bir tedavi oldugu gosterilmistir (8,9). Son
zamanlarda Sr'nin anti-inflamatuvar etkileri Uzerine bircok
calisma yapilmistir. Bu calismalarda Sr'nin 6zellikle TNF-a ve
IL-1  ekspresyonunu azaltarak anti-inflamatuvar etki
gosterdigi gosterilmistir (10-12). Yine son yillarda Sr'nin
osteoartrit tedavisinde yeni bir hastalik modifiye edici ilag
olabilecegi vurgulanmistir. Osteoartritli hastalarinda Sr'nin;
fonksiyonel kapasitede iyilesme, agri skorlarinda azalma ve
eklem hasarinda gerileme sagladigini bildiren yayinlar

mevcuttur (13-15).

GEREG VE YONTEM

Hayvanlar

Calismaya alinan denekler Cumhuriyet Universitesi Tip
Fakiiltesi Deney Hayvanlari Uretim ve Arastirma
Laboratuvarindan temin edildi. Calismamizda her bir grupta
8 adet toplam 48 wistar-albino cinsi, 200-220 gram, 4 aylk
disi ratlar kullanildi. Ratlar 2211 °C oda sicakliginda, %50+5
nem oraninda, 12 saat aydinlik 12 saat karanhk
dongusinde ve sesten uzaklastirilmis ortamda tutuldu.
Beslenmeleri icin standart rat yemi ve musluk suyu

kullanildi.

Deneysel uygulamalar

Deneysel artrit modeli olusturmak icin literatirde tarif
edilen metotlara gore, isida olduralmus ve kurutulmus
Mycobacterium tuberculosis iceren sivi parafin emulsiyonu
Freund's Complete Adjuvan (FCA, Sigma Aldrich),
hayvanlarin sag arka ayak pencelerine, 22 G igne ile 0,1 ml
intradermal yolla tek doz uygulandi (16,17). Deneysel artrit
modeli 17. gun olarak kabul edildi, 17. ve 27. glnler

arasinda uygulanacak tedaviler verildi.

Grup 1: Kontrol

Grup 2: FCA + distile su 1ml/kg, oral
Grup 3: FCA + Sr klorid 5 mg/kg, oral
Grup 4: FCA + Sr klorid 25 mg/kg, oral
Grup 5: FCA + Sr klorid 50 mg/kg, oral

Grup.6: FCA + diklofenak sodyum 5 mg/kg, oral (Diclomec®,
Abdi Ibrahim™)

Penge capi dlcimii: Calismada enjeksiyon gini 0. gin
olarak kabul edilerek, tum gruplarda dijital kumpas ile
ratlarin sag arka ayaklarinda metatars hizasindan pence

cap! 6l¢imu O, 17, 20, 24 ve 28. glnlerde yapild.

Klinik artrit skorlamasi: Bir skala ile (0-4 arasinda
degerlendirilen) 0, 17, 20, 24 ve 28. glinlerde degerlendirildi
(18) (Tablo 1).

Tablo 1. Klinik Artrit Skorlamasi
0 Artrit yok
Eklemde hafif 6dem ve kizariklik
Eklemde orta derecede 6dem ve kizariklik
Eklemde siddetli ddem ve kizariklik
Eklemde ankiloz

H W N -
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Kan ve doku érneklerinin alinmasi: Calismanin sonunda
uygulamalar bittikten sonra tum ratlarin kalplerinden,
anestezi altinda (ksilazin 3mg/kg + ketamin 90mg/kg) kan
ornekleri (3-5 ml) alindiktan hemen sonra ratlara servikal
dislokasyon ile otenazi islemi yapildi. Ratlardan alinan
serum Orneklerinden TNF-a, IL-13 ve IL-6 duzeyleri ELISA

yontemi ile ¢alisilmak Gzere uygun kosullarda saklandi.

Ratlarin deney sonunda sag diz altindan ampute edilerek
alinan &rnekler uygun saklama kosullarinda histolojik ve
immunohistokimyasal (IHC) incelemeler yapmak Uzere

saklandi.

Histopatolojik degerlendirme

Ratlarin sag ayak orneklerine fiksasyon amaciyla %10'luk
formaldehitte 24 saat bekletildikten sonra dekalsifikasyon
islemi uygulandi. MetaTarsoFalangeal  (MTF) eklemleri
iceren dokular takip islemine alindiktan sonra parafin ile
bloklandi. Alinan bloklardan Leica marka mikrotom
cihazinda 2.5 mikron kalinliginda kesitler alindi. Bu
kesitlerin bir kismi hematoksilen-eozin (H&E) boyamak icin
normal lama, bir kismi ise immunohistokimya boyamak icin
pozitif yUklu lama alindi. Pozitif yukli lamlara alinan
preparatlara ise TNF-a antikoru ile immunohistokimya

boyamalari yapildi.

Mikroskobik degerlendirmeler patoloji laboratuvarinda
uzman bir patolog tarafindan gruplara ait bilgisi olmadan
kor olarak incelendi. Alinan érneklerden kesitlerde en az iki
MTF eklemi gorulen kesitler degerlendirmeye alindi.
Hematoksilen-eozin ile boyanan preparatlardaki
degerlendirmeler ekleme komsu dokulardaki inflamasyon
derecesi, sinoviyal hiperplazi, kikirdak erozyonu ve kemik
erozyonu olarak degerlendirildi. Degerlendirmeler X40,
X100, X200 ve X400 buyutme sahalarinda incelenerek
yapildi. inflamasyon skoru degerlendirmesi; 0:
mononukleer hicre infiltrasyonu yok, 1: hafif derecede
mononukleer hucre infiltrasyonu, 2: orta derecede
mononukleer hulcre infiltrasyonu, 3: agir derecede
mononukleer hicre infiltrasyonu olarak skorlandiktan
sonra ilgili alanda gorulen apse varligl +1 puan, granilom
varligl +1 puan toplam skora eklenerek toplamda 0-5
arasinda skorlandi. Sinoviyal hiperplazi degerlendirmesi; 0:
sinoviyal hiperplazi yok, 1: hafif derecede sinoviyal
hiperplazi, 2: orta derecede sinoviyal hiperplazi, 3: agir
derecede sinoviyal hiperplazi olarak skorlandi. Kikirdak
erozyonu degerlendirmesi; 0: kikirdak erozyonu yok, 1: hafif

derecede kikirdak erozyonu, 2: orta derecede kikirdak

erozyonu, 3: agir derecede kikirdak erozyonu olarak
skorlandi. Kemik erozyonu degerlendirmesi; 0: kemik
erozyonu yok, 1: hafif derecede kemik erozyonu, 2: orta
derecede kemik erozyonu, 3: agir derecede kemik erozyonu

olarak skorlandi.

IHC degerlendirmelerde eklem ve ekleme komsu
dokulardaki TNF-a boyanma paternlerine gore fokal ve
diffiz olarak iki kategoride incelendi. Alinan &rneklerden
kesitlerde en az iki MTF eklemi gorilen kesitler
degerlendirmeye alindi. Degerlendirmeler X40, X100, X200
ve X400 buyUtme sahalarinda incelenerek yapildi. Fokal
boyanma; 0: boyanma yok, 1: 0-10 hucre, 2: 10-20 hdicre, 3:
20'den fazla hucre olarak skorlandi. Diffiz boyanma; O:
boyanma yok, 1: hafif derecede diffuz boyanma, 2: orta
derecede diffiz boyanma, 3: agir derecede diffiiz boyanma
olarak skorlandi. iki boyanma paternindeki skorlar

toplanarak toplam skor hesaplandi.

TNF-q, IL-1B ve IL-6 6l¢imleri: Serumdaki proinflamatuvar
sitokin seviyeleri (TNF-q, IL-1(3 ve IL-6) ELISA kiti kullanilarak

dretici talimatlarina gére degerlendirildi.

istatistiksel Analiz

Calismaya alinan rat sayisi Cumhuriyet Universitesi Deney
Hayvanlari yonetmeligine gobre grup basina 8 ile
sinirlandinlmistir.  Bu  sebeple  calismanin  analizleri
parametrik olmayan testler ile degerlendirilmistir. Ayni gin
icerisindeki gruplarin ¢oklu karsilastirmalarinda Kruskal-
Wallis H testi, ikili karsilastirmalarinda ise Mann-Whitney U
testi  kullanilmistir.  Ayni grubun  farkli  gunlerdeki
Olcimlerinin ¢oklu karsilastirmalarinda Friedman F testi, ikili
karsilastirmalarinda Wilcoxon isaret testi kullanilmistir. T4m

testler %95 gliven seviyesinde incelenmistir.

BULGULAR
Calismanin 26. gininde yapilan kontrollerde VI. Gruptan
bir rat ex olmustur. VI. grubun degerlendirmeleri ve

istatistiksel analizleri 7 rat Uzerinden yapilimistir.

Klinik Artrit Skorlamasi:

Calismanin  17. gununde vyapilan ilk degerlendirmede
kontrol grubuna kiyasla tum gruplarda klinik artrit
skorlamasinda anlamli artis bulundu (p<0.05). Bu da basarili
bir sekilde artrit modeli olusturdugumuzun gdstergesidir.
Tedaviye basladigimiz 17. gun ile tedavi sonu 28. gin
arasinda tedavi verilen tim gruplarda klinik artrit

skorlarinda anlamli azalma gorulmustir (p<0.05). Bu
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gruplar kendi aralarinda kiyaslandiginda tedavinin higbir

glnunde anlamli farklilik yoktu (p>0.05) (Tablo 2).

Kumpas ile pence cevresi dlcimleri:

Kumpas ile yapilan degerlendirmelerde 17. gunde FCA
enjeksiyonu yapilan tim gruplarda 0. Glne goére pence
cevresi Olcimlerinde anlamli artis olmustur (p<0.05). Sr
klorid ve diklofenak tedavisi alan gruplarda pencge cevresi
Olcimlerinde anlamli  azalma gordlmustir  (p<0.05).
Diklofenak tedavisi alan gruptaki iyilesme Sr klorid alan
gruplara kiyasla daha fazlaydi (p<0.05). Sr klorid tedavisi
verilen gruplar arasindaki pencge c¢evresi 6lcimundeki
azalmada sadece Grup Il ile Grup V arasinda anlamli
farklilik goraldi (p<0.05) (Tablo 2).

Tablo 2. Gruplarin klinik, laboratuvar 6l¢iimleri (Ortalama +
Standart sapma)

Gl Gl Gl GIV GV GVI
17.giin oo D750, 27560 275604 263605 286403
Artrit skoru . 46% A6% 6% 2% 8%
28.giin oo 2870, 150, 16305 138505 114203
Artrit skoru - 35 53 2% 2% 8
1})1'2”: 7,430, 10,05¢ 9,790 9,51*02 9,84*03 09,8403
L enee 16 041x  ,28x 6 4 8
olglimu
zfe‘g”e” 7,52%0, 9,64%0, 8,6%0, 850,37 82301 7,890,3
[ ense. 19 58 32x x 3x 6+
olgimi
+ + +
NP 225%18 329818 1902 o0 100 5122393 185+158
4 4 80
ik + i
g Y82 3O7EIL 4D 4001167 4212157 5412199
6 5 26
+ +
IL-6 244351 3447 14 282%1 2762104 327+131  400%90

*: p<0.05 G: Grup

TNF-a, IL-1B ve IL-6 dlgiimleri:

Serum TNF-q, IL-1B ve IL-6 6lcumleri ELISA kiti kullanilarak
spektrofotometrik yontemle pg/mL olarak olculdd.
Gruplarin ortalama ve standart sapma degerleri hesaplandi.
Kontrol grubuna kiyasla diger gruplarda anlamli farklilik

gorulmemistir (p>0.05) (Tablo 2).

Tablo 3. Gruplarin histopatolojik inceleme sonuglari

Histopatolojik Degerlendirmeler:

Hematoksilen-eozin boyama preparatlarinda inflamasyon
skoru, sinoviyal hiperplazi, kikirdak erozyonu ve kemik
erozyonu olarak skorlanarak degerlendirildi. IHC boyama
preparatlarinda fokal ve diffiz boyanma olarak

degerlendirilip toplam skoru hesaplandi.

inflamasyon Skoru:
inflamasyon skoru tedavi alan tim gruplarda azalmisti
(p<0.05). lyilesme gérulen bu gruplar arasinda anlamli

farklilik yoktu (p>0.05) (Tablo 3).

Sinoviyal Hiperplazi:

Sinoviyal hiperplazi, artrit olusturulup tedavi almayan Grup
II'ye kiyasla Grup Il hari¢ tim gruplarda anlamh derecede
azalmisti (p<0.05). Fakat bu gruplar arasinda fark yoktu
(p>0.05) (Tablo 3).

Kikirdak Erozyonu:

Kikirdak erozyonu Grup Il'ye kiyasla tedavi verilen tim
gruplarda anlamli olarak daha az goruldu (p<0.05). Kikirdak
erozyonunda en fazla azalma diklofenak tedavisi alan
gruptaydi. Fakat 50 mg/kg Sr klorid alan grupla arasinda
anlaml fark yoktu (p>0.05). Sr klorid dozu arttikca kikirdak
erozyonunda azalmanin daha fazla oldugu géruldi. Sr
klorid tedavi alan gruplar arasinda sadece Grup IV ve V

arasinda anlamli fark yoktu (p>0.05) (Tablo 3).

Kemik Erozyonu:

Kemik erozyonu tedavi alan tim gruplarda anlamli olarak
daha az goruldu (p<0.05). Diklofenak grubundaki azalma
diger gruplara gore daha fazlaydi. Ozellikle Sr klorid 50
mg/kg verilen grupta diklofenak grubuna benzer derecede
iyilesme goruldli. Diger Sr klorid tedavisi alan gruplar

arasinda iyilesmede farklilik gérilmedi (p>0.05) (Tablo 3).

Gruplar | 1
inflamasyon Skoru 0£0 4,50,53
Sinoviyal Hiperplazi 0,13%0,35 2,5%0,53
Kikirdak Erozyonu 0£0 2,75%0,46
Kemik Erozyonu 0£0 2,75%0,46
IHC TNF-a 1,25%0,46 3,50%0,53¢

11 vV Vv VI
3,13%1,13% 3,63£0,52+ 3,8740,35+ 3,57£0,53+
2,25%0,89 1,25%0,46* 1£0* 1£0*
1,5¢0,53% 1£0+1 0,75%0,46+1 0,43%0,53+t
1,3840,52+ 120+ 0,5%0,53+] 0,29%0,49+]
2,880,35¢ 3£0¢ 3,13£0,35¢ 2,860,384

*: Grup Il ile tedavi alan gruplarin karsilastiriimasi p<0.05. **: Grup Il ile Grup IV, V ve VI'nin karsilastirmasi p<0.05. t: Grup Ill ile Grup 1V,
Grup V ve Grup VI arasindaki karsilastirma p<0.05. j: Grup IV ile Grup V ve Grup VI'nin karsilastirimasi p<0.05. []- Grup Ilé diger

gruplarin karsilastiriimasi p<0.05

IHC TNF-a degerlendirmesi:

Kontrol grubu olan I. Grup ile diger tim gruplar arasindaki

degerlendirmede kontrol grubundaki skorun diger tim
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gruplardan anlamli derecede az oldugu gozlenmistir
(p<0.05). Artrit grubu olan Grup Il ile tedavi alan gruplar
kiyaslandiginda skor ortalamalari daha dusik olmasina
ragmen gruplar arasinda istatistiksel anlamli fark olmadigi

gbzlenmistir (p>0.05) (Tablo 3).

TARTISMA

RA, eklemlerde inflamasyon ve bozulma ile karakterize olan
ayni zamanda fonksiyonel kayba yol acan, yasam kalitesini
azaltan, morbidite ve mortaliteyi arttiran kronik bir
otoimmun hastaliktir (19). TNF basta olmak tzere IL-1, IL-6,
IL-8 ve GM-CSF RA patogenezinde inflamatuvar slrecleri
dizenleyen baglica sitokinlerdir. RA patogenezinde
proinflamatuvar ve anti-inflamatuvar sitokin aktivitelerin
arasindaki dengesizligin otoimmunite, kronik inflamasyon
ve dolayisiyla eklem hasarini indtikledigi bilinmektedir (4,5).
RA tedavisinin temel amaci, inflamasyonu durdurmak,
semptomlari hafifletmek, eklem ve organ hasarini énlemek,
fiziksel islevi gelistirmek ve uzun vadeli komplikasyonlari
azaltmaktir. Mevcut tedavi modelleri, hastaligin erken
evrelerinde yogun bir sekilde tedavi edilmesini saglar ve
erken agresif tedaviye baslamak, remisyonu hedeflemek
gibi, amaclara ulasmak icin 6zel tedavi stratejileri izlenmesi

onerilir (19).

Biz calismamizda RA tedavisinde kullanilabilecek yeni bir
ajan olarak Sr'nin anti-inflamatuvar etkinligini arastirdik.
Sr'nin anti-inflamatuvar etkileri son zamanlarda tip alaninda
ilgi cekici konulardan biri olmustur. Ayni zamanda Sr'nin
osteoartrit tedavisinde hastalik modifiye edici bir ilag olarak
kullanilmasiyla ilgili son yillarda yapilmis bir¢cok calisma
mevcuttur (13-15). Literatlrde Sr'nin anti-inflamatuvar
etkinliginin arastiriimasina yonelik yapilan ¢alismalarda FCA
kullanilarak deneysel artrit modeli ile yapilmis bir ¢alisma
bulunamamistir. Bizim calismamiz bu agidan
degerlendirildiginde  yapilmis ik ¢alismadir.  Farkli
inflamatuvar sureglerin olusturuldugu bircok calismada
Srnin anti-inflamatuvar etkinligi 6zellikle sitokin seviyeleri

Uzerinden arastiriimistir.

Sr'nin bizim ¢alismamizda oldugu gibi bir¢ok calismada anti-
inflamatuvar etkileri sitokinler Uzerinden arastiriimistir.
Calismamizda sitokin degerleri dlcimleri tim gruplarda
anlamli bulunamadi. Bunun sebebinin ise eklem sivisina
kiyasla bu sitokinlerin serum seviyelerinin baska bir¢ok
faktore bagl olarak da degisebilmesi veya calisma
prensibinde

kaynaklanan hatalardan oldugu

disunulmektedir. Calismamiza benzer sekilde zymosan

kaynakli artrit olusturulup 300 mg/kg Sr ranelat verilen bir
calismada 6. saatte eklemde olculen TNF-a ve IL-13
seviyelerini azalttigl goérilmus. Sr'nin sinoviyal hicrelerde
nikleer faktor kappa B (NF-kB) aktivasyonunu inhibe
ederek etki edebilecegini 6ne sirmuslerdir (10). Bu yolak
Uzerinden IL-1p'nin azaldigina dair yapilmis bir baska
calismada da osteoartrit modelinde Sr'nin anti-inflamatuvar
etkinligini sinoviyumda O6lgulen IL-1B azalmasi ile oldugu

belirtilmistir (12).

Srnin anti-inflamatuvar etkinligini gostermek igin farkli
dokularda yapilmis calismalar da mevcuttur. Uyarilmis
monosit hicrelerine Sr ilavesi sonrasi 6l¢tlen TNF-a ve IL-6
seviyesini azalttigl ancak IL-1B ve IL-18 seviyelerinde anlamli
degisiklik olmadigl goérulmistir (20). Yine Ulseratif kolit
modelinde Sr tedavisinin serum TNF-a seviyesini dusurdigu

gosterilmistir (21).

RA'da kikirdak ve kemik dokusunda hasar ve erozyon
gorulmektedir. Bizim ¢alismamizda 6zellikle Sr klorid'in 50
mg/kg dozunda kemik ve kikirdak dokuda belirgin
iyilesmeler gérilmustdr. Liu ve ark. 2014 yilinda ve Zhu ve
ark. 2016 yilinda yaptiklari calismalarda titanyum ile
olusturulmus osteoliz modelinde Sr'nin anti inflamatuvar
etkilerini goéstermislerdir (11,22). Zhu ve ark. histolojik
olarak yapilan degerlendirmede Sr'nin kikirdak kaybini
azaltug ve IHC olarak ol¢ilen TNF-q, IL-1(3, IL-6 ve RANKL
gen ekspresyonunu azalttigl belirtilmistir. Bu calismada
Sr'nin RANKL Uzerinden inflamatuvar kaynakli kemik yikimi
Uzerine etkili oldugu ifade edilmistir (11). Rodrigues ve ark.
2018 yihinda yaptigi bir calismada; ratlarda osteoartrit
modelinde Sr ranelatin, sinoviyal sividan alinan érneklerde
IL-6, IFN gama ve TNF-a seviyelerindeki azalma ile eklem
hasarini azalttigi gorulmdustar (14). Yine Sr'nin kikirdak
matriks kalitesini iyilestirdigi Mierzwa ve ark. yaptig

calismada ifade edilmistir (23).

Calismamizda eksiklikler oldugunu kabul ediyoruz. Bunlar;
sitokin seviyelerinin sinoviyal sividan alinan o6rneklerde
Olgilememesi ve

radyolojik degerlendirmelerin

olmamasidir.

Etik: Bu calismanin etik kurulu alinmistir.
Ethics committee approval had been taken.
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Yelken Goguste Toraks Duvari Stabilizasyonu Ameliyatlarinin Sag
Kalima Olumlu €tkisi

Positive Effect of Thoracic Wall Stabilization Surgeries on The Survival of The Flail Chest

Oktay Aslaner

Gogiis Cerrahisi Anabilim Dali, Alanya Aldeddin Keykubat Universitesi Tip Fakiiltesi, Alanya, Antalya/Tiirkiye

Ozer

AMAC: Kiint toraks travmalari sonrasinda gelisen yelken gogiis patolojisinin cerrahi ydntemlerle tedavi edilmesinin sag kalima
olumlu etkisini gostermek istedik.

GEREC VE YONTEM: 2010-2020 yillari arasinda Aldeddin Keykubat Universitesi Alanya Eitim Arastirma hastanesi gédiis
cerrahisi kliniginde takip ve tedavisi yapilan yelken gégiis vakalari retrospektif olarak incelendi. Cerrahi ydntem olarak; metal
plaklarla kirik kostalarin ve sternumun stabilizasyonu ile Judet Struts isimli titanyum plaklar kullanildi.

BULGULAR: Vakalarin 17 (%43,6) sina toraks duvari stabilizasyonu ameliyati yapildi, 22 (%56,4) vaka ise konservatif yaklasimlarla
tedavi edilmeye ¢alisildi. Konservatif yaklasimda bulunulan hastalarin hem yogun bakimda hem de serviste kalis siireleri anlamli
sekilde diistikti. Stabilizasyon ameliyati yapilan 17 hastamizdan 1 hastamiz (%5,8) mortaliteyle sonuglanirken, konservatif
yaklasilan 22 hastadan 6 (%27,2) tanesi mortalite ile sonug¢landi. Stabilizasyon ameliyatinin sag kalima olumlu katkisi anlamli
bulundu. Pnémoni gelisen vakalarin 1 (%7,7) tanesi stabilizasyon ameliyati yapilan vaka iken, 12 (%92,3) tanesi konservatif
yaklasilan vakalardi. Pnémoni gelisme orani agisindan ise konservatif yaklasilan vakalar istatistiksel olarak anlamli oranda yiiksek
tespit edildi.

SONUC: Yelken gdgiis patolojisi gelisen kiint toraks travmali vakalarda toraks duvari stabilizasyonu ameliyatlarinin akciger

kontiizyonu ve pnémoni insidansini, ventilatorde ve yogun bakimda kalma siirelerini 6nemli élciide azaltarak sag kalima énemli
ol¢lide katki sagladigini diistintiyoruz.

Anahtar Kelimeler: yelken gagtis, kaburga kirigi, stabilizasyon ameliyati

ABSTRACT

OBJECTIVE: We aimed to show the positive effect of surgical treatment of flail chest pathology depending on blunt thoracic
traumas on survival.

MATERIALS AND METHODS: The cases of flail chest who were followed up and treated in the thoracic surgery clinic of Alaaddin
Keykubat University Alanya Education and Research Hospital between 2010 and 2020 were retrospectively analyzed. As a
surgical method; With the stabilization of the broken ribs and sternum with metal plates, titanium plates named Judet Struts were
used.

RESULTS: Thoracic wall stabilization surgery was performed in 17 (43.6%) cases, and 22 (56.4%) cases were treated
conservatively. Hospitalization of intensive care unit and service room was significantly less in the patients conservative approach
applied. One (5.8%) of 17 patients who underwent stabilization surgery died. Six (27.2%) of 22 patients who were conservatively
treated died. The positive contribution of stabilization surgery to survival was found statistically significant. One (7.7%) patient
applied stabilization surgery became pneumonia. 12 (92.3%) conservatively treated patients became pneumonia. Pneumonia
development rate was found statistically significantly higher in conservatively treated patients.

CONCLUSION: We think that in flail chested patients, thoracic stabilization surgeries significantly reduce the incidence of lung
contusion, pneumonia, and duration of stay in the ventilator and intensive care unit and provide significantly increasing in
survival.

Keywords: flail chest, rib fracture, stabilization surgery

GiRiS kirilmasi ve her kaburganin da en az iki yerinden kiriimasi
Yelken g6gUs patolojisi; toraks duvarinda bir alanin instabil gerekmektedir. Yelken gogis patolojisi  kint toraks
hale gelerek nefes alip vermekle paradoks hareket travmalarinin  %10-15'inde gelismektedir. Yelken gogus
etmesiyle karakterize bir patolojidir. Toraks duvarinda patolojisi akciger kontiizyonu, mediastinal flatter gibi

instabil bir alanin olusabilmesi i¢in en az iki kaburganin

Yazisma Adresi/Address for Correspondence: Oktay Aslaner, MD, ALKU Alanya Egitim ve Arastirma Hastanesi Gégiis Cerrahisi AD Alanya, Antalya/Tiirkiye
E-Posta/E-Mail: oktay.aslaner@alanya.edu.tr || Tel: +90 541974 0207

Received/Gelis Tarihi: 18.09.2020 || Accepted/Kabul Tarihi: 16.10.2020
Bu Eser Creative Commons Atif-Gayriticari 4.0 Uluslararasi Lisansi ile Lisanslanmistir. This work is licensed under a Creative Commons l

Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0).


https://orcid.org/0000-0002-2952-6677
https://orcid.org/0000-0002-2952-6677
https://orcid.org/0000-0002-2952-6677
https://orcid.org/0000-0002-2952-6677

Aegean J Med Sci
2020;3:117-123

Aslaner
Yelken Gégliste Cerrahi

durumlarin gelismesine yol acarak hayati tehdit eden

solunumsal ve dolasimsal patolojilere neden olur (1-3).

Yelken gogus tedavisinde iki ana yaklasim tarzi mevcuttur.
Bunlardan birisi; hastanin entube edilip mekanik ventilatore
baglanarak uzun sire kendi spontan solunumu olmadan bu
halde kalarak kosta kiriklarinin iyilesmesinin beklenmesi ve
bdylece yelken gogus patolojisinin ortadan kalkmasinin
saglanmasidir. Son yillarda daha c¢ok tercih edilen diger
tedavi yontemi ise toraks duvarinda instabil hale gelen
alanin kosta stabilizasyonu, gerekiyorsa sternum fiksasyonu
gibi yontemlerle stabil hale getirilerek yeken goégus
patolojisinin cerrahi olarak ortadan kaldirilmasidir (2). Bu
tedavi yontemlerinden hangisinin uygulanacagl ve cerrahi

tedaviye ne zaman karar verilecegi hala tartismalidir (3, 4).

Biz bu calismamizda klinigimizde toraks  duvari
stabilizasyonu yaptigimiz hastalarla mekanik ventilasyonda
spontan iyilesmeye birakilan hastalar takip ve tedavi
esnasinda gelisen komplikasyonlar ki bunlar genelde
pndémoni , sepsis ve barotravmadir (2) , hastanede kalis
sureleri ve mortalite oranlari agisindan karsilastirilarak
toraks duvari stabilizasyonu ameliyatlarinin sag kalima

olumlu katkisini incelemeye calistik.

GEREG VE YONTEM

2010-2020 yillari arasinda Alaaddin Keykubat Universitesi
Alanya Egitim Arastirma hastanesi gogus cerrahisi kliniginde
takip ve tedavisi yapilan yelken gégus vakalari retrospektif
olarak incelendi. Bu sire =zarfinda ek travmasina
bakilmaksizin konservatif ve cerrahi tedavi uygulanan tim
yelken go6gus vakalari calismaya dahil edildi. Yelken gogus
gelismeyen toraks travmalari calisma disi tutuldu. Yelken
gogls patolojisi nedeniyle calismamiza dahil ettigimiz

vakalarimizin &zelliklerini tablo 1'de gosterdik.

Cerrahi tedavi uyguladigimiz vakalarimizin 2 tanesinde
metal plaklar kullandik. Bu vakalarda fikse etmek
istedigimiz kiriklarin distal ve proksimalleri matkapla delindi
ve metal plaklar vidalalarla fikse edildi. Diger vakalarimizin
tamaminda Ozel aparatlarla kirik kostalarin distal ve
proksimallerinden sikistirmak yontemiyle fikse
edebildigimiz, matkapla delmek ve vida kullanmak zorunda
kalmadigimiz bukdulebilir Judet's Struts ( Judet kilidi) isimli
oldukca hafif agirlikta olan titanyum plaklar kullandik.
Cerrahi insizyon olarak; tek tarafli yelken g6guste o tarafa

yonelik cilde torakotomi insizyonu yapildi. Cilt, cilt alti ve kas

insizyonlari yapilarak toraks duvarina ulasildi. MUmkdn
oldugunca kas koruyucu girisimler tercih edildi. iki tarafl
yelken gogls vakalarinda cilde sternotomi insizyonu
yapilarak sternuma ulasildi. Kesinin Ust tarafindan
klavikulalara paralel kesi yapilarak cilt, cilt alt ve kas
tabakalari kesilerek sternuma ve her iki toraks kesimine

ulasim saglandi.

Calismamiza Alanya Alaaddin Keykubat Universitesi Tip
Fakultesi Klinik Arastirmalar Etik Kurulundan 22-11 karar

numarasi ile etik kurul onayr alinmistir.

Tablo 1: Yelken gogis vakalarinin 6zellikleri

n %
. X yapildi 17 43,6
Stabilizasyon Ameliyati
yapilmadi 22 56,4
. var 8 20,5
Sternum Kirigi
yok 31 79,5
e tek tarafli 31 79,5
Yelken GOgls .
cift tarafli 8 20,5
var 15 38,5
Ek Travma
yok 24 61,5
. var 7 18,4
Mortalite
yok 31 81,6
. . gelisti 13 33,3
Pnomoni . .
gelismedi 26 66,7
minimal 26 66,7
Akciger Kontuizyonu yaygin 10 25,6
yok 3 7,7
minimal 9 23,1
Pnomotoraks total 14 35,9
yok 16 41
minimal 14 359
Hemotoraks yaygin 10 25,6
yok 15 38,5
. X uygulandi 18 46,2
Tup Torakostomi
uygulanmadi 21 53,8

istatistiksel Yontem:

Verilerin degerlendirilmesinde SPPS 25 (IBM  Corp.
Released 2017. IBM SPSS Statistics for Windows, Version
25.0. Armonk, NY: IBM Corp.) istatistik paket programi
kullaniimistir. Degiskenler Medyan (IQR) ylzde ve frekans
degerleri kullaniimistir Kategorik veriler Fisher's Exact Test
ve Ki Kare testi ile analiz edilmistir. Beklenen frekanslarin %
20'den kiguk oldugu durumlarda bu frekanslarin analize
dahil edilmesi i¢in “Monte Carlo Simulasyon Yéntemi” ile
degerlendirme yapilmistir. Testlerin anlamlilik dizeyi igin
p<0,05 ve p<0,01degeri kabul edilmistir. Calismamizin

istatistiksel analizini tablo 3'de gosterdik.
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Tablo 3. Cerrahi ve konservatif tedavi uygulamalarinin istatistiksel analizi

n
var %

Sternum Kirigi ’
n

yok %

n

tek tarafli %

Yelken Gogis 0
n

cift tarafli %

0

n

var %

Ek Travma }
n

yok %

n

var %

Mortalite °
n

yok o

0

. n

gelisti %

Pnémoni :
n

gelismedi %

0

. n

minimal %

0

. . n
Akciger Kontuizyonu yaygin %
0

n

yok %

0

. n

minimal %

0

n

Pnémotoraks total %
0

n

yok %

.. n

minimal %

0

n

Hemotoraks yaygin %
0

n

yok %

n

uygulandi %

Tup Torakostomi ?
n

uygulanmadi %

0

Stabilizasyon Ameliyati
Total
Yapildi Yapilmadi p
4, 4, 8
50,00% 50,00% 100,00%
0,682
13, 18, 31
41,90% 58,10% 100,00%
13, 18, 31
41,90% 58,10% 100,00%
0,709
43 4a 8
50,00% 50,00% 100,00%
8a 7a 15
53,30% 46,70% 100,00%
0,508
% 15, 24
37,50% 62,50% 100,00%
1a 6b 7
14,30% 85,70% 100,00%
0,037*
164 15, 31
51,60% 48,40% 100,00%
1a 12 13
7,70% 92,30% 100,00%
0,002**
164 100 26
61,50% 38,50% 100,00%
14, 12, 26
53,80% 46,20% 100,00%
1a 9b 10
0,040 *
10,00% 90,00% 100,00%
23 13 3
66,70% 33,30% 100,00%
23 73 9
22,20% 77,80% 100,00%
4, 10, 14
0,032 *
28,60% 71,40% 100,00%
11, 5 16
68,80% 31,30% 100,00%
5a 9 14
35,70% 64,30% 100,00%
3a 7a 10
0,300
30,00% 70,00% 100,00%
93 6a 15
60,00% 40,00% 100,00%
6a 12, 18
33,30% 66,70% 100,00%
0,334
11, 10, 21
52,40% 47,60% 100,00%

*p<0,05 **p<0,01

BULGULAR

Vakalarin 17 (%43,6) sina toraks duvari stabilizasyonu
ameliyati yapild, 22 (%56,4) vaka ise konservatif
yaklasimlarla tedavi edilmeye calisildi. Vakalarin 8 (%20,5)
tanesinde yelken gogus klinigine yol acan patolojilerden
birisi de sternum kingiydi. 8(%20,5) vakada yelken gégus cit
tarafli iken 31 (%79,5) vakada tek tarafli idi. 15 (%38,5)

vakada yelken gogusle sonuglanan toraks travmasina eslik

eden baskaca vicut travmalari da mevcuttu. Stabilizasyon
sonrasi yogun bakimda kalis sureleri minimum 1 gin
maksimum 8 glin olarak tespit edildi. Stabilizasyon sonrasi
serviste kalis sUreleri ise minimum 2 gtin maksimum 11 gun
olarak tespit edildi. Bu sureler konservatif yaklasimda
bulunulan hastalarin hem yogun bakimda hem de serviste
kalis surelerine gére anlamh sekilde dustktl. Stabilizasyon
ameliyati yapilan 17 hastamizdan 1 tanesi (%5,8)
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mortaliteyle sonuglanirken, konservatif yaklasilan 22 Resim 3. Sternum, ayrilmis kostokondral bileskeler ve kirik
kostalarin gériintiisi

hastadan 6 tanesi (%27,2) mortalite ile sonuclandi.
Stabilizasyon ameliyatinin sag kalima olumlu katkisi anlamli
bulundu. Pndémoni gelisen vakalarin 1(%7,7) tanesi
stabilizasyon ameliyati yapilan vaka iken, 12 (%92,3) tanesi
konservatif yaklasilan vakalardi. Pnémoni gelisme orani
agisindan ise konservatif yaklasilan vakalar istatistiksel
olarak anlamli oranda yuksek tespit edildi. cerrahi
uyguladigimiz vakalarimizin servis ve yogun bakimda kalma

surelerini tablo 2'de gosterdik.

Tablo 2. Cerrahi uygulanan vakalarin servis ve yogun bakimda
kalis siireleri

N Min.  Maks. x SD

Stabilizasyon

éncesi YB Kalis 39 1 26 11,00 6,909

Stabilizasyon Resim 4. Sternum, kostokondral bileskeler ve kirik kostalarin
17 1 8 2,24 1,821

sonras! YB kali plaklar yardimiyla fikse edilmesi

Serviste kalis 31 2 11 6,10 2,688 . .

YB: yogun bakim, Min.: minimum, Maks.: maksimum, SD: standart
sapma

Resim 1. Kirik kosta gériintisii

Resim 5. Sternum kiriginin ve kostalarin fiksasyonunun birlikte
gosterimi

Resim 2. Plaklarla stabilize edilmis kostalarin gériintisii
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Resim 6. Yelken gégtiste kosta kiriklarinin 3 boyutlu gosterimi

TARTISMA

Bu calismanin ana ve carpici sonucu; kint toraks travmasi
sonrasi yelken gogls patolojisi gelisen hastalarda, yelken
g06gUs patolojisinin toraks duvari stabilizasyonu ameliyatlari
ile giderilmesinin sag kalima %94,2 oraninda istatistiksel

olarak anlamli katkida bulundugudur.

Genel literatlr taramasinda toraks duvari stabilizasyonu
uygulanan vakalarin mortalite ve morbidite oranlari
konservatif yaklasima gore ¢ok daha dustk bulunmustur (5-

7).

Yelken gogls vakalarinda erken toraks duvari
stabilizasyonu ameliyatlari yogun bakim kalis surelerini,
ventilator gerekliligini, hastanede kalis surelerini ve
pndémoni gelisme oranlarini anlamh sekilde distrmektedir.
Althause ve arkadaslari 2005-2010 yillari arasinda yaptiklari
50 serilik retrospektif calismalarinda 22 tane toraks duvari
stabilizasyonu uygulanan vaka ile 28 tane konservatif
yaklasimla tedavi edilen vakalarini karsilastirmiglar. Opere
edilen vakalarin yogun bakimda kalma surelerini (7.59 vs.
9.68 gun, P = 0.018), ventilator gerekliligini (4.14 vs. 9.68
gln, P =0.007), hastanede kalig surelerini (11.9 vs. 19.0 glin,
P = 0.006), trakeostomi gerekliligini (4.55% vs. 39.29%, P =
0.042), pnémoni gelisme oranlarini (4.55% vs. 25%, P =
0.047), tekrar entibe olma ihtiyacini (4.55% vs. 17.86%, P =
0.34), ve post op evde oksijen gereklilik oranlarini (4.55% vs.
17.86%, P = 0.034) istatistiksel olarak anlamli sekilde dustk

bulmuslar (5).

Balci ve arkadaslari 1991-2000 yillari arasindaki toraks
duvari stabilizasyonu ameliyati yaptiklari 27 vaka ile aralikli
pozitif basingh ventilasyon (IPPV) yaptiklari 19 hastayl ve
senkronize aralikli zorunlu ventilasyon (SIMV) yaptiklari 18
hastayl retrospektif olarak incelemisler. Mortalite oranlari
cerrahi uygulanan grupta % 11,1, konservatif tedavi

yaklasimi ile ventilatorde takip edilen grupta ise %27 olarak

bulmuslar. Cerrahi uygulanan grubun mortalite oranlarinin
konservatif tedavi uygulanan gruba gore anlamli dusik
oldugunu tespit etmisler. Hastalarin ventilatdrde kalis
sureleri, hastanede kalis sdreleri acisindan da cerrahi
grubun istatistiksel olarak dusuk oldugu tespit edilmis. Balci
ve arkadaglari toraks duvari stabilizasyon ameliyatlarinin
yelken gOguste mortalite ve morbidite oranlarinin
istatistiksel olarak anlamli dusik oldugunu ve konservatif

tedaviye gore ustun oldugunu tespit etmislerdir (6).

Slobogean ve arkadaslari 753 hasta iceren 11 yayin
Uzerinden yaptiklari meta-analizde yine hastanede kalis
surelerini, yogun bakimda kalis sUrelerini, ventilatdre bagl
kalma surelerini, pnémoni gelisme oranlarini ve sepsis
gelisme oranlarini cerrahi uygulanan hastalarda istatistiksel

olarak anlamli sekilde disuk bulmuslardir (7).

Marasco ve arkadaslari 230 yelken go0gUs hastasini
prospektif olarak incelemisler ve cerrahi yapilan grupta
hastanede kalis surelerini, yogun bakim kalis surelerini,
mekanik ventilatére bagll kalma sulrelerini istatistiksel

olarak anlamli olacak sekilde az bulmuslardir (8).

Yine Tanaka ve arkadaslari 18 tane stabilizasyon
uyguladiklari vakalariyla, 19 tane konservatif tedavi
uyguladiklari  vakalarini  karsilastirdiklari  ¢alismalarinda
stabilizasyon uygulanan vakalarda akciger kontlzyonu
gbérilme oranlarini,  pndémoni  gdérilme  oranlarini,
ventilatore bagl kalma surelerini, yogun bakimda kalma
surelerini, trakeostomi acilma oranlarini ve total tedavi
masraflarini istatistiksel olarak anlamli oranda dusuk

bulmuslardir (9).

Yelken gogis vakalarinin  konservatif tedavilerinde
karsilasilan en 6nemli problem pndémoni ve pnémoninin
takip ettigi sepsistir. Ventilatorde kalma sureleri uzadikca
bu ihtimal artmaktadir. Freedlan ve arkadaslari, konservatif
yontemlerle tedavi ettikleri vakalardan 14 gindn altinda
ventilatére bagl kalan 17 hastadan 10 tanesinde pnémoni
gelisirken, 14 glnin Uzerinde ventilatére bagl kalan 9
vakanin tamaminda pndmoni gelismis ve bu vakalarin 6

tanesi sepsisten kaybedilmistir (10).

Toraks duvari stabilizasyonu uygulanan vakalarda cerrahi
sonrasi en sik gorulen komplikasyonlar; yara yeri
enfeksiyonlari, hematom, migrasyon, agri, rijidite ve kot

osteomiyelitidir (11).

Yelken go6gus vakalarinin cerrahi yontemle stabilize
edilmesinin erken dénemde oldugu gibi uzun dénemde de
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istatistiksel olarak anlamli faydalari tespit edilmistir.
Granetzny ve arkadaslari cerrahi uyguladiklari 20 vaka ile
konservatif tedavi uyguladiklari 20 hastanin akciger
fonksiyonlarini solunum fonksiyon testiyle 2 ay sonra
karsilastirmislar ve cerrahi uygulanan hastalarin zorlu vital
kapasitelerini (FVC) ve ilk saniyedeki zorlu ekspirasyon
kapasitelerini (FEV1) anlamh o¢l¢lde ylksek bulmuslardir
(12). Lardionis ve arkadaslari ise cerrahi uygulanan 50
hastanin 6 ay sonraki solunum fonksiyon testlerinde ise
%52 oraninda tamamen normal degerler elde etmislerdir.
%22 oraninda hafif obstriksiyon paterni elde ederken %8
olguda da hem obstriksiyon hem de restriksiyon paterni

tespit etmislerdir (13).

Yelken goguste konservatif tedavi yaklasimini benimseyen
hekimler; enfeksiyon riski, cerrahi esnasinda akcigere hasar
verme ihtimali, interkostal nd&rovaskuler yapilara zarar
verebilme ihtimali ve implantlarin tekrar cikarilmasinin
gerekli oldugu tekrarlayan cerrahiler gibi sebeplerle cerrahi
yaklasimi elestirmekte ve konservatif tedavinin ana tedavi

yéntemi oldugunu savunmaktadirlar (14).

Toraks duvari stabilizasyonunda bircok plak ve teknik
kullanilmaktadir. Bunlardan bir kagl; anterior plak ve serklaj
teli, intrameduller fiksasyon, U-plak, absorbabl plak ve Judet
kilididir (11). Biz stabilizasyon ameliyatlarimizda genellikle

Judet kilidini tercih ettik.

Calismamizin en 6nemli kisithilik durumu retrospektif bir
calisma  olmasiydi.  Calismamizda  toraks  duvari
stabilizasyonunda kullanilan farkl stabilizatorleri kendi
icinde kiyaslama imkanimizin olmamasi bir diger kisitlilik
durumuydu. Diger bir kisitlilik durumu ise her iki yontemle
tedavi  ettigimiz  vakalarimizin  uzun sure takip

parametrelerine ulasamamamizdi.

SONUC

Yelken gOgus patolojisi gelisen kint toraks travmali
vakalarda toraks stabilizasyonu ameliyatlarinin akciger
kontlizyonu ve pndmoni insidansini, ventilatdrde ve yogun
bakimda kalma surelerini 6nemli olclde azaltarak sag

kalima énemli 6lctude kati sagladigini disunuyoruz.
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izole Abducens Paralizisi ve Akut Koroner Sendrom ile Prezente Olan
Paraganglioma Olgusu

A Case of Paraganglioma Presenting with Isolated Abducens Paralysis and Acute Coronary Syndrome

Ahmet Cayakar

Dahiliye Klinigi, Medical Park Hastanesi, Usak/Ttirkiye

Oozer

Paragangliomalar, otonom sinir sisteminin adrenal bez disinda kalan ganglion zincir kromaffin hiicrelerinden kéken alirlar.
Katekolamin salgilayan tiimorlerin %10-15'lik grubunu olusturup en sik dordiincii ve besinci dekadda gozlenirler. Kliniginde
hipertansiyon, ¢arpinti ve terleme ataklarinin eslik ettigi bas agrisina vurgu yapilir. Ancak, hastalarin %5-15'i normotansif olup
ortostatik hipotansiyon ataklari dahi yasayabilmektedir. Kardiyovaskiiler komplikasyonlar arasinda aritmi, kardiyomiyopati ve akut
koroner sendrom bulunur. Ozellikle hipovolemi varliGinda vaskiiler tonus kaybi eklenmesiyle sok tablosu da gozlenebilir.
Norolojik bulgular olarak ise mental durum degisiklikleri, hipertansif ensefalopati ve inme siralanmaktadir. Bu makalede, seyrinde
akut koroner sendrom ve izole abdusens paralizisi tanilari konulan paraganglioma olgusu sunulmaya ¢alisilmistir.

Anahtar Kelimeler: izole abdusens paralizisi, akut koroner sendrom, paraganglioma

ABSTRACT

Paragangliomas originate from ganglion chain chromaffin cells that are the part of non-adrenal autonomic nervous system. They
constitute 10-15% group of catecholamine secreting tumors and are most frequently observed in the fourth and fifth decades. In
its clinic; palpitation, sweating attacks and headache that accompanied by hypertension are emphasized. However; 5-15% of
patients are normotensive and even orthostatic hypotension attacks can be experienced too. Cardiovascular complications include
arrythmia, cardiomyopathy and acute coronary syndrome. The shock status can be observed with the addition of loss of vascular
tonus in the presence of hypovolemia. Neurological findings include mental state changes, hypertensive encephalopathy and
stroke. In this article; we tried to present the case of paraganglioma, which was diagnosed as an acute coronary syndrome and
isolated abducens paralysis in the course of the disease symptoms..

Keywords: isolated abducens paralysis, acute coronary syndrome, paraganglioma

GIRI

ParaZaninomalar, otonom sinir sisteminin adrenal bez
disinda kalan ganglion zincir kromaffin htcrelerinden koken
alirlar.  Katekolamin salgilayan tumorlerin %10-15'lik
grubunu olusturup en sik dordinci ve besinci dekadda
gozlenirler.  Yetiskinlerdeki insidansi  cinsiyet farki
gbzetmeksizin kabaca milyonda 2-8 civaridir (1). Vakalarin
%25'i ailesel olup tumoérin geng yasta ortaya cikmasi,
bilateral ya da multifokal olmasi bu ydndeki olasiligi
arttirmaktadir ~ (2).  Kliniginde  klasik  bilgi  olarak
hipertansiyon esliginde gelisen bas agrisi, carpinti ve
terleme epizotlari Gzerinde durulur. Ancak; hastalar %5-15
oraninda normotansif seyredip ortostatik hipotansiyon
ataklari dahi yasayabilmektedir. Yorgunluk hissi, bas
dénmesi, bulanti, karin agrisi, anksiyete, panik reaksiyonu,
tremor ve parestezi diger klinik belirtileri olusturmaktadir.
Kardiyovaskuler komplikasyonlar olarak kardiyomiyopati,

atriyal ya da ventrikuler aritmiler ve akut koroner sendrom

sayllmaktadir. Ozellikle hipovolemi varliginda vaskdler
tonus kaybr klinige eklendiginde sok tablosu da
gelisebilmektedir. Norolojik bulgular olarak ise inme
(enfarkt, emboli veya hemoraji gibi sebeplere bagh),
hipertansif ensefalopati ve mental durum degisiklikleri
siralanmaktadir (3). Bu makalede, hastalik seyrinde akut
koroner sendrom ve izole abdusens paralizisi tanilari

konulan paraganglioma vakasi sunulmaya calisiimistir.

OLGU

Otuz bir yasindaki bayan bas donmesi, terleme, carpinti,
karin agnisi, fenalik ve ateslenme hissi gibi sikayetlerle
yakinlari tarafindan i¢ hastaliklari poliklinigine getirildi.
Oykisiinde énceden bilinen bir hastalik tanisi ya da dizenli
ilac kullanimi tarif etmiyordu. Yaklasik iki hafta énce karin
agrisi sikayetiyle kadin hastaliklari poliklinigine basvurmus
ve enfeksiyon oldugu belirterek antibiyotik tedavisi

dizenlenmis. Hasta iki gln sonra carpinti ve gégus agrisi
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sikayetleri yasamaya baslamis ve kardiyoloji poliklinigine
basvurmus. Buradaki muayenesinde sistemik arteriyel
tansiyon degerleri ve akciger grafisi olagan olarak
degerlendirilmis. Elektrokardiyograminda siniUs tasikardisi
(Resim 1-c) gbzlenen hastanin laboratuvar analizlerinde
troponin pozitifligi ve belirgin C-reaktif protein (CRP)
yuksekligi saptanmis. Neticede; yiksek riskli anstabil anjina
kabul edilerek koroner yogun bakim Unitesine yatiriimis ve
anti agregan, heparin ve diger destek tedaviler
dizenlenmis. Yatisinin Ugunctd ginidnde klinik durumu
stabil seyretmekte iken gogls agrisi ve carpinti
sikayetlerinde artis gelismis. Takipte normale doénen
troponin | degerleri tekrar artma egilimi géstermesi Uzerine
hasta akut koroner sendrom o©n tanisi ile acil koroner
anjiyografi amacli baska bir hastaneye sevk edilmis. Yapilan
islemde normal koroner arterler saptanmis ve bir ginlik

takip sonrasi taburcu edilmis.

Resim 1. Hastadaki abdusens paralizi ve paraganglioma ile
birlikte diger tetkiklerin gorinttleri

Hasta i¢ hastaliklar polikliniginde degerlendirildiginde genel

durumu kotu idi. Muayenesinde nemli ve terli cilt, tasikardi,
hipotansiyon ve sag paraumbilikal bolgede kitle imaji veren
sertlik saptandi. Bunun Uzerine intraabdominal hemoraji,
sepsis, malignite, vaskulit, ya da endokardit gibi 6n tanilarla
ileri tetkik ve tedavi amach yogun bakim unitesine yatirildi.
Kan ve idrar kulttrd alinmasi sonrasi intravenoz (IV) sivi
replasmani, ampirik antibiyoterapi ve diger destek tedaviler
tatbik edilmeye baslandi. izlemde tansiyon arteriyel
degerleri normale dénmesine ragmen tasikardisinin devam
ettigi ve sol gozinde daha belirgin olmak Uzere gérme
problemi yasadigi gobzlendi (Resim 1-b). Laboratuvar
analizlerinde CRP: 249 mg/L (Norm: 0-5), Troponin I: 0,11
ng/mL (Norm: 0-0,013), D-dimer: 1,2 (Norm < 0,5), Lokosit:

16,100 K/, Hemoglobin: 11,7 g/dL (Norm: 12,2-16,2),
Hematokrit: 35,4 (Norm: %37,7-47,9), MCV: 73,8 fL (Norm:
80-97) ve Trombosit: 533,000 K/ pL olarak saptandi.
Karaciger ve renal fonksiyonlari, iyonlari, tiroid hormon
profili ve Rose Bengal bakisi olagan olup anti HIV bakisi
negatif idi. 25-OH vitamin D degeri 12,3 ng/ml olup fosfor
dusukluga ve hafif parathormon yuksekligi mevcut idi.
Prokalsitonin bakisi 0,7 ng/ml olarak sonuglandi. Kardiyoloji
tarafindan transtorasik ekokardiyografi ile degerlendirilen
hastada sinus tasikardisi oldugu, endokardit ile uyumlu
bulgu saptanmadig, sol ventrikil duvar vyapisi ve
hareketlerinin normal oldugu belirtildi. Yapilan batin
ultrasonografisinde sag st kadranda paravertebral alanda
icinde anekoik kistik nekrotik komponentleri bulunan 59x45
mm. boyutlarinda yumusak doku kitlesi rapor edildi. Bunun
Uzerine IV ve oral kontrasth batin bilgisayarli tomografi (BT)
tetkiki planlandi. Bu tetkikte de bifurkasyon &éncesinde
paraaortokaval alanda vertikal 68 mm, aksiyel 56 mm,
anteroposterior 8 mm boyutlarinda olan ve kontrast madde
enjeksiyonu sonrasinda ceperi kontrastlanan heterojen ig
yapida genis kistik-nekrotik alanlari  bulunan malign
gdérunumla solid kitlesel lezyon izlendigi belirtildi (Resim 1-
a).

Kilturlerinde Ureme saptanmayan hastada lenfoma,
gastrointestinal stromal timdr, yumusak doku tumorleri,
desmoid tumor ve paraganglioma ayirici tanilar arasina
alindi. Cekilen toraks ve kraniyal BT'lerinde ek bir kitlesel
lezyon ya da lenfadenopati saptanmadi. Plazma metanefrin
- normetanefrin ve 24 saatlik idrarda metanefrin -
normetanefrin testleri istendi. Bu arada hasta goérme
problemi nedeniyle gbz hastaliklar tarafindan konsulte
edildi. Sol gbzde abdusens paralizisi bulundugu ve néroloji
tarafindan degerlendirilmesinin uygun olacagl belirtildi.
Ardindan hasta noroloji tarafindan degerlendirildi. Diger
norolojik muayenelerinin olagan oldugu sdylendi ancak
olasi timor, enfarkt, hemoraji ve demiyelinizan hastalik
acisindan  kontrasth beyin manyetik rezonans (MR)
gorunttlemesi (Resim 1-d ve Resim 1-e), kaverndz sinis
trombozu ve karotid arter anevrizmasini degerlendirmek
amacli MR anjiyografi (Resim 1-f) ve venografi tetkiklerinin
istenmesinin uygun olacagi belirtildi. istenilen gérintileme
yontemleri normal olarak saptandi ve vyapilan
elektromiyografide de polindropati gibi bir patolojik durum
Abdusens

saptanmadigi belirtildi. paralizisinin

paraneoplastik norolojik bir bulgu olabilecegi Uzerinde
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duruldu ve bu amacgla dis merkeze anti-néron nukleus
antikor gonderilmesi istendi.

Plazma normetanefrin dizeyi 1658 ng/L (Norm: <122),
metanefrin dlzeyi ise 72 ng/L (Norm: <102) olarak saptandi.
24 saatlik idrarda metanefrin 465 pg/24 saat (Norm: 30-
180), normetanefrin 6630 pg/24 saat (Norm: 111-419) ve
vanil mandelik asit 19,9 mg/24 saat (Norm: <8) olarak
raporlandi. Anti-ndron nuUkleus antikor negatif saptand.
TUm mevcut bulgularla hasta akut koroner sendrom ve
izole abdusens paralizisi ile prezente olan paraganglioma
olgusu olarak kabul edildi. Troponin | pozitifligi strekli
seyreden tasikardi hali ve yUksek miktardaki katekolamin
salinimina baglandi. Anjinal semptomlarin ise ara ara
gelisen vazospazm sonucu ortaya ¢iktigi disunuldu (6). Eslik
eden sendromlar acisindan kalsitonin bakisi ve boyun
ultrasonografi degerlendirmesi yapildi. Sonuglar normal
olarak  saptandi.  Sinirda  parathormon  yuksekligi
osteomalaziye baglandi. Alfa bloker tedavisi baslanan hasta
sonrasinda genetik analiz ve operasyon amagl tst basamak
saglik kurulusuna yonlendirildi. Yapilan operasyon ile kitle
tam olarak eksize edildi. izlemde patolojik tanisi
paraganglioma olarak dogrulandi ve histopatolojik
goérunimdinde duvar invazyonunun bulunmadigi anlasildi.
Hasta klinik durumunun vyayinlanmasi ve resminin
gorulecegi konusunda bilgilendirilmis olup kendisinden

yazili onay alinmistir.

Resim 2. Kromaffin dokunun anatomik dagihmi ve timér
gelisen alanlar

Kromaffin dokunun Tumor gelisen
anatomik dagilimi alanlar
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Merkezi sinir sisteminin embriyolojik gelisiminde néral
krestten ayrilan bazi primitif hucreler dorsal aortada
sempatik zinciri ve ardindan santral ven boyunca ilerleyerek
adrenal korteksi gecmeleriyle adrenal medullayr olusturur.

Bu sureg hicrelerin olgunlasma neticesinde feokromoblast

ve néroblast seklini almalariyla devam eder. Sonrasinda da
kromaffin (katekolamin tasiyan granullerinin kromik asitle
oksitlenmesi sonrasi olusan kahverengi renk)
feokromositlere dénlsen hicreler medullayl, sempatositler
ise aortun her iki yaninda ¢zellikle inferior mezenter arter
civarinda kiimelenerek paraganglionlari meydana getirirler
(Resim 2). Otonom sinir sistemindeki uyarimin periferdeki
bayrak degisimi iste bu gangliyonlarda gerceklesir. Bunlar
sempatik sistemde paravertebral ya da prevertebral,
parasempatik sistemde ise terminal ganglion adini alarak
hedef organa oldukca yakin bodlgelerde konumlanir (Resim
2) (4). Sempatoadrenal sistemde katekolamin olarak
adlandirilan hormonlar adrenal medullada norepinefrin ve
epinefrin, postgangliyonik ndéronlarda ise norepinefrin
seklinde salgilanmaktadir. Katekolaminlerin ham maddesi
diyetle alinan ya da karacigerde fenilalaninin donistmuyle
ortaya c¢ikan tirozindir. Sentez asamalarinda enzimatik
basamaklardan gecilerek dopamin sentezinin gerceklestigi
gorulur. Depo vezikullere tasinan dopamin ise sonrasinda
yine ¢esitli enzimlerin etkileriyle norepinefrin ve epinefrine

donusturdlmektedir (Resim 3) (5).

Resim 3. Katekolaminlerin metabolizmasi

Metabolizma
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Paragangliomalar c¢ogunlukla Zuckerland organi, aort
bifurkasyonu ve mesane duvari gibi intraabdominal (%70)
yerlesim sergilemekle birlikte nadiren mediasten, kalp,
karotis ve glomus jugulare gibi beyinden testise kadar
herhangi bir ganglion zincirinde de gelisebilir (Resim 2).
Ekstraadrenal sempatik gangliyonlar, teorik olarak
feniletanolamin-N metil transferaz enzimi icermedigi icin
norepinefrini epinefrine donlUstiremez ve bu nedenle
epinefrin  salgilayamazlar. Paraganglioma vakalarinin
yaklasik %30-60'1 norepinefrin ve normetanefrini birlikte
salgilayabilir. Parasempatik kokenli paragangliomalarda ise
bu oran %5'i gegmemektedir. Bu tip timorler daha ¢ok bas

ve boyun bdlgesinde yerleserek lokal kitle etkileri ile 6n
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plana c¢ikarlar. Dopamin sekresyonunun ise daha ¢ok
malign  timodrlerle ilintili  oldugu  belirtiimektedir.
Paragangliomalar, siklikla ovalimsi gérinimde olup cevre
dokudan ayrilmalarini saglayan belirgin bir sinira sahiptir ve
siklikla  hemorajik ya da kistik alanlarin  bulundugu
heterojen goriintiyle karsimiza ¢ikarlar. immunhistokimyal
olarak diger timérlerden ayinmini saglayan kromogranin A,
sinaptofizin, néron spesifik enolaz, vimentin, S-100 ve
sitokeratin varhig gosterilebilir (6). Malign natirde olma
orani kabaca %25 civarindadir. Tumoérun ¢apinin 5 cm'den
bliyuk olmasi, hiyalin kirecik yoklugu, kaba noduler
gorunum ve nekroz varligi bu acidan 6nemli ozellikler
olarak kabul edilir (7). Ancak, malign kabul etme kararinda
lezyonun histolojik gérinimu ve biyokimyasal bulgulardan
ziyade cevre dokulara olan invazyon veya uzak organ
metastazlari daha fazla ©6neme sahiptir. Metastazlar
kemikte, lenf nodu, kas, karaciger ve akcigerde
saptanabilmektedir. Yapilan calismalar sonucu suksinat
dehidrojenaz alt tip B (SDHB) mutasyon varliginin timaérun
malign olma ve metastaz yapma olasiligini arturdigl,
kokenin parasempatik ganglion olmasinin ise malign olma

riskini azalttigr anlagiimistir (8).

Paraganglioma saptanan tim hastalara mutasyon
analizinin yapiimasi 6gutlenir. Burada 6zellikle Von Hippel-
Lindau (VHL mutasyonu) ve mitokondriyal komplekse ait
olan suksinat dehidrojenaz (SDH) alt tipini kodlayan genler
taranmalidir.  SlUksinat dehidrojenaz enzim kompleksi
normalde adenozin trifosfat ~ (ATP) sentezindeki
trikarboksilik ~ dénglsi  ve  mitokondriyal  elektron
transportunda gorevlidir. Mutasyonlarla birlikte aktivitesi
kaybolarak psddohipoksik bir ortam olusmaktadir. Cesitli
yolaklarin induklenmesiyle mitojenik ve anjiyogenik faktér
ekspresyonlarinin artarak disorganize hicre buyUmesini

sagladig hipotezi Uzerinde durulmaktadir (9).

Paraneoplastik norolojik sendromlara bakildiginda kanserli
hastalarda %0,01 oraninda meydana geldigini goralir.
Primer timd&rin metabolik ya da kitle etkileri disinda fetal
yasamda eksprese edilen antijenlerin timoér dokusunda
tekrar sergilenmesi sonrasi gelisen immin yanitin sinir
sistemiyle capraz reaksiyon gostermesi sonucu ortaya
ciktigi  dusandldr.  Genellikle kanser tanisindan 6nce
subakut baslangicla aylar icinde ilerler ve kadinlarda daha
sik gozlenir (10). GOzU etkileyen paraneoplastik sendromlar

serebellar dejenerasyon ve ensefalomiyelit, paraneoplastik

opsoklonus-miyoklonus sendromu ve Lambert-Eaton
sendromu seklindedir. Ancak, bu konuda literatlre
bakildiginda 6zellikle retina ya da optik sinir etkilenimi
Uzerinde duruldugu gozlenmektedir. Bu tutulumlar da
kanser iliskili retinopati, melanom iliskili retinopati, bilateral
diffiz uveal melanositik proliferasyonu ve paraneoplastik
optik néropati seklinde isimlendirilmektedir. Paraneoplastik
norolojik bulgu olarak kraniyal motor néropati gorilmesi
nadir bir olaydir. Bu konuda Ozellikle akciger ve timus
maligniteleri sabikalidir. Bizim vakamizdaki gibi olasi
paraneoplastik abdusens paralizisi literatirde daha 6nce
hi¢ sunulmamistir. Paraganglioma ve kraniyal noéropati
iliskisinde, karotis komsulugundaki vagus ya da hipoglossal
sinire olan lokal basi ve foramen jugularedeki kitle etkisi
sonucu ipsilateral glossofarengeal, vagus ve aksesuar sinir

paralizileri ayrica degerlendirilmesi gereken konulardir.

Paraganglioma ameliyati sonrasi hastalar en az 10 yil
sureyle yillik 24 saatlik idrarda katekolamin metabolitleri
élcim ile takibe alinmalidir. ilki postoperatif 2-6. haftalar
arasinda yapilir ve sonu¢ normal ¢ikarsa timoérin tam
olarak ¢ikanldigi anlasilir. Yiksek degerler ile karsilasiimasi
klinisyene rezidu tumord, ikinci bir odagl ya da metastaz
varligini - dusundirtmelidir.  Radyolojik  takip  pre-op
biyokimyasal olarak aktif olmayan olgularda bir iki yilda bir
olacak sekilde yapiimaldir. Ancak pre-op fonksiyonel olan
timorlerde post-op takipte metanefrin ve normetanefrin
duzeyleri yuksek saptanmadik¢a radyolojik takibin gereksiz
oldugu belirtiimektedir. Operasyon disinda diger ileri tedavi
yontemleri olarak 1311- MIBG (Metaiyodobenzilguanidin) ile
timor ablasyonu ve her ne kadar kemo-radyorezistant
olsalar da CVD (Cyclophosphamide, Vincristine,
Dacarbazine) kemoterapisi gindeme gelebilmektedir (11).
Lokal nlks ya da yeni bir timor gelisim riskinin %5'ler civari
oldugu hesaplanmistir. Rekirrens riskinin gen¢ yasta
gelisenlerde, ailesel vakalarda, cift tarafliik s6z konusu
oldugunda ya da buylk captaki paragangliomalarda
yukseldigi  sdylenebilir ~ (12).  Yapilan  calismalarda
metastazlarin yarisinin tanidan 6 ay sonraki zaman
diliminde gelistigi ve kemik metastazlarinin litik karakter
sergileyip daha iyi prognoza sahip olduklari anlasiimistir.
Malign naturdeki timér varhiginda 5 yillik sag kalim oraninin

yaklasik %60’lar civari seyrettigi belirtiimektedir.

Sonug olarak, paraganglioma tanili hastalarinin her zaman

hipertansif seyretmeyebilecegi ve troponin | ytksekliginin
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koroner arter hastaligina bagli miyokard enfarktisu disinda

bircok sebebinin bulunabilecegi akillarda tutulmalidir.
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Ciltte Kserozis ile Ortaya Cikan Cdélyak Hastaligi: Olgu Sunumu

Celiac Disease That Occurs with Xerosis on The Skin: Case Report
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Ozer

Colyak hastaligi genetik olarak duyarli kisilerde baslica bugdaydaki gluten ve arpa, ¢avdar, yulaf gibi tahillardaki gluten benzeri
diger tahil proteinlerine karsi kalici intolerans olarak gelisen proksimal ince barsak hastaligidir. Otoimmiin mekanizmalar ile
gelisir. Bir enteropati olarak bilinmesine ragmen son yillarda ortaya konulan ve belirginlesen gastrointestinal sistem disi bulgulari
ile her sistemin hastaligi haline gelmistir. Colyak hastaligina eslik edebilen mukokiitanoz bulgularin, otoimmiin mekanizmalardan
ve malabsorbsiyonun neden oldugu coklu besin eksikliklerinden kaynaklandigi diistiniilmektedir. Bu makalede kronik kserozis
sebebiyle getirilen ve yapilan ileri degerlendirme neticesinde ¢Olyak hastaligi tanisi konulan bir hasta sunulmus ve literatiir
bilgileri 1siginda tartisilmistir.

Anahtar Kelimeler: ¢dlyak hastaligi, kserozis, cocuk

ABSTRACT

Celiac disease is a proximal small bowel disease in genetically susceptible individuals that develops as a permanent intolerance
to gluten in wheat and other gluten-like grain proteins in cereals such as barley, rye and oats. It develops with autoimmune
mechanisms. Although it is known as an enteropathy, it has become a disease of every system with the findings outside the
gastrointestinal tract ,which have been revealed and become evident in recent years. It is thought that mucocutaneous findings
that may accompany celiac disease result from autoimmune mechanisms and multiple nutritional deficiencies caused by
malabsorption. In this article, a patient who was brought for chronic xerosis and was diagnosed with celiac disease as a result of
further evaluation was presented and discussed in the light of the literature.

Keywords: celiac disease, child, chronic xerosis

GIRI

Célyjk hastalg|, duyarl bireylerde bugday, arpa, cavdar gibi
tahillarda bulunan glutene karsi gelisen otoantikorlarin
neden oldugu ince bagrsak mukozasinda hasar ve
malabsorbsiyon ile karakterize otoimmun bir hastaliktir (1).
Colyak hastaligr ishal, karin sisligi gibi gastrointestinal
sistem bulgulariyla prezente olabilecegi izole boy kisalig,
depresyon, artrit gibi gastrointestinal sistem disi bulgularla
da prezente olabilir (2). Colyak hastaliginin dermatitis
herpetiformis ve alopesi gibi bazi farkh deri bulgulariyla
prezente olabilecegi bilinmektedir (3). Ancak literatirde
kronik  kserozis ile birlikteligini  bildiren  bir veri

bulunmamaktadir.

Bu makalede kronik kserozis ile prezente olan ve ileri
incelemeler sonucunda ¢dlyak hastalig tanisi konulmus bir
¢ocuk hasta sunulmus ve literatlr bilgileri 1siginda

tartisilmistir.

OLGU

On yasinda erkek hasta, yaklasik 3-4 yildan beri araliklarla
olan ciltte yaygin kasinti ve eklem yerlerindeki kizariklik ve
kuruluk sebebiyle getirildi. Hastanin dyklstinde bu
sikayetler ile daha 6nceden dis merkeze basvurdugu ancak
lokal tedavi verildigi, hastanin tedaviden kisa sureli fayda
gbérdigu ve sonrasinda lezyonlarin tekrar ¢iktigi 6grenildi.
Aralarinda akrabalik bulunmayan 35 yasinda saghkh baba
ve 29 yasinda saglikli annenin ikinci ¢ocuklari, miadinda
3450 gr olarak normal vajinal yol ile dogmus. Asilari Saglik
Bakanligl asi takvimine uygun olarak yapiimis. Bes yasinda
erkek kardesi sag ve sagliklydi. Soy ge¢mis incelemesinde
ailesinde bir kalitsal hastalik veya kronik hastalik olmadig
ogrenildi.

Fizik muayenesinde vicut agirhg 24 kg (3-10 persentil), boy
130 cm (10 persentil) olarak olculdu. Ciltte yaygin kserozis,

dirsek ve diz eklem yerlerinin ekstansor ylzeyinde kserotik,

kasintih lezyonlar mevcuttu (Sekil 1-2). Diger sistem
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muayeneleri normal idi. Gelisme geriligi ve kserotik cilt
bulgulari olan hastanin, atipik bulgularla prezente olan
¢olyak hastahg olabilecegi disunuilerek bu acidan incelendi.
Laboratuvar incelemelerinde hemoglobin (Hb) 13,1 gr/dl,
beyaz kire 8.400/mm3, platelet 320.000/mm3  rutin
biyokimyasal tetkiklerinde glukoz 101 mg/dl, Gre 32 mg/dl,
kreatinin 0,55 mg/dl, ast 30U/L, alt 18 U/L saptandi. Yapilan
tetkiklerinde anti doku transglutaminaz Ig A> 200 ve Ig A 80
mg/dl  olarak  6lcildi.  Ust  gastrointestinal  sistem
endoskopik incelemesinde duodenum mukozasinda tarak
sirtt manzarasi mevcuttu. Histopatolojik incelemelerde,
duodenum biyopsi drneklerindeki histopatolojik
degisikliklerin Modifiye Marsh Siniflamasina gore tip3c

¢Olyak hastaligi ile uyumlu oldugu rapor edildi (4).

Resim 1. Ciltte yaygin kasintili, kserotik lezyonlar

Hastadan deri punch biyopsi planlandi ve imminfloresan
incelemede Ust dermisteki damarlarin duvarlarindaki
supheli IgA ve fokal bazal lineer IgM birikimi saptandi.
Hastanin cilt lezyonunun kronik kserozis oldugu saptandi.

Hastaya glutensiz diyet tedavisi ve kserozisi icin mometazon
furoat ve takrolimus monohidrat iceren pomat baslandi.
Hastaya glutensiz diyet tedavisi baslandiktan sonra cilt

bulgularinda belirgin iyilesme oldu. Halen tedavisinin altinci

ayinda olup c¢ocuk gastroenterolojisi ve cildiye
polikliniklerinde aylik periyotlarla tedavi izlemi sirmektedir.
Colyak  hastaliginda deri  ve bagirsagin  birlikte
etkilenmesinin nedenini agiklamaya yonelik calismalar
surmektedir. Bilindigi gibi hastaligin patogenezinde genetik
ve immunolojik faktdrler énemli rol oynamaktadir. Bu
immun surecte doku transglutaminazin hem bagirsakta
hem de deride baskin otoantijen oldugu gérulmektedir (1).
Diger taraftan villéz atrofiye bagh olarak gelisen derin
malabsorbsiyon nedeniyle pek ¢ok besin ve elementin
amilimi azalmaktadir (5). Colyak hastaliginda gorilen
mukokitan6z bulgularin, otoimmuin mekanizmalarin ve
malabsorbsiyonun neden oldugu coklu besin

eksikliklerinden kaynaklandigi distndlmektedir (5).

Dermatit herpetiformis, ¢élyak hastaliginin en yaygin
gorilen immudn aracih kdtandz bulgusudur. Bu kasintili,
papulovezikiler dokintl histolojik olarak subepidermal
kabarciklanma ve dermal-epidermal baglanti boyunca
granuler IgA birikimi ile karakterizedir. Eriskin ¢olyak
hastalarinda ¢ocuk hastalara gére daha sik gérilmektedir
(3).

Colyak hastaliginin diger klinik mukokuitanéz belirtileri daha
non-spesifik olup kasinti, kuru iktiyotik ve atrofik cilt, kolay
egzematizasyon, hipopigmente ve seyrek saclar, kirilgan
tirnaklar, glossit, melanozis gorulebilir. Bu bulgularin cogu
malabsorbsiyona ikincil olusan demir ve c¢inko eksikligi ile
iliskilidir (3). Malabsorbsiyonlu hastalarda doékintl bazen
seboreik dermatit ve psériazise, bazen egzama, asteatoz ve
iktiyoza benzedigi bildirilen eritematdz, pullu bir dokinti
seklinde olabilmektedir (5). Kutandz kserozis, bozulmus
keratinosit proliferasyonu ve farklilasmasi, lipit icerigi,
hidrasyon, pH ve sebum Uretimi ile karakterize stratum
korneumun  bir  modifikasyonudur.  Cilt  bariyeri
fonksiyonunu etkiler, cilt rahatsizligina ve estetik kaygilara
neden olur, nemlendiriciler ve keratolitikler ile topikal ve
semptomatik tedavi edilir (6). Bizim hastamizda ciltte yaygin
kasinti, kuruluk ve ekstremitelerde egzematdz lezyonlar
saptandi. Bu lezyonlarin, histopatolojik olarak ileri derecede
villéz atrofi nedeniyle olusmus derin malabsorbsiyonla
iliskili oldugu degerlendirildi. Bu olgu hem dermatologlarin
hem de cocuk doktorlarinin ¢élyak hastaliginin cesitli
mukokitandz belirtilerinden haberdar olmasi gerektigini;
dikkatli bir deri, mukoza, tirnak ve sa¢ muayenesinin ¢élyak

tanisini kolaylastiracagini géstermektedir (7).
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Sonug olarak ¢olyak hastaligl sadece gastrointestinal sistem
hastaligi olarak dustnulmeyip, deri bulgulariyla da gelebilen
bir sistemik hastalk oldugu unutulmadan
degerlendirilmelidir. Tekrarlayan ve tedaviye direngli cilt
bulgulari olan hastalarda ¢0Olyak hastaliginin da olasi
tanilardan biri olabilecegi dusunulmeli ve bu ydnde ileri

incelemeler yapilmalidir.
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Bir Essitalopram intoksikasgonu ve Siproheptadin

An Escitalopram Intoxication and Ciproheptadine
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Oozer

Selektif serotonin geri alim inhibitori (SSRI) grubu ilaglar diisiik yan etkilerinden ve kolay tolere edilebilmelerinden dolayi
gliniimiizde depresyon tedavisinde ilk tercih edilen ilaglardir. Serotonin sendromunun tanisi serotonerjik bir ilacin alinmasini
takiben gelisen gjitasyon, mental durum degisiklikleri, miyoklonus, ishal, ates, hiperrefleksi, tremor, koordinasyon bozuklugu gibi
belirtilerden en az ti¢ tanesinin bulunmasi ile konulmaktadir. Yaklasik 1 yildir major depresyon én tanisi ile tedavi goren ve
intihar amacgli 84 adet essitalopram 20 mg tablet alan 26 yasindaki bayan hasta zehirlenme nedeniyle yogun bakim linitesine
yatirildi. Bu olguda yiiksek doz essitalopram alinmasindan yaklasik 2 saat sonra serotonerjik sendrom gelisen ve tedavi amaciyla
siproheptadin kullanilan bir hastanin sunulmasi amaglanmistir.

Anahtar Kelimeler: essitalopram, serotonerjik sendrom, siproheptadin

ABSTRACT

Selective serotonin reuptake inhibitor (SSRI) group drugs are the first choice drugs in the treatment of depression today because
of their low side effects and easy tolerability. The diagnosis of serotonin syndrome is made with the presence of at least three of
the symptoms such as agitation, mental state changes, myoclonus, diarrhea, fever, hyperreflexia, tremor, and coordination
disorder after taking a serotonergic drug. A 26-year-old female patient, who had been treated with a preliminary diagnosis of
major depression for approximately 1 year and who received 84 escitalopram 20 mg tablets for suicidal purposes, was
hospitalized in the intensive care unit due to intoxication. In this case, we aimed to present a patient who developed serotonergic
syndrome and used cyproheptadine for treatment approximately 2 hours after taking high-dose escitalopram.

Keywords: escitalopram, serotonergic syndrome, cyproheptadine

GIRI

Selelftif serotonin geri alim inhibitért (SSRI) grubu ilaclar
disuk yan etkilerinden ve kolay tolere edilebilmelerinden
dolayl giinimuzde depresyon tedavisinde ilk tercih edilen
ilaglardir. SSRI sinifindan  bir antidepresan ilag olan
essitalopram, postsinaptik néronda bir ndérotransmitter
olan serotoninin geri alimini engelleyip intersinaptik aralikta
serotonin  miktarini  arttirarak  5-HT1A  ve  5-HT2
reseptdrlerinin asiri uyariimasi sonucu etki gdstermektedir

(1,2).

Tum ilaclarin tetiklemesiyle gelisen serotonerjik sendrom
un Amerika Birlesik Devletlerindeki (ABD) eriskinlerdeki
insidansi 1999 da %6 dan 2010 da %10,5 a kadar artmistir
(3). SSRI'larla gelisen serotonerjik sendrom insidansi ise
2002 den 2005 e %15 artmustir (3). Yine ABD de 2016 da
SSRI zehirlenmesine 54410 kisinin maruz kaldigi ve bunlarin
%43 Unin tek maruziyet oldugu raporlanmistir ve bu
hastalarin 102 tanesi ex olmustur (4). 2002 den 2016 ya
vakalarda %18'lik 6lum oraninda %8'lik bir artis olmustur

(4).

Serotonerjik sendrom merkezi ve periferik sinir sisteminde
asir serotonerjik etkinlik ile olusan, hayati tehdit eden bir
ilac reaksiyonudur. Serotonerjik ilaglarin yiksek dozda veya
baska ilaglarla beraber kullanimlari sirasinda ortaya
¢tkmaktadir (5,6). Bu sendromda konflizyon, hipomani,
ajitasyon, ishal, ates, terleme, kan basinc degisiklikleri,
bulanti, kusma, miyoklonus, hiperrefleksi, koordinasyon
bozuklugu ve tremor seklinde bulgular gozlenebilir (7).
Serotonin sendromunun tanisi serotonerjik bir ilacin
alinmasini  takiben gelisen ajitasyon, mental durum
degisiklikleri, miyoklonus, ishal, ates, hiperrefleksi, tremor,
koordinasyon bozuklugu gibi belirtilerden en az Ug

tanesinin bulunmasi ile konulmaktadir (7).

Bu olguda yuksek doz essitalopram alinmasindan yaklasik 2
saat sonra serotonerjik sendrom gelisen ve tedavi amaciyla
siproheptadin  kullanilan  bir  hastanin  sunulmasini

amacladik.
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Yaklasik 1 yildir major depresyon 6n tanisi ile tedavi goren
ve intihar amagh 84 adet essitalopram 20 mg alan 26
yasindaki kadin hasta, yaklasik 2 saat sonra acil servise kas
rijiditesi, solunum sikintisi, bulanti, kusma, biling bulanikligi
ve bas donmesi sikayetleri ile basvurdu. Acil serviste 6ykusu
alinan hasta zehir danisma merkezine danisildi. Nazogastrik
sonda takihp aktif kémir uygulanmasi ile mide lavaji
uygulandi. Miyoklonus olan hastanin derin tendon
refleksleri (DTR) artmus, bilateral Babinski refleksi pozitif ve
vertikal nistagmusu vardi ancak trakeal, kornea ve isik
refleksleri normalligini koruyordu, pupiller midriyatik idi.
Hasta acil servise basvurdugunda cilt bulgulari yoktu.
Sonrasinda hastada biling bulanikligi ve konvilziyon gelisti.
Genel durumu koétulesen ve Glaskow koma skalasi (GKS): 7
olan hasta acil sartlarda entlbe edilerek yapay manuel
nefes alma Unitesi (Artificial Manual Breathing Unit; AMBU)
ile solunum destegi saglanmis sekilde yogun bakim
Gnitesine (YBU) transfer edildi. YBU'ye gelen hastaya
entlbasyon ve kas gevsetici ilag tedavisi uygulandiktan
sonra GKS: 3 idi. Hasta mekanik ventilatére baglandi ve P-
SIMV (Synchronized intermittent mandatory ventilation;
senkronize aralikh zorunlu ventilasyon) modunda solunum
sayist: 14/dakika, PEEP (Positive End Expiratory Pressure,
ekspirasyon sonu pozitif basing): 8cmH20, PEEP Ustl
basinci: 14 ¢cmH20, FiO2: %50 olarak ayarlandi. Hasta
YBUye geldiginde genel durumu kétd, pupiller izokorik,
bilateral stk refleksleri pozitifti. Hesaplanan sodyum
bikarbonat ven ici puse edildi ve sonrasinda ven ici inflizyon
baslandi. Hastanin arter kan gaz, kan sayimi ve kan

biyokimya degerleri tablo 1 ve tablo 2 de bulunmaktadir.

Tablo 1. Hastalarin arter kan gazi degerleri

Acil Servis  Yogun Bakim  Yogun Bakim

Kan Gazi AKG 2. Saat AKG
PH 6,75 6,89 7,31
PCO2 mmHg 99 44 47,8
PO2 mmHg 57 149 85
BE mmol/L -23 -25 -2
Laktat mmol/L 18 18,7 8,8
HCO3 mmol/L 11 23

AKG: arter kan gazi

Tablo2. Hastanin acil servise basvurdugundaki kan sayimi ve
kan biyokimya degerleri

Ure mg/dL 26 K'mEg/L 3,6 WBC 10%/UL 26,3
Kreatinin Hemoglobin
ma/dL 0,8 Na mEg/L 145 a/dL 14
ASTU/L 24 CRP mg/L 13,7 | Platelet 10%/UL 345
ALT U/L 19 | Glukoz mg/dL 136 INR % 1,25

Yogun bakim Unitesine alinan hasta monitorize edildi. Kan
basinci: 140/70 mmHg, nabiz: 90/dk., satUrasyon: %98,
vucut sicakhgr: 37.5°C ve solunum sayisi 18/dk. olarak
olgulda. Yukleme sivi tedavisi olarak 20 mL/kg %0.9 izotonik
baslandiktan sonra idame sivisi olarak %0.9 izotonik 100
mL/saat olarak devam etti. Hasta zehir danisma merkezine
danisildi. Hastanin c¢ekilen EKG, akciger grafisi ve kraniyal
tomografisinde anormal bir bulgu saptanmadi. Hastaya
medikal tedavi olarak siproheptadin 2x12 mg enteral
baglandi ve ylzdeki flasing bulgularn kaybolunca 4. gin
kesildi, pantoprazol 40 mg 1x1 ven ici, enoksaparin 0.6 mL
1x1 cilt alti baglandi. Hastanin kliniginde 24 saat icerisinde
belirgin dizelme oldu. Bilinci agilmaya baslayan hastanin
ajitasyonu olmasi Uzerine 0.2 pg/kg/dk. sedasyon amaciyla
remifentanil inflzyonu baslandi, yatisinin Gglnct gininde
azaltilarak kesildi. Biling durumu yakin takip edilen hastaya
yatisinin 3. giinl ekstube edilerek maske ile 4 L/dk. oksijen
verilmeye baslandi. Ekstibasyon sonrasi takiplerinde
solunum sikintisi devam eden hastaya aralikli olarak non-
invaziv CPAP (FiO2 %50, PEEP: 10 cmH20O ve PEEP Ustl
basinci: 10 cmH20) tedavisi uygulandi.

Yatisinin 8. guninde vital parametreleri normal sinirlarda
olan, solunum sikintisi olmayan hasta psikiyatri bélimune
konsulte edildi. Medikal tedavi ve taburculuk sonrasi

poliklinik kontroll énerisiyle taburcu edildi.

SONUC

Serotonerjik sendrom, merkezi ve periferik sinir sisteminde
asiri serotonerjik etkinlik ile olusan ve hayati tehdit eden bir
ilag reaksiyonudur (5). Bu ilag reaksiyonundan sorumlu 6
adet reseptér vardir. 5-HT1A: Noéronal inhibisyon, uyku
dizenlenmesi, yeme, termoregulasyon, anksiyete ile iliskili
hiperaktivite ve depresyon ile iligkili hipoaktiviteden
sorumludur. 5-HT1B: Hareket ve kas tonusundan
sorumludur. 5-HT2A: Noronal eksitasyon, 0grenme,
periferik vazokonstriksiyon ve platelet agregasyonundan
sorumludur. 5HT2B: DUz kas kontraksiyonundan
sorumludur. 5HT3: Bulanti, kusma ve anksiyeteden
sorumludur. 5HT4: Gastrointestinal motiliteden sorumludur
(8). Semptomlar genellikle bir serotonerjik ajanin artan
dozundan 24 saat sonra, bir hastanin ilag rejimine baska bir
serotonerjik ajanin eklenmesi veya ilag asiri dozundan
sonra ortaya ¢ikma egilimindedir (9). Klinik bulgular hafif
olgularda gozden kagabilecek tremor, diyare seklinde

olabilecegi gibi hipertansiyon, nébet, hipertermi, deliryum,
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koma ve o6lumle sonuglanan agir bir tablo seklinde de
olabilir semptomlara gére hafif, orta ve ciddi serotonerjik
sendrom diye ayrilabilir (8,10). Essitalopram tedavi edici
dozda ya da yuksek dozda serotonerjik sendroma neden
olabilir. Hastamizda ylksek doz essitalopram alimindan
sonra bulanti, kusma, biling bulaniklig, solunum sikintisi,
miyoklonus, konviilziyon, kas rijiditesi, YBU e yatiginin 2.
glnu yuzde flasing gozlendi. Bu bulgularla hastamizin ciddi
bir serotonerjik sendrom kliniginde oldugunu distunduk.
Essitalopramin neden oldugu serotonerjik sendrom igin biz
literatlrde belirgin bir toksik doza rastlamadik. Cok kuglk
dozlarda veya baska ilaglarla birlikte kullanildiginda
degisken dozlarda ya da intihar amaciyla alinan ¢ok yliksek
dozlarda serotonerjik sendroma neden olabilmektedir
(2,3,4,8,11,12).

Antikolinerjik sendrom muskarinik reseptér alaninda
kolinerjik néral iletimin inhibe edilmesiyle meydana gelir
(11). Antikolinerjik sendromda tasikardi, hipertermi, kuru
cilt ve mukoza, midriyazis, azalmis bagirsak hareketleri ve
idrar retansiyonu meydana gelir (11). Bizim hastamizda bu
bulgulardan sadece midriyazis vardi, bu nedenle hastada

antikolinerjik sendrom dustnmedik.

Noroleptik malign sendrom klinik olarak ytksek ates, kas
rijiditesi, deliryum ve otonomik sinir sistemi bozukluklari
(kalp atim sayisinda degisiklik, degisken hipertansiyon ve
asir terleme, ge¢ dénemde sialore ve idrar inkontinansi
gorulebilir), laboratuvar olarak artmis kreatin kinaz,
|6kositoz, artmis CRP ve fibrinojen ve artmis sedimantasyon
gorulebilir (12). Hastamizda bu bulgulardan sadece kas
rijiditesi ve artmis I6kositoz vardi, bu nedenle hastamizda

ndroleptik malign sendrom dustinmedik.

Serotonerjik sendromda ilaglarin kesilmesi, vital bulgularin
yakin takibi ve destek tedavisi temel tedavi yaklasimlaridir.
Bununla birlikte anti serotonerjik ajanlar da (siproheptadin,
propranolol, hastalarda

kullanilabilmektedir (2,13). Siproheptadin 5-HT2A

klorpromazin) bazi

reseptorlerini  bloke ederek etkinlik gosteren bir
antihistaminiktir (2). Serotonin sendromunun tedavisinde
standart bir siproheptadin doz 6nerisi bulunmamaktadir.
En sik uygulanan siproheptadin doz rejimi; baslangi¢ dozu
olarak 12 mg ve ardindan semptomlar devam ederken her
2 saatte bir 2 mg olarak verilmesidir (14). Biz de hastamiza
zehir danisma merkezinin Onerisiyle destek tedavileri

esliginde 2x12 mg olacak sekilde siproheptadin uyguladik.

Siproheptadinin sadece oral formu vardir, acil serviste aktif
kémur verildigi icin ilacin emilimini azaltir bu da ilacin
etkisini azaltir (2). Bu nedenle kas ici uygulanabilen
klorpromazin serotonerjik sendrom tedavisinde
kullanilabilir (2). Klorpromazin intramuskuler 50-100 mg
uygulanabilir ancak ciddi hipotansiyona ve ciddi
zehirlenmelerde soka neden olabilir (8). Ciddi serotonerjik
sendrom vakalarinda dantrolen uygulandigini bildiren vaka
serileri de wvardir (8). Propranolol 5-HT1A reseptor
antagonistidir yari 6mri uzundur potansiyel hipotansiyon
yapar ve tasikardiyi duzeltir (8). Hastamizin 24 saat i¢inde
klinik durumunda iyilesme gézlendi ve hastamiz yatisinin 8.
glnunde psikiyatri boélimine konsulte edilerek taburcu

edildi.

Hastamizda yuksek doz essitalopram kullanimi sonucu
serotonerjik sendrom gelisti. SSRIlar yan etki profili
acisindan guvenilir ilaglar olmasina ragmen serotonerjik
sendrom  gibi  6lumcul  komplikasyonlara  neden
olabilmektedir. SSRI kullanan hastalarda yan etkiler
degerlendirilirken serotonerjik sendrom olasihg goz
6ninde bulundurulmalidir. Serotonerjik sendrom gelisen
hastalarda destek tedavisi yaninda anti serotonerjik
ajanlardan siproheptadin tedavide etkin bir sekilde

kullanilabilir.
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Hepatit-A Sonrasi Gelisen Hemolitik Anemi: Olgu Sunumu
Hemolithic Anemia Developing After Hepatitis-A: Case Report
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Ozer

Hepatit A, toplumda yaygin gértilen, nemli morbidite ve ileri yaslarda mortalite nedeni olabilen bir hastaliktir. Akut viral hepatit
A enfeksiyonu, karacigerin nekro-inflamatuvar yaniti ile karakterize olup, klinik tablo asemptomatik formdan fulminan
enfeksiyona kadar degisir. Urtiker, akut bébrek yetmezligi, nefrotik sendrom, meningoensefalit, tassiz kolesistit, hematolojik ve
kardiyovaskiiler komplikasyonlar Akut hepatit A enfeksiyonuna eslik edebilir. Bu makalede hepatit A enfeksiyonu sonrasinda
immiin olmayan hemolitik anemi gelisen bir ¢ocuk hasta sunuldu.

Anahtar Kelimeler: akut hepatit A enfeksiyonu, non-immtin hemolitik anemi, ¢cocuk

ABSTRACT

Hepatitis A is a common disease in the society that can cause significant morbidity and mortality in older ages. Acute viral
hepatitis A infection is characterized by the necro-inflammatory response of the liver, and the clinical picture varies from
asymptomatic form to fulminant infection. Urticaria, acute renal failure, nephrotic syndrome, meningoencephalitis, stone-free
cholecystitis, hematological and cardiovascular complications may accompany acute hepatitis A infection. In this article, a child
patient who developed nonimmune hemolytic anemia after hepatitis A infection is presented.

Keywords: acute hepatitis A infection, non-immune hemolytic anemia, child

GIRI

Hepastit—A virasy, cocuklarda akut ve benign hepatitlerin en
sik etkenidir. Hepatit-A enfeksiyonu, kiglk ¢ocuklarda klinik
olarak genellikle asemptomatik veya hafif bulgularla
gecirilirken; ad6lesanlarda ve eriskinlerde daha gurdltuli ve
semptomatik gecirilir (1). Hepatit A enfeksiyonunun
sirasinda veya sonrasinda fulminant hepatit, uzamis
kolestatik hepatit gibi farkl klinik durumlar gelisebildigi iyi
bilinmektedir (2). immiin olmayan hemolitik anemi (NiHA)
de Ozellikle glukoz-6-fosfat-dehidrogenaz eksikligi olan
hastalarda hepatit A enfeksiyonu ile iliskili olarak gelisebilen
nadir durumlardan birisidir (3). Bu makalede hepatit A
enfeksiyonu sonrasinda immun olmayan hemolitik anemi

gelisen bir cocuk hasta sunuldu.

OLGU

On alti yasinda kiz hasta halsizlik, gugsuzlik, solukluk ve
gozlerde sariik sikayetleriyle Cocuk Gastroenterolojisi
poliklinigine getirildi. Hastalik dykisunde, yaklasik iki ay
Once dort glin suren Gurcistan seyahati yaptigi 6grenildi. Bu
seyahatinden 2 hafta sonra gozlerinde sararma, halsizlik,

yorgunluk, istahsizlik olmasi Uzerine GCocuk

Gastroenterolojisi Unitemize getirilerek burada ayaktan
tetkik ve tedavisi yapilmis. Hastanin gelis fizik
muayenesinde, soluk cilt gorunumu, her iki sklerada ikterik
gorinum disinda patolojik bulgu saptanmadi. Vicut agirhg
82 kg (>97p), boyu 180 cm (>97p) idi. Ozgecmisinde ve soy
gecmisinde Ozellik yoktu. Bu donemde akut hepatit tanisiyla
nedene yonelik yapilan kan tetkik sonucu; hemoglobin (Hb)
14,5 g/d|, beyaz kiresi 5400 /mm3, PLT 302.000 /mm3, INR
1.09, eritrosit sedimantasyon hizi (ESR) 14 mm/saat, alanin
aminotransferaz (ALT) 1047 U/L, aspartat aminotransferaz
(AST) 856 U/L, total biliribin 3,4 mg/dL, direkt biliribin 1,8
mg/dL, alkalen fosfataz (ALP) 202 U/L, gama glutamil
transferaz (GGT) 76 U/L, albumin 3,6 g/dL, total protein 7,2
g/dL seklindeydi. Viral hepatit belirteclerinden anti hepatit
A Virus (HAV) IgM negatif, anti HAV IgG negatif, anti hepatit
B ylzey antijeni (HBs) pozitif, anti hepatit C virts (HCV)
negatif, anti Human immunodeficiency virus (HIV) negatif,

Epstein-Barr virls (EBV) viral capsid antijen (VCA) IgM
negatif, sitomegaloviris (CMV) IgM negatif, parvovirls IgM
negatif, EBV VCA IgG, parvovirls IgG, CMV IgG pozitif olarak
belirlendi. Otoimmin hepatite yonelik incelemelerde

antintkleer antikor (ANA), anti ¢ift zincirli DNA (anti-dsDNA),
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anti mitokondriyal antikor, anti duz kas antikor, Liver-
Kidney Mikrozomal Antikor (LKM) negatif saptandi. Tim
batin ultrasonografik incelemesinde patolojik bulguya
rastlanmadi. Spot idrarda bakir 26,2 mg/, 24 saatlik idrarda
bakir 71,7 mg/gin, serum serlloplazmin dizeyi 29,9 mg/dL
olarak olculdu. Go6z muayenesinde gozinde Kayser-
Fleischer halkasinin bulunmadigl saptandi. Hastaya 15
mg/kg/gun dozunda ursodeoksikolik asit tedavisi verilerek
izleme alindi ve izlemde doért hafta icinde hastanin
sikayetleri, klinik bulgulari ve anormal laboratuvar sonuglari
duzelerek normal sinirlara geldi.

Takibinin 6. haftasinda hasta solukluk, yorgunluk, bas
donmesi, kulak c¢inlamasi ve skleralarda hafif sarilik
sikayetleriyle tekrar muayeneye getirildi. Fizik
muayenesinde vicut agirhgi 82 kg (>97 persentil), boyu 180
cm (> 97 persentil) , vicut 1sisi 38,5°C, nabzi 107 atim/dk.,
solunum sayisi 20/dk., arteriyel kan basinci 95/50 mmHg idi.
Sklerasinda hafif sarilik, dilde ve muikéz membranlarda
solukluk, sag ve sol Ust kadranda hassasiyet, sag
kostovertebral agi hassasiyeti, sag yan agrisi mevcuttu.
Karaciger ve dalak 1,5 cm ele geliyordu. Traube kapaliydi.
Diger sistem  muayeneleri normaldi. Laboratuvar
incelemelerinde Hb:10 g/dl, beyaz kiire: 6700/mm?’, platelet
sayisi: 287 000/mm3, mean corpuscular volume (MCV): 81.1
FL, dUzeltilmis retikUlosit sayisi %2.2 idi. ALT 54 U/I, AST 68
U/l, total bilirtibin 2,6 mg/dL, direkt biliribin 0,59 mg/dL,
U/L, GGT 26U/L olarak olgildl. Batin ultrasonografik
goruntulenmesinde karaciger boyutu uzun aksta 164 mm,
dalak boyutu uzun aksta 152 mm olarak goruldu. Portal ve
hepatik veno6z sistem patent, akimlari ve akim yonleri dogal
bulundu. Direkt Coombs testi negatifti. Haptoglobulin 8
mg/dL'nin altindaydi. Ani gelisen non immudn hemolitik
aneminin nedenine yonelik tanisal islemler ve tedavi
amaciyla hasta hastaneye yatirildi. Bu arada hastanin viral
hepatit belirtecleri ve 24 saat idrar bakir miktari yeniden
incelendi. 24 saat idrar bakir miktari 100mg/gin altinda
saptandi. Viral hepatit belirteclerinden anti HAV IgG pozitif
olarak saptandi. Hastanin yatisinin 3. giniinde hemoglobin
degeri 6,9 mg/dL olarak o6l¢tldu. Bunun Uzerine 4 Unite
eritrosit sUspansiyonu verildi. Transflzyondan sonra
hemoglobin degeri 11,2 mg/dL idi. Takiplerinde transfizyon
sonrasl ilk 3 giin hemoglobin degeri ayni seyrederken, 4.
glnden itibaren yeniden dismeye basladi. Transflzyon
sonrasi 5. gunundeki hemoglobini 10,3 mg/dL, duzeltilmis

retikllosit yUzdesi 4,2 idi. Hastaneye yatiginin on birinci

guninde genel durumunun iyi olmasi ve Hb dulzeyinin
stabil seyretmesi Uzerine sik poliklinik kontrolU &nerilerek
taburcu edildi. Taburculuk Hb 9,8 mg/dL olan hastanin
taburculuk sonrasi 2. haftada Hb 8,5 mg/dL, duzeltilmis
retikUlosit ylzdesi 5,2 idi. Hastanin taburculuk sonrasi 3.
haftada sikayetleri tamamen duUzeldi. Fizik muayene
bulgulari normale déndid. Hb 12,1 mg/dlLye yukseldi ve
duzeltilmis retikulosit orani % 3.3'e geriledi. Hasta her iki
haftada bir cocuk gastroenteroloji ve c¢ocuk hematoloji
poliklinik  kontrollerine devam etmektedir. Hastanin

ailesinden bilgilendirilmis onam formu alinmistir.

SONUC

Non-immudn hemolitik anemi (NIHA) pozitif rutin hemoliz
testleri ve negatif Coombs testi ile karakterize olan anemidir
(4). Bircok farkli siniflandirma olmasina ragmen herediter ve
kazaniimis NIHA olarak ikiye ayrilabilir. Kazanilmis hemolitik
anemi; ilaclar, toksik maddeler, enfeksiyonlar, prostetik kalp
kapakgigl gibi bircok sebeple indiklenebilir. Chang ve
arkadaslari (5), Koisho ve arkadaslari (6) ve Lee ve
arkadaslarinin (7) bildirdikleri vakalarda yaklasik 3 haftada
steroid yardimiyla diizelen, Hepatit A virGsinin indukledigi
Coombs pozitif otoimmun hemolitik anemi gorGlmustar.
Vakalarin en genci 36, en yashsi 55 yasindadir. Lapp ve
arkadaslarinin (8) takdim ettigi vakada 42 yasinda erkek
hastada Hepatit A virisinin endemik oldugu bdlgeye
seyahat oOyklUsunin ardindan gecirdigi  Hepatit A
enfeksiyonunu takiben akut bdbrek yetmezligi ve immun
olmayan hemolitik anemi gelismistir. Hasta diyalize gerek
kalmadan, taze donmus plazma, eritrosit slspansiyonu

destegi ve steroid tedavisiyle iyilesmistir.

Hastamizda hepatit A virGsinin yogun goruldugu (9)
Glrcistan'a seyahatinden sonra hepatit A enfeksiyonu
gelismistir. Hastada hemolitik anemi hepatit nedeni ile
takibinin 6. haftasinda  gorilmis olup  eritrosit
stspansiyonu disinda literatlrdeki diger vakalardan farkli
olarak herhangi bir steroid kullanimi olmadan kendiliginden
gerilemistir. Hastamiz literatlrdeki benzer vakalar arasinda
en geng olanidir ve diger vakalardan farkli olarak herediter
bir membranopati saptanmamistir. Bu vakadan hepatit-A
virisindn hemolitik anemi gibi nadir bir komplikasyon
yapabilecegi ve steroid tedavisine ihtiya¢c duyulmaksizin

kendiliginden gerileyebilecegi 6grenilmistir.
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Hepatit A enfeksiyonu seyrinde yorgunluk, kirginlk, istah
azalmasi gibi hafif semptomlar olabilecegi gibi, hepatit A
virist hemolitik anemiden multiorgan yetmezligine varan
genis bir skalada ciddi komplikasyonlara sebep olabilir.
Hepatit A enfeksiyonu inaktif yada canli atenle asi ile
onlenebilir bir enfeksiyondur ancak son yillarda uygulanan
etkin asilama c¢alismalarina ragmen halen her il
milyonlarca insani  etkilemektedir. Bu sebeple bu
enfeksiyonun seyri sirasinda komplikasyonlar acisindan

dikkatli olunmalidir.
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Trigliserid Yiksekligi Olan Bir Hastada Akut Pankreatit Gelisimi: Olgu
Sunumu

Acute Pancreatitis Development in a Patient with High Triglyceride: A Case Report
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OzZer

Akut pankreatit; pankreas bezinin inflamasyonu olup, hayati tehdit edebilen olimcil bir durumdur. Bir¢ok olguda kronik alkol
kullanimi ve safra yolu hastaliklari etiyolojiden sorumlu olsa da nadiren hipertrigliseridemiye baglida akut pankreatit gelisebilir.
Trigliserid diizeyleri arttikca pankreatit gelisme riski artar ve 1000 mg/dl’yi gecen diizeylerde hastalarin yaklasik beste birinde
akut pankreatit gelistigi bildirilmistir. Hipertrigliseridemi nedeniyle meydana gelen pankreatit tedavisinde oral alim kisitlanmasi,
yagdan fakir beslenme, insiilin infiizyonu, heparin, lipit diistirticii ilaglar, nadiren de plazmaferez kullanilabilir. Bu yazimizda daha
onceden hic¢ lipit diistirticii ila¢ tedavisi almamis ve 3 defa akut pankreatit gelismis bir hastayr sunduk. Akut pankreatit
etiyolojisinde nadiren de olsa yiiksek trigliserid diizeyleri sorumlu olabilir. Bu nedenle akut pankreatit gelisen tiim olgular lipit
parametreleri acisindan incelenmelidir.

Anahtar Kelimeler: hipertrigliseridemi, akut pankreatit, karin agrisi

ABSTRACT

Acute pancreatitis is an inflammation of the pancreas and is a life-threatening condition. Although chronic alcohol use and biliary
tract diseases are responsible for the etiology in many cases, acute pancreatitis may rarely develop due to hypertriglyceridemia.
As triglyceride level increases, the risk of developing pancreatitis increases, and acute pancreatitis has been reported in
approximately one-fifth of patients at levels exceed 1000 mg/dL. In the treatment of pancreatitis caused by hypertriglyceridemia;
oral feeding restriction, low-fat diet, insulin infusion, heparin, lipid-lowering drugs, and rarely plasmapheresis can be used. In this
article, we present a patient who never received any lipid-lowering medication before and developed acute pancreatitis three
times. High levels of triglycerides may rarely be responsible for the etiology of acute pancreatitis. Therefore, all cases with acute
pancreatitis should be examined in terms of lipid parameters.

Keywords: hypertriglyceridemia, acute pancreatitis, abdominal pain

GiRIS Hipertrigliseridemili hastalarda hiperviskozite, iskemi,

Akut pankreatit (AP), pankreasin bezinin iltihabi olup, hafif trigliseridlerin pankreatik lipaz ile hidrolizi sonucu ortaya

6dematdz formdan 6lime sebep olabilecek agir nekrotizan
forma kadar degisik klinik yelpazede olabilir (1,2). Uygunsuz
olarak aktive olmus pankreas enzimleri pankreas ve cevre
dokularin 6z sindirimine, sonucta fokal ve yaygin nekroza
neden olur. Ginimuzde AP gelisen olgularda etiyolojide en
stk sebep kronik alkol kullanimi, safra tasi ve safta yolu
hastaliklari gibi patolojilerdir (1,2). Trigliserid yuUksekligi
nadir sebeplerden sayilsa da trigliserid dizeyi 1000 mg ve
Uzerindeki degerlerde pankreatit riski oldukca artmistir (3).
Trigliserid yUksekligi AP olgularinin yaklasik %71-4'inden
sorumlu olup (3), 1000 mg/dL ve UGzerinde trigliserid duzeyi

olan olgularin yaklasik %15-20'sinde AP gelisir (4).

¢tkan cok fazla miktardaki serbest yag asidinin meydana
getirmis oldugu lipotoksisite, buna bagl inflamatuvar
degisiklikler,  asiner  hlcrelerde ve  mikrovaskuler
membranlarda hasar AP gelisimine neden olur (4-6). Biz bu
yazimizda daha o©nceden iki defa AP atagl gecirip, ¢ok
yuksek trigliserid dizeyleri olan ve hig lipit districu tedavi

almayan AP'li bir hastayi sunduk.

OLGU
Kirk sekiz yasinda kadin hasta, karin agrisi sikayeti ile acil
servise basvurdu. Hikayesinde karin agrisinin acil servise

basvurmadan 5-6 saat 6nce basladigl, esas olarak epigastrik

Yazisma Adresi/Address for Correspondence: Cevdet Duran, MD, Usak Universitesi Tip Fakiiltesi, i¢ Hastaliklari Anabilim Dali, Endokrinoloji ve Metabolizma

Hastaliklari Bilim Dal, 64200, Usak/Turkiye
E-Posta/E-Mail: drcduran@gmail.com || Tel: +90 533 429 8585
Received/Gelis Tarihi: 25.06.2020 || Accepted/Kabul Tarihi: 24.12.2020

Bu Eser Creative Commons Atif-Gayriticari 4.0 Uluslararasi Lisansi ile Lisanslanmistir. This work is licensed under a Creative Commons

Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0).



https://orcid.org/0000-0003-4990-4927
https://orcid.org/0000-0001-7574-4571
https://orcid.org/0000-0002-4710-7927
https://orcid.org/0000-0001-9560-180X

Aegean J Med Sci
2020;3:139-142

Akkus ve ark.
Hipertrigliseridemi ve Pankreatit

bolgede oldugu, buradan tim karina ve kusak tarzinda sirta
yayildigl, beraberinde bulantisi oldugu, ancak kusmadig
dgrenildi. Oz gecmisinde daha énceden kan yaglarinda
yukseklik oldugu soylendigi, ancak ¢ok uzun yillardir kan
yaglari tetkiki yapilmadig, safra kesesinde tas oldugu, en
sonuncusu 1,5 ay 6nce olmak Uzere toplamda iki defa daha
AP atagl gecirdigi ve hastanede yattig 6grenildi. Sigara ve
alkol kullanim o6ykusu yoktu. Soy gecmisinde de 6zellik
yoktu. Yapilan fizik muayenede boy 146 c¢m, agirlik 63 kg,
vUcut kitle indeksi 29.56 kg/m?idi. Batin muayenesinde tim
kadranlarda yaygin hassasiyet ve istemli defans vard.
Karaciger 3-4 cm orta sertlikte ele geliyordu. Perkisyonda
karaciger matite alaninda artis disinda 6zellik saptanmadi,
Traube alani agikti. Eruptif ksantoma yok idi. Laboratuvar
tetkiklerinde amilaz 813 U/L (25-125) ve lipaz 1200 U/L (13-
60 U/L) bulundu (Tablo 1). Batin ultrasonografisinde (USG)
karaciger boyutunda artis (210 mm), parankiminde
yaglanma ve dalak uzun aksinda artis (135 mm), batin
bilgisayarli tomografi (BT)de, pankreas korpus ve kuyruk
kesimlerinde belirginlesen, mide korpusu posterioru
dizeyine ve dalak hilusu komsuluguna uzanan diffiz
heterojen dansite artisi ve yaygin serbest sivi saptandi ve

akut pankreatitle uyumlu saptandi (Resim 1).

Resim 1. Kontrastli abdomen BT inceleme de a) peripankreatik
alanda yag planlarinda kirlenme ve swvi artisi b) pankreas
govde ve kuyruk kesiminde daha belirgin izlenen 6dem ile
uyumlu dansite azalmasi
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Yogun bakima alinan hastanin oral alimi kapatildi. Daha
Onceden de iki defa AP geciren hasta, hastalik etiyolojisi
agisindan yatisinin ertesi ginu bakilan trigliserid dizeyi
4036 mg/dL (N:50-200 mg/dL) bulundu. Tani aninda Ranson
kriteri puani 1 iken 48. saatte bu puan 0a geriledi.

Pankreatit acisinda IV sivi hidrasyonu saglanan ve

antibiyotik baslanan hastaya trigliserid yiksek gelmesi
Uzerine enoksaparin, insilin  infuzyonu ve dekstroz
inflzyonu, fenofibrat 267 mg ve omega 3 kap 500 mg
kapsul, 3x1 baslandi. Takiplerinde yatisinin 2. gini karin
agrisi ve bulantisi gerileyen hasta, yatisinin 3. gind yogun
bakimdan ¢ikarildi, 4. ginu trigliserid diizeyi 1022 mg/dL'ye
lipaz dizeyi 106 U/L'ye geriledi. Laktesans testi negatif geldi.
Kiguk porsiyonlar halinde oral alim acildi. Yatisinin 5. gtind
insulin infUzyonu kesildi. Takiplerinde karinda siskinlik
yakinmasi olan hastanin batin USG'de, karaciger boyutunda
artis (200 mm), parankiminde grade 1 yaglanma, safra tasi,
safra camuru, dalak boyunda artis (145 mm), pankreasta
heterojenite ve korpus anteriorunda sivi saptandi. Kontrol
akciger grafisinde sagda plevral eflizyon saptandi.
Takiplerinde ertesi gun siskinlik yakinmasi geriledi. Hasta

poliklinik kontroll dnerilerek taburcu edildi.

Tablo 1. Hastanin tani ve takiplerinde pankreas enzim ve lipit
diizeyleri

A L TG TK LDL HDL VLDL
08.06.20 439 >1200
09.06.20 698 4036
10.06.20 116 330
11.06.20 76 183 1412 345 279 347 2824
12.06.20 52 106 1022

13.06.20

14.06.20

15.06.20 69 54 861

16.06.20 788 231 78 37.3 1536
17.06.20 816

18.06.20 881

22.06.20 992

A amilaz(U/L), L: lipaz(U/L), TG: trigliserid(mg/dL), TK: total
kolesterol(mg/dlL), LDL: disiik dansiteli kolesterol(mg/dL), HDL:
yiiksek dansiteli kolesterol(mg/dL), VLDL: c¢ok dusik dansiteli
kolesterol(mg/dL)

SONUC

Bu yazimizda safra tasi olan ve daha 6nceden iki defa AP
atagl geciren, ancak ugunci AP ataginda AP'nin trigliserid
yuksekligine bagh oldugu anlasilan bir kadin hastay
sunduk. Akut pankreatit tanisi Revize Atlanta Kriterlerine
gbre konmaktadir ve bu kriterlere gére hastada pankreatit
yoénunden tanisal bir siphe yoktu (7). Akut pankreatit en sik
kronik alkol tuketimi ve safra tasina bagll gelismektedir
(1,2). Hastanin daha onceki yatislarinda yapilan batin
USG'sinde safra kesesinde tas oldugu raporlansa da bu
basvurusunda yapilan acil batin USG'sinde sadece

hepatosplenomegali saptandi, safra yollariyla ilgili patoloji
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saptanmadi. Daha ©nceden safra tasi olan hastada AP
etiyolojisi agisindan ertesi gin istenilen trigliserid duzeyi
cok yuksek saptandi. Ancak, hastanin takiplerinde yeniden
yapilan kontrol batin USG'sinde safra camuru ve milimetrik
taslar saptandi. Hastamizda safra tasi olsa da tipik bir biliyer
kolik semptomlari izlenmiyordu. Safra enzimleri ve bilirGibin
duzeyleri de normaldi. Ayrica daha 6nceden iki defa daha
pankreatit atagl gecirmesi ve hic lipit duslrlicu tedavi
almamis olmasi nedeniyle, biz AP etiyolojisini safra tasina
degil, cok yuksek trigliserid duzeylerine bagladik. Akut
pankreatit atagl geciren hastalarda safra tasi varliginda bile
AP yapan diger faktorlerin de mutlaka sorgulanmasi
gerekir. Etiyolojinin eksik arastirilmasi bu hastada oldugu
gibi taninin ve tedavinin gecikmesine, sonug olarak da AP
gibi yasami tehdit eder klinik durumlar gelismesine neden
olacaktir. Akut pankreatit gelisiminde hipertrigliseridemi
nadir sebeplerden sayilsa da olgularin yaklasik %1-4'Gnden
sorumludur (3). Trigliserid dizeyleri 1000 mg/dL UGzerindeki
degerlerde AP riski oldukca artmis olup (3), bu dizeyde
trigliserid yUksekligi olan hastalarin yaklasik %15-20'sinde
AP gelisir (4).

Hastamizda oldugu gibi trigliserid duzeyi 1000 mg/dL ve
Uzerinde degerlerde genellikle ailesel hipertrigliseridemi
dusundlmelidir. Hiperlipidemi siniflandirmasi Fredrickson
siniflandirmasina  goére  yapilmaktadir  (8,9).  Bizim
hastamizda trigliserid yuUksekligine bagli akut pankreatit
gelistigi icin Fredrickson siniflandirmasina gére Tip |, Tip IV
veya Tip V dislipidemi olabilecegi dusunulda (8,9). Siddetli
trigliserid  yuksekligine sebep olan faktérler arasinda
lipoprotein lipaz eksikligi, lipoprotein lipaz gen mutasyonu,
apolipoprotein Cll eksikligi, glycosylphosphatidylinositol
anchored high density lipoprotein binding protein 1
mutasyonu, LMF1 mutasyonu sayilabilir (10). Tip 1
dislipidemide lipoprotein lipaz eksikligi veya apo Cll eksikligi
nedeniyle lipoprotein lipazin aktive olmamasi silomikron
yuksekligine neden olur (8). Tip IV dislipidemide ¢ok dustk
dansiteli lipoprotein (VLDL) -kolesterol artis, Tip V
dislipidemide ise silomikron ve VLDL artisi beraber izlenir
(8). Dolasimda trigliserid tasiyicisi  eksojen  olarak
silomikronlar iken endojen olarak VLDLdir. Tip 1
dislipidemide, diger adiyla ailevi silomikronemi, siklikla
cocukluk doéneminde baslar ve otozomal resesif gecis
gosterir, olgular herhangi bir provokatif faktér olmadan AP
gelistirebilir. Buna karsin Tip IV ve Tip V dislipidemi

durumunda herhangi bir cevresel ve hormonal faktor

olmadan AP gelistirecek duzeyde hipertrigliseridemi yoktur.
Tip IV dislipidemide diger adiyla ailevi kombine
hiperlipidemi ¢ok sayida gen ve cevresel faktorin etkilesimi
sonucu ortaya ¢ikan kompleks genetik hastalik olup,
genellikle eriskin déneminde AP ile kendini gosterir. Tip V
dislipidemide, diger adiyla primer mikst hipertrigliseridemi
sik gorulmekte olup, Tip | dislipidemide oldugu gibi AP
gelisme riski yUksektir ve olgular genellikle eriskin yasta tani

alirlar (8).

Bizim vakamizin ¢ok yuksek trigliserid dizeyleriyle beraber
pankreatit klinigi ve beraberinde hepatosplenomegalinin
olmasi 6n planda Tip | veya V dislipidemide dustndurda.
Trigliserid ~ yUksekligi ile beraber VLDL kolesterol
duzeylerinin hafif yiksek, yliksek dansiteli lipoprotein (HDL)
kolesterol dizeylerinin disik olmasi bizi daha ¢ok Tip V
dislipidemiye yonlendirdi. Ancak hiperlipidemisi igin kesin
tani konulamadi. Laktesans testi negatifti ancak bu test
yatisinin 4. glnG bakildi ve trigliserid dluzeyleri bu esnada
zaten duslktl. Hastanemizde teknik yetersizlik nedeniyle
lipit elektroforezi, lipoprotein lipaz aktivitesi ve apo C-ll

dlzeyi bakilamadi. Bu nedenle de ayirici tani yapilamadi.

Hipertrigliserideminin tetikledigi AP olgularinda

hiperlipidemi tedavisinde diyet modifikasyonu,
antihiperlipidemik ilaglar, heparin, insulin, bazi vakalarda
plazmaferez kullanilabilir (4). Hastamiz AP nedeniyle ilk
gunden itibaren ag birakildi ve ancak ertesi gun trigliserid
dizeyi calisilabildi. Aclik, trigliserid duzeyleri Uzerine
oldukca dusurlcu etkiye sahiptir ve bizim hastamizda bir
gunluk aglik sonrasi bakilan trigliserid dizeyi 4036 mg/dL
bulundu. Bu sure igerisinde lipoprotein lipaz enzim
aktivasyonu igin dusuk molekdl agirlikli heparin, insulin
infuzyonu yapildi. Omega-3 ve fenofibrat baslandi.
Hastamizda yatisinin 4. guni oral beslenmesi kiguk

porsiyonlar halinde ve yagdan fakir olarak agild.

Hafif (11) ve siddetli AP'li (12) hastalarda erken beslenmenin
konvansiyonel beslenmeye gore hastanede kalis suresini
azalttigl gosterilmistir.  Bizim hastamizin  takiplerinde
yatisinin 2. gind karin agrisi ve bulantisi geriledi, yatisinin 3.
glnu yogun bakimdan normal odaya alindi, 4. gunu
trigliserid dizeyi 1022 mg/dl'ye ve lipaz dizeyi de 106
U/L'ye geriledi ve bunun Gzerine kuglk porsiyonlar halinde
yagdan fakir diyetle oral alim acildi. Yatisinin 5. gint insdlin

infuzyonu kesildi. Sikayetleri gerileyen hastanin takiplerinde
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sagda plevral eflizyon saptandi, ancak takiplerinde asit ile

beraber o da geriledi.

Pankreatit seyrinde erken asamada hastalarin %62'sinde
ekzokrin pankreas yetersizligi gelisirken, takiplerinde bu
oranin %35e kadar dustigu, siddetli vakalarda hafif
vakalara gore iki kat daha fazla oldugu ve en siklikla da
pankreas nekrozu gelisen olgularda ve alkole bagn
pankreatit gelisen olgularda oldugu bildirilmistir (13).
Tekrarlayan AP ataklarinda bu risk daha fazladir. Bizim
hastamizin takiplerinde ishal yakinmasi yoktu ancak,
pankreas yetersizligi acisindan da malabsorbsiyon

testlerinin yapilmasi planlandi.

Sonug olarak AP sebepleri arasinda hipertrigliseridemi nadir
fakat 6nemli yer tutar. Hastalarda safra tasi olsa bile AP
gelisen hastalarda mutlaka trigliserid dizeyleri 6l¢timelidir.
Buna ilaveten, trigliserid duUzeyi yuksek hastalarda
pankreatit gelismeden alinacak diyet, egzersiz ve ilag
tedavisi gibi tedbirler bu hastalarda pankreatit gelisimini

Onleyebilir.
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