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The Methods Used in Nonparametric Covariance Analysis

Parametrik Olmayan Kovaryans Analizinde Kullanilan Metotlar

Sengiil CANGUR"", Mehmet Ali SUNGUR', Handan ANKARALI?

) 'Duzce University Faculty of Medicine Department of Biostatistics and Medical Informatics, Duzce
’[stanbul Medeniyet University Faculty of Medicine Department of Biostatistics and Medical Informatics, Istanbul

ABSTRACT

Aim: Nonparametric covariance analysis (ANCOVA) methods are used when the assumptions of parametric ANCOVA are not met
and/or the dependent variable has bivariate/ordinal scale. In the nonparametric ANCOVA methodology, Quade, Puri & Sen and
McSweeney & Porter methods are known as Ranked ANCOV A methods. However, commonly used programs do not have module(s)
for applying these methods. The objective of this study is to introduce the ranked ANCOVA methods, to apply it in a web-based
program developed by the authors and to present the advantages of these methods.

Material and Methods: The theoretical features and application steps of the Ranked ANCOV A methods are defined and a web-based
program for the application of each method has been established. The application of each method on this program with the help of
simulated data taken from the health field study, where the effect of cigarette smoking on biochemical tests was examined has also
been included.

Results: Although there is no specific module in the widely used statistical programs for the methods described in this study, it is shown
on a clinical study constituted with simulated data that these methods can easily be applied and the results of the methods are given.
Conclusion: The use of parametric methods for factorial models leads to an increase in Type-I error rate and a decrease in test power
in many studies, where the sample size is limited and/or the dependent variable does not have normal distribution. To reduce this error,
we recommend using the methods suggested in the study. These methods are also expected to reach widespread use thanks to the web-
based program.

Keywords: Ranked ANCOVA; covariance; nonparametric; Quade; Puri & Sen; McSweeney & Porter.

0Z

Amagc: Parametrik kovaryans analizi (ANCOVA) varsayimlarinin saglanamamasi ve/veya bagimli degiskenin iki degerli/siralayict
6lgekli olmasi durumunda, parametrik olmayan ANCOVA yaklasimlarindan yararlanilmaktadir. Parametrik olmayan ANCOVA
metodolojisinde Quade, Puri & Sen ve McSweeney & Porter metotlari, Rankli ANCOVA yontemleri olarak bilinmektedir. Ancak
yaygin kullanilan programlarda, bu metotlarin uygulanmasma yonelik modiil(ler) bulunmamaktadir. Bu ¢aligmanin amaci Rankli
ANCOVA yaklagimlarini tanitmak, yazarlar tarafindan gelistirilen web tabanli bir programda uygulamasini yapmak ve bu
yaklagimlarin avantajlarindan bahsetmektedir.

Gereg ve Yontemler: Rankli ANCOVA yaklasimlarinin teorik 6zellikleri ve uygulama adimlar1 tanimlanmis ve her bir yaklasimin
uygulanmasina yonelik web tabanli bir program olusturulmustur. Sigara kullanma durumunun biyokimyasal tetkik sonuclari tizerindeki
etkisinin incelendigi saglik alanindaki bir caligmadan simiile edilen veriler yardimiyla web tabanli bir program iizerinde her bir
yaklagimin uygulamasina da yer verilmistir.

Bulgular: Her ne kadar, bu calismada agiklanan yaklasimlar i¢in yaygin kullanilan istatistik programlarinda 6zel bir modiil olmasa da,
bu yaklasimlarin kolaylikla uygulanabilecegi simiile verilerle olusturulmus klinik bir calisma {izerinde gosterilmis, yaklasimlarin
sonuglar1 verilmistir.

Sonug: Birgok arastirmada 6rneklem genisliginin kisitli olmasi ve/veya bagiml degiskenin normal dagilim géstermemesi durumunda,
faktoriyel modeller i¢in parametrik yontemlerin kullanilmasi, Tip I hata oraninin artmasina ve testin giiciiniin azalmasina neden
olmaktadir. Bu hatay1 azaltmak i¢in ¢aligmada 6nerilen yaklasimlarin kullanilmasi tavsiye edilmektedir. Bu yaklagimlarin, web tabanlt
program sayesinde de yaygin kullanima ulasacagi diisiiniilmektedir.

Anahtar kelimeler: Rankli ANCOVA; kovaryans; parametrik olmayan; Quade; Puri & Sen; McSweeney & Porter.
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INTRODUCTION

The analysis of covariance (ANCOVA) analyzes for differences
in response variable among groups, taking into account the
variability in the response variable explained by one or more
covariates (1). ANCOVA is a statistical procedure widely used
in many disciplines such as health, ecology, environmental
science and psychological perspective (2-5). ANCOVA includes
some additional assumptions as well, in addition to the standard
assumptions (independence, variance equality and normality) of
the analysis of variance (ANOVA). Additional assumptions of
ANCOVA can be listed as (i) linear relationship between
response variable and covariate, (ii) parallel regression slopes
between groups, (iii) variability in response variable for each
group is equal at each value of covariate, (iv) similarity of
covariate values between groups, and (v) that covariate is a
constant-effect variable and is measured without error (6).
Violations of one or more of these assumptions may threaten the
validity of the ANCOVA results (7).

It is quite difficult to achieve all of these assumptions in practice,
especially in the health field researches. For this reason,
nonparametric covariance analysis models or alternatives are
used when the ANCOVA assumptions are not met and / or the
dependent variable has bivariate / ordinal scale (1,8-10). If the
normality assumption of the conditional distributions of the
response variable is not satisfied, then Ranked ANCOVA
methods including Quade, Puri & Sen, Conover & Inman,
Rutherford and McSweeny & Porter, Burnett & Barr,
Hettmansperger & Mckean, and Hettmansperger methods are
used (11-17). However, there are no module(s) for the application
of the Ranked ANCOVA methods in commonly used programs.
It is observed that only Nakonezny and Shull (18) apply
Hettmansperger & Mckean (16) test to the one-factor ANCOVA
model with single-covariate by coding in SAS program.

The objective of this study is to introduce, first, the features of
the parametric ANCOVA model, and then introduce the
theoretical features of Quade, Puri & Sen and McSweeny &
Porter Ranked ANCOVA models, to apply it in the web based
program that we have developed to show its use in health-related
researches and to present the advantages of these methods.

PARAMETRIC COVARIANCE ANALYSIS MODEL
ANCOVA is used to test for differences in response variable
among groups, taking into account the variability in the response

Ranked Covariance Analysis

variance. ANCOV A model is obtained when regression term is
added to ANOVA model. The ANCOVA model takes both
between-groups and regression-variance as systematic (error-
free) components. A single-factor statistical model for
covariance analysis is given in Equation [1].

Yi=u+1++45 (X —X)+e; i=l..k j=l..n; [1]
In Equation [1], ¥; shows the response variable value of the i
individual in the j* factor level,  is the overall population mean,
7 shows the effect of the j* factor, fi shows linear regression
coefficient of Y variable over X, Xj is the covariate value of the i

individual in the j* factor level, X shows the grand covariate mean
and g is the error term for the i unit in the j factor level (1).

Covariance analysis is a very useful and robust statistical method
when the assumptions are met. The assumptions of ANCOVA
are listed below (1,19,20).

1. When X covariate is given, the conditional distribution of the
Y response variable follows the normal distribution with
mean zero and variance o® (f{Y]X) ~ N(0, o).

2. The within-group regression slopes are homogeneous

( group 1 group 2 __ group 1)
B gTOUZ _ . = pgTourl)
3. The condltlonal variances are homogeneous
2 — g2 = .= g2
(Uh\x - UYZ\x - JYl\x)'

4. Error term follows the normal distribution with mean zero
and variance ¢? (g;~ N(0, 6°)).

5. The relationship between response variable and covariate
must be linear.

6. The factor levels (or groups) must be independent of each
other.

7. Covariate(s) must be constant variable and measured without
error.

8. If more than one covariate is to be used, there should be no
strong relationship between the covariates.

Hypotheses for the one-way ANCOVA model can be written as
Equation [2] and the summary table for this model is given in
Table 1 (1).

Ho: = = = :
variable explained by one or more covariates. This analysis is a 0 H1adj L Hzaa 5 Wiadj ,
combination of linear regression methods and analysis of 0:B; group Bf TOuPE = f roup [2]
Table 1. The summary table for one-way ANCOVA
Sum of Square and Sum of Adiusted S Adiusted M
Source Products justed Sum daf justed Mean F
of Square Square
XX XY YY
M . MS(Factor)gq;
- - - M ; . —yy(adj) o T Jadj
Factor/Group yy(adj) k-1 k-1 MS(ETror)aq;
E .
Error E E E E ; N-k-1 —yy(ad))
xx xy Yy yy(adj) N—k—1
Total Tox Try Tyy Tyy(aaj) N-2
(Zk bz - bl%/EXX)/(k - 1)

The Homogeneity of Regression Slopes

Flak-1,n-2k) = (

Eyy - i:1 b\%/i Exxl—)/(N — 2k)

Adjusted Mean 7o

=7® —p, (X0 - X)

II
N g g

(X)?

2.
> (X = X) (% - )
2.

(v, -

w=) ) (X
=) )y
=,

Sop P
II

II
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NONPARAMETRIC ANCOVA

In parametric ANCOVA, it is assumed that the conditional
distribution of the response variable is normal. That is, when the
covariate value is given, the values of the response variable are
normally distributed. This assumption, as it is known, is
examined by testing the residuals obtained from the Generalized
Linear Modeling (GLM) procedure (1,6).

The hypothesis that the conditional distributions between groups
are equal in nonparametric ANCOVA is tested with
Ho: f(V1]1X) = f(Y2]|X) = - = f(Y;]X). In this hypothesis,
f(¥;]1X) shows the conditional distribution of ¥ response variable
of i group, when the covariate value is given. Nonparametric
ANCOVA assumes that the relationship between response
variable and covariate is monotonic. The nonparametric
ANCOVA methods that we will examine in this study are based
on the ranked approach. These are the Quade method, the Puri &
Sen method and the McSweeny & Porter method (1,6).

1. Quade Method

The Quade method is based on testing the equality of the
residuals among groups obtained from the linear regression of the
ranked response variable and the ranked covariate. This method
is distribution-free and the test statistic shows asymptotically
central F-distribution. The application steps of this method are
given below (7,11).

Appltcatwn Steps

Step 1: The JTesponse Varlable and the covariate are ranked
separately (Y — RY and X o RX).

Step 2. Residual values from the linear regression of the ranked
covariate considered to have an effect on the ranked response
variable are calculated (RY = by + b;RX = ¢;;).

Step 3: Whether the calculated residual values are different
among groups is checked by considering the number of factors
as well as the number of group.

Step 4: If the p-value of the test statistic is less than the specified
level of significance, it is assumed that ‘the conditional distributions
of the response variables are not equal among the groups.’

(p<a— Hy: f(Ya|X) # f(Y,|X) atleastone for h # v).

Step 5: When the null hypothesis is rejected, if the number of
groups is more than 2, one of the multiple comparison methods is
applied to investigate which group pair/pairs cause this difference.
2. Puri & Sen Method

The procedure developed by Puri and Sen (12) is more general than
the Quade method with regards to the fact that it permits
transformation of the ranked data or ranked data itself. The Puri & Sen
method assumes that the relationship between the ranked response
variable and ranked covariate is constant across groups. Residual
values are calculated similar to the Quade procedure, as shown in the
application steps the test statistic shows chi-square distribution. The
application steps of this method are given below (7,12).

Application Steps

Step 1: The JTesponse Varlable and the covariate are ranked
separately (Y — RY and X —> RX).

Step 2: The residual averages of the ranked values are then
calculated as Rg; = (R, j — R) — r(R,,; — R). In this equation,
Ry, ; shows the mean of the ranked response variable for the j
group, R, j 1s the mean of the ranked covariate for the J™ group
and r shows the correlation coefficient of the relationship
between the ranked response variable and the ranked covariate.
Step 3: Puri & Sen L test statistic is calculated for one-way
ANCOVA model. This test statistic is distributed chi-square with
(k-1) degrees of freedom.

Zl 1 nlel [3]

Lig—1y = ~XGe-1)

Sum of squared error used in the calculation of the equation is
given as the formulas of SSE = Y(y; — ;)% and s = SSE/N.
Step 4: When the null hypothesis is rejected (Hq: f(V,]|X) #
f(Y,1X) atleastone for h # v); if the number of groups is
more than 2, one of the multiple comparison methods is applied
to investigate which group pair/pairs cause this difference.

Duzce Tip Fak Derg, 2018;20(1):1-6

Ranked Covariance Analysis

3. McSweeny & Porter Method

The McSweeny & Porter method is quite similar to the Conover
& Inman (15) method. It is known as the easiest among the
ranked ANCOVA methods in terms of calculations. Ranked
values can easily be obtained by applying parametric test
methods. The advantage of this method is that it can test the
homogeneity of the regression slopes. The test statistic obtained
based on the ranked values has the F distribution. The application
steps of this method are given below (7,13).

Appltcutton Steps

Step 1: The response Varlable and the covariate are ranked

Ra
separately Y i RY and X —> RX).
Step 2: Equality of regression slopes is tested w1th the GLM

model (HO Bgroup 1 group — ... group
Step 3: Y =X ) ‘ model is established. The
Rdependent Rcovariate factor

equality of the regression slopes is checked by adding the
interaction (ranked covariate x factor) effect together with the
main effects to the general linear regression model. If the
interaction is not significant, the hypothesis that the relationship
between the covariate and the dependent variable is the same at
cach level of the factor is accepted.

Step 4. If the null hypothesis is rejected, it is assumed that ‘the
conditional distributions of the response variable are not equal
among the groups

(Hy: f(Y]X) = f(Y,]1X) atleastone for h # v).

Step 5: 1f the number of groups is more than 2, one of the multiple
comparison methods is applied to investigate which group
pair/pairs cause this difference.

MATERIAL AND METHODS

A web-based program has been developed for the Quade, Puri &
Sen, and McSweeny & Porter ranked ANCOV A methods (post hoc
Tukey-Kramer test) proposed in this study for one-factor
covariance model with single-covariate. This web-based program
is available at “www.masungur.com/nancova0.php”. The interface
of this program is given in Figure 1. This program is a free web-
based program written in php programming language. The number
of factor levels can be determined by the user in the program.

Non-Parametrik Kovaryans Analizi
(Non-Parametric ANCOVA)

[Faktor Seviye Sayist
(Factor Level)
In (max)*
[Yontem B Qusde
OPuri & Sen
(Method)
O McSweeney & Porter
Veri Matrisi Olugtur (Create Data Matrix)

* Faktor seviyelerindeki n sayilari esit degil ise en biiyiik n sayisini giriniz.
(If the n values in the factor levels are not equal, enter the maximum number n.)
Faktor seviyelerindeki n sayilari esit ise sadece bir seviye i¢in n sayisii giriniz.

(If the n values in the factor levels are equal, enter n only for one level.)

Faktor seviyeleri istege bagli olarak artirilabilmektedir.
(Factor levels can be increased on demand.)
Faktor seviye sayist daha fazla ise e-posta gondererek talepte bulunabilirsiniz.
(If the number of factor levels is higher, you can submit a request by sending an e-mail.)

Figure 1. The interface of Nonparametric ANCOVA program

To demonstrate how these methods are implemented on the
program, applications of the simulated data obtained from a clinical
research are presented. The data of a total of 210 individuals were
addressed in this study where the data were simulated from a real
study investigating the effect of cigarette smoking on biochemical
test results. It was determined that age is an important covariate
within the scope of the relevant clinical study. It is desired to
investigate whether there is a statistically significant difference in
the adjusted mean values of hemoglobin (hb) according to smoking
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status (non-smoker, smoker, and ex-smoker) by eliminating the
effect of age on hb values according to this information.
Accordingly, the one-factor ANCOVA model with single-
covariate will be discussed. In this study, Anderson-Darling
normality test, Levene variance equality test as well as Pearson chi-
square, Kruskal-Wallis (post hoc Dunn test) and Spearman
correlation tests were also used to check the parametric ANCOVA
assumptions. In case when the assumption/assumptions is/are not
met, the ranked ANCOV A methods (post hoc Tukey-Kramer test)
proposed in this study were applied respectively to the simulated
data with the help of the web-based program freely available at web
page given. The ranked one-factor ANCOV A model with single-
covariate in the study is given in Equation [4].

Y(th)ij = U+ Tgroup)j + b1 (X(Rage)ij - X(Rage)..) + Eij [4]

In Equation [4], Y(gnp)ij shows the ranked hb value of the i"
individual in the j* level of the group,  is the overall mean of
the ranked response variable, T(group); shows the effect of the j
level of the group, and f3; (X(Rage)ij - X(Rage)") is the effect of
the ranked age, X(rqge)i; shows the ranked age value for i
individual in j* group, X (Rage).. 1s the grand ranked age mean and
¢jshows the error term of the i individual in the j* group.

Table 2. The results of Quade ranked ANCOV A method
Non-Parametric ANCOVA (Quade Method)

TANIMLAYICI ISTATISTIKLER
(DESCRIPTIVE STATISTICS)
Sevive 1 Seviye 2 Seviye 3
(Level 1) (Level 2) (Level 3)
n 70) 70| 70
Ortalama = -
3 2 3 7
% OMean) 33586, 29529/ 38471
St.Sapma .
(St.Deviation) 13.841 4.409) 12.642
n 70) 70) 70
Ortalama 5 = &
- OMean) 14360 12.900 14.459]
St.Sapma —
(StDexiation) 1.436 1.536) 1.091
n 70) 70| 70
Ortalama
4 8 2
% OMean) 99 664 88814 128.021
St.Sapma » » s
et 73.476 30.266) 63.416)
n 70) 70) 70
Ortalama
3 3
w Mean) 120 464/ 66.036/ 130.000
St.Sapma ] |
(StDeviation) 61.446 48.477 51.307
n 70) 70| 70
Artik O(‘\'l‘]“";‘“ 16298 35652 19354
(Residual) 2220
St.Sapma » i
(St.Deviation) 58.736 47.847) 53.971
Non-Parametric ANCOVA (Quade Method)
VK (Source)|| KT (85) sd (df) KO (MS) F P
Seviye 133.787.362 2|l 66.893.681 23.193 0.000
(Level)
[Hata (Error) 596,993.117 207 2,884.025
[Genel (Total) || 730.780 479 209)

Seviye 1 || Seviye 2 || Seviye 3

(Level 1) || (Level 3) || (Level 3)
<0.03 =0.03

Seviye 1

(Level 1)

Seviye 2

(Level 2) =0.03 =0.03

Seviye 3

(Level 3)

=0.05 <0.05

Copyright © 2013-2018. - Sungur, Cangur, Ankarali. - All rights reserved.
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RESULTS

Of the 210 individuals examined in this study, 46.7% of them
were male, 53.3% of them were female and the median age was
31.5 (IQR=17.25). In this simulated data set, it was found that
there was a significant difference according to smoking status
(p=0.021) in terms of the median age (p<0.001). The median age
of ex-smoker/non-smoker at the last six months group was found
to be significantly higher than the median age values of the
individuals in the other groups (respectively p=0.017, p<0.001).
It was determined that there was a significant positive
relationship between age and hb (r=0.228, p=0.001). First of all,
it was examined whether the hb dependent variable in the model
provides pre-conditions for parametric covariance analysis. As a
result, hb dependent variable (Anderson-Darling test
statistic=3.875, p<0.005) and the residuals (Anderson-Darling
test statistic=1.210, p<0.005) did not fit to the normal
distribution. When the variance equality assumption according to
smoking status was tested, the variances were found to be equal
(Levene test statistic=1.24, p=0.293). Since the dependent
variable in the parametric covariance analysis did not satisfy the
normal distribution condition, the nonparametric ANCOVA
methods proposed this study were applied respectively.

The first technique used in the nonparametric ANCOVA is the
ranked Quade ANCOVA method. The results of the ranked
Quade ANCOVA method were given in Table 2.

Another one of the nonparametric ANCOV A methods is the Puri
& Sen method. When the Puri & Sen method was applied to the
one-factor covariance analysis model with single-covariate, the
results were given in Table 3.

The last method we obtained the ranked ANCOVA model is
McSweeny & Porter method. It was found that the regression
slopes were homogeneous before establishing the relevant model
(F=2.46, p=0.088). The results of the application of the
McSweeny & Porter-ranked ANCOVA method were given in
Table 4.

According to the results obtained by applying the three ranked
methods, there was a significant difference among groups (i.e.
smoking status) in terms of age-adjusted hb values (p<0.001,
Table 2-4). According to the Tukey-Kramer post hoc test results
of each method; the age-adjusted ranked hb value of smoker was
significantly lower than the age-adjusted hb values of the non-
smoker and ex-smoker (p<0.001). However, there was not a
statistically significant difference between the age-adjusted
ranked hb values of the non-smoker and ex-smoker groups
(p>0.05).

DISCUSSION AND CONCLUSION

When parametric test assumptions are not satisfied, an increase
in Type I error rate and a decrease in power of test are observed.
It is known that the parametric ANCOVA method is generally
robust against assumption violations at minor level when the
sample sizes of groups are equal. Hamilton (19), Olejnik &
Algina (8), Olejnik & Algina (9) and Rheinheimer & Penfield (7)
compared the parametric ANCOVA and the nonparametric
ANCOVA methods in terms of Type I error rates and power in
simulation studies. They found that the nonparametric ANCOVA
methods were stronger than the parametric ANCOVA when the
violation of the normality assumption is at a serious level,
especially when the relationship between response variable and
covariate is weak. They found that the nonparametric ANCOVA
methods are generally stronger than ANCOV A methods and that
they better control the Type I error rates, in cases when the
variances are heterogeneous and in unbalanced designs.
Hamilton (19), however, showed that ANCOVA is more robust
than the nonparametric ANCOVA methods in terms of power,
when the regression slopes are not homogeneous and except the
cases when the sample size is small.

Although there are no specific modules in the widely used
statistical programs for the approaches described in this study,
these methods have been shown to be easily implemented with
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the aid of the web-based program we have developed and their
advantageous aspects have been presented. The use of parametric
methods for factorial models leads to an increase in Type I error
rate and a decrease in power of test in many studies, where the
sample size is limited and / or the dependent variable does not
have a normal distribution. It is recommended to use the methods
suggested in the study in order to reduce this error. These
methods are also expected to reach widespread use thanks to our
web-based program.

Table 3. The results of Puri &Sen ranked ANCOVA method

Non-Parametric ANCOVA (Puri & Sen Method)

Copyright © 2013-2018. - Sungur,
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TANIMLAYICT ISTATISTIKLER
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Table 4. The results of McSweeny & Porter ranked ANCOV A method

Non-Parametric ANCOVA (McSweeney & Porter Method)

TANIMLAYICI ISTATISTIKLER
(DESCRIPTIVE STATISTICS)
Seviye 1 Seviye 2 Seviye 3
(Level 1) (Level 2) (Level 3)
n 70 70] 70)
Ortalama " : .
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St.Sapma ; ;
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n 70 70] 70
Ortalima 14360 12.900 14.459
Y (Mean) = 45
St.Sapma o
(St Deviation) 1436 1536 1.091
n 70 70] 70
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A o 99.664 88 814 128021
St.Sapma . .
(St Deviation) 73476 30.266] 63416
n 70 70] 70
Ochilima 120.464 66.036 130.000
rY (Mean) =
St.Sapma .
(St Desiation) 61.446 48477 51307,
Non-Parametrik ANCOVA (McSweeney & Porter Method)
VK (Source) || KT (SS) sd (df) KO (MS) F p
Kovaryat 13318824 1| 13318824 4643 0.032]
(Covariate)
Seviye 139.801 982 2| 69.900 991 24 366, 0.000
(Level)
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Does Surgical Technique Significantly Change the Rate of Post-Tonsillectomy
Hemorrhage?
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ABSTRACT

Aim: Tonsillectomy is one of the most common surgical procedures in the pediatric population, as well as one of the first operations
learned during otolaryngology residency. This study aims to evaluate the effect of surgical technique on the occurrence of post-
tonsillectomy hemorrhage.

Material and Methods: This prospectively-designed clinical trial was conducted in a tertiary referral center between May 2012 and
April 2015. A total of 608 patients had tonsillectomies performed by a single surgeon with three different surgical techniques used
during the study period. Patients in group one were operated on using cold dissection; group two comprised patients who underwent
bipolar cautery; group three had the posterior pillar mucosal suturing technique performed.

Results: 608 patients met inclusion criteria; 165 of them in group one, 274 in group two, and 169 in group three. The median age was
5 (2-14) years old. A total of five patients (0.82%) experienced post-operative bleeding. One of these patients (from group one)
experienced primary hemorrhage. The four others were considered secondary hemorrhage; two from each the bipolar cautery and
posterior pillar mucosal suturing groups. The rates of post-operative hemorrhage in each group were 0.61%, 0.73% and 1.18%,
respectively (p=0.861). Only one of the five patients necessitated a return to the operating room to control the bleeding.

Conclusion: Our study findings suggest that the choice of surgical technique does not affect the post-tonsillectomy bleeding rate. There
were no significant differences in bleeding rates between subgroups.

Keywords: Tonsillectomy; bipolar cautery; cold dissection; post-tonsillectomy hemorrhage.

0z

Amac: Tonsillektomi pediatrik populasyonda en sik uygulanan cerrahi girisimlerden biridir ve KBB egitiminde ilk 6grenilen
islemlerdendir. Bu ¢alisma, tonsillektomi sonrasi kanamada cerrahi teknigin etkili olup olmadigini degerlendirmeyi amaglamustir.
Gereg ve Yontemler: Bu prospektif planli klinik ¢aligma, Mayis 2012 ile Nisan 2015 arasinda bir tigiincii basamak saglik merkezinde
gergeklestirildi. Calisma siiresince, ayni cerrah tarafindan 3 farkli teknikle toplam 608 hasta ameliyat edildi. Grup 1'de soguk diseksiyon
ile ameliyat edilen ¢ocuklar, Grup 2'de bipolar koter ile opere edilen ¢cocuklar, Grup 3’de ise posterior pillar mukozal siitiir teknigi ile
opere edilen ¢ocuklar yer aldi.

Bulgular: Soguk diseksiyon (n=165), bipolar koter (n=274) ve posterior pillar mukozal siitiir (n=169) tekniklerine toplam 608 hasta
dahil edildi. Yas ortancasi 5 (2-14) idi. Bes hastada (%0,82) ameliyat sonrast kanama oldu. Bu hastalardan sadece birinde primer
hemoraji gozlenmis olup, hasta soguk diseksiyon grubunda yer almaktaydi. Bes hastanin dordiinde sekonder kanama gozlendi ve bu
hastalar bipolar koter grubu ve posterior pillar mukozal siitiir gruplarindaydi. Postoperatif hemoraji oranlari gruplar igin sirasiyla
%0.61, %0,73 ve %1,18 olarak tespit edildi (p=0,861). Kanamay1 kontrol etmek i¢in ameliyat odasina sadece bes hastadan biri transfer
edildi.

Sonu¢: Calismamizin bulgulari, cerrahi teknigin tonsillektomi sonrasi kanama oranini etkilemedigini desteklemektedir. Farkli cerrahi
teknikler arasinda primer ve sekonder kanamada oranlari agisindan anlamli fark olmadigi goriildii.

Anahtar kelimeler: Tonsillektomi; bipolar koter; soguk diseksiyon; post-tonsillektomi hemoraji.
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INTRODUCTION

Tonsillectomies are among the most commonly performed
operations by otolaryngologists. This operation is often
performed for recurrent tonsillar infections or obstructive
symptoms, especially in pediatric patients. In the United States
alone, approximately 500,000 tonsillectomies are performed
annually on patients under the age of 15 (1). Although a relatively
safe procedure with numerous benefits, complications are still
possible and may include potentially life-threatening
hemorrhage.  Post-tonsillectomy hemorrhage (PTH) is
categorized as primary or secondary. Primary hemorrhage is
bleeding that occurs within 24 hours after the operation. It is often
based on the surgical technique and results from reopening of a
sealed or ligated vessel. Secondary hemorrhage emerges more
than 24 hours after the operation, most often within the first
week. It generally occurs as a result of injury to granulation tissue
covering the tonsillar nest. The rates of primary and secondary
hemorrhage are approximately 0.2% to 2.2% and 0.1% to 3%,
respectively (2). In a large cohort study, Gysin et al. reported
primary, secondary, and overall hemorrhage rates to be 1%, 2.5%
and 3.5%, respectively (3). The literature contains several
comparative studies analyzing the incidence of PTH. These
studies have concentrated on surgical techniques such as cold
dissection, bipolar—-monopolar cauterization, thermal welding,
ligation and chemical substances and so on (3). But studies
composed of patients who were operated on by the same surgeon
is very rare in the literature. The aim of this study is to compare
the rate of PTH between patients undergoing different surgical
techniques performed by a single surgeon.

MATERIALS AND METHODS

This prospective study was conducted at Otolaryngology
Department in Ankara Children's Hematology and Oncology
Research and Training Hospital, Ankara, Turkey, between May
2012 and April 2015. Medical records of those patients who
underwent tonsillectomy, adenotonsillectomy, and tonsillectomy
with or without ventilation tube application were reviewed
retrospectively after obtaining informed consent. A local ethics
committee approval was obtained (Duzce University School of
Medicine, 2018/79). Indications for tonsillectomy included
chronic-recurrent tonsillitis (atleast seven episodes of acute
tonsillitis in one year or five episodes per year for two years or
three episodes per year for three years) and tonsillar hypertrophy
resulting in sleep disordered breathing (mouth breathing during
sleep, snoring, or witnessed apnea). Diagnostic tonsillectomies
performed for suspicion of malignancy were excluded. Patients
with underlying coagulation disorders, such as hemophilia A or
B and von-Willebrand disease, were also excluded.

Three different surgical techniques were utilized by the surgeon.
During the first year of this study, the classical cold dissection
technique was used (group one). During the second year, the
bipolar cautery technique was used (group two). During the third
year, bipolar cautery or cold dissection with suturing of the
tonsillar fossa was used (group three). All procedures were
performed by the same surgeon (FAA). In our practice, each
patient was placed in the supine position with a shoulder roll in
place and a Davis Boyle mouth gag inserted. When applicable,
adenoidectomy was performed first and packed accordingly.
Then the tonsils were grasped with tonsil-seizing forceps and
retracted medially. An incision was then made to the tonsil
anterior plica using a number 12 surgical blade. Next the tonsillar
tissue was retracted medially and the tonsillar capsule was
dissected from the surrounding tissues in a superior to inferior
fashion using either cold dissection or bipolar cautery. To reduce
the risk of thermal injury, a maximum of 500 Joules was used for
the bipolar cautery. Intra-operative bleeding in group one patients
was controlled by applying a wet gas tampon for atleast four
minutes. If bleeding persisted, the bleeding source was sutured
with 4/0 vicryl. After hemostasis was achieved in group three
patients, the remaining mucosa of the posterior pillar was sutured
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to the lateral wall of the tonsillar fossa from the upper pole to the
lower pole using 4/0 blunt-point absorbable suture (vicryl).

All patients were observed in the hospital for at least 24 hours
postoperatively. Patients whose overall condition improved and
were able to tolerate adequate oral intake were discharged after
24 hours with antibiotics and analgesics. All patients were
instructed to maintain a soft diet for ten days postoperatively.
Bleeding that occurred within 24 hours of the operation was
classified as primary hemorrhage; bleeding encountered more
than 24 hours after the operation was classified as secondary
hemorrhage. All study patients were re-evaluated at one week,
two weeks, and one month post-operatively. Patients who did not
follow-up accordingly were excluded from the study.

Statistical Analysis

Group comparisons for age was done with Kruskal-Wallis test.
Categorical data were analyzed with Pearson Chi-Square
followed by z test with Bonferroni adjustment or Fisher-
Freeman-Halton test depending on the expected count rule.
Statistical analyses were done by SPSS v.22 statistical package
and significance level was considered as 0.05.

RESULTS

Groups one, two, and three had 165, 274, and 169 patients
respectively. The median patient age was 5 (2-9), 5 (2-12), and 5
(2-14) years old in each group. There was no significant
difference in age between the groups (p=0.065). There were no
significant differences among the groups according to sex,
history, of recurrent infection. Patients’ demographic and clinical
characteristics are summarized in Table 1. History of sleep
disordered breathing (SDB) was significantly lower in group one
compared to groups two and three (p=0.003). Table 1
summarizes the surgical techniques used in each group.

Five total patients (0.82%) experienced postoperative bleeding;
one of which was primary hemorrhage and this patient was from
group one. The four others experienced secondary hemorrhage;
two were from each group two and group three. Only one of the
five patients required transfer to the operating room to control
bleeding. Postoperative bleeding rates amongst the groups were
0.61%, 0.73% and 1.18%, respectively (p=0.861). Table 2
summarizes the demographic and clinical characteristics of
patients with postoperative bleeding.

DISCUSSION

Although tonsillectomy is the most commonly performed
procedure in pediatric patients, complications (such as
postoperative pain and bleeding) may lead to serious problems.
Numerous tonsillectomy techniques have been performed to date
and several studies have reviewed the advantages and
disadvantages of each (4-7). The aims of these techniques are to
reduce intraoperative and postoperative bleeding rates,
postoperative pain, and recovery time. Despite the various
surgical techniques, overall postoperative bleeding rates range
from 2.1% to 12% (8-9).

The literature reports variable complication rates associated with
each surgical technique (9-12). However, it is not clear whether
surgical technique plays a direct role in development of PTH. In
this study, complication rates of three different surgical
techniques were evaluated. The surgical techniques included cold
dissection (27% of patients), bipolar cautery (45%), and posterior
mucosal suspension (28%). There were no significant differences
in rates of PTH between subgroups. Based on our experience, the
most important factor in reducing the risk of post-operative
complications is appropriate use of electrocoagulation; excessive
use may lead to higher rates of post-operative bleeding (10).
Nevertheless, inappropriate use (excessive or inadequate) of
electrocautery may explain the differences in complication rates
between surgeons.

Above all else, the most effective way to minimize bleeding risk,
regardless of surgical technique, is to perform a careful tonsillar
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Table 1. Patients’ demographic and clinical characteristics

Post-Tonsillectomy Hemorrhage

Cold Dissection Bipolar Cautery Mucosal Sealing p Total

Cases 165 274 169 608
Age (year), median (min-max) 5(2-9) 5(2-12) 5(2-14) 0.065 5(2-14)
Sex

e Boy 106 (64.2%) 167 (60.9%) 105 (62.1%) 0.789 378 (62.2%)

o Girl 59 (35.8%) 107 (39.1%) 64 (37.9%) 230 (37.8%)
History of recurrent infection 118 (71.5%) 183 (66.8%) 109 (64.5%) 0.374 410 (67.4%)
History of SDB 123 (74.5%)* 230 (83.9%)° 149 (88.2%)° 0.003 502 (82.6%)
Surgical procedure

o T 42 (25.5%)* 44 (16.1%)° 20 (11.8%)° <0.001 106 (17.4%)

e AT 123 (74.5%)? 210 (76.6%)? 141 (83.4%)* 474 (78.0%)

o ATHVT 0 (0.0%)* 20 (7.3%)° 8 (4.7%)° 28 (4.6%)
Hemorrhage

e  Primary 1 (0.61%) 0 (0.0%) 0 (0.0%) 0.271* 1 (0.16%)

e  Secondary 0 (0.0%) 2 (0.73%) 2 (1.18%) 0.389%* 4 (0.66%)

e Total 1 (0.61%) 2 (0.73%) 2 (1.18%) 0.861* 5 (0.82%)
Return to operating theatre 1 (0.61%) 0 (0.0%) 0 (0.0%) 0.271* 1 (0.16%)

SDB: Sleep disordered breathing; T: Tonsillectomy alone; AT: Adenotonsillectomy; AT+VT: Adenotonsillectomy and ventilation tube application; min: minimum; max: maximum;
abab: Each subscript letter denotes a subset of surgical techniques whose column proportions do not differ significantly from each other at the 0.05 level; *: Fisher-Freeman-Halton test.

Table 2. Demographic and clinical characteristics of patients with hemorrhage

Case 1 Case 2 Case 3 Case 4 Case 5
Age (year) 4 6 3 8 10
Sex Girl Boy Boy Girl Boy
History of recurrent infection Yes Yes No Yes No
History of SDB Yes No Yes No No
Surgical procedure AT T AT T T
Surgical technique CD BC BC MS MS
Hemorrhage P S S S S
Return to operating theatre Yes No No No No

SDB: Sleep disordered breathing; T: Tonsillectomy alone; AT: Adenotonsillectomy; CD: Cold Dissection; BC: Bipolar Cautery; MS: Mucosal Sealing; P: Primary; S: Secondary

dissection and avoid excessive electrocoagulation (13,14). Soy
FK et al. (15) found there to be higher rates of complications
associated with tonsillectomies in which a higher energy level of
bipolar cautery was used. Excessive use of bipolar cautery in
these procedures is strongly associated with significant
granulation tissue formation postoperatively. Granulation tissue
may easily bleed, owing to its fragile, immature vascular
structure. Therefore, postoperative bleeding rates can be
significantly decreased by limiting the use of electrocautery in
both cold dissection and bipolar tonsillectomy techniques. In our
tonsillectomies, the bipolar cautery energy remained at the lowest
possible level for dissection and coagulation.

The tonsillectomy wound is comprised of skeletal muscle and
granulation tissue, over which epithelium grows inward from the
periphery. The postoperative epithelization rate is inversely
related to bleeding risk. The literature has shown secondary
hemorrhage to be more common than primary hemorrhage (16).
A recently published paper indicates an increased risk of
epithelial separation between postoperative day six and nine
(16,17). Neovascularization typically begins on postoperative
day seven. Both factors, increased risk of epithelial separation
and neovascularization, were reported as the main
pathophysiologic mechanisms of secondary hemorrhage (17).
Less traumatic surgical technique reduces postoperative edema,
inflammation, and granulation tissue within the wound, which is
associated with improved epithelization and lower risk of
separation.

Surgeon experience may play a role in post-tonsillectomy
bleeding rates however, there is insufficient data to definitively
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explain this. Many studies report that surgical experience does
not affect complication rates (18,19). However, a recent study
reported a three-fold reduction of PTH rates when performed by
experienced surgeons (20). In our study, there was no difference
in PTH rates between surgical techniques utilized by the same
surgeon; and overall, these rates were low compared to that
reported in the literature. These results suggest that surgeon
experience may play a role in the development of PTH,
regardless of which surgical technique is used.

CONCLUSION

Our study reveals that there are no significant differences in
primary and secondary hemorrhage rates between three different
surgical techniques used to perform tonsillectomies. Our study
supports the careful use of technique.

Acknowledgement: All authors would like to thank Dr. Richard
Raad for his edits and English reductions.

REFERENCES

1. Cullen KA, Hall MJ, Golosinskiy A. Ambulatory surgery in
the United States, 2006. Natl Health Stat Report.
2009;11(2009):1-25.

2. Windfuhr JP, Chen YS, Remmert S. Hemorrhage following
tonsillectomy and adenoidectomy in 15,218 patients.
Otolaryngol Head Neck Surg. 2005;132(2):281-6.

3. Gysin C, Dulguerov P. Hemorrhage after tonsillectomy:
Does the surgical technique really matter? ORL J
Otorhinolaryngol. Relat Spec. 2013;75(3):123-32.



Diindar et al. Post-Tonsillectomy Hemorrhage

4. Weimert TA, Babyak JW, Richter HJ. Electrodissection
tonsillectomy. Arch Otolaryngol Head Neck Surg.
1990;116(2):186-8.

5. Parsons SP, Cordes SR, Comer B. Comparison of
posttonsillectomy pain using the ultrasonic scalpel, coblator
and electrocautery. Otolaryngol Head Neck Surg.
2006;134(1):106-13.

6. Lachanas VA, Hajiioannou JK, Karatzias GT, Filios D,
Koutsias S, Mourgelas C. Comparison of LigaSure vessel
sealing system, harmonic scalpel and cold knife
tonsillectomy. Otolaryngol Head  Neck Surg.
2007;137(3):385-9.

7. Roth JA, Pincock T, Sacks R, Forer M, Boustred N, Johnston
W, et al. Harmonic scalpel tonsillectomy versus monopolar
diathermy tonsillectomy: a prospective study. Ear Nose
Throat J. 2008;87(6):346-9.

8. Duval M, Wilkes J, Korgenski K, Srivastava R, Meier J.
Causes, costs, and risk factors for unplanned return visits
after adenotonsillectomy in children. Int J Pediatr
Otorhinolaryngol. 2015;79(10):1640-6.

9. Mueller J, Boeger D, Buentzel J, Esser D, Hoffmann K,
Jecker P, et al. Population-based analysis of tonsil surgery
and postoperative hemorrhage. Eur Arch Otorhinolaryngol.
2015;272(12):3769-77.

10. van der Meulen J. National Postoperative Tonsillectomy
Audit. Lancet. 2004;364(9435):697-702.

11. Bhattacharyya N, Shapiro NL. Associations between
socioeconomic status and race with complications after
tonsillectomy in children. Otolaryngol Head Neck Surg.
2014;151(6):1055-60.

12. Baugh RF, Archer SM, Mitchell RB, Rosenfeld RM, Amin
R, Burns JJ, et al. Clinical practice guideline: tonsillectomy
in children. Otolaryngol Head Neck Surg. 2011;144(1
Supll):S1-30.

13. Tomkinson A, Harrison W, Owens D, Harris S, McClure V,
Temple M. Risk factors for postoperative hemorrhage
following tonsillectomy. Laryngoscope. 2011;121(2):279-
88.

14. S6derman AC, Odhagen E, Ericsson E, Hemlin C, Hultcrantz
E, Sunnergren O, et al. Post-tonsillectomy haemorrhage rates
are related to technique for dissection and for haemostasis.
An analysis of 15734 patients in the National Tonsil Surgery
Register in Sweden. Clin Otolaryngol. 2015;40(3):248-54.

15. Soy FK, Diindar R, Yazici H, Kulduk E, Aslan M, Sakarya
EU. Bipolar cautery tonsillectomy using different energy
doses: Pain and bleeding. Int J Pediatr Otorhinolaryngol.
2014;78(3):402-6.

16. Hegazy HM, Albirmawy OA, Kaka AH, Behiry AS. Pilot
comparison between potassium titanyl phosphate laser and
bipolar radiofrequency in paediatric tonsillectomy. J
Laryngol Otol. 2008;122(4):369-73.

17. Beswick DM, Santa Maria C, Ayoub NF, Capasso R, Santa
Maria PL. Epithelial separation theory for post-tonsillectomy
secondary hemorrhage: evidence in a mouse model and
potential heparin-binding epidermal growth factor-like
growth factor therapy. Eur Arch Otorhinolaryngol.
2018;275(2):569-78.

18. Royal College of Surgeons of England. National prospective
tonsillectomy audit: Final report. London:Royal College of
Surgeons of England; 2005.

19. Gallagher TQ, Wilcox L, McGuire E, Derkay CS. Analyzing
factors associated with major complications after
adenotonsillectomy in 4776 patients: comparing three
tonsillectomy techniques. Otolaryngol Head Neck Surg.
2010;142(6):886-92.

20. Hinton-Bayre AD, Noonan K, Ling S, Vijayasekaran S.
Experience is more important than technology in paediatric
post-tonsillectomy  bleeding. J  Laryngol  Otol.
2017;131(S2):S35-40.

Duzce Tip Fak Derg, 2018;20(1):7-10 10



Diizce Tip Fakiiltesi Dergisi / Duzce Medical Journal

Arastirma Makalesi / Research Article 2018;20(1):11-15

Comparison of Pathological Indexes (Ki-67, p5S3), and Perfusion/Diffusion MR
Parameters in Glioma Staging

Gliom Evrelemesinde Patolojik Indekslerin (Ki-67, p53) ve Perfiizyon/Difiizyon MR
Parametrelerinin Karsilastirilmasi

Giilhan ERTAN", Sila ULUS?, Ash CAKIR?

Hstanbul Medipol University Faculty of Medicine Department of Radiology, Istanbul
2Acibadem Mehmet Ali Aydnlar University School of Medicine Department of Radiology, Istanbul
3Istanbul Medipol University Faculty of Medicine Department of Pathology, Istanbul

ABSTRACT

Aim: In this study, we aim to determine the diffusion characteristics of grade II astrocytomas and glioblastomas (GBM), and to
determine the ability of apparent diffusion coefficient (ADC), relative cerebral blood volume (rCBV), Ki-67, and p53 values for the
preoperative stratification of these tumors.

Material and Methods: MRI scans of 24 patients who underwent surgery for brain tumors in our hospital between 2014 and 2017
with grade II diffuse astrocytoma or GBM were retrospectively reviewed. The ADC and rCBV values were measured from inside the
tumor and from the normal white matter of symmetric contralateral hemisphere. Ki-67 and p53 values were recorded from the pathology
reports. Perfusion weighted imaging, diffusion weighted imaging, Ki-67, and p53 values were analyzed for differences between low-
grade and high-grade astrocytomas.

Results: In grade II astrocytomas, the ADC values significantly increased compared to contralateral normal hemisphere, while in
GBMs they were slightly increased. The success of rCBV using a value of 2 in distinguishing high- and low-grade astrocytomas was
statistically significant and 100% accurate. As the min ADC value declined in GBMs the p53 score increased. Similarly, the pS3 score
increased as the min ADC and the average ADC values of GBM in the contralateral normal white matter (WM) declined.
Conclusion: Utilizing an rCBV value of 2 to distinguish grade II from grade IV astrocytomas is superior to relying on ADC values to
predict grade. The decline in the ADC values of GBM in the normal WM of contralateral hemisphere corroborates the notion of a
diffuse neoplastic process.
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Amac: Bu calismada amacimiz, derece II astrositom ve glioblastomlarin (GBM) difiizyon karakteristiklerini belirlemek ve goriiniir
difiizyon katsayist (ADC), rélatif serebral kan hacmi (rCBV), Ki-67 ve p53 degerlerinin bu tiimérlerin preoperatif siniflanmasindaki
yeterliklerini belirlemektir.

Gerec ve Yontemler: 2014 ve 2017 yillar1 arasinda derece II diffiiz astrositom veya GBM nedeniyle hastanemizde ameliyat edilen 24
hastanin MRG bulgulari retrospektif olarak incelendi. ADC ve rCBV degerleri tiimoriin iginden ve simetrik kontralateral normal beyaz
hemisferden dl¢iildii. Patoloji raporlarindan Ki-67 ve p53 degerleri kaydedildi. Perfiizyon agirlikli goriintiileme, diflizyon agirlikli
goriintiileme, Ki-67 ve p53 degerleri diisiik dereceli ve yiiksek dereceli astrositomlar arasindaki farklar agisindan analiz edildi.
Bulgular: Derece II astrositomlarda, ADC degerleri kontralateral normal hemisfer ile karsilastirildiginda 6nemli 6lgiide artmus,
GBM'lerde ise hafif artmistir. Yiiksek ve diisiik dereceli astrositomlari ayirt etmek igin esik degerin 2 olarak kabul edildigi rCBV'nin
basarisi istatistiksel olarak anlamlidir ve %100 dogrudur. GBM'lerde min ADC degeri azaldik¢a, pS3 skoru artmustir. Benzer sekilde,
p53 skoru, kontralateral normal beyaz ak maddede minimum ADC ve GBM'nin ortalama ADC degerleri azaldikca artmustir.

Sonu¢: Glioblastomlari, derece II astrositomlardan ayirt etmek icin rCBV degerini 2 kullanmak, dereceyi belirlemek icin ADC
degerlerine dayanmaktan daha istiindiir. GBM'li hastalarda kontralateral hemisferin normal ak maddesindeki ADC degerlerinde
goriilen diisiis, yaygin bir neoplastik siire¢ diisiincesini desteklemektedir.

Anahtar Kkelimeler: Astrositom; manyetik rezonans goriintiileme; perflizyon agirlikli goriintiileme; difiizyon agirlikli goriintiileme;
p53 proteini; Ki-67.
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INTRODUCTION

Gliomas are the most common primary neoplasms of the central
nervous system. They have highly heterogeneous histopathology
and disparate clinical progression. Grade I and II tumors are
classified as low-grade; Grade III and IV tumors are classified as
high-grade tumors in the World Health Organization (WHO)
designations. Low-grade gliomas are a relatively poorly understood
group. Some tumors of this group are diffusely infiltrative and can
turn into high-grade gliomas, usually characterized as IDH wild
type tumors. The conversion rate is quite variable, and it is often
difficult to predict. The timing of surgery, radiotherapy and
chemotherapy in the treatment of low-grade gliomas is variable and
controversial due to many factors such as 1) the age of patient, 2)
location of the tumor, 3) size of tumor, and 4) presence of
symptoms. In high-grade tumors in appropriate locations, a more
aggressive operation often combined with chemotherapy (CT) and
radiation therapy (RT) treatment regimens is attempted. For this
reason, it is important that histological grading of gliomas be
correctly performed by non-invasive imaging techniques to plan an
appropriate treatment strategy, and to be able to accurately predict
prognosis (1,2). In addition to conventional MRI sequences, which
give limited pathologic information, dynamic susceptibility
contrast-enhanced (DSC) MR perfusion and diffusion-weighted
MR imaging (DWI) are considered more useful in predicting
histologic grade. DSC perfusion sequences assess regional cerebral
hemodynamics by analyzing signal intensity changes during and
after the first pass of the gadolinium contrast agent and DWI
sequences provide apparent diffusion coefficient (ADC) values that
can predict nuclear-cytoplasm ratios and cellularity in predicting
tumor grade (3). Just like the tumor grade, tumor proliferation and
genetic changes are also prognostic factors. Ki-67 is an indicator of
proliferation. As the grade of astrocytomas increases, the percentage
of Ki-67 expression in tissue increases (4,5). Changes in p53
pathway may occur in all astrocytic tumors. Studies show that p53
expression is also independently correlated with tumor grade and
survival (6). Although there are studies in the literature comparing
the perfusion and diffusion parameters of astrocytomas with Ki-67
or p53 values separately, there is no study evaluating all of these
parameters together.

The aims of our study are to 1) determine diffusion characteristics
of grade II astrocytomas and glioblastomas, and 2) determine the
ability of apparent diffusion coefficient (ADC), cerebral blood
volume (rCBV), Ki-67, and p53 values to preoperatively stratify
low- and high-grade astrocytomas.

MATERIAL AND METHODS

The MRI scans of patients who underwent surgery for brain
tumors in Istanbul Medipol University Hospital between January
2014 and June 2017 and who had grade II diffuse astrocytoma or
grade IV GBM on pathology reports were retrospectively
reviewed. Only those patients with diffusion-ADC and perfusion
data were included in the study. The patients had not received
any treatment before the surgery. Twenty four patients, 13
diagnosed with Grade II astrocytoma 53.8% (7/13) male, 46.2%
(6/13) female; mean age 7.5+9.4 (8-37) and 11 diagnosed with
GBM 72.7% (8/11) male, 27.3% (3/11) female; mean age
47.6+17.2 (16-68) who met the inclusion criteria were included
in the study. The study was approved by the Istanbul Medipol
University ethics committee (04.10.2017/388).

Imaging techniques

MR scans were acquired on 3T Achieva TX system (Philips
Achieva TX, The Netherlands) with an 8 channel head coil.
DWTI sequence was performed using Single-shot SE echo-planar
imaging with 3 gradient directions in the axial plane. Parameters
were TR/TE: 3310/92 ms, section thickness: 5 mm, intersectional
gap: 0 mm, FOV: 230x230 mm, and b-values: 0, 1000 s/mm?.
ADC mapping was generated automatically.

T2* DSC perfusion: The patients were given a contrast agent per
0.1 mmol/kg with an automatic syringe. T2* weighted multislice
gradient echo (GRE), echo planar (EPI) sequence was used for
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imaging. Sequence parameters for EPI were TR/TE: 2012/40 ms,
FOV: 230x230 mm, section thickness: 5 mm, intersectional gap:
0 mm, matrix size: 152x105, and divergence angle: 75 degrees.
Evaluation of Images

Conventional MRI scans, DWI, and perfusion MR images were
retrospectively evaluated blinded to histopathological diagnosis.
Tumor sizes, solid and cystic component presence, heterogeneity,
peritumoral edema, contrast enhancement, hemorrhage, necrosis
and mass effect were investigated on T1 and T2 weighted sections.
Regions of interest (ROI) were manually drawn in ADC images
and measurements were automatically made on workstations. The
ROIs were placed on the lowest visual ADC location in the solid
components of lesions. In all cases, the area of each ROI to measure
was 30-50 mm (2). Cystic components, hemorrhages, and vascular
structures were avoided. Three ROIs were taken at three
consecutive sections. Minimum (min), maximum (max), and
average ADC values were measured. The average values were
recorded. ADC values were measured using the same method from
white matter of the contralateral hemisphere in a similar location
with normal appearance, symmetric in location to the tumor.

T2* DSC perfusion images were evaluated at the workstation. A
standardized ROI measuring approximately 30-50 mm?2 was used.
The rCBV was calculated by deconvolution of an arterial input
function. White matter (WM) was taken as standard to measure the
ratio of relative rCBV from solid tumor component and WM of
contralateral hemisphere with normal appearance, symmetric to
tumor. The highest tCBV value was measured from the solid portion
of tumor on the axial plane. Similar to ADC, cystic components,
hemorrhages, and vascular structures were avoided. Measurements
were taken from an area (ROI) with the same magnitude in WM in
an analogous location in the contralateral hemisphere.

Pathology (Ki-67 and p53)

Pathologic diagnosis was made according to WHO classification.
The highest number of tumor cell nuclei stained positive for each
case was recorded from pathology reports.

Statistical Analysis

Distribution of data was examined by Shapiro-Wilk test, and
Independent samples t test was used to compare groups for data
with normal distribution, while Mann-Whitney U test was used
for data with non-normal distribution. Repeated Measures
ANOVA test was applied to examine the changes of
measurements taken from different hemispheres according to the
groups. Spearman rho coefficients were calculated to analyze
correlation between variables. Cut-off values to discriminate
GBM were calculated by Receiver Operating Characteristic
(ROC) Curve analysis. Statistical analyses were done with SPSS
v.22 package and the level of significance was taken as 0.05.

RESULTS

Patient demographics and conventional MRI findings are
presented in Table 1.

Grade Il Astrocytoma

All of the tumors were T2 hyperintense, homogeneous, and
solidly infiltrating in appearance, of which 1/13 was
accompanied by a cystic component, 4/13 by contrast
enhancement, and 4/13 by peritumoral edema. There was a mass
effect in 1/13 patient. Bleeding, necrosis, and calcification were
not observed at all (Figure 1).

The three ADC values (minADC, maxADC, and average ADC)
were significantly higher than the ADC values from the WM of
the contralateral hemisphere (p=0.001 for each).

There was no significant correlation between Grade II tumor
ADC values and tumor rCBV (p=0.348), Ki-67 (p=0.602), and
p53 (p=0.840) values.

Glioblastoma

2/11 was accompanied by cystic component, 11/11 by contrast
enhancement, 3/11 by bleeding, 10/11 by necrosis in tumor, and
11/11 by peritumoral edema. There was mass effect in 11/11
tumors. All of the tumors were heterogeneous. Calcification was
not observed at all (Figure 2).
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Table 1. Patient demographics and conventional MRI findings

No Pathology Age Gender cm:;:)ll(llen ¢ cor?lﬁ)tlllcen ¢ Hemorrhage Contrasting Edema Necrosis Heterogeneity B/[ffzscst

1 30 M P n n n n n n n
2 30 M P n n n n n n n
3 < 30 F p n n p n n n n
4 % 36 F P n n n n n n n
s ; z 37 M p n n n p n n n
6 8 a 31 F p n n n n n n n
7 5 ;5 28 F P n n n n n n n
— »n O

8 <0 23 M p n n n n n n n
9 g7 E 8 F P n n P P n n n
10 E 8 M p n n p P n n n
T a 29 M P n n n n n n n
12 35 F P P n P n n n n
13 30 M p n n n P n n P
14 21 M P n P m m n P P

15 59 F p n n p p p p p
E < 68 F p n n P p P p p

17 = 46 M p n n p p p p p
18 é 63 M p n P p m p P P
E 5 61 F P n n P P P P P
20 5 34 M p p P p P p P P
21 5 56 M p p n p p p p p
22 53 M P n n P P P p p

23 47 M p n n p p p p p
24 16 M p n n p P p P P

WHO=World Health Organization; M=male; F=female, p=present, n=none, m=minimal

‘ .
B oo Figure 2. Glioblastoma.
Figure 1. Grade 11 diffuse astrocytoma. A, Axial contrast-enhanced T1-W MR image shows an irregular rim enhancing
mass with central necrosis in the in the left frontal lobe. B-C, Apparent diffusion
coefficient (ADC) and axial dynamic susceptibility contrast perfusion relative
cerebral blood volume (rCBV) map-tissue signal-intensity time curve show
heterogeneous cellularity and hyperperfusion on the solid portion. One ROI is in the

A, Axial contrast-enhanced T1-W MR image shows a non-enhancing mass in the in
the left frontal lobe. B-C, Apparent diffusion coefficient (ADC) and axial dynamic
susceptibility contrast perfusion relative cerebral blood volume (rCBV) map-tissue

signfil-intensity tirpeA curve show hypocellularity and hypoperfusion on the solid tumor area for measurement of ADC and rCBV values, and another is at a
portion. Onc{ ROLis in the tumor area for measurement of ADC anc! rCBV values, corresponding site in the contralateral normal white matter. The ROI is placed in
and another is at a corresponding site in the contralateral normal white matter the highest perfusing portion of the tumor, not including a dominant central vessel

When ADC values were compared with ADC values of normal Grade II Astrocytoma vs. Glioblastoma

WM in the contralateral hemisphere, the min, max, and average In the comparison of the groups, the tumor average minADC
ADC values in GBMs were slightly higher than those of the (p=0.032) and tumor mean average ADC (p=0.049) were
contralateral hemisphere, but not statistically significant. significantly lower in the GBM group. The tumor average maxADC
No significant relationship was found between GBM ADC and values were also lower but not statistically significant (p=0.094).
rCBYV values (p=0.894) and Ki-67 (p=0.132) values. There was a A significant negative correlation existed between min and
moderate negative correlation between p53 and GBM minADC average ADC between WHO Grade II astrocytoma and GBM.
(r=-0.683, p=0.042). There was a strong negative correlation Grade II astrocytoma and GBM min, max, and average ADC,
between p53 and the minADC and average ADC of the WM of  rCBV, Ki-67, and p53 values are summarized in Table 2.
contralateral hemisphere (r=-0.850, p=0.004; r=-0.767, p=0.016 According to the ROC Analysis, the cutoff value of 767x10¢
respectively). mm?/s for the minADC generated the best combination of
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Table 2. Grade II astrocytoma and GBM min, max, and average
ADC, rCBV, Ki-67, and p53 values
Grade II (n=13)

GBM (n=11) P

Min ADCTm  1030.00£365.95  730.90+213.57  0.032
Max ADCTm  1204.00£381.77  954.084269.81  0.094
Avg ADCTm  1103.46+352.29  832.87+23545  0.049
Min ADCNWM  596.41+74.95  629.07+109.69  0.405
Max ADCNWM  762.62+85.11 794.07+68.18  0.350
Avg ADCNWM  675.08+71.36 706.44492.72  0.369
Rcby 0.47 (0.13-1.87)  4.49 (2.60-12.30) <0.001
Ki-67 2 (1-6) 25(12-50)  <0.001

ps3 3 (0-80) 45 (2-90) 0.021

GBM=glioblastoma; Min= minimum; Max=maximum; Avg=average; ADCTm=ADC
value of tumor; ADCNWM=ADC value of normal brain contralateral to the tumor;
rCBV=cerebral blood volume; rCBV, Ki-67 and p53 were given as median (min-max)

sensitivity (70%) and specificity (84.6%) with an accuracy rate
of 78.3%. The difference in the grading between the 2 groups
classified by using this cutoff value of the minADC was
significant (AUC=0.731, p=0.036).

According to the ROC Analysis, the cutoff value of 876 x10°¢
mm?/s for the average ADC generated the best combination of
sensitivity (70%) and specificity (84.6%) with an accuracy rate
of 78.3%. The difference in the grading between the 2 groups
classified by using this cutoff value of the average ADC was
significant (AUC=0.731, p=0.036).

Tumor rCBV (p<0.001), Ki-67 (p<0.001), and p53 (p=0.021)
values were all significantly higher in the GBM group than the
Grade II astrocytoma group.

According to the ROC Analysis, the cutoff value of 2 for the
rCBYV generated the best combination of sensitivity (100%) and
specificity (100%) with an accuracy rate of 100%. The difference
in the grading between the 2 groups classified by using this cutoff
value of the rCBV was significant (AUC=1, p<0.001).
According to the ROC Analysis, the cutoff value of 7 for the Ki-
67 generated the best combination of sensitivity (100%) and
specificity (100%) with an accuracy rate of 100%. The difference
in the grading between the 2 groups classified by using this cutoff
value of the Ki-67 was significant (AUC=1, p<0.001).
According to the ROC Analysis, the cutoff value of 13 for the
p53 generated the best combination of sensitivity (100%) and
specificity (100%). The difference in the grading between the 2
groups classified by using this cutoff value of the p53 was
significant (AUC=0.792, p=0.021).

In both groups, when the difference between the normal
(contralateral) hemisphere and the lesioned hemisphere in the
ADC measurements was considered, the minADC value of the
lesion was greater in the Grade II group than in the normal
hemisphere. However, the values of the lesion and normal
hemispheres were closer in the GBM group.

DISCUSSION

In our study, tumor ADC values in the both groups were increased
compared to the white matter of contralateral hemisphere.
However, in the GBM group, the ADC values of the lesion and
analogous tissue in the normal hemisphere were closer to each
other, while the Grade II astrocytoma minADC and average ADC
values were much larger and statistically significant than normal
hemisphere. This finding can be explained by the fact that most
low-grade astrocytomas, without increased cellularity, disrupt
normal tissue structure and allow more water diffusion via
vasogenic edema compared to normal brain tissue. Our results
showed that a significant negative correlation existed between min
and average ADC of WHO Grade 1II astrocytoma and Grade IV
GBM. We found a significant difference in the minADC and
average ADC values for differentiating the low —and high-grade
astrocytomas, though the minADC of each group overlapped
(respectively p=0.032, p=0.049). Cutoff value of 767x10¢ mm?*/s
for the minADC and cutoff value of 876x10® mm?/s for the
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average ADC provided the best combination of sensitivity
(84.6%) and specificity (70%) with an accuracy rate of 78.3% for
differentiating tumor grades (p=0.036).

Yamasaki et al. (7) also found that ADC values in low-grade
gliomas were higher than those in high-grade gliomas; average
ADC values in diffuse astrocytoma were 1.530+0.148x10%3
mm?/s (range: 1.270-1.776x10- mm?s), and average ADC
values in GBM were 1.079+0.154x10°* mm?/s (range: 0.769-
1.442x10 mm?/s). In this study, ADC values of diffuse
astrocytomas were found to be significantly higher than those of
GBM, and an inverse relationship was found between the grade
of astrocytic tumors and average ADC.

In some studies, there are findings that are contrary to
expectations. For example, Sugahara et al. (8) found minADC
values of high-grade gliomas were higher than those of low-grade
gliomas. The declining relationship between increased tumor
cellularity and ADC values may be complicated by other factors.
Cystic changes in tumor and necrosis may potentially lead to an
increase in ADC values. ADC values also increase with greater
vasogenic edema. Increased edema is more common in high-
grade tumors. We performed measurements of solid component
of tumor, avoiding cystic and necrotic areas in our study.
Perfusion parameters, which can evaluate tumor microvascularities,
are a useful method to characterize gliomas. Many studies have
shown that MR perfusion metrics have a relationship with tumor
grade and histological findings (9-11). Some studies have
successfully classified high-grade and low-grade gliomas by using
perfusion MR. Hilaro et al. (12) found rCBV values to be
significantly different between Grade II and IV tumors and between
Grade III and IV tumors. In this study, ADC values were also
significantly different for each of the 3 grades. In the literature,
rCBYV values in Grade II tumors were found to be 2.11 by Hilario et
al. (12), between 1.01 and 1.21 by Aronen et al. (13), and as
1.69+0.5 by Hakyemez et al (14). In GBMs, Knopp et al. (15) found
rCBV values to be 4.72+2.76 (range: 1.73 to 13.07). Sugahara et al.
(8) determined the maximum rCBV value to be 7.32, and Hakyemez
et al. (14) determined the average rCBV value as 6.99+4.68. In our
study, the rCBV value in the Grade II tumor group was 0.47 and the
lowest was 0.13. The highest was 1.87. The rCBV value in the GBM
group was 4.49, with the lowest at 2.6 and highest at 12.3. tCBV
values were significantly higher in the GBM group (p<0.001) than
in the Grade II tumor group. The cutoff value of 2 for the rCBV ratio
provided the best combination of sensitivity (100%) and specificity
(100%) for differentiating tumor grades (p<0.001). However, in our
study, there was no relationship between rCBV values and ADC
values measured in the both groups. Hilario et al. (12) claimed that
ADC measurements are better than rCBV values in glioma grade
differentiation. In our study, Grade III astrocytic tumors were not
evaluated; nevertheless, the accuracy of our cut-off values,
especially for rCBV, in terms of Grade II and Grade IV
discrimination was higher than that of other studies.

Ki-67 proliferation marker, which is an objective indicator of
biological behavior, is a core antigen capable of marking
proliferating cells in the phases G1, S, G2 and M (5,6). Several
studies have demonstrated that the average Ki-67 value in high-
grade tumors was significantly higher than those in low-grade
tumors (16,17). In our study, the mean Ki-67 value for Grade II
astrocytoma was 2% with a range of 1%-6%. The mean Ki-67
score for GBM was 25%, ranging from 12% to 50%. Ki-67 was
significantly higher in the GBM group than in the Grade I tumor
group (p<0.001). Our results showed Ki-67 obviously increased
with increasing grade of astrocytoma. We found a significant
difference in the Ki-67 value for differentiating the low—and
high-grade astrocytomas (p<0.001).The cutoff value of 7 for the
Ki-67 provided the best combination of sensitivity (100%) and
specificity (100%) for differentiating tumor grades (p<0.001). In
some studies, an inverse correlation was found between Ki-67,
and ADC and perfusion parameters (18). In our study, however,
there was no significant correlation between ADC and rCBV
values and Ki-67 in either Grade II or Grade IV groups.
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p53 gene mutations are the most frequent genetic alterations in
astrocytic tumors. p53 is a nuclear phosphoprotein that functions
as a negative regulator of cell growth. It can be seen in all low- and
high-grade astrocytic tumors. It accumulates in cells after DNA
damage. The number of p53 immunopositive cells may be
indicative of p53 gene mutation. Although a correlation between
the number of p53 immunopositive cells and the malignancy grade
has been reported, it is not necessary that the p53 gene changes be
correlated with immunohistochemically detected p53 protein.
Higher levels of p53 protein can also be present without gene
mutation (6). In previous studies, the percentage of p53 expression
in GBMs was 38% (19), 49% (20), and 71% (21). Karamitopoulou
et al. (22) found that p53 immunoreactivity was 55.6% for GBM
and between 26% and 20% for Grade II astrocytoma. Conflicting
results have also been reported for low-grade astrocytomas.
Barbareschi et al. (23) found that p53 protein expression in low-
grade glioma was 50%. Furthermore, Bruner et al. (24) did not
detect p53 immunoreactivity in benign astrocytic tumors. In our
patient group, the average p53 score in Grade II astrocytomas was
3%, with a broad range, (from 0% to 80%). Similarly, although pS3
scores ranged between 2% and 90% in the GBM group, the average
p53 score was 45% in the GBM group. p53 scores (p=0.021) were
significantly higher in the GBM group. The cutoff value of 13 for
the pS53 provided the best combination of sensitivity (100%) and
specificity (100%) for differentiating tumor grades (p<0.001).
There was a moderate negative correlation between pS3 and GBM
min ADC (r=-0.683, p=0.042). As the min ADC value declined in
GBM:s, that is, as the cellularity increased, the p53 score increased.
A strong negative correlation between p53 and the min ADC and
average ADC values of GBM in normal white matter of
contralateral hemisphere may support the hypothesis that the
“normal” white matter is not really normal and that with GBMs a
diffuse brain disease exists even in areas that appear normal by
conventional imaging. No correlation was found between ADC
and rCBYV values for Grade Il astrocytoma and p53.

Limitations

The areas where ADC and rCBV were measured were not exactly
compatible with the areas where Ki-67 and p53 were measured
because of the retrospective nature of our study. Our sample size
was relatively low. We did not address IDH genetic status. In our
sample, patients with Grade III anaplastic astrocytomas were not
included in the study because of the lack of pre-op MR images
and in some cases perfusion data. Our paper did not deal with
patient survival and tumor prognosis because of the lack of a
follow up study. When follow-up studies are added, the
relationship between DWI and perfusion MRI parameters and
patient survival or tumor prognosis will be better understood.

CONCLUSION

Utilizing rCBV value of 2 to distinguish grade II astrocytomas from
grade IV GBM is superior to relying on ADC values to predict grade
and it was 100% accurate. Ki-67 and p53 values obviously
increased with increasing grade of astrocytoma. As the min ADC
value declined, the pS3 score increased. Finally, the decline in the
ADC values of GBM in the normal WM of the contralateral
hemisphere corroborates the notion of a diffuse neoplastic process.
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Sarkoidoz Semptomlarinda Cinsiyetler Aras1 Farklihiklar

Gender Differences in Symptoms of Sarcoidosis
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Amagc: Literatiirde “biiyiik taklit¢i” olarak anilan inflamatuar bir hastalik olan sarkoidoz olgularinda semptomlar ve tutulan organlar
acisindan cinsiyete gore farkliliklar bildirilmistir. Bu ¢alismada sarkoidoz olgularindaki semptom ve bulgularin cinsiyete ve hastaligin
evrelerine gore farkliliklari aragtirildi.

Gere¢ ve Yontemler: Bu retrospektif gozlemsel kohort galismamizda sarkoidoz tanili olgular bagvuru semptomlarina gore;
asemptomatik, pulmoner semptomlar, ekstrapulmoner semptomlar, pulmoner ve ekstrapulmoner semptom birlikteligi olarak
gruplandirildi. Her iki cinsiyet bulgularm sikligr agisindan karsilastirild.

Bulgular: Calismaya alinan 338 hastanin %71’i kadin olup yas ortalamasi 42,5+11,6 idi. Olgularin %86’s1 basvuru aninda
semptomatik olup, semptomlarin %31°i yalniz pulmoner, %23’ yalniz ekstrapulmoner, %32’sinde ise hem pulmoner hem de
ekstrapulmoner semptomlar birlikte idi. Kadin ve erkeklerde oksiiriik (sirasiyla %45; %42; p=0,620), balgam ¢ikarma (sirasiyla %9;
%11; p=0,535), hemoptizi (sirastyla %2; %1; p=0,678), ates (sirasiyla %4; %4; p=0,999) bulgular agisindan cinsiyete gore anlamli
farklilik bulunamadi. Dispne kadinlarda erkek olgulara gére anlamli olarak daha sik izlendi (sirastyla %33; %22; p=0,048). Kadin
hastalarda erkeklere kiyasla gogiis agris1 anlamli olarak daha az goriildii (sirasiyla %7; %20; p=0,001). Asir1 terleme erkeklerde
kadinlara gore anlamli olarak daha fazla goriiliirken (p=0,004), eritema nodosum kadinlarda erkeklere gére fazla bulundu (p=0,003).
Terleme disindaki konstitiisyonel yakinmalarda cinsiyet farki izlenmedi.

Sonu¢: Sarkoidozlu kadinlar daha yashidir ve nefes darlig: ile eritema nodosum, kadinlarda erkeklere gére anlamli oranda sik
bulunmustur. Erkeklerde ise terleme ve gogiis agrisi belirgin yiiksek tespit edilmistir.

Anahtar kelimeler: Sarkoidoz; pulmoner semptomlar; ekstrapulmoner semptomlar; cinsiyet farki.

ABSTRACT

Aim: Sarcoidosis is known as the ‘great imitator’ for its versatile manifestations which differ among genders. The objective of this
study is to investigate the signs and symptoms and differences in respect to gender and phases of disease.

Material and Methods: This cohort study includes patients with sarcoidosis classified as asymptomatic, with pulmonary symptoms
only, extrapulmonary symptoms only and those with both together. The frequency, prevalence, and severity of the signs and symptoms
were compared between gender identities.

Results: This study enrolled 338 patients, of which 71% were female, and mean age was 42.5£11.6. Most patients (86%) were
symptomatic on presentation, and pulmonary symptoms were noted in 31%, extrapulmonary symptoms in 23% and both in 32%. There
were no significant differences between genders regarding cough (45% in women, 42% in men, p=0.620), sputum (9%, 11%,
respectively, p=0.535), hemoptysis (2%, 1%, respectively, p=0.678), fever (4%, 4%, respectively, p=0.999). Dyspnea was reported
significantly more common in women (33% and 22%, respectively, p=0.048) whilst chest pain was more common in men (7%, and
%20 respectively, p=0.001). Excessive perspiration was significantly more common in men, and erythema nodosum in women
(p=0.004 and p=0.003, respectively). Frequencies of constitutional symptoms other than perspiration did not differ between sexes.
Conclusion: Women with sarcoidosis were older than men and dyspnea and erythema nodosum were seen more commonly in women.
Frequencies of other symptoms were similar between sexes.

Keywords: Sarcoidosis; pulmonary symptoms; extrapulmonary symptoms; gender difference.
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GIRIS

Sarkoidoz bir¢cok pulmoner hastalikta oldugu gibi klinik
sunumda cinsiyet farkliliklar1 — gosterir.  Niifus tabanli
epidemiyolojik hava yolu hastaligi c¢aligmalari, cinsiyeti
demografik veri olarak sorgulamaya deger bir belirleyici degil,
degismez bir standart degisken olarak kabul etmistir (1).
Etyolojisi bilinmeyen, viicudun hemen her organini etkileyebilen
sistemik bir inflamatuar hastalik olan sarkoidozda da belirtiler ve
prognoz sadece organ tutulumuna degil, ayn1 zamanda yas ve
cinsiyete de baghdir (2).

Sarkoidoz, 6zellikle 50 yas iistii kadinlarda daha yaygindir. En
sik tutulan organlar arasinda akcigerler, lenf diigiimleri, deri ve
gozler bulunur (2,3). Sarkoidozun klinik etkisi sadece spesifik
organ bulgularindan ve bununla iliskili semptomlardan
(pulmoner veya ekstrapulmoner) degil, ayn1 zamanda etkilenen
hastalar tarafindan farkli siddette algilanan konstitiisyonel
nonspesifik semptomlardan da kaynaklanir (4). Yakinmasiz
olgularda rastlantisal olarak ¢ekilen bir akciger grafisinde tespit
edilebilecegi gibi ates, halsizlik, kilo kayb1 gibi konstitiisyonel
belirtiler veya tutulan organ sistemine ait spesifik semptom ve
bulgular ile karsimiza ¢ikabilmektedir. Cinsiyetin sarkoidozun
epidemiyolojisi ve klinik tablolar1 iizerindeki etkisine iligkin
veriler sinirlidir (5). Bu ¢alismanin amact sarkoidozun sistemik,
pulmoner semptom ve klinik belirtilerini, cinsiyete bagh
farkliliklar temelinde incelemektir.

GEREC VE YONTEMLER

Tanimlar ve Hasta Secimi

Bu retrospektif olgu kohort calismasi, Ocak 1994 ile Nisan 2014
yillar1 arasinda Siireyyapasa Gogiis Hastaliklart ve Gogiis
Cerrahisi Egitim Arastirma Hastanesinde yapilmustir. Belirtilen
donemde ayaktan kontrole gelen sarkoidoz tanisi dogrulanmis
hastalarin demografik verileri, yakinmalari, ekstrapulmoner
belirtileri, radyografik evreleri hastalarmn tibbi kayitlarindan elde
edilmistir. Kadin ve erkek cinsiyet farkliliklar: agisindan evre ve
semptomlar analiz edilmistir. Calisma, Siireyyapasa Gogiis
Hastaliklart ve Gogiis Cerrahisi Egitim Arastirma Hastanesi Etik
Kurulu (12.07.2018/047) tarafindan onaylanmis olup, ¢aligmanin
retrospektif yapisi geregi hastalardan yazili bilgilendirilmis onam
alinamamus, etik komite tarafindan kimlik bilgileri sakli kalmak
kosuluyla tibbi verilerinin kullanilmas1 onaylanmustir.
Sarkoidoz Tanisi

Hastalara, bir ya da birden fazla organ sisteminde nekrozsuz
epiteloid hiicreli graniilomlarin histolojik kaniti ve graniilomat6z
hastaliga neden oldugu bilinen diger hastaliklarin diglanmas: ile
sarkoidoz tanist konuldu. Olasi mikobakteriel ve mantar
enfeksiyonlar: doku boyamalar1 ve spesifik kiiltiirler kullanilarak
disland1.

Biyopsi 6rneginde klinik ve radyolojik verilerle desteklenmeyen
graniilomlarin varlig1 ile graniilomatdz inflamasyonun ayirici
tanilart  dislanarak sarkoidoz tamisit konuldu (3). Lofgren
sendromu gegiren ve/veya histolojik tani icin biyopsiye izin
vermeyen hastalarda sarkoidoz, Galium sintigrafisi ve
bronkoalveolar lavaj (BAL) gibi klinik, radyolojik, laboratuvar
uygunlugu ile teshis edilmis ve diger hastaliklar diglanmigtir.
Lofgren sendromu, eritema nodozumun (EN) bilateral hiler
lenfadenopati (BHL) ve/veya sag paratrakeal lenfadenopati ile
pulmoner infiltrath veya pulmoner infiltrasyon icermedigi
sendrom olarak tanimlanmistir (3).

Hasta Secimi

Sarkoidozun radyolojik siniflandirmasi Siltzbach siniflamasina
gore yapildi (6).

Derece 0: Normal Gogiis Radyografisi.

Derecel: Bilateral hiler lenfadenopati.

Derece 2: Bilateral hiler lenfadenopati ile birlikte parankimal tutulum.
Derece 3: Bilateral hiler lenfadenopati olmayan parankimal tutulum.
Derece 4: Pulmoner fibroz.

Pulmoner ve ekstrapulmoner sarkoidoz arasindaki ayrim igin
ekokardiyografi, abdominal ultrasonografi, oftalmolojik ve
dermatolojik inceleme yapildi.
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Sarkoidozda Cinsiyet Farkliliklar:

Tim hastalarin  retrospektif olarak demografik verileri
karakterize edildi (cinsiyet, yas, boy, kilo ve sigara
aliskanliklari), sikayetleri ve semptomlari kaydedildi. Sarkoidoz
olgular semptomlarina goére; asemptomatik olgular, sadece
pulmoner semptomu olanlar, sadece ekstrapulmoner semptomu
olanlar, pulmoner ve ekstrapulmoner semptom birlikteligi olanlar
seklinde dort klinik gruba ayrildi. Bilinen kronik bir enfeksiyon,
diyabet, arteriyel ve pulmoner hipertansiyon, karaciger veya
bobrek hastaligi, bag dokusu hastaligi ya da pulmoner veya
ekstrapulmoner malignite olan, geriye doniik tim kayitlarina
ulagilamayan sarkoidoz olgular analize dahil edilmedi.
Istatistiksel Analiz

Istatistiksel analizler, Jamovi project (2018). Jamovi (Version
0.9.1.11) [Computer Software]. (Retrieved from
https://www.jamovi.org) (agik kaynak) programui ile yapilmisg
olup ve istatistik analizlerde anlamlilik diizeyi 0.05 olarak
dikkate alindi. Calismadan elde edilen veriler degerlendirilirken
kategorik degiskenler say1 ve yiizde olarak, sayisal degiskenler
ise ortalama ve standart sapma olarak verilmistir. Kategorik
verilerin karsilastirilmasinda Pearson Chi-Square veya Fisher’s
Exact Test kullanilmustir.

BULGULAR

Calismaya dahil edilen 338 olgudan %71,3’i (n=241) kadin
olguydu. Tiim hastalarin yas ortalamas: 42,57+11,63 olup
kadinlarin yas ortalamast 45,15+11,09 iken erkeklerin ise
36,18+£10,48 olarak tespit edilmistir (p=0,043). Hastalarin
demografik 6zellikleri ve klinik bulgulari Tablo 1’de verilmistir.

Tablo 1. Hastalarin demografik dzellikleri ve klinik bulgular:

n (%)

Cinsiyet

Kadin 241 (71,3)

Erkek 97 (28,7)
Evre

0 14 (4,14)

1 221 (65,38)

2 83 (24,56)

3 20 (5,92)
Yakinma

Yok 9 (2,66)

Var 292 (86,39)

Taramada tesadiifen 37 (10,95)
Pulmoner/Ekstrapulmoner

Semptom yok 46 (13,61)

Pulmoner 104 (30,77)

Ekstrapulmoner 79 (23,37)

Pulmoner+Ekstrapulmoner 109 (32,25)
Oksiiriik 150 (44,38)
Balgam 33 (9,76)
Dispne 103 (30,47)
Hemoptizi 7 (2,07)
Gogiis agrist 39 (11,54)
Ates 14 (4,14)
Kilo kayb1 31(9,17)
Istahsizlik 24 (7,10)
Halsizlik 54 (15,98)
Eklem agris1 24 (7,10)
Eklemlerde sigsme 23 (6,80)
Terleme 29 (8,58)
Bas agris1 5(1,48)
Kemik agrist 3(0,89)
Sirt agrist 42 (12,43)
Eritema nodozum 38 (11,24)
Cilt bulgusu 30 (8,88)
Goz bulgusu 9 (2,66)
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Sarkoidozun semptomlar1 ve klinik bulgularinin cinsiyet ile
iliskisine ait veriler Tablo 2’de 6zetlenmistir. Olgularin %86’s1
bagvuru aninda semptomatik olup, semptomlarin %31’ yalniz
pulmoner, %23’i yalmiz ekstrapulmoner, %32’si ise hem
pulmoner hem de ekstrapulmoner semptomlar birlikte idi. Kadin
ve erkeklerde oksiiriik (sirastyla %45; %42; p=0,620), balgam
(swrastyla %9; %11; p=0,535), hemoptizi (sirastyla %2; %1;
p=0,678), ates (sirastyla %10; %4; p=0,999) bulgular acisindan
cinsiyete gore anlamli farklilik bulunamadi (Tablo 2). Ayrica kilo
kayb, igtahsizlik, halsizlik, eklem agrisi, eklemlerde sisme, bas
agrisi, kemik agrisi, sirt agrist goriilme siklig1 agisindan anlamli
fark yoktu.

Pulmoner semptomlardan dispne ve gogiis agrist ile cinsiyet
arasinda anlamli iligki bulunmustur. Dispne kadinlarda erkek
olgulara gore anlamli olarak daha sik izlendi (swrasiyla %33;
%?22; p=0,048). Kadin hastalarda erkeklere kiyasla gégiis agrisi
anlaml olarak daha az goriildii (swrasiyla %7; %20; p=0,001).
Ekstrapulmoner semptomlardan asir1  terleme erkeklerde
kadinlara gore anlamli olarak daha fazla goriildii (sirasiyla %5,8;
%15,4; p=0,004). EN ise tersine, kadinlarda erkeklere gore fazla
bulundu (sirastyla %14,5; %3,0; p=0,003; Tablo 2). Terleme
disindaki konstitiisyonel yakinmalarda cinsiyet fark: izlenmedi.

Tablo 2. Hastalarin semptomlarinin cinsiyete gére dagilimi

Kadin Erkek
(n=241) n=97) p

Yakinma

Yok 7 (2,90) 2 (2,06)

Var 212 (87,97) 80(82,47) 0,227

Taramada tesadiifen 22 (9,13) 15 (15,46)
Pulmoner/Ekstrapulmoner

Semptom yok 28 (11,62) 18 (18,56)

Pulmoner 77 (31,95)  27(27,84) 0.403*

Ekstrapulmoner 57 (23,65)  22(22,68) ’

Pulmoner+Ekstrapulmoner 79 (32,78) 30 (30,93)
Oksiiriik 109 (45,23) 41 (42,27)  0,620"
Balgam 22 (9,13) 11(11,34)  0,535°
Dispne 81(33,61) 22(22,68) 0,048"
Hemoptizi 6 (2,49) 1(1,03) 0,678*
Gogiis agrisi 19 (7,88) 20 (20,62)  0,001"
Ates 10 (4,15) 4 (4,12) 0,999%
Kilo kayb1 18 (7,47) 13 (13,4) 0,087
Istahsizlik 18 (7,47) 6(6,19) 0,678"
Halsizlik 38 (15,77) 16 (16,49)  0,869"
Eklem agris1 17 (7,05) 7(7,22) 0,958"
Eklemlerde sisme 19 (7,88) 4 (4,12) 0,214
Terleme 14 (5,81) 15(15,46)  0,004"
Bas agris1 3(1,24) 2 (2,06) 0,627%
Kemik agrist 3(1,24) 0 (0,00) 0,560%
Sirt agrist 31 (12,86) 11(11,34) 0,701"
Eritema nodozum 35(14,52) 3 (3,09) 0,003"
Cilt bulgusu 21 (8,71) 9(9,28) 0,869°
Go6z bulgusu 8(3,32) 1(1,03) 0,455%

"Pearson Chi-Square test; “Fisher’s Exact test; Tanimlayici istatistikler say1 (%)

TARTISMA

Bu c¢aligmada sarkoidozun semptom ve bulgulari ortaya konarak
bunlarin cinsiyete gore farkliliklari incelenmis ve kadin
cinsiyetin erkek cinsiyete gore daha yiiksek insidansa sahip
oldugu, daha ileri yasta olduklar ayrica dispne ve EN’a daha ¢ok
egilim gosterdigi bulunmustur. Hastaliklar cinsiyet farkliliklart
ile inceleyen “gender medicine” olarak ifade edilen cinsiyet tibbi,
modern tipta son yillarda kabul géren bir yaklasimdir (7,8).
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Sarkoidozda Cinsiyet Farkliliklar:

Degisik akciger hastaliklar1 ile ilgili de cinsiyet farkliliklari
bildirilmistir (9). Olgu kohortumuzda sarkoidoz olgularinin
kadin erkek orant 3:1 bulunmustur. Bu gozlem, genellikle
kadinlarda biraz daha yiiksek bir insidansa dikkat ¢ceken onceki
caligmalara benzerdir (3).

Calismamizda kadin olgularin tani anindaki yas ortalamasi
erkeklere gore daha yiiksekti (57 ye kars1 45). Buna benzer yas
farki diger ¢alismalarda da gozlenmistir (10,11). ACCESS (A
case control etiologic study of sarcoidosis) ¢alisma grubunun
(12) yaptig1 ¢ok merkezli arastirmada 736 sarkoidoz tanili hasta
degerlendirilmistir. Sarkoidoz pik yasinin 35-45 olup, olgularin
1/3’nlin 50 yas ve iizerinde oldugu bildirilmistir. Sarkoidoz
prezentasyonunun cinsiyet, ik ve yasla iligkili oldugu
sonucuna varilmistir. Yine ACCESS calisma grubunca (13)
2004’de yayinlanmis ¢ok merkezli bir ¢alisma da olgularin
%64’t kadin, ortanca yas 42,1 bulunmustur. Bizim
calismamizda da benzer sekilde kadin olgular erkeklere gore
daha ileri yastaydilar.

Oncelikle akcigerleri ve intratorasik lenf nodunu etkileyen,
ekstratorasik tutulumunda eslik ettigi kronik graniilomat6z
multisistemik bir hastalik olan sarkoidozun dogast tiim teknolojik
gelismelere ragmen tam olarak anlasilamamistir (14). Etiyoloji
icin bazi nedenler ortaya atilmig ancak heniiz tam olarak
aydmlatilamamustir (3,15). Ornegin bir olgu kontrol galismasinda
sarkoidoz ile ¢esitli mesleki ve ¢evresel maruziyetler arasinda bir
iliski oldugu bildirilmistir (13).

Teknolojik ilerlemeler tibbin bircok alaninda oldugu gibi
sarkoidoz tanisinda da degisimlere yol acmistir. Endoskopik
ornekleme yontemi ile transbrongial biopsi alinmasi tanida en
yararli arag olarak gosterilmektedir (14). Cagdas literatiir
gelismis  bronkoskopik stratejiler, endosonografi, yiiksek
¢oziiniirliiklii toraks tomografisi, igne biyopsi uygulamalarinin
en yiiksek tanisal dogruluga sahip olacagini belirtmektedir.
Insann yasamu siiresince solunum fizyolojisi ve klinik
belirtilerinde  cinsiyetler — arasinda  farkliliklar  oldugu
bilinmektedir. Bu farkliliklarda biyolojik nedenlerin yaninda
sosyokiiltiirel nedenler de rol oynar (16). Kadmnlarin daha uzun
stire yagadig1 evsel i¢ ortam, hava yollarinda hasara neden olma
potansiyeline sahip ¢esitli ajanlara maruziyet ile sonuglanir.
Devam eden veya niiks sarkoidozlu hastalarin evlerinde mantar
hiicresi  kiitlesini ~ gosteren  bir  enzim olan  N-
acetylhexosaminidase (NAHA) aktivitesinin daha yiiksek
diizeyde oldugu bulunmustur (17).

Tiirkiye’de yapilan bir calismada kadinlarda gevresel biyomas
duman maruziyetinin akciger histopatolojisine olan kronik
etkilerini inceledigi bir 42 kisilik olgu serisinde %9 oraninda
sarkoidoz teshisi bildirilmistir (18). Dolayisiyla i¢ ortamda daha
fazla vakit ge¢irmenin, mantar hiicresi kiitlesiyle birlikte pisirme
yakitlarma maruziyet sonucu 6zellikle kadinlarda hastalik riskini
artirabilecegi diisiiniilmektedir (17,18).

Sarkoidozda etnisitenin hastaligin epidemiyoloji ve klinik
bulgular iizerine etkisi iyi caligilmig ancak cinsiyet ile ilgili kesin
veriler sunan c¢aligmalar ¢ok fazla degildir. Sarkoidoz siklikla
siyah kadinlarda beyazlara gore yaklasik 4 ila 10 kat daha fazla
goriiliir (19).

Pietinalho (19)’nun da belirttigi gibi, tiim diinyada her iki cinste,
tiim 1rklarda ve her yas grubunda goriilebilen bir hastalik olan
sarkoidozda goriilme sikligi, tutulum sekilleri, siddeti ve klinik
gidisi toplumlara goére degismektedir. Sarkoidozun sigara
icmeyenlerde, kadinlarda ve Afro-Amerikalilarda daha fazla
bulunmast diger akciger hastaliklarinin epidemiyolojisinden
biiyiik oranda farklilagmaktadir, bu da hekimi semptomlar
varliginda alert edebilecek bir 6zelliktir (20).

Sarkoidoz hem organa 6zgii hem de konstitiisyonel belirtileri
icerebilir. Hastalarin %50°si asemptomatiktir ve genellikle
rastlantisal gekilen gogiis radyografisinde fark edilir (14). Bizim
calismamizda da hastalarm %13,6’s1 asemptomatik olarak
kaydedilmis, bunun yaninda hem pulmoner ve diger organlara
spesifik, hem de konstitiisyonel belirtilerin goriilme sikliginda
cinsiyete 6zgili anlamli farklar tespit edilmistir.
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Pulmoner Semptomlar ve Cinsiyet Farkliliklar:

En yeni calismalarda da pulmoner tutulumun sarkoidoz
mortalitesini en fazla etkileyen degisken oldugu bildirilmektedir
(14). Literatiirde nefes darlig1 ve kadin cinsiyet algisi arasinda
pozitif bir iliski oldugu gosterilmistir (21). Kauffmann ve
Becklake (22), herhangi bir FEV1 degeri i¢in kadmlarin
erkeklerden daha fazla nefes darligi yasadigini gostermistir.
Ayrica, kadimnlar belirli bir uyarana kars1 daha hassas bir 6ksiiriik
refleksine sahipti (23). Bu bilgilere dayanarak, baz1 yazarlar,
erkeklerle karsilastirildiginda kadmlarin solunum semptomlart,
ozellikle nefes darligi konusunda algilarmin daha duyarli
oldugunu iddia etmislerdir. Biz de g¢alismamizda, sarkoidoz
semptomlarinda cinsiyet farkliliklarii incelemis ve kadmn
cinsiyette erkek cinsiyete gore pulmoner semptomlardan
ozellikle dispne algisinin anlamli olarak daha baskin oldugunu
tespit ettik.

Yine caligmamizda erkek cinsiyette goglis agrisi yakinmasi
baskin semptom olarak bulunmustur. ABD’de yapilan toplum
tabanli bir calismada g6giis agrisi, dispne ve oksiiriik dahil olmak
tizere pulmoner semptomlar, erkeklerde kadinlara gore anlamli
olarak daha sik tespit edilmistir (24). Kadinlarda daha sik dispne
ifadesi anksiyete ile de iliskili olabilir.

Kadinda dispne sikayeti balgam ¢ikarma sikayetine gore,
sosyokiiltiire] anlamda maskelenmez ve rahatlikla ifade edilir.
Aksine kadmnlar arasinda daha az raporlanan balgam ¢ikarma
sikayeti kadmnlarda daha yiiksek orandadir. Kauffmann ve
Becklake (22) ¢aligmasinda “yutulmus balgam” sorulan kadinlar
erkeklere gore daha yiiksek oranda raporlanmistir (%41’e karst
%15). Buna paralel olarak Norveg¢’te yapilan bir ¢aligmada
erkeklerde balgam ve Oksiirlik semptomlarnin daha baskin
oldugu bildirilmistir (25). Ancak bizim ¢aligmamizda 6ksiiriik ve
balgam ¢ikarma semptomlarinin siklifinda cinsiyete dayali
farklilik izlenmemistir.

Ulkemizden yapilan caligmalarda da sarkoidozun klinik
sunumunda cinsiyet farkliliklart bildirilmistir. Demirkok ve
arkadaglarmin (26) 38 yillik takipte 275 sarkoidoz hastasinin
Ozelliklerini sunduklari ¢aligmalarinda Tirk kadin sarkoidoz
olgularinda konstitiisyonel semptomlar, evre 2 hastalik ve cilt
tutulumu 6n planda bildirilmistir.

Diger Organlara  Spesifik  Bulgular,
Semptomlar ve Cinsiyet Farklhiliklar
Sarkoidoz siiphesi olan herhangi bir hastada, sistemlerin tam
olarak goézden gecirilmesi esastir. Organ-spesifik tutulumda
birgok cinsiyet farkliligi tanimlanmistir. En sik karsilagilan deri
bulgulari, bacagin 6n yiiziinde kirmizi, hassas sislik veya
nodiillerden olugan EN, kadinlarda ii¢ ile alt1 kez daha sik oldugu
tahmin edilmektedir (27). Bizim ¢alismamizda da benzer sekilde
kadinlarda erkeklere gore daha yiiksek oranda EN goriilmiistiir.
Kadinlarda artmig sarkoidoz insidansinin hormonal etki le iliskili
oldugunu bildiren ¢aligmalar vardir (28). Kadimlarin farkli yasam
evreleri sirasinda hormonal degisiklikler nedeniyle birgok
otoimmiin hastalik gibi sarkoidoz geligsmesi daha olasi olabilir.
Sarkoidozun genel belirtileri arasinda yorgunluk, gece
terlemeleri, kilo kaybi, artralji ve egzersiz intoleransi sayilabilir
(29). Olgu kohortumuzda konstitiisyonel semptomlar agisindan
kadin ve erkek hastalar arasinda yalnizca terleme erkeklerde daha
sik not edilmistir.

Cinsiyet farkliliklart genetik ile iliskili olabilecegi de g6z ardi
edilmemelidir. Yakin zamanda yapilan bir Brezilya
caligmasinda, belirli HLA-DRBI1*14 allelinin sarkoidozlu
siyahlarda bulunma olasilig1 daha yiiksek tespit edilmistir (30).
Retrospektif ve tek merkezli olmasina ragmen bu g¢aligmanin
baslica giiclii yonleri, referans sarkoidoz poliklinigi kabul edilen
bir merkezde tiim sarkoidoz vakalarinin tanimlanmasina olanak
tantyan bir popiilasyona dayali bir ¢alisma olmasidir. Bu
caligmada sarkoidoz tanis1 genellikle tani kodlarina dayanan idari
veri tabanli caligmalarin aksine, bireysel tibbi kayit ve
histopatoloji raporu incelemesi ile dogrulandigi igin yanlis
smiflandirma riski de en aza indirilmistir.

Konstitiisyonel

Duzce Tip Fak Derg, 2018;20(1):16-20

Sarkoidozda Cinsiyet Farkliliklar:

Sonug olarak; Sarkoidozun gelisiminde degil, ancak klinik
yakinma ve bulgularda cinsiyete gore farkliklar vardir. Diinyada
ve tilkemizde yiiriirliikteki saglik politikalari, kadin tireme sagligi
harig, cinsiyete ve toplumsal cinsiyete duyarli saglik hizmetlerini
heniiz kurumsallagtirmis degildir. Bu c¢alismada sarkoidozlu
kadinlar daha yasli olma egilimindedir ve erkeklere gore daha
fazla dispne semptomu ve EN iliskili cilt tutulumu gostermistir.
Bu durum sarkoidozda klinik belirtilerin = sekillenmesinde
cinsiyetin 6nemli oldugunu, farkliliklarin sarkoidozun degisken
seyrine bagli olabilecegini gostermektedir. Sarkoidoz olgularmin
tani, tedavi ve takip asamalarinda bu degisken gidis ve toplumsal
cinsiyete Ozgli yaklagimlarin uygulanmasi gerektigi akilda
tutulmalidir. Gelecekte cinsiyet perspektifinden yapilacak olan
sarkoidoz c¢alismalarinda cinsiyete Ozel verilerdeki farklar,
sarkoidoz yonetimine katk: saglayabilir.

Tesekkiir: Bu makalede incelenen c¢esitli konularda 6neri ve
yardimlart i¢in Dr. Esen Akkaya’ya tesekkiir ederiz.

Cikar Catismasi: Yazarlar ¢ikar catigmasi/gakismast olmadigini
beyan ederler.

Finansman: Finansal destek, bagis ve diger biitiin editoryel
ve/veya teknik yardim almmamustir.
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Diizensiz Romatoid Artrit Tedavisi alan Hastada Alevlenme Sonucu Olusan
Plevral Efiizyon

The Pleural Effusion Occurred by Exacerbation of Irregularly Treated Rheumatoid Arthritis Patient
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0z

Romatoid artrit (RA) simetrik, poliartikiiler eklem tutulumu olan sistemik bir hastaliktir. RA’l1 hastalarda plevral efiizyon genellikle
hastalik basladiktan bir kac yil sonra ortaya ¢ikar ve siklikla hastalik alevlenmesi olarak kabul edilir. RA akciger tutulumu olarak;
plevral efiizyon, plorit, hava yolu hastaligi, romatoid nodiil ve intertisyel akciger hastalig1r goriiliir. Plevral siv1 aseptik eksuda
karakterindedir ve sivida diisiik pH, diisiik glukoz ve yiiksek laktat dehidrogenaz (LDH) degerleri goriiliir. Tan1 genellikle diger plevral
stvi nedenlerinin dislanmasi sonucu konulur. Bu ¢alismada, 6 ay 6nce RA tanisi konan ve diizensiz tedavi alan 52 yasindaki hasta,
diizensiz RA tedavisi alan hastalarda plevral sivi gelisebilecegini vurgulamak amaciyla sunulmustur. Hastada daha once tani
konulmamis kronik obstruktif akciger hastaligi (KOAH) mevcuttu ve hastanin KOAH tedavisi de diizenlendi. Diizensiz RA tedavisi
alan olgularda RA’ya bagl olarak plevral efiizyon gelisebilecegi unutulmamalidir.

Anahtar kelimeler: KOAH; plevral sivi; romatoid artrit.

ABSTRACT

Rheumatoid arthritis (RA) is a systemic disease with symmetrical, polyarticular joint involvement. In patients with RA, pleural effusion
usually occurs a few years after the onset of the disease and is often considered as a disease exacerbation. RA may cause pleural
effusion, interstitial lung disease, pleuritis, airway disease and rheumatoid nodule in the lungs. Aseptic exudative pleural effusions with
low pH, low glucose and high lactate dehydrogenase (LDH) values might be seen in RA. Diagnosis is usually made by exclusion of
other pleural fluid causes. In this study, a 52-year-old patient who was diagnosed as RA 6 months ago and treated irregularly was
presented to emphasize that pleural effusion may develop in patients with irregular RA. The patient had previously undiagnosed chronic
obstructive pulmonary disease (COPD) and the patient’s COPD treatment was also regulated. It should not be forgotten that pleural
effusion may develop among RA patients with irregular treatment.

Keywords: COPD; pleural effusion; rheumatoid arthritis.

GIRIS

Romatoid artrit (RA) simetrik, poliartikiiler eklem tutulumu olan sistemik bir hastaliktir. Yaygilig1 % 0,5 ile 2 arasinda degismektedir.
Kadinlarda erkeklere gore 2-4 kat daha sikken akciger, plevra tutulumu erkeklerde daha siktir (1,2). RA’l1 hastalarda plevral eflizyon
genellikle hastalik basladiktan bir kag y1l sonra ortaya ¢ikar ve siklikla RA hastalik alevlenmesinin belirtilerinden biri olarak kabul
edilir (3).

Klinik olarak RA’ya bagh plevral eflizyon %3-5 oraninda goriiliirken, otopsi ¢aligmalarinda RA tanisi olan hastalarin %35-73iinde
plevral tutulum tespit edilmistir (4). Plevrada biriken siv1 genellikle tek tarafli ve az miktarda olup semptomatik ya da asemptomatik
olabilir. Ancak bazen masif plevral efiizyon goriiliir ki bu ciddi nefes darligina yol agar. Plevral siv1 aseptik eksuda karekterindedir ve
diisiik pH, diisiik glukoz, yiiksek LDH degerleri goriiliir. Adenozin deaminaz (ADA) yiiksekligi gozlenir. Bu 6zellikte plevral siv1 tespit
edildiginde ayirici tantya bakteriyel ampiyem, tiiberkiiloz ve malignite girer (3).

OLGU SUNUMU
Alt1 ay 6nce RA tanisi konan 52 yasindaki erkek hasta acil servise 2 gilindiir baglayan nefes darligi, sag yan agrisi sikayeti ile bagvurdu.
Hasta saglik giivencesi olmadigi i¢in RA tedavisini diizensiz olarak almaktaydi. Oksiiriik, balgam sikayeti mevcut degildi. 60 paket/y1l
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sigara Oykiisii mevcuttu. Fizik muayenede sag alt zonda solunum
sesleri alinmiyordu ve her iki akcigerde dagmik ronkiisleri
mevcuttu. Cekilen posteroanterior akciger (PA AC) grafisinde
sag kostofrenik siniis kapali, sag alt zonda heterojenite ve sol alt
zonda fibrotik ¢ekintiler mevcuttu (Resim 1). Solunum fonksiyon
testinde Forse Ekspiratuar Akimin 1. Saniyedeki Voliimii
(FEV1): 1,60 L (%69), Forse Vital Kapasite (FVC): 1,71 L
(%63), %FEV1: 94, Zirve Ekspiratuar Akim (PEF): 180 (%50),
Maksimal Midekspiratuar Akim (MEF): 2,34 (%74) idi. Hastanin
oda havasinda O2 saturasyonu %83 idi. Laboratuvar
tetkiklerinde; kan glukoz diizeyi: 125 mg/dl, total protein: 6,2
g/dl, LDH: 169 U/L, sedimantasyon: 105, Romatoid Faktor (RF):
202, Cytric Cytrullinated Peptide (CCP): (+) idi. Iki giindiir
baslayan sag yan agrisi, nefes darlig1 olan, hipoksemi gelisen ve
D-Dimer degeri 2250 (normal: 0-500) idi. Hastaya toraks BT
anjiografi ¢ekildi, emboli lehine bulgu saptanmadi. Torasentez
mayisinden yapilan tetkiklerinde; glukoz: 23 mg/dl, total protein:
4,4 g/dl, LDH: 990 U/L, Romatoid faktor (RF): 220 olup sivi
eksuda vasfindaydi. Plevra sivi sitolojisinde &zellik yoktu.
Balgamda 3 kez ve plevral sivida 1 kez bakilan tiiberkiiloz
kiiltiiriinde iireme olmadi. U¢ kez gonderilen balgam ARB
sonucu negatif geldi. Dis merkezde yapilan bronkoskopisinde
endobronsial lezyon izlenmedi. RA’ya bagl plevral efiizyon
diisiiniilen hastaya, Romatoloji bdliimiine danigilarak RA
tedavisi diizenlendi. Hastaya 40 mg metilprednizolon tedavisi
baslandi. Tedavinin ikinci haftasinda PA AC grafisinde ve
semptomlarinda belirgin regresyon izlendi. Sag kostofrenik siniis
acik izlendi (Resim 2). Solunum fonksiyon testinde orta derecede
obstriiksiyonu olan hastaya bronkodilatator tedavi baglandi.

Resim 2. Tedavinin 2. haftasinda posteroanterior akciger grafisi
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Diizensiz RA Tedavisi sonrast Plevral Efiizyon

TARTISMA

RA, etyolojisi belli olmayan, sistemik bulgular gdsteren, 6zellikle
kronik olarak eklemleri tutan ve sekil bozukluklar ile seyreden
otoimmiin bir hastaliktir (5). Akcigerlerin icerdigi yogun bag
dokusu ve damarlanmasi nedeni ile RA hastaliginda akcigerde
tutulum olur. RA akciger tutulumu olarak; plevral efiizyon, plérit,
hava yolu hastalig1, romatoid nodiil, pulmoner vaskiilit interstisyel
pulmoner fibrozis, bronsiyolitis obliterans organize pndmoni,
obliteratif bronsiolit, folikiiler bronsiyolit, lenfositik intertisyel
pnomoni hastaligi goriilir. RA’da plevral eflizyon eksiida
ozelliginde olup %80 olguda glukoz 30 mg/dL altinda, LDH 700
mg/dL iizerindedir (1,4,6,7). Bizim olgumuzda da glukoz: 23
mg/dl ve LDH: 990 olup bu degerler ile uyumluydu. Artritin agir
seyrettigi, subkutan nodiil ve yiiksek titrede RF’nin bulundugu
olgularda plorezi daha siktir (1). Bizim olgumuzda da RF degeri
220 olup yiiksek seviyede idi ve subkutan nodiilleri mevcuttu.
Plevral sivinin RA’ya bagli oldugunu sdylemeden Once diger
eflizyon nedenlerinin diglanmasi gereklidir. Ciinkii RA’ya
sekonder plevral efiizyonun kesin tani testi bulunmamaktadir.
Hastamizdan alman torasentez mayisinde sitoloji ve kiiltiir
sonuglart normal gelmis, yapilan bronkoskopi isleminde herhangi
bir patoloji saptanmamus olup metilprednizolon tedavisi ile
dramatik regresyon izlenmistir. RA’ya bagl plevral eflizyon
tedavisinde amag kroniklesip fibrozise gidisi engellemektir. Bu
amagla klasik RA tedavi ilaglart olan nonsteroid anti-
enflamatuarlar, kortikosteroidler ve diger immiin supresifler
kullanilabilir (8,9). Bizim olgumuzda iki hafta 40 mg/giin
metilprednizolon tedavisi baslanmis ve regresyon izlendikten
sonra romatoloji boliimiiniin 6nerisi ile diisiik doz (4 m/giin)
metilprednizolon tedavisine devam edilmistir.

Hastalarin semptomlar1 masif efiizyon olmadig siirece genellikle
siddetli degildir. Hastamizin KOAH’a bagli semptomlarinin
olmas: ile birlikte sag yan agrisinin olusu semptomlarini
siddetlendirmistir. Diizensiz RA tedavisi alan olgularda RA’ya
bagli olarak plevral efiizyon gelisebilecegi unutulmamalidir.
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Perinatal QOutcome of a Fetus Presenting with an Isolated Umbilical Cyst

Izole Umbilikal Kist ile Prezente olan bir Fetusun Perinatal Sonugclari
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ABSTRACT

The widespread use of high-resolution obstetric ultrasound has allowed extensive evaluation not only of the fetus, but also of the
placenta and umbilical cord. Most of the available data on complication rates and clinical course of fetuses with umbilical cord cysts
are limited and is in the form of case reports and small case series. We aimed to present the outcome of a fetus with an isolated umbilical
cord cyst on the third trimester. The fetus was delivered by cesarean section because of fetal distress and died three days later following
the operation due to perinatal asphyxia. It should be remembered that large umbilical cysts may cause fetal distress by pressure on the
cord vessels in case of rapid growth. It is vital to consider the ultrasonographic examination of the umbilical cord as one of the important
parts of the examination.

Keywords: Umbilical cyst; fetal anomaly; umbilical cord.

0z

Yiiksek ¢oziiniirliiklii obstetrik ultrasonun yaygin kullanimu ile sadece fetusun degil, ayn1 zamanda plasenta ve umbilikal kordun genis
capl degerlendirilmesi miimkiin olmustur. Umbilikal kord kistleri olan fetuslarin klinik seyri hakkindaki mevcut verilerin ¢ogu
smirhdir, daha ¢ok komplikasyon oranlar ile ilgilidir ve vaka raporlar1 ve kiigiik vaka serileri bi¢cimindedir. Bu vaka sunumunda;
i¢iincii trimesterde izole umbilikal kord kisti ile prezente olan bir fetusun sonucunu sunmay1 amagladik. Fetiis, fetal distres nedeniyle
sezaryen ile dogurtuldu ve operasyondan ii¢ giin sonra perinatal asfiksi nedeniyle exitus oldu. Biiyiik umbilikal kistlerin hizl1 biiyiime
durumunda kordon damarlar iizerinde baski ile fetal sikintiya neden olabilecegi unutulmamalidir. Umbilikal kordun ultrasonografik
incelemesinin, muayenenin énemli kisimlarmdan biri olarak kabul edilmesi hayati 6nem tasimaktadir.

Anahtar kelimeler: Umbilikal kist; fetal anomali; umbilikal kord.

INTRODUCTION

The umbilical cord is a vital connection between placenta and fetus. It maintains a stable connection of maternal-fetal interface.
Umbilical cord allows the fetal mobility, growth and neuromotor development (1). The widespread use of high-resolution obstetric
ultrasound has allowed extensive evaluation not only of the fetus, but also of the placenta and umbilical cord.

The finding of an umbilical cord cyst in a pregnant woman raises a question about the clinical significance of this finding. Since the
details on affected pregnancies are based mainly on the findings of case reports, the prognosis and outcome for fetuses with this cord
anomaly remain unclear. We herein aimed to present the outcome a fetus with an isolated umbilical cord cyst on the third trimester.

CASE PRESENTATION

A gravida 2, para | woman aged 22 years old applied obstetrics and gynecology emergency unit with a complaint of decrease of fetal
movements. She was 33w 4d gestational age according to her last menstrual period. Her obstetric history was unremarkable. The patient
had not wanted to have first and second trimester screening tests and was not attending her pregnancy follow-ups regularly. Her physical
examination and vital signs were uneventful. Current sonographic examination of the fetus revealed a cystic mass with a diameter of
64x54 mm originating from umbilical cord insertion at the umbilicus, containing two arteries and one vein. Polyhydramniosis was also observed.
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The fetal biometric measurements were compatible with 33-34
weeks of gestation and no additional abnormality was observed.
In cardiotocography fetal hearth beat revealed bradycardia. Fetal
heart rate was between 100 and 110 beats per minute.
Cardiotocographic and ultrasonographic appearance of the fetus
were shown in Figure 1 and 2. The woman was hospitalized for
close fetal monitorization and perinatology consultation.
Perinatology consultation confirmed umbilical cyst diagnosis
and offered cordocentesis. The patient refused invasive
procedure. Cesarean section was performed due to fetal distress
on the second day of hospitalization. The newborn died three
days later following the operation due to perinatal asphyxia.
Postmortem genetic analysis revealed 46, XY karyotype.
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Figure 1. Cardiotocography of the fetus

Figure 3. Umbilical cord cyst oﬂt:tiie newborn

Duzce Tip Fak Derg, 2018,;20(1):23-25

Fetus with an Isolated Umbilical Cyst

DISCUSSION

The etiology of umbilical cord cyst is unknown. Umbilical cord
cyst can be easily recognized by ultrasonography at various
stages of gestation (2). The prevalence in the first trimester is
0.4% to 3.4%. The second and third trimester prevalence is
unknown (3).

There is a difference in the clinical significance and the prognosis
between first and second-third trimester umbilical cord cysts.
Many first trimester cysts disappear by the second trimester (4).
Since the presence of umbilical cord cysts on second and third
trimester sonography has been associated with chromosomal
abnormalities including trisomy 13 and 18 as well as structural
defects such as vertebral defects, omphalocele, tracheo-
esophageal fistula, imperforate anus, and angiomyxoma of the
cord (5-9); cases of umbilical cord cysts should be followed up
by detailed investigation for additional malformations.

Both Smith et al. (10) and Sepulveda et al. (11) concluded that
there were additional fetal anomalies in 80-85% of the cases.
Ross et al. (12) reported 100% correlation between fetal
anomalies and persistent second trimester cysts. Shipp et al. (13)
reported fetal anomalies in 38% of the cases. In the study of
Zangen et al. (14), the umbilical cord cyst was the only abnormal
finding in the seven of the 10 cases. In our case; although the
patient had not wanted to have first and second trimester
screening tests and was not attending her pregnancy follow-ups
regularly, her last ultrasonographic evaluation did not reveal any
additional fetal anomaly.

Umbilical cord cysts are categorized into true and pseudocysts.
Pseudocysts are more common and not surrounded by
epithelium. They are formed by liquefaction of Wharthon’s gelly
and localized edema (15). True cysts are composed of allantois
and omphalomesenteric canal residues. It is not usually possible
to differentiate the true and pseudocysts by ultrasonography (14).
In our case; although umbilical cyst could not be categorized into
true or pseudocyst in prenatal ultrasonography, the result of
pathologic examination was pseudocyst.

Some studies have shown that there is a relationship between
morphological structures of the cord cysts and chromosomal
anomalies. It has been suggested that fetuses with small and
numerous cord cysts are more often associated with
chromosomal anomalies than fetuses with single large cysts (16).
Sepulveda et al. (11) showed a correlation between small
multiple cysts and aneuploidy. Ross et al. (12) suggested that
those close to fetal or placental insertion sites are correlated with
fetal aneuploidy and also concluded that smaller cysts had a
better prognosis than larger cysts. Ghezzi et al (9) found that
multiple umbilical cord cysts were more frequently associated
with an increased risk of aneuploidy and miscarriage. In the
presented case; the fetus had a single large umbilical cyst with a
diameter of 64x54 mm originating from umbilical cord insertion
at the umbilicus. Cordocentesis was advised for prenatal genetic
diagnosis, but the patient denied invasive procedure. Postmortem
genetic analysis of the newborn revealed 46, XY karyotype.

The outcome for fetuses with cord anomaly remain unclear.
However, there are a few series reporting the outcome of
pregnancies with umbilical cord cysts. In a study of Shipp et al.
(13) presented a series of 13 cases of umbilical cord cyst that
were detected during the second and third trimesters. They stated
that overall, 12 of the 13 newborns survived and the vast majority
had a favorable outcome. Sepulveda et al. (11) reported the
outcome of 13 fetuses with umbilical cord cysts in the second and
third trimesters of pregnancy. Eleven of the cases had additional
sonographic findings. Prenatal karyotype testing was carried out
in 10 of these fetuses. Aneuploidy was noted in seven cases. In
the 3 cases with normal karyotype, isolated omphalocele in one
and multiple anomalies were found in two cases. Two
chromosomally normal fetuses with associated multiple
structural defects and all chromosomally abnormal fetuses died
in utero or during the neonatal period. Smith et al. (10) reported
the outcome of 3 cases with umbilical cord cysts. One, in which
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a transient cyst was detected at the end of the first trimester. This
case had a normal outcome. Two other cases in which the cyst
was detected at 23 and 39 weeks of gestation, were diagnosed as
having trisomy 18. Hannaford et al (17) compared patients with
umbilical cord cysts to those with normal umbilical cords and
they did not find an association with umbilical cord cysts in the
first trimester and pregnancy complications. They expressed
umbilical cord cysts in the first trimester may in fact be
physiologic findings in the development of a normal umbilical
cord. They suggested that first-trimester umbilical cord cysts
should not be considered markers of poor pregnancy outcomes if
they resolve by the start of the second trimester. Ruiz Campo et
al. (18) revealed that the prognosis of this finding seems to be
favorable when isolated and there is no relation between
prognosis and gestation weeks at diagnosis. In the presented case,
the umbilical cyst was detected in the third trimester. Patient was
presented with fetal bradycardia. Any accompanying fetal
anomaly was encountered. The cyst was single, located near the
umblical cord insertion, with a diameter of 64x54 mm and
containing two arteries and one vein (Figure 2 and 3). Cesarean
section was performed due to fetal distress. Fetal bradycardia and
fetal distress seemed to be as a result of compression of umbilical
vessels. The physical examination and appearance of the
newborn was compatible with perinatal asphyxia. There was no
syndromic stigmats. The newborn died three days later following
the operation due to asphyxia. Postmortem genetic analysis of the
newborn revealed 46 XY.

We herein presented a case with umblical cord cyst. Most of the
available data on complication rates and clinical course are
limited and is in the form of case reports and small case series.
We believe that it is vital to consider the ultrasonographic
examination of the umbilical cord as one of the important parts
of the examination. It should also be remembered that large
umbilical cysts may cause fetal distress by pressure on the cord
vessels in case of rapid growth.
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Atesli Silah Yaralanmasina Bagh Gecikmis Femoral Arter Tamiri ve
Sonrasinda Gelisen Akut Kompartman Sendromunda Uygulanan
Negatif Basin¢h Yara Tedavisi: Olgu Sunumu

Negative Pressure Wound Therapy Applied in Acute Compartment Syndrome Following Delayed
Femoral Artery Repair after Gunshot Injury: A Case Report
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(0V/

Akut kompartman sendromu (AKS), fasiyal kompartmanlarin agilmasini gerektiren acil bir cerrahi durumdur. Bu tabloda, dokulardaki
perfiizyon basinci, metabolik talebi karsilamak igin yetersizdir ve hipoksik hiicre hasari olusabilir. Fasyotomi ile yeterli doku
perfiizyonu igin gerekli olan vaskiiler basing gradiyenti yeniden olusturulur. AKS sonrasi acik fasyotomi takibinde negatif basinglh yara
tedavisinin (NBYT) etkili ve giivenli bir tedavi olarak kullanilabilecegini gosteren ¢ok sayida calisma mevcuttur. Ancak bazi
durumlarda kullanilmasi 6nerilmemektedir. NBYT siingeri acikta bulunan damar, sinir, organ ve anastomoz alanlarina temas
etmemelidir. Bu ¢alismamizda, atesli silah yaralanmasi sonucu vaskiiler tamir yapilan ve AKS gelisen hastada; arteriyel sistemi
koruyucu-kapatici bir pansuman, tedavi modunun modifikasyonu ve yakin takip ile NBYT uygulama deneyimimizi paylastik.
Anahtar kelimeler: Atesli silah yaralanmasi; akut kompartman sendromu; negatif basingli yara tedavisi; vaskiiler yaralanma.

ABSTRACT

Acute compartment syndrome (ACS) is an urgent surgical condition that requires the opening of the facial compartments. In this
situation, the perfusion pressure in the tissues is insufficient to supply the metabolic demand and hypoxic cell damage may occur. The
vascular pressure gradient required for adequate tissue perfusion is reconstructed with fasciotomy. There are a number of studies
showing that negative pressure wound therapy (NPWT) can be used as an effective and safe treatment following open fasciotomy after
ACS. However, in some cases it is not recommended to use it. NPWT sponges should not touch exposed veins, nerves, organs and
anastomosis areas. In this study, we shared our experience with NBYT with a protective-occlusive dressing of the arterial system,
modification of the treatment modality and close follow-up in the patient who underwent vascular repair and developed ACS after
gunshot injury.

Keywords: Gunshot injury; acute compartment syndrome; negative pressure wound therapy; vascular injury.

GIRIS

Atesli silahlar giinlimiizde savas alanlarindan sivil bolgelere kaymis olup bunlardan &zellikle av tiifeklerinin tagmmmasi ve
bulundurulmast giderek artmaktadir. Av tiifekleri ile yakin mesafe yaralanmalarinda genis doku travmasi ve ciddi vaskiiler
yaralanmalar goriilmekte ve bu durumlar mortalite ve morbidite ile seyredebilmektedir (1). Atesli silah yaralanmalarinda, vaskiiler
yaralanmaya genellikle kas-iskelet sistemi yaralanmalar1 da eslik eder. Ozellikle yiiksek hizli mermilerde patlama etkisine ve cevre
dokular tarafindan absorbe edilen enerjiye bagli olarak kaslarda parcalanmalar goriiliir ve fasyotomi ihtiyaci gerektirebilecek
kompartman sendromu gelisebilir (2). Negatif basingli yara tedavisi (NBYT) fasyotomiden sonra yaranin daha hizli kapanmasina
olanak saglar ve yara yonetimindeki yararli etkisi uzun zamandir bilinmektedir. Bu sistem; yara ¢evresinde olusan 6demi ve kronik
yara eksudasini uzaklastirarak, yarada bulunan bakteriyel kolonizasyonu azaltarak, yaraya kan akimini arttiracak yeni kan damarlarinin
olusumuna yardimci olarak ve hiicresel ¢ogalmay: hizlandirarak yara yataginda graniilasyon dokusunu arttirmaktadir. Yaranin
boyutunu ve kapanma zamanini kisaltarak iyilesme siirecine katki saglar (3-5). NBYT klinikte plastik cerrahi, genel cerrahi,
kardiyovaskiiler cerrahi, pediatrik cerrahi, travmatoloji gibi genis bir alanda basar1 ile uygulanmakta ve bu yontem igin hala yeni
uygulama imkanlar1 oldugu tecriibe edilmektedir.
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OLGU SUNUMU

Atesli silah yaralanmasina baglh alt ekstremite injiirisi olan 38
yasinda erkek hasta olaydan yaklasik sekiz saat sonra acil servise
getirildi. Acil servisteki muayenesinde genel durum orta-iyi,
biling acik, kooperasyon tamdi. Sag bacak uyluk 6n medial ve
lateral tarafta ¢ok sayida sagma giris delikleri mevcuttu.
Ekstremitede yaygin kas i¢i hematom, belirgin gerginlik ve cap
farki mevcuttu. Vaskiiler doppler ultrasonografide ana ve
yiizeyel femoral arterlerde (SFA) trombiis, popliteal arter ve
distalinde monofazik akim saptandi. Ana femoral ven ve
popliteal vende trombiis goriildii.

Ortopedi ve plastik cerrahi konsiiltasyonlari tamamlanan hasta
acil operasyona alindi. Spinal anestezi altinda sag inguinal
bolgeden vertikal kesi ile ana femoral arter bulunarak, SFA
anatomik seyri boyunca popliteal fossaya kadar eksplore edildi.
SFA’nin 6n yiiziinde multipl sagma tanelerine bagli hematom ve
kanama odaklari mevcuttu. Heparinizasyon sonrasi (100 [U/kg)
fogarty kateteri ile trombektomi yapildi ve yaralanan tiim
segmentler 7/0 prolenle primer tamir edildi. Femoral venin
anatomik seyri boyunca biitiinliigli korunmus ve kanamast yoktu.
Derin ven trombozunun gecikmis arteriyel damar onarimi ve
yaygin kas i¢i hematoma baglh gelisen kompartman sendromuna
sekonder oldugu diisiiniildii (Resim 1).

Uyluk 6n yiiziindeki yaklasik 40 cm uzunlugundaki cerrahi
insizyon ve lateral uyluk boélgesindeki 30 cm uzunlugundaki agik
fasyotomi insizyonun negatif basingli yara bakim siingeri ile
kapatilmasina karar veridi. SFA ile VAC sisteminin poliiiretan
kopiik siingeri arasina yara bakim Ortiisii ¢ift kat olarak bariyer
gorevi gorecek bicimde konuldu. Cihaz, aralikli mod ve diisiik
basingta (50 mmHg) ayarlanarak kalp ve damar cerrahisi yogun
bakiminda yakin takibe alindi. Cihazin kolektoriine ilk 24 saatte
300 cc serohemorajik s1vi topland: ve aktif kanama saptanmadi.
Cerrahi islem sonras: antikoagiilasyona diisiitk molekiil agirlikli
heparin ile devam edildi. Mannitol infiizyonu ve bacak
elevasyonu ile kompartman sendromu geriledi. 48 saatte bir VAC
stingeri degistirildi ve hastanin ikinci pansumaninda vaskiiler
yapinin etraf kas dokusu ile ortiildiigii goriildii. Yara bakim
ortiisii ile bariyer olusturma geregi kalmadi (Resim 2).
Fasyotomi, postoperatif 15. giinde yara yeri enfeksiyonu
olmaksizin kapatildi. Warfarin sodyum ile taburcu edilen
hastanin birinci aydaki kontrol doppler ultrasonunda derin ven
trombiisii bulgusu saptanmadi ve sag alt ekstremite arteriyel
sistemde akim trifazikti.

Resim 1. Atesli silah yaralanmasi sonucu gecikmis vaskiiler tamir ve
gelisen kompartman sendromunun intraoperatif goriintiisii: inguinal
bolgeden hunter kanali gikisina kadar siiperfisiyal femoral arterin
eksplore edilmis, embolektomisi ve primer tamiri yapilmis durumu
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Atesli Silah Yaralanmasinda Negatif Basing Tedavisi

Resim 2. Hastanin fasyotomi insizyonlarin ve atesli silah

sagma yaralanmalarinin negatif basingli yara tedavisi altindaki
postoperatif goriintiisii

TARTISMA

Periferik vaskiiler yaralanmanin yeri, olus sekli, eslik eden
yaralanmalarin varligt ve zamaninda cerrahi miidahalenin
yapilabilmesi morbidite ve mortaliteyi belirleyen Onemli
faktorlerdir. Ekstremitenin iskemiye maruz kalma siiresi ne kadar
kisa ise morbidite o kadar az olmaktadir. Hastada hipotansiyon
ve sok bulgusu ekstremiteyi kurtaracak bir cerrahi miidahaleye
endikasyon koydurur (6,7).

Fasyal kompartmanlardaki basing artist olarak tanimlanan
kompartman sendromunda postkapiller venlerin kompresyonu
sonucu vendz basing artist ve arteriovendz gradiyentte azalma
goriiliir. Sonug olarak doku perfliizyonu bozulur, kas ve sinirlerde
iskemi, dejenerasyon ve nekroz gelisebilir (8).

Kompartman sendromu vaskiiler ve nonvaskiiler olarak
siniflandirilabilir. Akut bacak iskemisi sonrasi reperfiizyon
hasari, arteriyel ve vendz sistem yaralanmalart ve fasiyal
kompartmanlara ~ kanama  vaskiiler = nedenler  olarak
siniflandirilirken vaskiiler olmayan nedenler arasinda kemik
kirig1, ezilme travmast, iyatrojenik nedenler ve biiyiik hacimdeki
stvinin kompartmana ekstravazasyonu sayilabilir.

Gecikmis iskemi ve reperflizyonla sonuglanan vaskiiler
yaralanmalara kas-iskelet sistemi travmalar1 da eklendiginde
kompartman sendromu kagmilmazdir. Kompartman
sendromunda 60 yas ve iizerinde total iskemi zamani alt1 saatten
veya geng¢ insanlarda dort saatten uzunsa fasyotomi Onerilir.
Genis doku travmasiyla beraber olan vaskiiler yaralanmalarda
nontravmatik akut arteriyel okllizyonlara oranla fasyotomiye
daha sik ihtiya¢ olmaktadir.

Negatif basingli yara tedavisi fasyotomiden sonra yaranin daha
hizli kapanmasina olanak saglar. NBYT; poliiiretan kopiik
stinger, baglant1 tiipii, toplama kab1 ve negatif basinci ayarlayan
vakum uygulama aracindan olugmaktadir (9). Vakum uygulama
aract 50-200 mmHg arasinda negatif basing uygulayabilen,
aralikli ve devamli basing modlari bulunan bir cihazdir (10).
Karaca ve arkadaslari tarafindan yapilan bir ¢calismada fasyotomi
yarasi kapanana kadar gegen siirede NBYT ile konservatif tedavi
ile karsilagtirilmistir. Bu c¢aligmada negatif basingh yara
tedavisinin, konservatif tedaviye tistiinligii gosterilmistir (3).
Fasyotomi komplikasyonlari, esasen prosediiriin kendisinden
ziyade gecikmesinden kaynaklanir. Negatif basingl yara bakim
sistemleri, fasyotomi komplikasyonu olan yara yeri
enfeksiyonunun ve interstisyel alandaki 6demin azaltilmasinda
diistik maliyetli etkin bir tedavi segenegi sunmaktadir.
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Comakli ve ark.

Negatif basingli yara tedavisi, fasyotomi yaralarinda
ekstraselliiler matriks 6demini ortadan kaldirarak mikro dolasimi
arttirir, lokal kan akimini iyilestirir ve proinflamatuar sitokinleri
uzaklastirarak yarada graniilasyon dokusu artist saglar. Ayrica
NBYT pansumanlar1 yara yeri enfeksiyon riskini azaltarak
hastanede kalis siiresinin azalmasinda rol oynar (11,12).

Sonug olarak, atesli silah travmalarina bagli vaskiiler yaralanma
ve kompartman sendromunda, vaskiiler yapilar tamir edildikten
ve koruyucu bir katmanla ortiildiikten sonra fasyotomi yarasinda
negatif basingli yara bakim tedavisi giivenli bir sekilde
kullanilabilir.
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