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SUMMARY

Introduction: In this study, we evaluated the results of fixation done using 135° dynamic hip screw-locking side
plate (DHS-LSP) for stable and instable pertrochanteric fractures.

Material and Method: Between 2010 and 2013, 42 patients who were 60 years of age or older with
intertrochanteric fractures, Forty-two patients followed regularly with DHS-LSP were included in the study. Those
with a stable fracture (AO-A1) were assigned to group 1 (n=20), and those with an unstable fracture (AO-A2) were
assigned to group 2 (n=22)

Results: Patients in group 1 were followed up for a mean of 36.82 (22 to 44) months, and patients in group 2
were followed up for a mean of 32.25 (19 to 49) months (p=0.077). The mean age of all patients was calculated
as 74.81 (61 to 96). Harris hip scores were found as good-very good in both groups (group 1=80.96, group
2=78.63). No statistically significant difference was found between the two groups (p<0.428).Three patients in
group 1 and 6 patients in group 2 were observed postoperative complications. Cut-out was observed totaly 3
patients (1 of group1, 2 of group2) had a revison surgery (7%). However, there was no statistically significant
difference between the two groups (p=0.401).

Conclusion: It is known that dynamic hip screw is the ideal method for stable intertrochanteric fractures. The
dynamic side-plate-reinforced dynamic hip screw (DHS-LSP) is as good result for patients with instable hip
fractures as for patients with stable fractures.

0z
Giris: Bu calismada, stabil ve instabil pertrokanterik kiriklar icin 135 ° kilitli dinamik kalga ¢ivisi (DHS-LSP)
kullanilarak yapilan fiksasyon sonuglarini degerlendirdik.

Gere¢ ve Yéntem: Calismada 2010-2013 yillari arasinda 60 yas ve (zerindeki intertrokanterik kirikli hastalar
degerlendirildi. DHS-LSP uygulanan dtizenli takip edilen 42 hasta ¢alismaya dabhil edildi. Stabil kirikli hastalar (AO-
A1) grup 1 (n = 20) ve stabil olmayan kirikli hastalar (AO-A2) ise grup 2 olarak ayrilarak degerlendirildi (n = 22).
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Bulgular: Grup 1'deki hastalar ortalama 36.82 (22-44) ay takip edildi ve grup 2'deki hastalar ortalama 32.25 (19-
49) ay takip edildi (p = 0.077). Tiim hastalarin ortalama yasi (n = 20 grup 1, n = 22 grup 2) 74.81 (61 ila 96) olarak
hesaplandi. Harris kalga skorlari her iki grupta da iyi-gok iyi bulundu (grup 1 = 80.96, grup 2 = 78.63). Iki grup
arasinda istatistiksel olarak anlamli fark bulunamadi (p<0.428). Grup 1'de 3, grup 2'de 6 hastada postoperatif
komplikasyon gézlendi. Toplamda 3 hastaya (grup1’de 1, grup2’de 2'hastada) cut-out sebebiyle revizyon cerrahisi
(% 7) uygulandi. Ancak iki grup arasinda istatistiksel olarak anlamli fark gézlenmedi (p = 0.401).

Sonug: Dinamik kalga vidasinin stabil intertokanterik kiriklar i¢in ideal bir yéntem oldugu bilinmektedir. Kilitli yan
plakla glclendiriimis dinamik kalgca vidasi (DHS-LSP) ise instabil kalga kirikli hastalarda da stabil kirikli hastalar

kadar iyi sonug vermektedir.

INTRODUCTION

Pertrochanteric fractures are the most common
fractures in the elderly population in all the
developing countries in the world (1).
Osteoporosis developing in older people caused
an increase in the number of hip fractures, and
these fractures have so far been treated using
different approaches and methods. The most
common cause of implant failure in patients who
had dynamic hip screws is the screw’s pulling out
of the femoral head, the “cut-out” deformity.
There are a number of methods described in the
literature for the stability of the implant. Among
those, “tip-apex index” described by
Baumgaertner et al. in 1995 is the most common
method (2). It is claimed that dynamic sliding hip
screw is the most ideal method in the treatment
of stable fractures (AO-A1) (3).

The purpose of our study was to evaluate the
effectiveness of dynamic hip screw with locking
side plate (DHS-LSP) in comparison stable and
unstable intertrochanteric hip fractures.

MATERIAL AND METHOD

Between 2010 and 2013, 42 patients who were
60 years of age or older treated with DHS-LSP
and who had a regular follow-up were included in
this study.

The lesser trochanter plays an important role in
the evaluation of fracture stability. We paid
attention to not only the displacement of the
lesser trochanter but also the size and the
amount of displacement in evaluating the
instability of the fracture. Because the lesser
trochanter is located medially and posteriorly, a
large defect in this area may lead to varus or
retroversion displacement of the fracture. Taking
these into consideration, these patients were
included in the group of patients with unstable
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fractures. In our study, pertrochanteric fractures
were classified using the AO/ASIF classification
(Figure 1). Those with a stable fracture (AO-A1)
were assigned to group 1 (n=20), and those with
an unstable fracture (AO-A2) were assigned to
group 2 (n=22). Those with AO-A3 reverse
oblique fractures were excluded from the study.

All patients were placed on a fracture table under
spinal anesthesia, and they had reduction on the

fracture table before fixation. We used 135° DHS-
LSD in all patients.

Figure 1. AO classification. (Miller ME, Aligdwer M, Schneider
R, Willenegger H: Manual of internalfixation:
techniques recommended by theAO-ASIF group,
ed 3, Berlin, 1991, Springer-Verlag) (4)

We recorded the number of screws and the
operation times. All patients had antero-posterior
(AP) and lateral X-Ray’s in the early post-
operative period, and they all started isometric
quadriceps exercises and knee motion while
sitting in bed on the first post-operative day. On
the second post-operative day, they were allowed

izmir Egitim ve Arastirma Hastanesi Tip Dergisi (Medical Journal of izmir Hospital)



to bear partial weight on the operated extremity
and walk using a walker as tolerated. Profilactic

antibiotherapy cefazolin were given
preoperatively and in the first 24 hours.
Postoperative period low moleculer weight

heparin (LMWH) was administred for 3 weeks
and patients were advised to wear anti embolic
stocks.
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Figure 2. Tip-apex distances (TAD) method described by
Baumgaertner et al.(2)

Sutures were removed on the 14th to 16th post-
operative days. They were discharged 5-7 days
post-operatively. Full weight-bearing was allowed
on the 6™ weeks. Tip-apex distances (TAD) were
measured and recorded in milimeters according
to the method described by Baumgaertner et al.
(Figure 2). In the post-operative period, early and
late complications were evaluated. On final
follow-up, the status of union was re-evaluated,
and Harris hip score was calculated.

Statistics

SPSS (Statistical Package for Social Sciences)
for Windows 21.0 statistical package software
was used for analysis of data obtained in the
study.

Along with descriptive statistical methods (mean,
standard deviation), student’s t test was used for
comparing the parameters that are normally
distributed, and chi-square test was used for
comparing the qualitative data. Pearson method
was used to analyze the relations between the
parameters. A p value less than 0.05 was
considered to be significant.

Cilt 22, Sayi 4, Ekim-Kasim-Aralik; 2018

RESULTS

The mean age of all patients under evaluation
(n=20 group 1, n=22 group 2) was 74.81 years
(61 to 96). The mean age of patients was 73.20
in group 1 and 76.27 in group 2. There was no
statistically significant difference between the two
groups (p=0.582). Of these patients, 24 (58%)
were women and 18 (42%) were men (p=0.789).
Of 42 patients, 16 had a fracture of the right hip
and 26 had a fracture of the left hip (p=0.492).

On analysis of operative times, mean operative
time was 63.1minutes for patients in group 1 and
70.6 minutes for patients in group 2. Although the
operative time was longer in patients with
unstable fractures, the difference between the
two groups was not statistically significant
(p=0.054).

The mean duration of follow-up was 36.82 (22 to
44) months in group 1 and 32.35 (19 to 49)
months in group 2 (p=0.077).

When the tip-apex distance (TAD) was evaluated
radiographically, mean TAD was 19.28 (15.1 to
30.2) mm in group 1 and 22.54 (14.5 to 31.6) mm
in group 2. The difference of TAD between the
two groups was not statistically significant
(p=0.366).

On final follow-up, mean functional Harris hip
scores were measured as 80.96 in group 1 and
78.63 in group 2. When the available hip scores
were compared, Harris hip scores were
evaluated as good-very good in both groups.
Statistically, there was no significant difference
between the results (p=0.428) (Graphic 1).

On evaluating the post-operative complications
(superficial infection, deep infection, improper
positioning of sliding screw, malunion and cut-
out), we observed complications in 3 patients in
group 1. There were 2 superficial infections and
cut-out in one patient. We observed
complications in 6 cases in group 2, cut-out were
observed in two of six patients, 2 superficial
infections were observed, improper positioning of
sliding screw cause shortening of femoral neck
about 1,8 cm was observed, varus deformity with
malunion was observed in another one.
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Graphic 1. Distribution of Harris scores according to fracture
types.

Totaly 3 patients observed cut-out had a revison
surgery (7%). The difference between these two
groups with regard to complications related to
implant failure (cut-out) was not statistically
significant (p=0.188). Patients in whom had a
superficial infection were treated with ampiric
antibiotic therapy. DVT was not observed at all
patients.

DISCUSSION

It is common knowledge that treatment of
trochanteric hip fractures depends on many
factors. Patient's age, general condition,
presence of accompanying osteoporosis, and
coexisting medical problems considerably effect
the sufficiency of the fixation method utilized (4).
The effectiveness of various fixation methods has
been shown in many studies. DHS is one of the
fixation methods that is widely preferred by
surgeons (5,6). In our study, we have shown that
DHS-LSD maintains its place among treatment
options for unstable fractures too, especially in
the elderly population.

In a retrospective study by Yu et al., the authors
observed 20 local complications in a series of 72
patients for whom they used the proximal femoral
nail antirotation (PFN-A) for the treatment of
unstable hip fractures, and they reported 6 cut-
outs(%8), 1 nail migration, and 1 failure in those
patients (27.7%). A similar complication rate,
along with the cost-effectiveness of locking DHS
for unstable hip fractures, shows us that it is a
good alternative (7). Saarenpaa et al. mentioned
about the high rates of failure in the use of
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dynamic hip screw (classical DHS) for unstable
hip fractures, and they reported a re-operation
rate of 8.2% (8). In our study, our cut-out rate
was %7, all were gone to revision surgery on hip
arthroplasty.

Radiographic imaging is associated with
problems of standardization in the evaluation of
the neck-shaft angle and the amount of vertical
impaction depending on the hip position and its
variations on radiographic imaging in the post-
operative period of patients with dynamic hip
screw (9). We emphasized the importance of
functional criteria especially in patient follow-up in
our study, and we found that functional results
were good-very good with locking DHS in stable
and unstable fractures.

In our study, the effectiveness of locking DHS on
the type of fracture has been compared, and
locking DHS was found to be effective for stable
and unstable fractures. Barwar et al. performed
classical conventional DHS for a group of
patients and combi hole locking DHS for another
group of patients, without differentiating the
fracture type. They reported that the complication
rate was lower and that there was a better
sustainable reduction with locking DHS (10).

Biological advantages of locking plates have
been reported in several studies (11). In a
laboratory study on a bone model, Dylan et al.
showed that cyclic loads on locking DHS were
better tolerated. Therefore, a higher effectiveness
on stability, in addition to their advantages, was
further emphasized in the literature (12).

Laohapoonrungsee et al. observed a moderate
collapse in 24% and a severe collapse in 8% of
patients using conventional DHS with two holes
(13). In the study reporting that especially
osteoporosis were the main reason for these high
rates, it was reported that two-hole plates were
not different than three-hole plates with regard to
clinical stability, and the study of McLoughlin et
al. was cited (14). However, when we looked into
the literature, there were a limited number of
studies evaluating the biomechanical and clinical
effectiveness of locking DHS on osteoporotic
bone.

Choosing the ideal implant is especially important
in intertrochanteric femoral fractures, which have
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high rates of mortality and morbidity. They must
be easily manageable and quickly performed,
and they should allow early motion and weight-
bearing. Several studies also underline the
importance of cost effectivity. DHS was also
reported by Leung et al. as a safe alternative,
especially for AO/OTA 31-A1 and 31.A2. We
think that we have contributed to the literature in
this matter (15).

In a limited number of publications we could
reach, it was clearly stated that locking dynamic
hip screws were superior to conventional hip
screws, but it was controversial whether an
intramedullary nail or a DHS would provide better
fixation (16).

Sahin et al. evaluated after fixation with PFNA in
unstable intertrochanteric hip fractures. The
average Harris hip score was calculated to be
77.8 in their studies (17). In a prospective
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Girig: Hastaliklarin tani ve tedavisinde laboratuvar sonuglari énemli bir yer tutar. Bu nedenle laboratuvar
sonuglarinin kalite glivencesi altina alinmasi gerekir. Bu c¢alismada;, Hasta Bazli Kalite Kontrol (HBKK)

prosedtirlerinden biri olan poplilasyonun medyan ve ortalamalarinin izlenmesinin laboratuvar testi sonuglarinin
glivenilirligini artirmada yararli olup olamayacadinin aragtirilmasi amagland..

Gere¢ ve Yéntem: Dokuz Eyliil Universitesi Hastanesi Merkez Laboratuvari’na rutin analiz icin basvuran
hastalarin serum biyokimyasal test sonuglari bir yillik stire boyunca Laboratuvar Bilgi Sistemi’nden alindi. Her bir
glinde calisilan hasta sonuglarinin ortalama ve medyanlari, o glin ¢alisilan sonuglari temsil eden birer veri olarak
alinarak histogramlar araciligiyla dagilimlari, ¢izgi grafikleri araciligr ile ortalamalar ile medyanlarin
karsilastirimasi ve X-MR kontrol kartlari ile siireg stabiliteleri degerlendirildi.

Bulgular: Bir yillik veriler incelendiginde; testlerin bliyiik ¢ogunlugunun normal dagihim egrisine uymadigi;
ortalamalar ve medyanlar arasinda énemli farklarin oldugu belirlenmistir. X-MR kontrol kartlari kullanilarak elde
edilen indekslerden; Na, K, Cl, glukoz, BUN, kreatinin, AST, ALT, ALP, LDH, (irik asid, TG, kolesterol, HDL-K,
total protein, alblimin, total bilirubin, direkt bilirubin, kalsiyum, UIBC, fosfor, (irik asid, B12 ve folik asid testlerinin
hata saptama performansinin yliksek; mesai icinde CRP, demir, ferritin, mesai disinda ise GGT, CRP ve CK
testlerinin performansinin diislik oldugu saptanmigtir.

Sonug: ¢ Kalite Kontrol’iin (IKK) biitiinleyicisi olarak HBKK’nin uygulanmasi, analitik kalite giivencesini daha da
artiracaktir. Ozellikle orta ve biiyiik éigekli laboratuvarlarda, popiilasyon medyan dederlerinin izlenmesi gibi HBKK
uygulamalarinin LBS’ye uyarlanmasiyla, hem verilere ¢ok daha kolay ulasilabilecek, hem de daha kolay
islenebilecek; bdylece, “analitik run” daki kaymalar daha erken bir refleksle algilanarak hatali sonuglarin verilmesi
Onlenebilecektir. Ayrica, olusturulan kontrol kartlari ile geriye dogru incelemeler yapilarak analitik sistemin ge¢cmis
performansi hakkinda da ¢ok faydali bilgiler elde edilebilecektir.

SUMMARY

Introduction: Laboratory test results are very important in diagnosis and treatment of diseases. So, ensuring
quality assurance of laboratory test results is a requirement. In this study, we aimed to evaulate whether
monitoring the median and mean values of population which is one of the patient based quality control (PBQC)
procedure, could be used in improving the safety of the test results.

Materials and Method: The test results of patiens who applied to the Central laboratory of Nine September
University Hospital for routine clinical chemistry analysis were taken from laboratory information system (LIS). By
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using the results of means and medians obtained from the data for one-year period, the graphics were made:
histograms to evaluate the distributions, line graphics to compare of the median results and mean results, and
control charts to evaluate the process stability.

Results: Based on the results of on-year period, we defined the significant differences between means and
medians; furthermore, most of the tests didn’t have normal distribution. By using the moving range control charts
(X-MR ), we de termined higher error detection performance in all groups for Na, K, Cl, glucose, BUN, creatinine,
AST, ALT, ALP, LDH, uric acid, TG, cholesterol, HDL-Cholesterol, total protein, albumin, total bilirubin, direct
bilirubin, calcium, UIBC, phosphorus, vitamine B12 and folic acid; lower error detection performance in the
groups of daytime for CRP, iron, ferritin and in the groups of shift for GGT, CRP ve CK.

Conclusion: As a complementery of Internal Quality Qontrol (IQC) procedures, PBQC procedures could improve
the analytical quality assurance. As PBQC adopted fo LIS, in particular, the laboratories which have the higher
and moderate test capacity could reach and assess the data easily; so, analytical shifts during run could be
defined early, and the erroneous results could be prevented. In additon, with retrospective evaluation of the

control charts, useful information could be obtained about the analytical system.

GiRIiS

Rutin olarak laboratuvarlarda uygulanan i¢ kalite
kontrol (IKK) ve dis kalite kontrol (DKK) islemleri,
tekrarlanabilirligin ve dogrulugun gostergeleri
olup; rastgele hata ve sistematik hatanin gdsteril-
mesinde énemli yol goésterici islemlerdir(1). Kalite
kontrol prosedurlerinin alternatif bir uygulamasi,
rutin laboratuvar galigmalari sirasinda elde edilen
hasta bilgilerinin kullaniimasidir (2,3). Hasta
bilgilerine dayali kalite kontrole hasta bazli kalite
kontrol denir (HBKK). HBKK; ek maliyeti olma-
masl, yuksek sayida Ornegi ve birden ¢ok testi
icermesi, kontrol igin her zaman elde mevcut bir
yéntem olmasi, zaman taniml veya on-line izle-
nebilir olmasi agisindan IKK ve DKK'iin bitiin-
leyicisi olarak sonuc¢ guvenilirligini arttirmada
laboratuvar uzmanlarina yol gdsterici ek bir arag
olabilir. HBKK, iki ana grupta incelenebilir:

1. Tek Bir Hasta Sonucuna Dayanan HBKK: Kii-
nik korelasyon, limit kontrol, delta kontrol, multi-
parametrik kontrol (kan grubu, anyon gap, asit-
baz dengesi, test sonuglari arasindaki iliskiler)

2. Birden Cok Hasta Sonucuna Dayanan HBKK:
Bull's algoritmi, normallerin ortalamasi, ortala-
ma ve medyanlarin kullaniimasi

Yeterli sayida hasta sonucu oldugu zaman,
populasyonun ortalama (tercihen medyan) deger-
leri zaman iginde yontem tutarlihdinin bir goster-
gesi olarak kullanilabilir. Bu yaklasim, tanimlan-
mis bir zaman araligindaki verilerden, ortalama,
medyan ve SD degerlerinin hesaplanmasi ve bir
zaman araligini digeriyle karsilastirarak degisiklik
olup olmadiginin belirlenmesi esasina dayanir.
Bu calismada, bir yillik strede rutin biyokimyasal
testlerin glnlik ortalama, medyan ve hareketli
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araliklari izlenerek, bunlardan elde edilecek norm
ve araliklarin bir kalite kontrol araci olarak kulla-
nihp kullaniimayacaginin belirlenmesi amaglan-
mistir.

GEREG ve YONTEM

Dokuz Eylll Universitesi Hastanesi Merkez Labo-
ratuvari (DEU-ML) biyokimya birimine 01.01.2011
ve 01.01.2012 tarihleri arasinda gelen &érnekler-
den elde edilmis rutin biyokimya test sonuclari
laboratuvar bilgi sisteminden (LBS) alinmistir.
Bunun i¢cin Merkez Laboratuvari Yénetimi’'nin izni
ve Dokuz Eylil Universitesi Girisimsel Olmayan
Arastirmalar etik kurul komitesinin 10.01.2013
tarihli 2013/02-14 numarah karari ile etik kurul
onayl alinmistir. Calisma suresince kullanilan
analitik sistem ve yontem degistiriimemis olup;
kullanilan analitik sistem, Abbott Architect
C16200 (ABD), kitler ise Abbott Diagnostics
(Almanya) orijinal kitleridir. DEU-ML’da ¢aligilan
tim acil ve rutin biyokimya testlerinin gunlik
galisilan 6rnek sayilari LBS aracilidiyla izlen-
mistir. Her test; mesai ici-digi seklinde alt grup-
lara ayrilmistir. Her bir alt gruptaki mesai ici(Mi),
mesai disi (MD), test sayisi ortalamasi 50 ve
Uzerinde olan testler ¢alisma igin secilmistir. Bu
tanima uyan ve calismamizda kullandigimiz
testler: Na, K, CI, Glukoz, BUN, Kreatinin, AST,
ALT, GGT, ALP, CK, Urik asit, Kolesterol, HDL-K,
Total protein, Albimin, Total bilirubin, Direkt
bilirubin, Kalsiyum, Demir, UIBC, i.Fosfor, LDH,
TG, B12, Folik asit, CRP ve Ferritin’dir. Alt
gruplarinin ortalama ve medyanlari gun-gin
LBS’den alinarak bir yillik izlem saglanmistir.

Verilerin degerlendiriimesi igin Excell ve SPSS 20
Programlari kullaniimistir. Dagilimin normal olup
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olmadigini  degerlendirmek icin Kolmogorov
Smirnov Normalite Testi yapilmistir. Ortalama ve
medyanlar arasinda fark olup olmadigini
degerlendirmek igin paired t test kullaniimigtir.
Testlerin alt gruplarinda ortalama ve medyan
degerlerinin yilhik dagilim grafikleri olusturularak
hangisinin daha stabil oldugu incelenmistir.

Hesaplanan ortalama ve medyan degerleri
Uzerinden kontrol kartlari olusturularak, hangi
testlerin kalite kontrol sinirlari igerisinde oldugu,
ortalama ve/veya medyan degerlerinin hangisinin
kalite kontrol kartlarinda dogru, tekrarlanabilir ve
stabil o6zellikte oldugu incelenmistir. Kontrol
kartlari esas olarak sure¢ degiskenligini izlemek
ve kontrol altina almak icin gelistiriimis grafikler
olup; bu ¢alismada “moving range control charts”
(X-MR) kontrol karti kullaniimistir.

BULGULAR

DEU-ML’na rutin analiz amagli gelen mesai-igi ve
disi servis ve poliklinik hasta sayilari hesaplan-
mistir. Tablo 1’de gosterilen testler calismamizda
degerlendirmeye uygun olarak bulunmustur ve n
sayisi 250 olan testlerin alt gruplari karsilastirila-
bilmigtir. Total protein testi diginda tim testlerin
mesai disi ortalama ve medyanlari arasinda
anlaml fark bulunmustur. Mesai ici ortalama ve
medyanlara baktigimizda tim testlerde anlaml
fark bulunmustur. Mesai i¢i ve disi medyan
degerleri karsilastirildiginda tim testlerde anlamli
fark bulunmustur. Calismaya dabhil edilen testlerin
medyan, ortalama ve X-MR grafikleri olusturul-
mustur, ancak makaledeki yer kisitindan dolayi
bazilarina yer verilmistir (Sekil 1, Sekil 2a ve b)

Tablo 1. Gunlik ortalama hasta sayilari.

Test MiP | MIS | Mi MD Test MiP | MIS | Mi MD
Na 499 | 116 | 615 | 359 Kolesterol | KY | <50 | 368 | MDC
K 498 | 116 | 615 | 359 HDL-K KY | <50 | 366 | MDC
Cl 498 | 116 | 615 | 359 TG KY <50 | 360 | MDC
Glukoz 534 | 78 623 | 199 B12 KY | <50 | 123 | MDC
BUN 611 | 109 | 722 | 329 Folik asit KY | <50 | 84 MDC
Kreatinin | 667 | 112 | 778 | 286 T. bilirubin | 305 | 58 362 | 159
AST 588 | 95 683 | 174 D. bilirubin | 290 | 57 346 | 150
ALT 623 | 97 720 | 177 Urik asit KY | <50 | 396 | 147
ALP KY | <50 | 382 | 117 uiBC KY | <50 | 93 MDC
GGT 327 | 53 379 | 123 T. protein 316 | 69 384 | 173
LDH KY | <50 | 282 | 123 Ca 366 | 71 435 | 183
CK KY | <50 | 193 | 67 i. fosfor KY | <50 | 232 | 80
CRP 255 | 62 316 | 168 Alblmin 348 | 75 423 | 198
Fe KY <50 | 93 MDGC | Ferritin KY | <50 | 97 MDC
MDG: Mesai disinda galisiimiyor KY: Karsilastirma yapilamadi
70
AST
60 ?
50 > 4
w1 ¢
—+—MID
30 Y
20
10
0
o O~ MO~ M A O~ M = O~ Mm
AN N M~ O SO0 NS 000 s L
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Sekil 1. Ortalama ve medyanlarin birlikte gésterildigi grafiklere bir drnek (X ekseni gunleri, Y ekseni ortalama ve medyan
degerlerini gostermektedir). MIM:Mesai i¢i medyan degerleri, MIO:Mesai i¢i ortalama degerlerini gdstermektedir.
Medyan degerlerinin ortalamalara gére daha stabil seyrettigi gértimektedir.

Cilt 22, Sayi 4, Ekim-Kasim-Aralik; 2018
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Sekil 2a ve 2b. Kalite kontrol kartlarina iki 6rnek (x ekseni guinleri, y ekseni 6lgim sonuglarini, kontrol kartinin ortasindaki diiz
cizgi ortalamayi, kesikli gizgiler alt ve (st kontrol limitlerini gdstermektedir. UKL: Ust kontrol limiti, AKL: Alt
kontrol limiti, MDM: Mesai disi medyan. Kareler: Kontrol sinirlari igerisindeki verileri, daireler ise kontrol disi
verileri gdstermektedir. ALT testinin kontrol kabul araliginin genis, kreatinin testinin kontrol kabul araliginin ise

dar oldugu gorilmektedir.

Testlerin performansini ayirt etmek ve birleriyle
kargilagtirabilmek igin UKL/AKL oranlari (indeks-
leri) belirlenmis olup; bu orana gore testler ¢
kategoriye ayrilmigtir: 1.grup, 1.5<; 2. grup, 1.5-
2.5; 3.grup, >2.5. Bu oran kiguldiikge testlerin
gunluk dagilimlarinin dar bir aralikta oldugu, ter-
sine yukseldik¢e, genis bir araliga sahip olduklari
gorulmektedir. Mesai igi calisilan testlere ait
indeks degerleri incelendiginde; CRP ve demir
testinin 2. grupta, ferritin testinin 3. grupta, diger
bitin testlerin 1. performans grubunda oldugu
goruldid. Mesai disinda; CK, CRP testlerinin 3.
Grupta, GGT testinin 2.grupta, diger tim testlerin
1. grupta oldugu bulundu. Gerek mesai ici, gerek

mesai digi gruplarda, elektrolitlerin, en iyi
MiM PERFORMANS
(1] 05 1 15 2 25 3 35 2

performansa sahip testler oldugu belirlendi (Sekil
3a ve 3b).

Calismadaki popullasyonun glnler arasi degis-
kenliginin, literatirdeki bireyler arasi degiskenlikle
uyumlu olup olmadigi kargilastiriimistir. Bu amacg-
la kontrol kartlarindan elde edilen verilerle bir
indeks formil  olusturulmustur:  [(UKL-AKL)/
ortalama]x100. Literatlrdeki bireyler arasi biyo-
lojik degiskenlikle (CVg) kiyaslandiginda; elde
edilen indeks degerlerinin hem mesai i¢ci hem de
mesai digi testlerde, CVg ile oldukga uyumlu
oldugu gorilmektedir. (Mesai ici testler igin
r=0,914 ve Mesai digi testler igin r=0,872) (Sekil
4a ve 4b).

MDM PERFORMANS

CRP

CK

GGT

ALT

D.hilirubin

T.hilirubin

AST

Urik asit

ALP

BUN  ——

LDH  ——
ifosfor ——

Glukoz

Ereatinin  ——

AlbUmin _ ——————
Toronein  ——
Lo ————
E ——
O ——
Na ——

o 0.5 1 15 2 25

Sekil 3a ve 3b. Kontrol kartlarinda gosterilen Ust kontrol limitlerinin alt kontrol limitlerine bélinmesiyle olusan performans
oranlarina gore mesai i¢i ve digi testlerin perform'ans karsilagtirmasi gosterilmektedir. X-ekseninde indeks
degerleri, Y-ekseninde ise testler yer almaktadir. MIM: Mesai ici medyan degerleri, MDM: Mesai disi medyan

degerleri.
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Sekil 4a ve 4b. Mesai ici ve mesai disi calisilan testlerin % degiskenliginin CVg'ler ile karsilagtirimasi (Her bir nokta bir testi
temsil etmektedir). X-ekseninde ilgili testin UKL ve AKL arasindaki % fark, Y-ekseninde ise o testin % biyolojik

varyasyonu (CVg) yer almaktadir.

TARTISMA

Hasta sonuglarinin giiven altina alinmasinda iKK
cok 6nemli olup, her analitik run’da uygulanmasi
bir yasal zorunluluktur. Ancak her run’in baslan-
gicinda yapilan IKK, run boyu daha ileriki zaman-
larda caligilacak testleri tamamen garanti ede-
mez. Bu nedenle iKK'ya ilaveten hasta sonugla-
rini kullanan HBKK uygulamalari, run sirasindaki
analitik kaymalarin saptanmasinda eskiden beri
bilinmektedir. Bunlardan en fazla dikkat ¢cekenler,
populasyon bazl olanlardir: medyan, ortalama,
hareketli ortalama ve normallerin ortalamasi
(AON) gibi. Her ne kadar eskiden beri biliniyor
olsa da “n” sayisindaki yetersizlikler, biyolojik
varyasyonun genisligi ve gegmiste hasta sonug-
larini anlik olarak izleyebilecek gugli bilgisayar
ve programlarin olmayisi HBKK’nin pratikte
uygulanabilmesini hep kisitlamistir.

Medyan degerlerinin kullaniminin, hata saptama
yeteneginin yuksek olmasi, u¢ degerlerden etki-
lenmemesi, bilgisayar destekli uygulamalara
kolayca uygulanabilme gibi avantajlarindan do-
lay! ortalamaya gore daha fazla tercih edilir. Jay
J. ve ark.’nin yaptiklari bir ¢alismada sodyum,
potasyum, kalsiyum, kolesterol, total protein so-
nuglarini érnek olarak kullanmislardir(2). Ichihara
K ve ark.’nin yaptigi bir ¢calismada ise tiroksin,
tirotropin ve insulin testi ile calisiimistir(4).
Douville P ve ark. on iki “radyoimmunoassay”
testi lzerinde galismislardir (5). John A. ve ark.
rutin laboratuvar uygulamasi sirasinda caligilan
31 test Uzerinde galisarak ortalama, medyan ve
AON yoéntemlerini karsilastirmislardir (6). Ug de-
gerler atimadan hesaplanan medyan degerle-
rinin ve AON uygulamasinin sire¢ kontrolini
degerlendirmede kullanilabilecegi, aralarinda test
stabilitesini temsil kabiliyeti agisindan fark olma-
dig1 aciklanmigtir. Ayrica bu yontemler uygulan-
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madan 6nce 1 yilhk verilerin toplanmasi ve bu
veriler Uzerinde yapilacak degerlendirmenin
laboratuvar uygulamalarina temel olusturmasi
gerektigini aciklamiglardir. Andrew W. ve ark.
yaptiklari bir galismada sodyum ve CA19-9 testi
icin medyanlarin kullanimini degerlendirmigler ve
sonug olarak medyanlarin laboratuvar uygulama-
larinda kolay ve kendi icinde tutarli bir istatistiksel
yaklasim oldugunu vurgulamislardir(7).

Bizim c¢alismamizda ise ortalama ve medyan
degerleri birlikte kullanildi. Yine tim testler birlikte
ele alindiginda; medyanlarin ortalamalara gére
daha stabil seyrettigi goruldi. Bu ylzden calig-
mamizda kalite kontrol kartlari olusturulurken, ug¢
degerlerden etkilenmeden surecin stabilitesi hak-
kinda guvenilir bilgi verdidi i¢in medyan degerleri
kullanildr.

Hasta sonuglari ortalamalarina dayanan Kkalite
kontrol uygulamalarinda hasta sayisi arttik¢a
hata saptama yetenegi artmaktadir. Calisilan
hasta sayisi ile yontemin duyarliligi arasinda
pozitif bir iliski bulunmaktadir. Bu ylizden HBKK
uygulamalarini az sayida 6rnek ¢alisilan labora-
tuvarlarda uygulamak zordur, daha ¢ok orta ve
blyuk olcekli rutin hizmet veren laboratuvarlarda
uygulanmasi gerekmektedir.

Medyan degerleri ¢cok dar aralikta giden testlerin
surec stabilitesi ¢ok yilksek oldugu icin kontrol
limitleri de ¢ok dar olmakta; bdylece hata sapta-
ma yetenekleri de artmakta; ancak “run”in hatali
red olasiligi da yikselmektedir. Aksine, medyan
degerleri genis sinirlarda giden, surec stabiliteleri
zayif testlerde ise hatall “run”in saptanamama
riski vardir. Kontrol limitlerinin disinda olan guinler
degerlendirildiginde; bunun nedeninin, ortalamasi
alinan hasta populasyonunun diger glnlere goére
farkl  olmasindan veya analitik sistemdeki
kaymadan kaynaklandigi séylenebilir.
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Kontrol disi gunlerin nedenini anlamanin bir yolu
da o gune ait mesai i¢ci ve mesai disI degerleri
birlikte degerlendirmek olabilir. Hem mesai igi
hem mesai disi ayni yonde Kkontrol digi olan
glnlerde analitik bir hatanin mevcut olabilecegi
g6z 6niinde bulundurulmalidir.

Populasyon sonuglarina bagli HBKK ile hedefle-
nen, populasyon sonuglarindan kaynaklanan
kaymalarin degil, analitik sistemden kaynaklanan
hatalarin yakalanmasidir. Ancak, burada bir zor-
luk ortaya cikmaktadir: HBKK ile saptadigimiz
degiskenlik hem analitik hem de biyolojik degis-
kenligin toplamidir (8). Analitik degiskenligin ge-
nellikle biyolojik degiskenlikten daha klguk
olmasindan dolayi, toplamin i¢inden analitik sis-
teme ait olan payin saptanip hatali “run”in red
edilerek sonug¢ guvenilirligini artirmak temel
amactir (9, 10).

Bu calismada kontrol limit arahidinin bazi test-
lerde ylUksek oldugu saptanmistir. Bu testler dik-
katle incelendiginde; zaten biyolojik degiskenligi
yiksek olan testler oldugu gérilmektedir. Mesai
ici calisilan testlerin gunler arasi degdiskenligi
literatirdeki CVg'ler ile karsilastinidiginda; ALT,
TG, folik asit sonuglarindaki degiskenligin litera-
tirdekinden 1,5-2 kat daha disuk oldugunu
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belirlendi. Mesai disi c¢alisilan testlerin glnler
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SUMMARY

Introduction: This study was planned to investigate the diagnostic value of hematological and inflammatory
markers including WBC, neutrophil, lymphocyte, red cell distribution width (RDW), mean platelet volume (MPV),
platelet, and neutrophil-to-lymphocyte ratio (NLR) for distinguishing between acute appendicitis (AA) and acute
gastroenteritis (AGE).

Material and Method: This retrospective, case-controlled study compared 324 patients with AA, 214 patients with
AGE, and 127 healthy individuals between January 1 and December 31, 2017. The age, gender and WBC,
neutrophil, lymphocyte, RDW, MPV, platelet, and NLR values from blood samples were compared among the
groups.

Results: There were significant differences in age, sex, WBC, neutrophil, lymphocyte, and NLR between AA and
AGE groups, but no significant difference was found in platelets, RDW and MPV values. Significant differences
were found in age, sex, WBC, neutrophil, lymphocyte, RDW, MPV, platelet, and NLR values between AA and
control group, and AGE and control group. The diagnostic accuracy rates in the differential diagnosis of AA and
AGE were 74% for WBC, 70% for neutrophil, 64% for lymphocyte, and 60% for NLR, respectively. In the receiver
operating characteristics (ROC) curve analysis, the areas under the curves (AUCs) for WBC, neutrophil,
lymphocyte, and NLR were 0.801, 0.771, 0.636, and 0.574, respectively.

Conclusion: WBC, neutrophil, lymphocyte, and NLR may be used as valuable diagnostic tools and may help
clinicians in the differential diagnosis of AA and AGE.

(o7 4
Giris: Bu galisma akut apandisit (AA) ve akut gastroenterit (AGE) ayinnminda WBC, nétrofil, lenfosit, kirmizi hlicre

dagiim genigligi (RDW), ortalama trombosit hacmi (MPV), trombosit ve nétrofil-lenfosit oranini (NLR) igeren
hematolojik ve inflamatuvar belirteglerin tani degerlerini arastirmak icin planlandi.

Gereg ve Yontem: Geriye déniik, olgu kontrollii galismada, 1 Ocak ve 31 Aralik 2017 tarihleri arasinda 324 AA
hastasi, 214 AGE hastasi ve 127 saglikli birey degerlendirildi. Yas, cinsiyet ve kan 6rneklerinden elde edilen
WBC, nétrofil, lenfosit, RDW, MPV, trombosit ve NLR dederleri gruplar arasinda karsilagtirildl.
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Bulgular: Akut apandisit ve AGE arasinda trombosit, RDW ve MPV degerleri yéniinden anlamii bir farklilik
yokken yas, cinsiyet, WBC, nétrofil, lenfosit, ve NLR degerleri yéniinden anlamli bir farklilik vardi. Hem AA ve
kontrol grubu hem de AGE ve kontrol grubu arasinda yas, cinsiyet, WBC, nétrofil, lenfosit, RDW, MPV, trombosit
ve NLR degerleri yoniinden anlamli farkliliklar bulundu. Akut apandisit ve AGE ayirici tanisinda WBC, nétrofil,
lenfosit ve NLR igin dogruluk oranlari sirasiyla %74, % 70, %64 ve %60 olarak bulundu. ROC analizinde WBC,
nétrofil, lenfosit ve NLR igin edri altindaki alanlar sirasiyla 0.801, 0.771, 0.636 ve 0.574 olarak bulundu.

Sonug¢: WBC, nétrofil, lenfosit ve NLR degerlerinin AA ve AGE ayirici tanisinda klinisyenlere yardimci olabilir ve

degerli bir tani testi olarak kullanilabilir.

INTRODUCTION
Conventional acute appendicitis (AA) is
diagnosed by clinical history, physical

examination, laboratory and imaging methods.
There is no single laboratory data, symptom or
finding to exclude or diagnose appendicitis.
Approximately 50-60% of typical occured AA
cases are presented with poorly localized
periumblical pain migrating to the lower right
quadrant associated anorexia, fever, and
leukocytosis.  Clinical diagnosis may be
challenging in the early stages of appendicitis
and atypical presentations. Retrocecal and
retroileal appendix do not present classic pain
and may be felt slighter. Retroileal appendicitis
pain cannot be localized well. Symptoms and
findings may not be enough. Vomiting may be
more pronounced and diarrhea may occur due to
distal ileal irritation. Therefore, it can be
confused with the presentation of the acute
gastroenteritis (AGE) (1,2,3).

Gastroenteritis is defined as the inflammation of
the mucous membranes of the gastrointestinal
tract and characterized by sudden onset
vomiting, diarrhea, or a combination of both in
healthy individuals. Acute diarrhea is defined as
lasting less than 14 days and is also often
referred to as gastroenteritis. Acute
gastroenteritis is one of the most common
diagnoses in medical practice and is the cause of
25% hospitalizations in the United States, but the
etiology is rarely determined (4). In medicine,
assessment of patients with AGE may have to
rely solely on history and physical examination.
Abdominal pain and vomiting in AGE may be
severe in the first few days, abdominal
tenderness should not be present. Some serious
medical conditions such as appendicitis,
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diverticulitis, adnexitis may present as acute
diarrhea. In addition, it can be confused with AGE
clinic since acute abdominal findings may not be
seen in the early stages of these clinical tables
(4). In such cases, emergency physicians may
have to observe patients in the ED for a long
period of time in order not to avoid both acute
abdominal diagnoses as well as not to miss
laboratory and imaging examinations.

Complet blood count (CBC) is one of the most
frequently requested tests in clinical laboratories.
It is easy, widely available, inexpensive and time
saving laboratory parameter. Clinicians think that
the number of white blood cells (WBC) except the
prevalence of neutrophils in AA diagnostics is
unimportant. Furthermore, high rates of WBC can
also be seen in AGE. On the other hand, recent
studies have shown that WBC and other CBC
parameters other than neutrophil are associated
with AA, inflammatory diseases, acute and
chronic diseases (5,6). To the best of our
knowledge, no other study investigating the
diagnostic value of CBC parameters in AA and
AGE differentiations was reported in the
literature.

This study was planned to investigate whether
WBC, neutrophil, lymphocyte, red cell distribution
width (RDW), mean platelet volume (MPV),
platelet, and neutrophil-to-lymphocyte ratio (NLR)
are diagnostic values in the differential diagnosis
of AA and AGE.

MATERIAL AND METHOD
Study design

This study was retrospectively conducted after
local ethics committee approval was obtained
from ED of one of the tertiary training and
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research hospital between January 1, 2017, and
December 31, 2017.

The exclusion criteria included patients younger
than 18 years old, patients who left the ED on
their own, patients with incomplete charts,
malignant disease, chronical hematologic
disease, autoimmune disease, acute or chronic
inflammatory  disease, pregnant women,
receiving medical therapy, morbid obesity, and
comorbid disease.

Totaly 324 patients have been included in the
group AA consisted of the patients who applied to
the ED with complaints of abdominal pain and
later were diagnosed AA and operated, patients
who met the exclusion criteria and patients who
had histopathological AA diagnosis. 214 patients
were included in the group AGE consisted of the
patients who applied to the ED with complaints of
abdominal pain, vomiting and diarrhea, patients
who met the exclusion criteria, patients who were
performed CBC test, patients who were
discharged with preliminary diagnosis AGE
(International Classification of Diseases, 10th,
code A08.4-A08.5) after exclusion of acute
abdomen diagnosis. 127 healthy adults who were
admitted to the ED with nonspecific complaints
and who met the exclusion criteria and
discharged with normal physical examination
were included in the control group.

Laboratory methods

Patients' CBC were obtained during ED visits.
During the study period, blood samples were
taken in 2 ml tubes containing EDTA as
anticoagulants and analyzed in an automated
blood counting device (BC-6800, Mindray,
Shenzhen, China) at room temperature in the
hospital's central biochemistry laboratory. The
analyzed blood samples were: white blood cell
count (WBC) (4-10x103/uL), neutrophil count (2-
12x103/uL), Ilymphocyte count (1-4.9x103/
14.3%), mean platelet volume (MPV) (6.9 to 10.8
fl), platelet count (156 to 373x10.3/uL) and
neutrophil / lymphocyte ratio (NLR). NLRs were
then calculated in accordance to CBCs.

Statistical analysis

SPSS 24.0 (IBM Corporation, Armonk, New York,
United States) program was used to analyze the
variables. The normal distribution of the data was
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evaluated by the Shapiro-Wilk test. In
comparison of AA, AGE and control groups
according to quantitative data, Kruskal-Wallis H
test was used with nonparametric tests and
Monte Carlo simulation technique results were
used. Dunn's test was used for post hoc
analyzes. In the comparison of categorical
variables according to AA, AGE and control
groups, the Pearson Chi-Square test was tested
by Monte Carlo Simulation technique and the
column ratios were compared with each other
and expressed according to the Benjaminini-
Hochberg corrected p-value results. Odds ratios
were used to show how many times those who
have a risk factor are more than those who do
not. Sensitivity, specificity and diagnostic
accuracy rate of cut off value calculated
according to variables in the differentiation
between AA and AGE were examined by ROC
(receiver operating characteristic) curve analysis.
Quantitative variables were shown as median £
IQR (interquartiie range) and categorical
variables as n (%). Variables were examined at
95% confidence interval and p<0.05 was
considered significant.

RESULTS

Median ages of the patients were 30 (min-max:
18-84) in AA group, 34 (min-max: 18-83 years) in
AGE, and 28 (min-max: 18-76) in control group.
Acute appendicitis group was comprised of
82.1% (266/324) men, AGE group was
comprised of 56.1% (120/214) men, and the
control group was comprised of 66.9% (85/127)
men. A Significant difference was observed
between the groups with respect to age and
gender (p<0.05 ) (Table 1).

The median values and the comparisons of the
hematological variables among the groups are
given in Table 2. For all laboratory values, there
was statistical significance between the groups
(Ps<0.05). A statistical significance was found
between AA and control group regarding WBC,
neutrophil, lymphocyte, RDW, platelets, MPV,
and NLR. A statistical significance was found
between AGE and control group regarding WBC,
neutrophil, lymphocyte, RDW, platelets, MPV,
and NLR. There was statistically significant
difference between AA and AGE groups
according to WBC, neutrophil, lymphocyte and
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