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Özet
Amaç: Hemogram kökenli yeni inflamatuar belirteçlerin; 
özellikle nötrofil / lenfosit oranı (NLR), ortalama trombosit 
hacmi (MPV), kırmızı hücre dağılım genişliği (RDW), MPV-
trombosit oranı (MPR), RDW / trombosit oranı (RPR) ve 
trombosit oranı (MPT) preoperatif ve postoperatif değerlerini 
genel veya spinal anestezi ile sezaryen yapılan gebelerde 
karşılaştırmayı amaçladık. 
Materyal-Metot: Çalışmamızda genel ve bölgesel anestezi 
için herhangi bir kontrendikasyonu olmayan, tek bir fetüs 
gebeliği olan, 18-40 yaşları arasındaki seçmeli sezaryen 
bölümü olan hastalar çalışmaya alındı. Denekler rastgele iki 
gruba ayrıldı. Grup I (n =30) hastalara genel anestezi, Grup 
II (n=30) hastalara spinal anestezi uygulandı. Preoperatif ve 
postoperatif hemogram parametreleri karşılaştırıldı.
Bulgular: Spinal ve genel anestezi gruplarının postoperatif 
PCT değerleri sırasıyla %0,16 (0,05) ve %0,19 (0,07) idi. 
Postoperatif PCT’deki fark istatistiksel olarak anlamlıydı 
(p=0,03).
Sonuç: Sezaryen ameliyatı sonrası PCT’nin inflamasyon 
belirteci olarak kullanılabileceğini düşünüyoruz. Kontrendike 
değilse, sezaryen doğumundaki gebe kadınlar için spinal 
anestezi tercih edilmelidir.
Anahtar kelimeler: Plateletcrit, İnflamasyon, Sezaryen 
Cerrahisi.

Abstract
Objective: We aimed to compare preoperative and 
postoperative values of novel inflammatory markers of 
hemogram; especially neutrophil to lymphocyte ratio (NLR), 
mean platelet volume (MPV), red cell distribution width 
(RDW), MPV to platelet ratio (MPR), RDW to platelet ratio 
(RPR) and plateletcrit (PCT) in pregnant women undergone 
cesarean section by either general or spinal anesthesia.
Material-Method: Patients who had elective caesarean section 
in our institution that had no contraindications for general and 
regional anesthesia, with a single fetus pregnancy, 18-40 years 
old women were included in the study. The subjects were 
randomly divided into two groups. Group I (n=30) patients 
underwent general anesthesia and Group II (n=30) patients 
underwent spinal anesthesia. Preoperative and postoperative 
hemogram parameters were compared.
Results: Postoperative PCT values of spinal and general 
anesthesia groups were 0.16 (0.05)% and 0.19 (0.07)%, 
respectively. The difference in postoperative PCT was 
statistically significant (p=0.03). 
Conclusions: We suggest that PCT could be used as a 
marker of inflammation after cesarean section surgery. If not 
contraindicated, spinal anesthesia should be preferred for 
those pregnant women in cesarean delivery.
Keywords: Plateletcrit, Inflammation, Cesarean Section 
Surgery.

Introduction
Surgical intervention is a source of inflammatory stress for the 
patients (1). Inflammatory stress causes leukocytosis together 
with lymphopenia and depresses the reticuloendothelial 
system (2). Differences occur in leukocyte counts and 
subgroups due to immune depression (3).
Cesarean surgery is an operation that is frequently applied in 
obstetrics practice (4). General anesthesia usually preferred as 
well as proven regional techniques for anesthesia in cesarean 
section (5). Numerous studies have been carried about 
surgical stress by different anesthesia methods which caused 
metabolic and inflammatory responses. It is known that 
general anesthesia and regional anesthesia differently effect 
the leukocyte distribution (6). Autonomic, neurohumoral and 
immunological mechanisms are responsible of inflammatory 
response in anesthesia (1, 7).

Hemogram parameters, such as, mean platelet volume (MPV), 
red cell distribution width (RDW) and platelet distribution 
width are considered as novel inflammatory markers in recent 
studies (8-10). Moreover, hemogram derived inflammatory 
indices; including, neutrophil to lymphocyte ratio (NLR), 
MPV to lymphocyte ratio (MLR), MPV to platelet ratio 
(MPR) and RDW to platelet ratio (RPR), were also suggested 
as predictors of inflammatory burden (11-15). Another 
important indice in hemogram test, plateletcrit (PCT) was 
also being considered as an inflammatory marker in various 
diseases, recently (16-18). 
In this prospective study, we aimed to compare preoperative 
and postoperative values of hemogram parameters; especially 
NLR, MPV, MPR, RPR and PCT in pregnant women 
undergone cesarean section by either general or spinal 
anesthesia.
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Material and Methods
After the approval of the ethics committee (IRB Approval 
date: 25/05/2017 and number: 2017/20) and the informed 
consent of the patients, the patients who had elective 
caesarean section in Obstetrics and Gynecology Clinic of 
University Hospital, that had no contraindications for general 
and regional anesthesia, A total of 60 patients with a single 
fetus pregnancy, 18-40 years old with ASA (American 
Society of Anesthesiologists) I-II, were included in the 
study. Patients with diabetes mellitus, chronic obstructive 
pulmonary disease, allergy history for local anesthesia, 
bleeding clotting time abnormalities, liver disease, renal 
failure (creatinine level 2.5 mg and over), preeclampsia, 
eclampsia, patients with pre-existing metabolic disorders, 
planned emergency surgery patients and patients who did not 
agree to participate in the study were excluded from the study. 
All cesarean procedures were performed by experienced 
obstetricians. No premedication was applied to the cases. All 
patients were allowed to lie on their left side until they were 
transferred to the operating room and the baby was labored. 
All patients were taken to the operating room with an 18-20 
G cannula from the back of the hand or the antecubital area. 
All patients were hydrated by intravenous (i.v.) 15ml/kg of 
0.9% isotonic electrolyte solution 20 to 30 minutes before the 
operation. Electrocardiography (ECG), noninvasive blood 
pressure, pulse and peripheral oxygen saturation monitoring 
were performed in all patients. The subjects were randomly 
divided into two groups. Group I (n=30) patients underwent 
general anesthesia and Group II (n=30) patients underwent 
spinal anesthesia.
Group I cases were treated with 2 mg/kg of propofol and 
0.6mg/kg of rocuronium in anesthesia induction. Endotracheal 
intubation was performed after muscle relaxation. Tidal 
volume was adjusted to 8-10 ml/kg and respiratory frequency 
was 10-12 per minute. Anesthesia was maintained with 50% 
oxygen and 50% air mixture and 1 MAC desflurane. An 
additional dose of 0.15mg/kg of rocuronium was administered 
for muscle relaxation. In this group, fentanyl 1-1.5 μg/kg was 
administered as an analgesic after labor.
The sterile conditions were achieved by placing the sitting 
position in Group II cases. Local anesthesia was performed 
with 1-2 cc of 2% lidocaine from L4-5 or L3-4 levels. Free 
CSF flow was observed by entering the subarachnoid space 
with spinal needle (25 G Quincke) at the same levels. 2.1-
2.2 ml of 0.5% hypertonic bupivacaine (marcaine heavy) was 
administered to the subarachnoid space and spinal anesthesia 
was performed. Sensory block level was evaluated with 
“pin-prick” test and motor block level was measured with 
Bromage scale. The sensory block was allowed to operate 
when a sufficient level (T6-8) was achieved. From the 
beginning until the end of the operation 3 liters per minute of 
100% oxygen support was provided.
Maternal hemogram, white blood cell count (WBC), platelet 
count (PLT), RDW, MPV, PDW, and PCT values were recorded 
in the blood samples taken within the last 24 hours before the 
operation and within the first 8 hours postoperatively. NLR 

was calculated by dividing of neutrophil count to lymphocyte 
count, MPR was calculated by dividing of MPV to PLT, and 
RPR was calculated by dividing RDW to PLT.  
In conduction of statistical analysis, SPSS software (SPSS 
15.0 for Windows, IBM Co, Chicago, IL, USA) was used. 
Distribution of study parameters in study groups was analyzed 
by Kolmogorov-Smirnov test. Comparison of homogenously 
distributed variables was done with independent samples t 
test and expressed as mean ± standard deviation. Variables 
without homogenous distribution were compared in study 
groups by Mann-Whitney U test and expressed as median 
(interquartile range). Preoperative and postoperative variables 
were compared with paired samples t test. A p value lower 
than 0.05 was considered as statistically significant.

Results
A total of 60 patients; 30 each in spinal and general anesthesia 
group were enrolled to the study. Mean age of spinal and 
general anesthesia groups were 30±6 and 31±6 years, 
respectively. 
There were no significant difference between spinal 
and general anesthesia groups in terms of preoperative 
WBC(p=0.98), postoperative WBC(p=0.71), preoperative 
PLT(p=0.79), postoperative PLT(p=0.11), preoperative 
MPV(p=0.68), postoperative MPV(p=0.43), preoperative 
RDW(p=0.40), postoperative RDW(p=0.61), preoperative 
NLR(p=0.98), postoperative NLR(p=0.71), preoperative 
PDW(p=0.2), postoperative PDW(p=0.60), preoperative 
MPR(p=0.68), postoperative MPR(p=0.14), preoperative 
RPR(p=0.79), postoperative RPR(p=0.32) and preoperative 
PCT(p=0.28) values. Postoperative PCT values of spinal 
and general anesthesia groups were 0.16 (0.05)% and 0.19 
(0.07)%, respectively. The difference in postoperative PCT 
was statistically significant (p=0.03). 
Only preoperative WBC value was significantly different 
from postoperative WBC in spinal anesthesia group (p=0.02). 
Other hematologic values were not different in preoperative 
compared to postoperative period in this group (all p>0.05). 
In general anesthesia group, none of the hematological 
markers were different in preoperative period compared to 
postoperative values (p>0.05 for all). 

Discussion
Present study showed that higher PCT in postoperative period 
could be a marker of greater inflammatory burden caused by 
general anesthesia. 
Plateletcrit has been supposed as an inflammatory marker 
in various conditions. For example; patients with normal 
coronary blood flow have significantly lower PCT levels 
compared to those with slow coronary blood flow (19). It has 
also been associated with pulmonary tuberculosis (18). Other 
inflammatory conditions which PCT was found to be related 
include; inflammatory bowel disease (16), endotoxemia (20), 
gastritis (21), and non-ST elevation myocardial infarction 
(22). Similarly, we reported higher PCT values in patients 
undergone general anesthesia compared to spinal anesthesia 
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in present study. 
Plateletcrit was also suggested to be related with different 
obstetric problems. It is considered as a predictor of recurrent 
pregnancy loss in a study by Aynioglu et al (23). Moreover, 
it could be a marker of preterm labor in pregnant women 
(24). PCT was also supposed to be a predictor of severe 
preeclampsia during pregnancy (25). Accordingly, we 
showed that first time in literature that PCT could reflect the 
greater inflammatory burden in pregnant women undergone 
caesarean section with general anesthesia compared to those 
with spinal anesthesia.   
Tissue damage during surgery is responsible of inflammation 
during anesthesia (26). Released inflammatory mediators 
during surgery trigger the systemic inflammatory response 
(27). The choice of anesthetic or the type of anesthesia 
can change the inflammatory response of the body (28). 
Inflammation during surgery may lead to tissue infarction, 
lung damage, increased capillary permeability, pain and 
reperfusion damage. New anesthesia and surgical techniques 
may reduce the morbidity of inflammatory stimuli during 
surgery (26).
Not only inflammation, but also postoperative delirium is 
more common in general anesthesia compared to regional 
anesthesia (29). It is also possible general anesthesia might 
be associated with greater inflammatory burden than 
local anesthesia. Indeed, both human and animal studies 
showed anti-inflammatory properties of local anesthetics by 
influencing mediators of leukocytes, free radical production, 
and leukocyte migration (26). Authors believe that benefits 
of local anesthetics could be due to their anti-inflammatory 
effects (30). Moreover, administration of local anesthetics 
during epidural analgesia regulate the postoperative 
inflammatory status (26). These data in literature suggest the 
findings in present study that relieved more inflammatory 
burden in general anesthesia compared to spinal anesthesia 
group, since the latter received local anesthetic bupivacaine. 
There are controversial studies about the anti-inflammatory 
effects of local anesthetics recently. For instance, ropivacaine 
was failed to ameliorate inflammation in inflammatory 
bowel disease (26). Furthermore, patients undergone general 
anesthesia in present report were received propofol, which 
has anti-inflammatory effects via regulating hepatic blood 
supply, and increasing the production of anti-inflammatory 
cytokines (31, 32).
Limitation of present study are relatively small study 
population and lack of other surgery types that undergone 
general or spinal anesthesia. However, to the best of our 
knowledge, this is the first study in literature that found 
association between PCT and the type of anesthesia in 
cesarean section surgery.

Conclusion
We suggest that PCT could be used as a marker of inflammation 
after cesarean section surgery. If not contraindicated, spinal 
anesthesia should be preferred for those pregnant women in 
cesarean delivery.
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