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Abstract
Aim: This study aims to evaluate whether there is a possible relationship between the preoperative and early postoperative period
neutrophil-to-lymphocyte ratio and platelet-to-lymphocyte ratio and post-dural-puncture headache in patients undergoing cesarean
section.
Material and Methods: Two hundred twenty pregnant women scheduled to undergo elective cesarean section under spinal
anesthesia, were studied. Patiens demografic data and blood count parameters were noted. Blood was sampled from a peripheral
vein for neutrophil/lymphocyte ratio ve platelet/lymphocyte ratio. The time points for sampling blood were as follows: Preoperative;
1 day before and postoperative; within 6-12 hours after cesarean section. The patients were questioned for possible occurrence
of spinal anesthesia induced headache on the first and seventh postoperative days. Post-dural puncture headache was evaluated
according to the International Classification of Headache Disorders (ICHD-II) diagnostic criteria.
Results: A total of 220 patients were enrolled in the study and 217 patients completed the investigation. Post-dural puncture
headache was detected in 78 patients and the incidence was 35.9%. The measurements of laboratory parameters were statistically
similar between two groups (P > 0.05).
Conclusion: Our study results showed no relationship between the neutrophil-to-lymphocyte ratio and platelet-to-lymphocyte ratio,
and post-dural-puncture headache in the preoperative and also, early postoperative period in patients who undergoing cesarean
section.
Keywords: Post-Dural-Puncture Headache; Neutrophil-Lymphocyte Ratio; Platelet-Lymphocyte Ratio; Cesarean Section.

INTRODUCTION
Although spinal anesthesia is the most popular and
common anesthesia technique in cesarean section, it
has various complications such as post-dural-puncture
headache (PDPH) (1,2). Typically, it is exacerbated by
movement with a throbbing nature, and is accompanied
by photophobia and blurry vision (3). Unfortunately, the
incidence of PDPH is higher in parturients compared
to other patients (4,5). PDPH, the incidence of which
varies from 0.5 to 52%, is one of the most significant
complications after spinal anesthesia (6,7). Therefore,
management of spinal anesthesia is very important
for obstetric anesthesiologists. Understanding the
underlying mechanism of PDPH is essential to manage

the preoperative prophylactic preventive (i.e., medication,
needle choice, bevel direction, orientation of the needle
in entry) and therapeutic options. The mechanism of
PDPH is not clear, but leakage of cerebrospinal fluid (CSF)
from the dural hole is the traditional theory. Although the
precise mechanism of PDPH has not been elucidated,
some high-risk factors for developing PDPH have been
found, including female sex, young age, the needle size
and design, the needle bevel direction and a previous
history of PDPH (6,8).
The identification of neutrophil/ lymphocyte ratio (NLR)
and platelet/lymphocyte ratio (PLR)
is an extremely
useful method in evaluating inflammatory response (914). They are evaluated through blood parameters. The
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neutrophil-to-lymphocyte ratio (NLR) and platelet-tolymphocyte ratio (PLR) have been utilized as prognostic
and predictive markers in many studies.
In the present study, we aimed to evaluate the possible
relationship between NLR and PLR and PDPH during
preoperative and early postoperative period in patients
who underwent cesarean section.

MATERIAL and METHODS
Institutional ethics committee approval and written
consent from the patients were obtained for the study.
Two hundred twenty pregnant women, gestational age
38-40 week, between the ages of 19-45 yr, ASA physical
status I, scheduled to undergo elective CS under spinal
anesthesia, were studied.
Exclusion criteria were contraindication to neuraxial
anesthesia or known allergy to bupivacaine, spinal
puncture failure, or a need for additional intraoperative
analgesia, body mass index (BMI) >35 kg/m2, general
anesthesia or epidural anesthesia, multiple gestation,
emergency CS and patients with chronic headache history.
Patients with hematological, infectious, or inflammatory
diseases or severe renal or hepatic disease, pregnancyinduced
hypertension,
preeclampsia,
eclampsia,
gestational diabetes, macrosomic infants, intrauterine
growth retardation and small for gestational age were also
excluded from the present study.
All patients were expected to fast 6-8 hours before CS,
and no one premedicated. Routine monitors (consisting
of a pulse oximeter, 3-lead ECG and a non-invasive blood
pressure cuff) were applied. Following prehydration with
Ringer’s lactate solution 500 mL, spinal anesthesia was
induced with hyperbaric bupivacaine 10-12.5 mg via a 25
G Quincke-tip spinal needle in the sitting position at the
L3–4 or L4-5 vertebral level using a midline approach by
an anesthesiologist with more then 5 years experience.
Patients were then positioned in a 10˚ left-lateral tilt.
Oxygen (4 l.min-1) was administered through a facemask.
Surgery was initiated when the sensory block level reached
at T4. Hypotension was defined as a decrease in SBP of
>30% below baseline or to <90 mmHg and was treated by
increasing the rate of crystalloid infusion. If hypotension
persisted a bolus of iv ephedrine 5 mg was given.
Bradycardia was defined as HR <60 beats/min and was
treated with iv atropine 0.5 mg. Patiens demografic data
[age, ASA (American Society of Anesthesiologist) physical
status and Body mass index (BMI)], and other blood count
parameters [White blood cell (WBC), Hemoglobin (Hb),
Hematocrit (Htc), Platelet (Plt), Neutrophil, Lymphocyte]
were also noted.
Blood was sampled from a peripheral vein for total
leukocytic, neutrophil, lymphocyte, Platelet counts, NLR
and PLR. The time points for sampling blood were as
follows: Preoperative; 1 day before and postoperative;
within 6-12 hours after CS. Neutrophil and lymphocyte
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counts were derived from differential percentages of
leukocytes measured by automatic cell counters (Sysmex
XE-2100, USA).The calculation of NLR and PLR was done
by one of our authors who was blinded to the samples from
whichever group for the calculation of absolute counts of
neutrophils, platelets and lymphocytes.
The patients were questioned for possible occurrence
of spinal anesthesia induced headache on the first and
seventh postoperative days. A telephone followup call was
used if the hospital stay was shorter than 7 days. PDPH
was evaluated according to the International Classification
of Headache Disorders (ICHD-II) diagnostic criteria (15).
Intensity of headache and puncture pain were assessed
on a scale of 0 to 10, where 0 means no pain and 10 the
worst possible pain (0 no, 1–3 mild, 4–6 moderate, 7–10
severe). In addition, hearing loss, tinnitus, photophobia,
nausea and vomiting were recorded. Any treatment for the
headache was recorded. Post dural puncture headache
evaluations was performed by a different anesthesiologist
blinded to the study.
Statistical analysis
Statistical analyses were performed with SPSS 15.0
software (SPSS Institute, Chicago, IL, USA). The
compliance of variables with normal distribution were
evaluated visually (histograms and probability plots)
and analytically (Kolmogorov-Smirnov test). Descriptive
analyses for normally distributed variables were given in
mean and standard deviation. The comparisons in both
groups were carried out using the Student t-test and
Pearson Chi-Square test.p<0.05 value was considered
statistically significant.

RESULTS
A total of 220 patients were enrolled in the study and
217 patients completed the investigation. Three patients
were excluded from the study because they could not be
reached via telephone. PDPH was detected in 78 patients
and the incidence was 35,9%. Patients’ demographic and
clinical characteristics are summarised in Table 1 and
there were no significant differences between the groups
regarding age, BMI, ASA physical status (P=0.504, P=0.143
and P=0.163, respectively).
The measurements of laboratory parameters were
statistically similar between two groups (P > 0.05). There
were no significant differences between the groups
regarding preoperative and postoperative WBC, Hb, Htc,
platelet, neutrophil, lymphocyte, NLR and PLR values
(P=0.106, P=0.953, P=0.372, P=0.384, P=0.356, P=0.258,
P=0.110, P=0.185, P=0.368, P=0.667, P=0.170, P=0.137,
P=0.766, P=0.101, P=0.793 and P=0.629, respectively).
Preoperative NLR was 3.5 (1.5) in Group I and 3.6 (2.3) in
Group II. Postoperative NLR was 7.9 (3.8) in Group I and
7.1 (2.9) in Group II. Preoperative PLR was 105.7 (44.7) in
Group I and 107.7 (60.1) in Group II. Postoperative PLR
was 129.8 (60.7) in Group I and 126.1 (50.0) in Group II.
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seven days and disappears within 14 days of the
lumbar puncture (26). The International Classification of
Headache Disorders’ (ICHD) criteria for the diagnosis of
PDPH are given in Table 2 (15).

Table 1. Patients’ demographic and clinical characteristics
Group I
(n=78)

Group
II
(n=139)

p

Age (years), mean (SD)
ASA physical status, number (%)
I
II

29.8 (5.2)

29.3 (5.4)

56 (71.8)
22 (28.2)

101 (72.6)
38 (27.4)

0.504
0.163

BMI (kg/m2), mean (SD)

28.2 (5.3)

29.4 (6.2)

0.143

Preoperative WBC (103/µL)

9.7 (2.6)

10.2 (2.5)

0.106

Postoperative WBC (10 /µL)

13.4 (3.4)

13.3 (3.4)

0.953

Preoperative Hb (gr/dl)

12.4 (1.9)

12.7 (1.8)

0.372

Postoperative Hb (gr/dl)

10.8 (1.4)

10.5 (1.7)

0.384

Preoperative Htc (%)

37.2 (5.3)

37.9 (5.0)

0.356

Postoperative Htc (%)

32.7 (4.0)

32.6 (4.1)

0.258

3

Preoperative Plt (103/µL)

216.2 (67.4) 230.1 (59.0) 0.110

Postoperative Plt (103/µL)

178.4 (58.1) 188.3 (52.1) 0.185

Preoperative Neu (103/µL)

7.0 (2.3)

7.3 (2.3)

0.368

Postoperative Neu (103/µL)

10.8 (3.1)

10.6 (3.0)

0.667

Preoperative Lym (103/µL)

2.2 (0.8)

2.4 (1.1)

0.170

Postoperative Lym (103/µL)

1.5 (0.5)

1.6 (0.7)

0.137

Preoperative NLR

3.5 (1.5)

3.6 (2.3)

0.766

Postoperative NLR

7.9 (3.8)

7.1 (2.9)

0.101

Preoperative PLR

105.7 (44.7) 107.7 (60.1) 0.793

Postoperative PLR

129.8 (60.7) 126.1 (50.0) 0.629

Table 2.The international classification of headache disorders criteria
for the diagnosis of PDPH
A. Headache that worsens within 15 minutes after sitting or standing
and improves within 15 minutes after lying down, with at least one of
the following and fulfilling criteria C and D
1. Neck stiffness
2. Tinnitus
3. Hypacausia
4. Photophobia
5. Nausea
B. Dural puncture has been performed
C. Headache develops within five days after dural puncture
D. Headache resolves either
1. Spontaneously within one week
2.

DISCUSSION
Post-dural-puncture headache is an iatrogenic
complication of the spinal anesthesia. In several studies,
its incidence has been reported to range less than 2% and
over 50% (6,7). Factors which affect the PDPH incidence
include sex and age of patient, pregnancy, previous
PDPH history, needle size, shape of the needle tip, bevel
orientation, median vs paramedian approach, type of the
local anesthetic solution, number of lumbar puncture (LP)
interventions, replacing the needle stylet, and the degree
of experience of the clinician (16-22).
Although the PDPH mechanism is not fully known, the
symptoms are mostly based on an excessive loss of
cerebrospinal fluid (CSF) from the dural puncture region,
which eventually leads to decreased CSF pressure (23).
Decreased CSF pressure reduces the buffering capacity
of CSF in the brain, thereby, resulting in traction in the
structures which are sensitive to intracranial pain such as
meningeal veins, upper cervical, and cranial nerves (23).
Another suggested mechanism is the vasodilatation of the
intracranial veins; following the rapid decline in the CSF
volume, adenosine is secreted, leading to vasodilatation
of the intracranial veins (24,25).
Classical clinical presentation of PDPH is a dull and
throbbing bilateral headache related to the alterations
in the posture (exacerbated with sitting and standing,
relieved with lying down), which often develops within
53

Within 48 hours after effective treatment of the spinal fluid leak;
usually by epidural blood patch

Treatment of PDPH can be discussed under five headings:
pre-emptive consideration, conservative management,
drug therapy, invasive treatment, and home-based work.
To minimize the PDPH risk, preventive measures such as
the choice of needle type, keeping repeated interventions
to a lesser extent before and after the lumbar puncture
must be taken. The second stage of the therapy involves
conservative management, such as bed rest and fluid
therapy (27). Such as analgesic agents, sumatriptan,
caffeine, dexamethasone and hydrocortisone, gabapentin
and cosyntropine can bu used in drug treatment (7,2832). Invasive treatment should be considered for patients
who are unresponsive to conservative management
and medications within 48 hours. Epidural blood patch
(EDBP), epidural saline or dextran 40 infusion, intrathecal
catheter, fibrin glue, and surgical closure of the dura are
the invasive methods which are used for the treatment
of PDPH (7,24,26,33,34). The common feature of EDPB
and intratechal catheter methods have been shown to
increase the inflammatory response at the site of dural
puncture, thereby, leading to the closure of the hole in the
dura (26,33).
In the study, we evaluated whether the NLR and PLR,
predictors of systemic inflammation, can be used as
predictors for PDPH. Although it is a novel systemic
inflammation marker in the evaluation of the systemic
inflammation in similar diseases and in the evaluation of
the relationship between various diseases and systemic
inflammation (35-39), it is still not widely adopted in
anesthesia and algology practices. Although the number
of studies investigating the effect of these markers on
anesthesia practice, two studies examined the effect
of the use of anesthetic agents on NLR (40,41). In
addition, another study investigated the relationship
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between preoperative NLR and anesthesia risk scores,
such as the American Society of Anesthesiologists
(ASA) and Revised Cardiac Risk Index (RCRI) (42). In the
aforementioned studies, propofol was shown to improve
leukocytic changes, compared to desflurane in patients
who underwent coronary artery bypass grafting (40).
In another study, total intravenous anesthesia (TIVA)
using propofol and remifentanil was found to yield
more positive outcomes in terms of NLR and leukocytic
alterations, compared to the inhalation anesthesia using
sevoflurane (41). Differently from aforementioned studies,
Venkatraghavan et al.(42) reported a strong correlation
between preoperative NLR and anesthesia risk scores,
indicating that NLR can be used as a predictive marker in
the preoperative period in the anesthesia practice.
In another study which examined the effect of spinal and
general anesthesia on NLR in patients who underwent
cesarean section, the authors reported that postoperative
NLR was significantly lower in spinal anesthesia than
general anesthesia (43). Unlike our study, pre- and
postoperative NLR values of the patients who underwent
cesarean section under spinal anesthesia were higher. In
addition, blood samples were collected two hours after the
operation in the aforementioned study, while we collected
samples 6 to 12 hours after the operation.
Furthermore, in the present study, we evaluated whether
NLR and PLR could be used as predictive markers of PDPH
in the preoperative and postoperative period in patients
who underwent cesarean section. During the study
planning, based on the literature data, we hypothesized
that the inflammation of the hole in the dura after LP
accelerated the closure of the hole and that inflammation
could decrease the incidence of PDPH. However, we were
unable to find any significant difference between the NLR
and PLR values of the patients with and without PDPH in
the preoperative and early postoperative period.
The main limitation of our study is the failure to
collect blood at the same time from each patient in the
preoperative and postoperative period.
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CONCLUSION
In conclusion, our study results suggest no relationship
between the preoperative and early postoperative period
NLR and PLR with PDPH in patients who undergoing
cesarean section. However, further large-scale studies are
required to establish a definite conclusion.
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