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The Usefulness of Preoperative Neutrophil-to-Lymphocyte Ratio 
in Predicting Postoperative Pain and Outcomes in Total Hip 
Arthroplasty: A Retrospective Cohort Study 

Total Kalça Artroplastisinde Preoperatif Nötrofil-Lenfosit Oranının Postoperatif 
Ağrı ve Sonuçları Öngörmedeki Yararlılığı: Retrospektif Kohort Çalışma

ABSTRACT

Objective: Total hip arthroplasty (THA), a commonly performed 
major surgical procedure, is associated with significant postopera-
tive pain and epidural analgesia is an effective method for postop-
erative pain management. Inflammation is known to play a role in 
the development and progression of postoperative pain. Despite 
reports of the use of neutrophil-to-lymphocyte ratio (NLR) as an 
inflammatory marker in various diseases, in-depth investigations 
of the impact of NLR on postoperative pain associated with acute 
inflammation are limited. While recent studies on NLR have in-
creased, data on the association of preoperative NLR with postop-
erative pain and outcomes in THA remain scarce.

Method: We retrospectively reviewed the medical and anesthe-
sia records of 81 patients who underwent THA under general 
anesthesia with epidural catheter. For each patient, we record-
ed the preoperative NLR, demographic information, comorbidity 
status, length of hospital stay, amount of intraoperative blood 
transfusion, occurrence of intraoperative hypotension, analgesic 
consumption, postoperative complications, and pain level. The 
patients were stratified into two groups according to their NLRs, 
based on a threshold NLR of 4.

Results: We found statistically significantly higher 9, 12, 18, and 
24 h Visual Analog Score (VAS) scores in the NLR>4 group than in 
the NLR≤4 group (p<0.05). The additional local anesthetic admin-
istration rates at 9, 12, 18, and 24 h were also significantly higher 
in the NLR>4 group (p<0.05).

Conclusion: The measurement of preoperative NLR in patients in-
dicated for total hip arthroplasty can be considered an objective 
method for predicting postoperative pain and may facilitate pre-
operative analgesic planning.
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ÖZ

Amaç: Total kalça artroplastisi (TKA), yaygın olarak uygulanan ma-
jör cerrahi girişimlerden biridir ve anlamlı düzeyde postoperatif 
ağrı ile ilişkilidir. Epidural analjezi, postoperatif ağrı kontrolünde 
etkili bir yöntem olarak kullanılmaktadır. Enflamasyonun, posto-
peratif ağrının gelişimi ve ilerlemesinde rol oynadığı bilinmektedir. 
Nötrofil-lenfosit oranı (NLR), çeşitli hastalıklarda inflamatuar belir-
teç olarak kullanılmış olsa da, akut inflamasyonla ilişkili postopera-
tif ağrı üzerindeki etkisine dair kapsamlı çalışmalar sınırlıdır. Nöt-
rofil-lenfosit oranı üzerine yapılan çalışmalar son dönemde artış 
gösterse de, preoperatif NLR ile TKA sonrası ağrı ve klinik sonuçlar 
arasındaki ilişkiye dair veriler yetersizdir. 

Yöntem: Genel anestezi altında epidural kateter yerleştirilerek TKA 
uygulanan 81 hastanın tıbbi ve anestezi kayıtları retrospektif ola-
rak incelendi. Her bir hastanın preoperatif NLR değeri, demografik 
özellikleri, komorbiditeleri, hastanede kalış süresi, intraoperatif 
kan transfüzyon miktarı, intraoperatif hipotansiyon varlığı, analje-
zik tüketimi, postoperatif komplikasyonları ve ağrı düzeyleri kayde-
dildi. Hastalar, NLR değerlerine göre, eşik değer olarak belirlenen 
NLR=4’e göre iki gruba ayrıldı.

Bulgular: Vizuel Analog Skala (VAS) skorları, NLR>4 olan grupta, 
NLR≤4 grubuna kıyasla 9., 12., 18. ve 24. saatlerde istatistiksel 
olarak anlamlı düzeyde yüksek bulundu (p<0,05). Aynı şekilde, 9., 
12., 18. ve 24. saatlerde ek lokal anestezik uygulanma oranları da 
NLR>4 olan grupta anlamlı derecede yüksekti (p<0,05).

Sonuç: Total kalça artroplastisi planlanan hastalarda preoperatif 
NLR ölçümü, postoperatif ağrı düzeyini öngörmede objektif bir 
yöntem olarak değerlendirilebilir ve preoperatif analjezik planla-
maya katkı sağlayabilir.

Anahtar sözcükler: Epidural analjezi, nötrofil-lenfosit oranı, pos-
toperatif ağrı, total kalça artroplastisi
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INTRODUCTION

Total hip arthroplasty (THA), a frequently performed major 
surgical procedure, is associated with high postoperative pain 
scores (1). Uncontrolled pain after THA can lead to increased 
risks of endocrinal, metabolic, cardiovascular, and gastroin-
testinal complications (2). Various methods are used for post-
operative analgesia after THA. Epidural analgesia methods ef-
fectively reduce patients’ postoperative pain and contribute 
to early rehabilitation (3-5).

Inflammation is a key factor in the pathophysiology of post-
operative pain. Surgical trauma triggers a systemic inflam-
matory response, releasing cytokines that can sensitize pe-
ripheral nociceptors and contribute to central sensitization. 
Consequently, systemic inflammation markers may serve as 
valuable predictors for pain severity (6,7). In numerous clin-
ical settings, the neutrophil-to-lymphocyte ratio (NLR), rec-
ognized as a systemic inflammation marker, is used to assess 
inflammation or disease, and predict patient prognosis and 
various clinical outcomes (8-10). 

The NLR is calculated from the differential count of leuko-
cytes and represents a balance between two distinct immune 
pathways: the innate inflammatory response, represented 
by neutrophils, and the adaptive immune regulation, repre-
sented by lymphocytes (11). Surgical trauma triggers a rapid 
increase in neutrophils, mediated by the release of pro-in-
flammatory cytokines such as interleukin-6 and tumor ne-
crosis factor-alpha (12,13). Conversely, the neuroendocrine 
stress response leads to increased cortisol levels, which in-
duce lymphocyte apoptosis and resulting lymphopenia (11). 
Therefore, an elevated NLR serves as an integrated index re-

flecting both systemic inflammation and physiological stress 
(14). Since these inflammatory mediators are known to sensi-
tize peripheral nociceptors and lower the pain threshold, NLR 
may offer superior predictive value for postoperative pain se-
verity compared to individual leukocyte subtypes alone (12).

Thus, the primary objective of this study was to investigate 
the relationships between preoperative NLRs, postoperative 
pain, and analgesic consumption in patients who underwent 
THA under general anesthesia with postoperative analgesia 
administered via epidural catheterization and bupivacaine 
application. Its secondary objective was to evaluate the im-
pact of preoperative NLR on the patients’ intraoperative and 
postoperative outcomes.

MATERIALS and METHODS

This single-center retrospective cohort study included 81 pa-
tients who underwent THA between February 1, 2021, and 
February 1, 2022, and was approved by Mersin University. 
Clinical Research Ethics Committee, (Approval No. 2022-277, 
approval date: April 20, 2022). The data analyzed in this study 
were collected from the patients’ medical records.

The patients included in the study were 18–95 years of age 
when they underwent THA under general anesthesia with 
epidural catheterization for postoperative analgesia, had no 
hematologic/oncological diseases or bleeding disorders that 
could affect the results of the study, and tested negative for 
COVID-19 in a polymerase chain reaction test. Patients who 
met the exclusion criteria or had incomplete medical records 
were excluded from the study. A flowchart depicting the pa-
tient selection is presented in Figure 1.

Figure 1. Flow diagram of the study population and categorisation of patients based on neutrophil-to-lymphocyte ratio 
NLR: Neutrophil-to-lymphocyte ratio

Between 01/02/2021 and
01/02/2022, a total of 87 patients
underwent total hip replacement

surgery

A total of 83 patients were
included, and anesthesia

records and patient follow-up
forms were reviewed

Group 1: Group with NLR ≤4
n=42

- Missing data in file (n=1)

Included number of patients
in the study:

Group 1
(Group with NLR≤4)

n=41

Grup 2: Group with NLR>4
n=41

- Missing data in file (n=1)

Included number of patients in
the study:
Group 2

(Group with NLR>4)
n=40

A total of 4 patients were
excluded from the study due

to exclusion criteria.
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The sample size was calculated based on the primary out-
come of postoperative visual analog scale (VAS) scores. Sim-
ilar studies in the literature have reported very large effect 
sizes (d > 2.0) regarding the predictive value of NLR on post-
operative pain (15). To remain conservative and ensure high 
statistical rigor, we assumed a large effect size (Cohen’s d = 
0.8). Using G*Power 3.1.9.7, it was determined that a total of 
84 patients would be required to achieve a statistical power 
of 95% with an alpha of 0.05. Our study included 81 patients, 
providing a final statistical power of 94%, which is highly suf-
ficient for the purposes of this clinical research.

The patients’ demographic characteristics such as age, gen-
der, comorbidities, and VAS scores were obtained from their 
anesthetic records and recorded by the patient care team. 
The neutrophil and lymphocyte values obtained from the 
patients’ preoperative complete blood counts were used to 
calculate the NLR.

Premedication was not administered to the patients before 
surgery. All the patients were monitored with electrocardiog-
raphy and measurements of invasive blood pressure, oxygen 
saturation, and end-tidal carbon dioxide. General anesthesia 
was induced with propofol at 0.5–2.0 mg kg-1. To facilitate tra-
cheal intubation, fentanyl and rocuronium were administered 
at 0.2–0.5 mg kg-1and 0.5–0.6 mg kg-1, respectively. Anesthe-
sia was maintained with a mixture of O2/N2O at 50/50% and 
sevoflurane at 0.5–2%. Neuromuscular blockade was antago-
nized before extubation using neostigmine 0.05 mg kg-1 and 
atropine 0.015 mg kg-1. Each patient received a standard an-
esthesia method.

Epidural catheterization was performed in accordance with 
the necessary asepsis and antisepsis guidelines while the pa-
tients were intubated and in the lateral position. After clean-
ing with an appropriate antiseptic solution, catheterization 
was performed at the L3–L4 level. A median approach to the 
epidural space and the loss-of-resistance technique were 
used with an 18-G Tuohy needle. After the epidural catheter 
was advanced cranially, no blood or cerebrospinal fluid aspi-
ration was observed. The catheter was secured 3–4 cm with-
in the epidural space, and the part external to the skin was 
positioned upward from the back, as noted in the anesthesia 
records. Intravenous fluids were administered to the patient 
during the procedure, and any transfusions were document-
ed in the anesthesia forms. The patient records indicated that 
all the patients received a bolus of 10 mL (25 mg) of 0.25% 
bupivacaine via the epidural catheter for analgesia during the 
intraoperative period. All the patients received a standard an-
algesia method.

The patients were followed up in the intensive care unit or 
general ward after surgery. The postoperative VAS scores at 0 
min, 15 min, 30 min, 1 h, 2 h, 4 h, 6 h, 9 h, 12 h, 15 h, 18 h, 24 

h, 36 h, and 48 h, and the administered analgesic drugs were 
obtained from the observation files and recorded in the pa-
tient data collection form. During follow-up, an additional 10 
mL of 0.25% bupivacaine was administered to patients with 
VAS scores ≥4. If the VAS score remained at ≥4 within the first 
hour, another analgesic drug (paracetamol or diclofenac so-
dium) was administered. Patients with VAS scores ≤3 under-
went continuous monitoring without additional analgesics.

Information on the total drug quantities administered to each 
patient, need for additional analgesics, postoperative compli-
cations, time of first administration of the additional local 
anesthetic, time of first ambulation, and discharge time was 
obtained from the patient records.

The patients were categorized into two groups according to 
their preoperative NLRs based on a threshold value of 4. This 
specific cut-off was selected based on previous literature indi-
cating that an NLR > 4 is associated with high systemic inflam-
mation and poor postoperative pain control (12, 16). Group 
1 included 41 patients with NLRs ≤ 4, and group 2 included 
40 patients with NLRs > 4. All the outcomes were statistically 
analyzed and compared between the NLR ≤ 4 and NLR > 4 
groups to investigate the relationships of preoperative NLR 
with postoperative pain, analgesic consumption, and postop-
erative outcomes.

The primary outcome of the study was the relationships of 
the preoperative NLRs with the complete blood counts and 
VAS scores recorded at specific time intervals during the post-
operative patient follow-ups, and the amounts of analgesic 
drug intakes during these time periods. The primary aim of 
this study was to identify the predictive role of preoperative 
NLR in the development of postoperative pain.

The secondary outcomes of the study were the assessment 
of the relationships of preoperative NLRs with the incidences 
of intraoperative hypotension and blood transfusion, time to 
first mobilization, discharge time, and incidence of postoper-
ative complications.

Statistical Analysis

Descriptive statistics such as mean, standard deviation, me-
dian, minimum, maximum, frequency, and ratio were used 
to analyze the data. The distributions of the variables were 
assessed using the Kolmogorov-Smirnov test. An indepen-
dent sample t test and a Mann-Whitney U test were used for 
the analysis of the quantitative independent variables. For 
the analysis of the qualitative independent variables, the chi-
square test or, when the conditions for the chi-square test 
were not met, the Fisher exact test was used. The statistical 
analysis was performed using the SPSS 28.0 software, and a 
significance level of p < 0.05 was considered for all the tests.
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4 group than in the NLR ≤ 4 group (p < 0.05). In the NLR > 4 
group, the neutrophil and white blood cell count were signifi-
cantly higher than in the NLR ≤ 4 group (p < 0.05). Converse-
ly, the lymphocyte, hemoglobin, and hematocrit values were 
significantly lower in the NLR > 4 group than in the NLR ≤ 4 
group (p < 0.05). No significant differences in the VAS scores 
at 0 h, 15 min, 30 min, 1 h, 2 h, 4 h, 6 h, 15 h, 36 h, and 48 
h were observed between the groups (p > 0.05). However, 
the VAS scores at 9 h, 12 h, 18 h, and 24 h were significantly 
higher in the NLR > 4 group (p < 0.05; Table II). The two groups 
did not show significant differences in the rates of additional 
local anesthetic administration at 0 h, 15 min, 30 min, 1 h, 2 
h, 4 h, 6 h, 15 h, 36 h, and 48 h (p > 0.05). However, the rates 
of additional local anesthetic administration at 9 h, 12 h, 18 
h, and 24 h were significantly higher in the NLR > 4 group (p 
< 0.05; Table III). The total volume and amount of local an-
esthetic bolus administered (in milligrams) were significantly 
higher in the NLR > 4 group (p < 0.05). However, no significant 

RESULTS

A total of 87 patients were initially evaluated for inclusion in 
the study. Four patients who met the exclusion criteria and 
2 patients with incomplete data from their patient records 
were excluded, resulting in the inclusion of 81 patients in the 
study. Details of the patients’ sociodemographic characteris-
tics and the key characteristics of the cases are presented in 
Table I.

Of the 81 patients, 46 (56.8%) were female and 35 (43.2%) 
were male. No significant differences were observed be-
tween the NLR ≤ 4 and NLR > 4 groups in terms of age, weight, 
height, and body mass index values (p > 0.05). Similarly, no 
significant differences were found between the groups re-
garding urgency status, revision/first case ratio, American So-
ciety of Anesthesiologists score, comorbidity status, and pre-
operative COVID-19 vaccination rate (p > 0.05). The incidence 
rate of hypothyroidism was significantly higher in the NLR > 

Table I. Comparison of Demographic Data Among Groups

    NLR ≤4 NLR > 4
P

    Mean ± SD, n (%) Med Mean ± SD, n (%) Med

Age (Years) 62.2 ± 17.1 65.0 64.2 ± 17.9 68.0 0.387 m

Gender
Female 22 (53.7)   24 (60.0)  

0.565 X²

Male 19 (46.3)   16 (40.0)  

Weight, kg 68.3 ± 11.2 65.0 73.0 ± 12.1 71.5 0.105 m

Height, cm 169.1 ± 8.1 169.0 169.8 ± 8.4 169.5 0.703 t

BMI, kg m-2 23.9 ± 3.6 23.2 25.1 ± 3.5 24.8 0.090 m

ASA Score

I 3 (7.3)   4 (10.0)  

0.597 X²
II 22 (53.7) 21 (52.5)

III 13 (31.7) 9 (22.5)

IV 3 (7.3)   6 (15.0)  

Urgency 
situation

Elective 27 (65.9)   26 (65.0)  
0.936 X²

Emergency 14 (34.1)   14 (35.0)  

Revision/First 
operation

Revision 8 (19.5)   13 (32.5)  
0.182 X²

First 33 (80.5) 27 (67.5)

Diabetes mellitus 10 (24.4)   16 (40.0)   0.132 X²

Renal failure 5 (12.2) 8 (20.0) 0.339 X²

COPD 10 (24.4) 12 (30.0) 0.570 X²

Hypothyroidism 2 (4.9) 12 (30.0) 0.003 X²

Coronary artery disease 5 (12.2) 5 (12.5) 0.967 X²

Hypertension 10 (24.4) 4 (10.0) 0.087 X²

Comorbid diseases 22 (53.7) 29 (72.5) 0.079 X²

Anticoagulant usage 15 (36.6)   14 (35.0)   0.882 X²

Statistical Tests:  t Independent samples t-test/ m Mann-whitney u test  /  X² Chi-square test (Fisher’s exact test) 

BMI: Body Mass Index; ASA: American Society of Anesthesiologists; COPD: Chronic Obstructive Pulmonary Disease; 
NLR: Neutrophil-to-lymphocyte ratio; SD: Standard Deviation, Med: Median.
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Table IV). The incidence rate of intraoperative erythrocyte 
suspension transfusion and postoperative complication rate 
were significantly higher in the NLR > 4 group (p < 0.05), but 
no significant differences in the incidence rate of intraopera-
tive hypotension and length of hospital stay were observed 
between the groups (p > 0.05; Table V).

DISCUSSION

In this study, the usefulness of preoperative NLRs in predict-
ing postoperative pain after THA was examined, and the rela-
tionship between preoperative NLRs and postoperative pain 
after THA was demonstrated. Higher VAS scores, increased 
analgesic drug intake, and higher incidence rates of postop-
erative complications were found in the patients with NLRs > 
4. No statistically significant differences were found between 
the groups in terms of sociodemographic and patient-specific 
characteristics. This outcome contributed to the optimization 
of the factors that influenced the patients’ postoperative pain 
and enhanced the objectivity of the results of this study.

Numerous studies have been conducted on NLR to exam-
ine its prognostic role in various malignancies and sepsis 
(7,17-20). It has also a role as a predictive marker in meta-
bolic syndrome, usefulness in predicting disease prognosis in 
rheumatic diseases, impact on postoperative morbidity and 
mortality in major cardiac surgeries, and association with 
postoperative nausea-vomiting and antiemetic requirements 
(20-24). NLR is a parameter that provides insights into sys-

differences in the time of the first additional drug administra-
tion, time to first ambulation, and rate of additional analgesic 
requirement were observed between the groups (p > 0.05; 

Table II. Comparison of Postoperative Follow-up VAS Scores Among Groups

Postoperative 
VAS Values 

NLR ≤4 NLR > 4
P

Mean ± SD Med Mean ± SD Med

0th min 2.95 ± 0.89 3.00 2.80 ± 1.14 3.00 0.396 m

15th min 3.05 ± 1.00 3.00 3.30 ± 0.94 3.00 0.338 m

30th min 3.12 ± 1.21 3.00 3.68 ± 1.38 4.00 0.052 m

1st h 3.54 ± 1.55 3.00 3.90 ± 1.39 4.00 0.189 m

2nd h 3.78 ± 1.57 4.00 4.15 ± 1.49 4.00 0.278 m

4th h 4.76 ± 2.05 5.00 4.60 ± 2.00 5.00 0.713 m

6th h 4.66 ± 1.67 5.00 4.68 ± 2.57 4.00 0.404 m

9th h 3.73 ± 1.78 3.00 6.53 ± 2.00 7.00 0.000 m

12th h 5.10 ± 1.74 4.00 6.10 ± 1.96 7.00 0.014 m

15th h 4.51 ± 1.47 4.00 4.48 ± 1.24 4.00 0.943 m

18th h 4.88 ± 1.95 4.00 6.38 ± 2.32 7.00 0.002 m

24th h 4.34 ± 1.71 4.00 6.90 ± 1.65 7.00 0.000 m

36th h 3.95 ± 1.36 4.00 3.73 ± 1.62 3.00 0.135 m

48th h 2.56 ± 0.84 3.00 2.80 ± 1.38 2.00 0.917 m

Statistical Tests: m Mann-whitney u test  

VAS: Visual Analogue Scale; NLR: Neutrophil-to-lymphocyte ratio; SD: Standard Deviation; min: minute; h: hour, Med: Median.

Table III. Comparison of Additional Local Anesthetic 
Administration Across Groups

Times of additional local 
anesthetic administration

NLR ≤4 NLR > 4
P

n % n %

0th min 0 0.0 0 0.0 1.000 X²

15th min 0 0.0 0 0.0 1.000 X²

30th min 0 0.0 0 0.0 1.000 X²

1st h 0 0.0 0 0.0 1.000 X²

2nd h 0 0.0 1 2.5 0.494 X²

4th h 7 17.1 9 22.5 0.540 X²

6th h 6 14.6 12 30.0 0.096 X²

9th h 2 4.9 23 57.5 0.000 X²

12th h 13 31.7 23 57.5 0.020 X²

15th h 8 19.5 6 15.0 0.591 X²

18th h 10 24.4 23 57.5 0.002 X²

24th h 10 24.4 32 80.0 0.000 X²

36th h 5 12.2 7 17.5 0.502 X²

48th h 0 0.0 2 5.0 0.241 X²

Statistical Tests:  X² Chi-square test (Fisher’s exact test) 

NLR: Neutrophil-to-lymphocyte ratio; min: minute; h: hour.
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tive NLRs and postoperative analgesic use, using a threshold 
NLR of 2, and recorded their analgesic drug requests over 48 
h (13). Ultimately, they suggested that preoperative NLR is 
a useful tool for predicting postoperative analgesic demand 
and, indirectly, pain levels in patients undergoing orthognath-
ic surgery. According to Bugada et al., a threshold NLR of 4 is 
acceptable for determining the postoperative pain level after 
inguinal hernia repair, on the basis of their study in 200 pa-
tients (12). They concluded that persistent pain is associated 
with poor pain control and high inflammation levels and that 
NLR positively correlated with pain levels.

In a study by Canbolat et al. on lower limb arthroplasties, pain 
levels were assessed using VAS scores, and preoperative NLR 
was used to predict postoperative pain (14). The study used 
a PCA device to record opioid consumption and a numerical 
rating scale to assess pain. The study demonstrated no statis-
tically significant relationship between the preoperative and 

temic inflammatory and cellular immune responses and is 
considered a determinant of subclinical inflammation. These 
suggest its potential usefulness as a predictive indicator of 
postoperative pain resulting from surgical trauma or direct 
nerve trauma associated with surgery.

On the basis of previous studies that investigated the re-
lationship between postoperative pain and NLR, we set a 
threshold value of 4 for NLR in our study. We designed our 
study to include two patient groups: NLR > 4 and NLR ≤ 4. Pre-
vious studies have investigated the relationship between pre-
operative NLR and postoperative pain after different surgical 
operations. Ulger et al. conducted a study with 105 patients 
who underwent video-assisted thoracic surgery to determine 
whether correlations exist between postoperative VAS score, 
analgesic consumption, and preoperative NLR (25). In a ret-
rospective study, Turgut et al. examined 177 patients who 
underwent orthognathic surgery regarding their preopera-

Table IV. Comparison of Analgesic Medication Administration Across Groups

NLR ≤4 NLR > 4
P

Mean ± SD, n (%) Med Mean ± SD, n (%) Med

Total LA bolus amount 2.5 ± 1.0 2.0 4.5 ± 1.0 4.0 0.000 m

Total  LA milligram 62.2 ± 24.4 50.0 111.3 ± 24.0 100.0 0.000 m

Time of first additional drug administration 8.5 ± 3.2 9.0 7.9 ± 3.5 6.0 0.429 m

Time of initial mobilization 23.0 ± 3.0 22.0 23.0 ± 3.1 24.0 0.958 m

Need for a different analgesic
Yes 13 (31.7)   20 (50.0)  

0.094 X²

No 28 (68.3)   20 (50.0)  
Statistical Tests: m Mann-whitney u test  /  X² Ki-kare test (Fischer test) 

LA: Local Anesthetic; NLR: Neutrophil-to-lymphocyte ratio; SD: Standard Deviation, Med: Median.

Table V. Comparison of Intraoperative and Postoperative Outcomes Among Groups

NLR ≤4 NLR > 4
P

Mean ± SD, n (%) Med Mean ± SD, n (%) Med

Intraoperative 
blood transfusion

(-) 35 (85.4)   24 (60.0)  
0.000 X²

(+) 6 (14.6)   16 (40.0)

I 5 (12.2) 10 (25.0)

II 1 (2.4) 4 (10.0)

III 0 (0.0) 2 (5.0)    

Intraoperative 
hypotension

(+) 12 (29.3)   15 (37.5)  
0.432 X²

(-) 29 (70.7)   25 (62.5)  

Postoperative 
complication

(+) 0 (0.0)   6 (15.0)  
0.010 X²

(-) 41 (100.0)   34 (85.0)  

Length of hospital stay, days 2.7 ± 0.8 3.0 2.7 ± 0.6 3.0 0.909 m

Length of intensive care unit stay, days 0.6 ± 0.7 0.0 0.6 ± 0.6 0.0 0.932 m

Statistical Tests: m Mann-whitney u test  /  X² Chi-square test (Fisher’s exact test) 

ICU: Intensive Care Unit; NLR: Neutrophil-to-lymphocyte ratio; SD: Standard Deviation, Med: Median.
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