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Abstract

Objective: According to previous studies, anaesthesia type has an important effect on immune response. However, there are limited data
determining the effect of low-flow and normal-flow desflurane anaesthesia on inflammatory parameters. This study aimed to investigate the
effect of low-flow and normal-flow desflurane anaesthesia on inflammatory parameters in patients undergoing laparoscopic cholecystectomy.

Methods: A total of 92 patients who underwent laparoscopic cholecystectomy were retrospectively included in this study. The patients were
divided into the following 2 groups according to the type of anaesthesia they received: low-flow desflurane anaesthesia group (fresh gas flow
rate: 0.5 L min') and normal-flow desflurane anaesthesia group (fresh gas flow rate: 2 L min™'). Neutrophil-to-lymphocyte ratio (NLR) and
platelet-to-lymphocyte ratio (PLR) were obtained before the procedure and 6 hours after the end of the procedure for all patients.

Results: Although pre-procedural NLR and PLR were similar between the normal-flow and low-flow anaesthesia groups, post-procedural
NLR (4.38£2.00 vs. 3.51%1.37, p=0.023) and PLR (144.38+71.04 vs. 120.58+35.35, p=0.037) were significantly higher in the normal-flow
anaesthesia group. In addition, compared with pre-procedural values, post-procedural NLR (from 2.31£1.02 to 4.38%2.00, p<0.001) and
PLR (from 125.60£50.97 to 144.38+71.04, p=0.017) were significantly increased in the normal-flow anaesthesia group, whereas post-proce-
dural NLR (from 2.88%2.51 to 3.51+1.37, p=0.135) and PLR (from 121.86+42.78 to 120.58%35.35, p=0.847) did not change significantly
in the low-flow anaesthesia group.

Conclusion: The study results indicated that postoperative inflammatory response was significantly lower with low-flow desflurane anaes-
thesia than with normal-flow desflurane anaesthesia.
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Introduction

It is known that surgical procedures and general anaesthesia affect both the number and distribution of white blood
cells (WBCs) because of their effects on the immune system. Previous studies have reported that leucocytosis, neu-
trophilia, and lymphopenia are typical inflammatory responses during an operation. This inflammatory response
is primarily related to the extent of surgical trauma (1, 2). Anaesthesia type may also affect the extent of immune
response (3-7). Neutrophil-to-lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio (PLR) have emerged as sim-
ple and cheap markers for inflammatory response (8). Therefore, NLR and PLR measurements may be useful to

evaluate the inflammatory response after a surgical operation.

The technical advances in anaesthesia devices and monitors have enabled the development of novel anaesthesia
techniques, and low-flow anaesthesia has gained worldwide interest. In contrast to normal-flow anaesthesia, where
the rate of gas flow into the breathing system is at 2 L. min™!, low-flow anaesthesia, where the rate of gas flow is <1
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L min"', aims to administer at least 50% of oxygen to the pa-
tient with a sufficient proportion of volatile anaesthetic agent
to meet the need of the body after carbon dioxide (CO,) is
separated from the gas expired by the patient (9, 10). The
most important advantages of this novel anaesthesia tech-
nique are reduced cost because of decreased volatile anaes-
thetic consumption and less air pollution.

Desflurane is one of the most used volatile anaesthetic agents
in clinical practice. Because desflurane is less soluble in the
blood and tissues, it has a wide range of doses that can be
titrated easily and rapidly and can be used as an optimal vol-
atile anaesthetic agent for low-flow anaesthesia (11, 12). Al-
though many previous studies have investigated the effect of
anaesthesia type on immune response, there are limited data
regarding the effect of low-flow and normal-flow desflurane
anacsthesia on inflammatory parameters. In this study, we
aimed to compare the effect of low-flow and normal-flow des-
flurane anaesthesia on inflammatory parameters in patients
undergoing laparoscopic cholecystectomy.

Methods

We retrospectively evaluated the archived records of 92 pa-
tients undergoing elective laparoscopic cholecystectomy with the
American Society of Anesthesiologists (ASA) classification (ASA)
I-1II. Exclusion criteria were as follows: known renal or hepatic
insufficiency; history of coronary artery disease, heart failure, or
chronic lung disease; emergent procedures; patients who required
open surgery; patients with malignancy or hematologic disor-
ders; ASA IITI-TV; recent infections; any endocrine or metabolic
dysfunction; taking steroids; and chemotherapy or immune sys-
tem—modulating drugs. The study was performed in accordance
with the Declaration of Helsinki, and the Harran University
Ethics Committee approved the study design (Date:11.02.2019,
Number: HRU/19.02.24). Written informed consent was ob-
tained from patients who participated in this study.

All patients were monitored before the procedure in the op-
erating room. Anaesthesia was induced with propofol 2 mg

Main Points:

* It is known that anaesthesia type may affect the extent of inflam-
matory response.

* Low-flow anaesthesia is a novel anaesthesia technique, which re-
duces the cost owing to decreased anaesthetic gas consumption
and decreases air pollution.

*  Low-flow anaesthesia could also lead to different immune respons-
es independent of surgery type.

»  We found that postoperative inflammatory response was remark-
ably lower with low-flow anaesthesia compared to normal-flow
anaesthesia.
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kg and fentanyl 1 pg kg'. Muscle relaxation was performed
with rocuronium 0.5 mg kg!. Patients were then intubated
orotracheally and were connected to the mechanical venti-
lator with 6-8 mL kg™ of tidal volume and 35-45 mmHg of
end-tidal CO,. Anaesthesia maintenance was continued with
desflurane (50% oxygen and 50% air mixture with 6% desflu-
rane). The vaporizer was turned off at approximately 10-15
minutes before the end of the operation. With recovery of
spontaneous ventilation, 100% oxygen was administered at
5-6 L min for 3-5 minutes before extubation. Neuromus-
cular blockade was reversed with atropine sulphate (0.015 mg
kg') and neostigmine (0.03 mg kg'), and the patients were ex-
tubated. No complications developed during the procedure.
After the procedure, tramadol 100 mg was given intravenous-
ly to all the patients every 6 hours for pain control. Serious
bleeding did not develop in any patient, and no patient re-
quired transfusion of blood products.

In our clinic, we received training and gained experience in
performing low-flow anaesthesia after 2018. Before this, nor-
mal-flow anaesthesia was used in all surgical procedures. We
retrospectively investigated the clinical and laboratory char-
acteristics of low-flow and normal-flow anaesthesia groups.
Normal-flow anaesthesia was defined as fresh gas flow ad-
ministered at 4—6 L min for the first 68 minutes. After ob-
serving minimum alveolar concentration achieved to +1 on
the anaesthesia device, fresh gas flow rate was reduced to 2
L min"! (fresh gas flow rate: 2 L min™'). Low-flow anaesthe-
sia was defined as fresh gas flow administered at 4-6 L min™
for the first 6-8 minutes. After observing minimum alveolar
concentration achieved to +1 on the anaesthesia device, fresh
gas flow rate was reduced to 0.5 L min™ (fresh gas flow rate:
0.5 L min™).

Complete blood count (CBC) and biochemical analysis of all
patients were obtained for the last 24 hours before the sur-
gery. The CBC was also obtained within 6 hours after the
end of the procedure. The total counts of WBC and its sub-
types were measured using an automated blood cell counter
(Coulter LH 780 Haematology Analyser, Beckman Cloulter
Corp., Hialeah, Florida, USA). Biochemical parameters were
measured with the standard laboratory methods. NLR and
PLR were calculated for each patient as the ratio of neutro-
phil-to-lymphocyte counts and platelet-to-lymphocyte counts,
respectively. In addition, we calculated the changes in NLR
and PLR in our study. These changes were defined as follows:
delta NLR=post-procedural NLR—pre-procedural NLR;
delta PLR=post-procedural PLR —pre-procedural PLR.

Statistical analysis

The Statistical Package for the Social Sciences 15.0 (SPSS
Inc., Chicago, IL, USA) was used for statistical analyses. A
post-hoc power analysis was performed and indicated that
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the power of the study was 94%. One-sample Kolmogor-
ov-Smirnov test was used to test the normality of the data.
Continuous data were defined as meantstandard deviation
or median (25—75 interquartile range) and compared with the
Student’s t test or Mann-Whitney U test according to the nor-
mality, whereas categorical data were defined as percentage
and compared with the chi-squared test. Paired sample t test
or Wilcoxon test were used to compare the pre-procedural
and post-procedural data. Pearson and Spearman correlation
coeflicients were used for correlation analysis. A p value of
<0.05 was considered statistically significant.

Results

A total of 92 patients were included in this study. The median
age of the study population was 47 (35-56) years, with 65.2%
of them being women. A total of 54 (58.7%) patients received
normal-flow anaesthesia, whereas 38 (41.3%) received low-
flow anaesthesia. Comparison of the baseline characteristics
between the normal-flow and low-flow anaesthesia groups is
listed in Table 1. There was no significant difference between
the 2 groups in terms of baseline characteristics.

Pre-procedural haematological and biochemical variables are
presented in Tables 2 and 3. There was no significant dif-
ference between the groups in terms of pre-procedural bio-
chemical and haematological variables, including NLR and

PLR.

Comparisons of the post-procedural haematological vari-
ables between the 2 groups are listed in Table 4. Post-pro-
cedural NLR (4.38%£2.00 vs. 3.51+1.37, p=0.023) and PLR
(144.38+71.04 vs. 120.58%+35.35, p=0.037) were significant-
ly higher in the normal-flow anaesthesia group than in the
low-flow anaesthesia group. In addition, delta NLR was sig-

Table 1. Comparison of the baseline characteristics
between normal-flow and low-flow anaesthesia groups

Normal- Low-

flow flow
anaesthesia | anaesthesia

Variables (n=54) (n=38) P
Age (year, range) 47 (36.5-61.0) | 46.5 (33.5-55.3) | 0.614
Sex (female), % 39 (72.2) 21 (55.3) 0.093
Body mass index,
kg m* 27.60+4.68 28.51£5.74 | 0.405
ASA status, %
ASAT 24 (44.4) 13 (34.2)
ASATI 30 (55.6) 25 (65.8 0.324
Duration of the
procedure (minutes) | 50.37+11.89 | 54.47+11.61 |0.103
ASA: American Society of Anaesthesiologists
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nificantly higher in the normal-flow anaesthesia group than
in the low-flow anaesthesia group (1.63 [0.98-2.87] vs. 1.20
[0.02-1.90], p=0.010). However, WBC, neutrophil, and lym-
phocyte counts were not significantly different between the
2 groups. In addition, post-procedural biochemical variables
were similar between the 2 groups (Table 5).

Comparisons of pre-procedural and post-procedural haema-
tological variables according to the normal-flow and low-flow
anaesthesia groups are listed in Table 6. When compared with

Table 2. Comparison of pre-procedural haematological
variables between normal-flow and low-flow anaesthe-
sia groups

Normal- Low-
flow flow
anaesthesia | anaesthesia
Variables (n=54) (n=38) P
WBC (X10° pL!) 8.5912.13 9.47+£3.04 [0.129
Neutrophil (X10° pL!) 5.22+1.78 6.05£2.91 ]0.125
Lymphocyte (x10° pL!)|  2.45%0.73 2.50£0.80 |0.785
Haemoglobin (g dL!) 13.29£1.70 13.08£1.78 |0.566
Platelet (X 10% uL.") 281.57£64.83 | 280.87x£72.11 | 0.961
NLR 2.31+1.02 2.88+£2.51 10.193
PLR 125.60£50.97 | 121.86+£42.78 | 0.713
MCV (fL) 84.55£8.17 84.97£7.54 |0.801
RDW (%) 12.25£1.26 12.24£1.62 |0.969

WBC: white blood cell; NLR: neutrophil-to-lymphocyte ratio; PLR:
platelet-to-lymphocyte ratio; MCV: mean corpuscular volume; RDW:
red cell distribution width

Table 3. Comparison of pre-procedural biochemical
variables between normal-flow and low-flow anaesthe-
sia groups

Normal- Low-
flow flow
anaesthesia | anaesthesia
Variables (n=54) (n=38) P
Glucose, mg dL*! 104 (96-112) | 101 (95-114) | 0.584
Creatinine, mg dL"! 0.69+0.18 0.73x£0.19 [0.299
AST, UL 17 (14-22) 22 (17-32) 10.075
ALT, UL! 17 (12-23) 20 (15-31) |0.210
GGT, UL 21 (14-35) 27 (15-45) |0.820
LDH, UL 192.71+40.06 {237.37+135.40| 0.108
ALP, UL! 82.11+47.57 | 85.65+£49.38 | 0.739
Total bilirubin, mg dL' | 0.50£0.47 0.63+£0.86 |0.362
Direct bilirubin, mg dL'|  0.19£0.12 0.21+£0.27 [0.634
Amylase, U L! 67.58%£19.53 | 62.71£22.72 | 0.294
Lipase, U L 34.69+18.78 | 33.94+22.06 |0.869

AST: aspartate transaminase; ALT" alanine aminotransferase; GG'T:
gamma-glutamyl transferase; ALP: alkaline phosphatase; LDH: lactose
dehydrogenase
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pre-procedural values, neutrophil counts were significantly
increased, whereas haemoglobin, lymphocyte, and platelet
counts were significantly decreased, in both the normal-flow
and low-flow anaesthesia groups. In addition, post-procedur-
al NLR (from 2.31£1.02 to 4.38+2.00, p<0.001) and PLR
(from 125.60£50.97 to 144.38£71.04, p=0.017) were signifi-
cantly increased in the normal-flow anaesthesia group. How-
ever, post-procedural NLR (from 2.88+2.51 to 3.51£1.37,
p=0.135) and PLR (from 121.86+42.78 to 120.58%35.35,

Table 4. Comparison of post-procedural haemato-
logical variables between normal-flow and low-flow
anaesthesia groups
Normal- Low-
flow flow
anaesthesia | anaesthesia
Variables (n=54) (n=38) P
WBC (x10° pL.Y) 10.74£2.46 10.43+£2.71 ]0.582
Neutrophil (x10° pL) 7.91£2.20 7.34+2.50 | 0.247
Lymphocyte (X10° pL) 1.99+0.61 2.20+£0.54 | 0.101
Haemoglobin (g dL) 12.65£1.69 12.36£1.59 |0.413
Platelet (x10° pL") 257.19161.46 | 254.84£76.15 | 0.871
NLR 4.38£2.00 3.51+1.37 |0.023
PLR 144.38+71.04 | 120.58+35.35 | 0.037
MCV (fL) 85.07£7.84 85.60£7.49 |0.748
RDW (%) 12.10£1.20 11.87£1.12 | 0.341
Delta NLR 1.63 (0.98-2.87)|1.20 (0.02-1.90)| 0.010
Delta PLR 9.59 1.57 0.180
(—13.49- (—21.63-2

32.74) 4.74)
WBC: white blood cell; NLR: neutrophil-to-lymphocyte ratio; PLR:
platelet-to-lymphocyte ratio; MCV: mean corpuscular volume; RDW:
red cell distribution width
Bold values define statistical significance at the p<0.05 level.
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p=0.847) did not change significantly in the low-flow anaes-
thesia group (Figure 1).

In correlation analysis, pre-procedural NLR positively cor-
related with pre-procedural PLR (r=0.396, p<0.001), where-
as post-procedural NLR positively correlated with post-pro-
cedural PLR (r=0.719, p<0.001). Linear regression analysis
was performed to determine the independent relationship be-
tween the anaesthesia technique and inflammatory response.
Anaesthesia technique was independently associated with

both delta NLR and delta PLR (Table 7).

Table 5. Comparison of post-procedural biochemical
variables between normal-flow and low-flow anaesthe-
sia groups

Normal- Low-
flow flow
anaesthesia | anaesthesia
Variables (n=54) (n=38) P
Glucose, mg dL! 114.40£32.36 | 108.00+£22.19 | 0.333
Creatinine, mg dL" 7.15+44.54 0.85+0.94 |0.420
AST, UL! 33 (24-40) 36 (30-47) |0.889
AL, UL! 27 (19-40) 29 (24-42) |0.746
GGT,UL! 21 (13-39) 34 (20-51) | 0.061
LDH, UL 187.03£51.43 | 206.68+63.77 | 0.221
ALP U L-1 78.551£23.65 | 73.25+30.95 |0.449
Total bilirubin, mg dL"! 0.60£0.61 0.59£0.44 {0.908
Direct bilirubin, mgdL! 0.22+0.10 0.22+0.14  {0.929
Amylase, U L 61.72+35.47 | 53.67£19.64 |0.261
Lipase, U L 24.05+11.50 23.40£8.82 |0.796

AST: aspartate transaminase; ALT: alanine aminotransferase; GGT:
gamma-glutamyl transferase; ALP: alkaline phosphatase; LDH: lactate
dehydrogenase

anaesthesia groups

Table 6. Comparison of pre-procedural and post-procedural haematological variables in normal-flow and low-flow

Normal-flow anaesthesia (n=54) Low-flow anaesthesia (n=38)
Pre-procedural | Post-procedural P Pre-procedural | Post-procedural P
WBC (X10° pL!) 8.59+2.13 10.74+2.46 <0.001 9.4743.04 10.43+2.71 0.067
Neutrophil (X10° pL) 5.22+1.78 7.91£2.20 <0.001 6.05+2.91 7.34£2.50 0.019
Lymphocyte (X10° pL.) 2.4510.74 1.9940.61 <0.001 2.5040.80 2.20£0.54 0.013
Haemoglobin (g dL!) 13.29+1.70 12.65%1.69 <0.001 13.08+1.78 12.36+1.59 <0.001
Platelet (x10° pL") 281.57+64.83 257.191£61.46 <0.001 | 280.87£72.11 254.84+76.15 0.001
NLR 2.31+1.02 4.38+2.00 <0.001 2.88+2.51 3.51+1.37 0.135
PLR 125.60£50.97 144.38+71.04 0.017 121.86+42.78 120.58+35.35 0.847
MCV (fL) 84.55%8.17 85.07£7.84 0.055 84.97£7.54 85.60£7.49 0.199
RDW (%) 12.25+1.26 12.10£1.20 0.071 12.24+1.62 11.87+1.12 0.063

distribution width

Bold values define statistical significance at the p<0.05 level

WBC: white blood cell; NLR: neutrophil-to-lymphocyte ratio; PLR: platelet-to-lymphocyte ratio; MCV: mean corpuscular volume; RDW: red cell
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Table 7. Multivariate linear regression analysis showing independent predictors of delta NLR and PLR
Standardized
Unstandardized coefficients coefficients
B SE B t P
Delta NLR
Anaesthesia technique —1.640 0.552 —0.337 -2.973 0.004
Age —0.006 0.026 —0.035 —0.244 0.808
Sex —0.440 0.538 —0.087 —0.818 0.416
ASA status 0.367 0.750 0.075 0.490 0.626
BMI 0.0035 0.052 0.012 0.105 0.916
Delta PLR
Anacsthesia technique —27.097 11.830 —0.264 —2.290 0.024
Age —0.144 0.556 —0.038 —0.625 0.796
Sex —15.138 11.530 —0.143 -1.313 0.193
ASA status 6.505 16.096 0.063 0.404 0.687
BMI 1.004 1.116 0.101 0.900 0.371
B: unstandardized regression coeflicient; SE: standard error; 3: standardized 3 coefficient; BMI: body mass index; ASA: American Society of Anaesthe-
siologists; NLR: neutrophil-to-lymphocyte ratio; PLR: platelet-to-lymphocyte ratio
Bold values define statistical significance at the p<0.05 level

a 5005 — Low flow group b 300,007 — Low flow group
— Nommal flow group — Normal flow group
p=0.001
400 400,001
p=0135
3,005 300,00
v % T
4 H
=} = p=0017
: ;
= 20 = 20000 £
-
p=0847
1,004 100,00
.00 00— I
T 1 T T
Pre-procedural NLR Post-procedural NLR Pre-procedural PLR Post-procedural PLR

Figure 1. a, b. Comparison of pre-procedural and post-procedural neutrophil-to-lymphocyte ratio and platelet-to-lym-
phocyte ratio in normal-flow and low-flow anaesthesia groups

Discussion

The main finding of our study was that normal-flow des-
flurane anaesthesia significantly increased NLR and PLR
values, whereas low-flow desflurane anaesthesia did not
significantly change those values. In addition, post-proce-
dural NLR and PLR were significantly higher in the nor-
mal-flow desflurane anaesthesia group than in the low-flow
desflurane anaesthesia group. Our results suggest that the
immune system 1s less affected by low-flow anaesthesia than
normal-flow anaesthesia.

22

Previous studies have reported that NLR and PLR are stron-
ger markers of systemic inflammation than other WBC sub-
types (13-16). Both of them are inexpensive and easily ob-
tainable parameters from CBC. Leucocytosis, neutrophilia,
and lymphopenia are typical inflammatory responses after
general anaesthesia and surgery (1). Although it is believed
that surgical procedures affect the immune system more than
anaesthesia, some studies have reported that the immune sys-
tem may also be affected by anaesthesia types and anaesthetic
agents. Therefore, researchers have recently focused on the
effects of anaesthesia types and anaesthetic agents on the
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immune system. It has been reported that spinal anaesthe-
sia was associated with less increase in the NLR than general
anaesthesia (6). In addition, it has been reported that volatile
anacsthetic agents trigger a higher immune response than
propofol (7). Furthermore, it was found that total intravenous
anaesthesia had significantly lower serum levels of immune
mediators than inhalational anaesthesia (3, 4). These studies
suggest that volatile anaesthetics may trigger a more wide-
spread inflammatory response. Effect of general anaesthesia
on the immune system may be explained by the fact that it
could trigger an inflammatory response by disturbing the
functions of the immune system cells or by modulation of the
stress response.

Low-flow anaesthesia is a novel anaesthesia technique, which
reduces anaesthetic gas consumption, decreases atmospheric
pollution, and reduces costs owing to decreased gas consump-
tion (9, 10, 17). Although all volatile anaesthetic agents, in-
cluding sevoflurane, desflurane, and isoflurane, are effective,
desflurane is considered as the optimal volatile anaesthetic
agent for low-flow anaesthesia because of its low solubility
and short wash-in period properties (11, 12). In a previous
study, Bilgi et al. (18) compared the effects of low-flow and
normal-flow desflurane anaesthesia on mucociliary clearance
and pulmonary function. They found that respiratory func-
tion and mucociliary clearance were preserved better during
low-flow desflurane anaesthesia than during normal-flow
desflurane anaesthesia. However, the effects of low-flow and
normal-flow desflurane anaesthesia techniques on immune
response have not been exactly investigated yet.

Low-flow and normal-flow administration of volatile an-
aesthetic agents could lead to different immune responses
independent of surgery type. Pirbudak Cocelli et al. (19)
have found that low-flow sevoflurane anaesthesia exerted
minimal effects on neutrophil and T-cell populations com-
pared with low-flow desflurane anaesthesia. In this study,
we compared the effects of normal-flow and low-flow des-
flurane anaesthesia on the immune system of patients un-
dergoing laparoscopic cholecystectomy and observed that
normal-flow desflurane anaesthesia significantly increased
the NLR and PLR values, whereas low-flow desflurane an-
aesthesia did not significantly change these values. These
results suggest that the low-flow anaesthesia technique may
trigger a lower inflammatory response than the normal-flow
anaesthesia technique. Because higher inflammatory re-
sponse was found to be associated with increased perioper-
ative and postoperative complications, it can be concluded
that low-flow desflurane anaesthesia has better outcomes in
clinical practice. We believe that further studies with more
participants are required to better elucidate the effects of
low-flow desflurane anaesthesia on inflammatory response
and post-procedural outcomes.
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Laparoscopic surgery is a commonly preferred surgical tech-
nique than open surgery owing to shorter hospital stay, less
tissue damage at the surgery sites, and lower morbidity (20,
21). Previous studies have reported that inflammatory re-
sponse was significantly lower during a laparoscopic proce-
dure than during an open surgery (22, 23). Because there is
less tissue damage, it is possible that laparoscopic surgery has
a minor effect on the immune system compared with that of
open surgery (4). In our study, laparoscopic technique was
used in all patients and anaesthesia technique was found to
be independently associated with postoperative inflamma-
tory response in multivariate analysis. Therefore, we believe
that the increase in the postoperative NLR and PLR could
be attributed to the different rates of fresh gas flow than the

surgery type.

Our study had several limitations. The main limitation of our
study was the small sample size and its retrospective design.
However, when we performed a post-hoc power analysis, we
calculated the power of the study as 94% (effect size: 0.68,
a=0.05). We also did not evaluate other inflammatory mark-
ers, such as C-reactive protein, because it was not as cheap as
CBC and not routinely measured. Another limitation could
be that CBC was obtained only within 6 hours after the end
of the procedure and serial CBC measurements after surgery
were not performed. It might be beneficial to perform serial
CBC measurements. Furthermore, we could not investigate
the association between in-hospital complications and the
NLR and PLR values. Finally, although the anaesthesia tech-
nique was independently associated with postoperative NLR
and PLR, the possibility of residual confounding factors from
unmeasured covariates could not be excluded.

Conclusion

NLR and PLR are easily obtainable parameters from the
CBC. In this study, we reported that fresh gas flow rates may
variably affect the postoperative inflammatory response. It
was observed that postoperative NLR and PLR values were
significantly increased with normal-flow desflurane anaesthe-
sia, whereas they did not significantly change with low-flow
anaesthesia. Therefore, we suggest that low-flow anaesthesia
may have a beneficial effect on inflammatory response than
normal-flow desflurane anaesthesia. Larger prospective stud-
ies are required to confirm our findings.
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ceived for this study from the ethics committee of Harran University

(Date:11.02.2019, Number: HRU/19.02.24).
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