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Abstract

Background Postoperative nausea and vomiting (PONV)

is one of the most common complications during the

postoperative period. In the literature, there are many

factors associated with PONV risk, but it is claimed that

inflammation increases this risk. The neutrophil-to-lym-

phocyte ratio (NLR) is a cheap parameter to use in the

diagnosis and follow-up of systemic inflammatory dis-

eases. In this study, we aimed to investigate whether the

preoperative NLR was a marker for PONV and to deter-

mine its relation with antiemetic use.

Methods Eighty patients who were planned to undergo

elective septorhinoplasty and were in ASA I–II were

prospectively included in the study. The NLR value was

calculated by dividing the number of neutrophils by the

number of lymphocytes obtained from the preoperative

complete blood count. The patients were divided into two

groups of 40 patients: patients with an NLR\ 2 (group 1)

and patients with an NLR[ 2 (group 2). Nausea and

vomiting during the first 24 h in the recovery room and in

the related clinic and antiemetic requirement were

recorded.

Results The rate of nausea–vomiting in the recovery room

and in the postoperative 24-h period in group 1 was sig-

nificantly lower than in group 2 (p\ 0.05). The rate of use

of antiemetics in the recovery room and in the

postoperative 24-h period in group 1 was significantly

lower than in group 2 (p\ 0.05).

Conclusion NLR values above 2 calculated in the preop-

erative period may be an indicator of PONV risk. Antie-

metic prophylaxis may be given according to this value.

Level of Evidence IV This journal requires that authors

assign a level of evidence to each article. For a full

description of these evidence-based medicine ratings,

please refer to the Table of Contents or the online

Instructions to Authors www.springer.com/00266.
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Introduction

Postoperative nausea and vomiting (PONV) is defined as

gagging or nausea–vomiting in the post-anesthesia care

unit (PACU) and in the postoperative 24-h period [1].

Although PONV is one of the most common complications

observed in the PACU, untreated PONV can lead to a

prolonged stay in the PACU, patient dissatisfaction,

unexpected re-hospitalization, and increased hospital costs

in parallel [2]. Although the incidence of PONV is reported

between 38 and 48% after maxillofacial surgery, the inci-

dence varies depending on the type of surgery and may

reach up to 80% in high-risk patients [3, 4]. It is reported

that the risk of PONV in head and neck surgery including

nasal surgery is high, and that the incidence of PONV in

this group is 34–65% [5, 6]. Although PONV is almost

always self-limited and is not fatal, dehydration, electrolyte

imbalance, suture stretch and separation, venous hyper-

tension and bleeding, esophageal rupture, and life-threat-

ening airway obstruction due to PONV may cause
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significant morbidity [7]. For this reason, prophylaxis and

ultimately management of PONV are very important for

optimal patient outcomes, success of health care workers,

and a reduction in the cost of the entire hospital.

The first step in PONV prophylaxis is to identify risk

factors and high-risk patient populations. There are a large

number of anesthetic risk factors including the anesthetic

techniques used, volatile anesthetic agent use, nitrous oxide

use, duration of anesthesia, opioid use, and types of surgery

that are associated with PONV [8]. However, there are

many factors associated with patients that also increase the

risk of PONV. Among these, female sex (2.6 times more

than male sex) is considered to be the strongest determinant

for PONV among all risk factors. Prior PONV history is the

second strongest determinant for PONV, and it is also

important to note that the risk of PONV in first-degree

relatives of these patients is thought to be high [9]. Being a

nonsmoker, having a history of motion sickness, and being

aged below 50 years are other risk factors for PONV. The

simplified Patel score (sex, history of motion sickness or

PONV, smoking status, and postoperative opioid use) and

Koivuranta’s score (sex, history of motion sickness or

PONV, smoking status, age, and duration of surgery) are

appropriate choices for assessing the risk of PONV [9].

According to the Apfel score, the existence of 0, 1, 2, 3, or

4 risk factors is related with a 10%, 20%, 40%, 60%, and

80% incidence of PONV, respectively. In this scoring

system, 0–1 is classified as low, 2 as moderate, and 3–4 as

high risk of developing PONV [10]. For low-risk patients,

an approach based on the patient’s choice, cost effective-

ness, and benefit-to-risk ratio seems to be reasonable in the

management of PONV. The use of dual antiemetic agents

in PONV prophylaxis in patients with moderate risk is

recommended. The use of 2–3 antiemetics and taking into

account the anesthesia technique is recommended in high-

risk patients [11]. However, the development of clinically

useful parameters for the evaluation and prediction of

PONV with multifactorial origin is also important in terms

of patient satisfaction and economic aspects.

A correlation between the neutrophil-to-lymphocyte

ratio (NLR) and systemic inflammatory conditions, car-

diovascular diseases, neoplastic diseases, and metabolic

syndrome has been reported in various studies, and the

NLR is used as a simple and inexpensive index for the

diagnosis and follow-up of these conditions [12]. A rela-

tionship between hyperemesis gravidarum, which is char-

acterized by severe nausea and vomiting during pregnancy,

and the NLR has been shown [13]. However, few studies

have investigated the possible relationship between PONV

and the NLR in the literature.

In this study, we aimed to investigate whether preop-

erative NLR was a marker for PONV and to determine its

relation with antiemetic use.

Materials and Methods

This prospective observational study was approved by the

local ethics committee before its initiation (2018–2014).

Eighty patients aged 18–65 years in the I–II risk group of

the American Society of Anesthesiologists (ASA) who

underwent elective septorhinoplasty in the plastic surgery

clinic were included in the study. Patients with (a) preop-

erative blood transfusion, (b) uncontrolled systemic dis-

eases, (c) gastrointestinal system disorders, (d) antiemetic

and anticholinergic drug use history, (e) adverse effects

related with surgery, and (f) patients in whom a pharyngeal

buffer could not be placed because nausea and vomiting

rates might vary were excluded from the study. All patients

were deprived of solid food and liquid intake 6 h and 2 h

prior to surgery, respectively. All surgeries were performed

by the same surgeon, and surgical incisions were allowed

after intraoperative pharyngeal buffer placement in all

patients.

The NLR value was calculated by dividing the number

of neutrophils by the number of lymphocytes obtained

from the preoperative complete blood count. The cutoff

value of NLR calculated in the preoperative period was

accepted as 2 [12], and patients were divided into two

groups of 40 patients based on values above and below 2.

Patients with preoperative NLR\ 2 were included in

group 1 (n = 40).

Patients with preoperative NLR[ 2 were included in

group 2 (n = 40).

Age, sex, height, weight, body mass index (BMI), dura-

tion of surgery, and accompanying diseases were recorded

for all patients. Electrocardiography (ECG), noninvasive

blood pressure, peripheral oxygen saturation (SpO2), end-

tidal carbon dioxide (ETCO2), and body temperature moni-

toringwere performed in all patients. Anesthesia induction in

all patients was performed with 2–3 mg/kg-1 propofol

(Propofol� 1% I.V. injectable emulsion, 200 mg/20 mL

ampule, Fresenius Kabi Pharma Trading Co Ltd, Istanbul),

0.6–0.8 mg/kg-1 rocuronium bromide (Myocron� 50 mg/

5 mL I.V. Vem, Pharma Trading Co Ltd, Istanbul, Turkey),

and 1 lg/kg-1 remifentanil (Ultiva� 5 mg/5 mL,

GlaxoSmithKline, Istanbul, Turkey). In maintenance of

anesthesia, 2–2.5% sevoflurane (Sevorane� liquid 100%,

250 mL solution,Abbvie, Istanbul, Turkey)was givenwith a

50% air/O2 mixture, and 0.05–0.2 lg kg-1 min-1 remifen-

tanil infusion and rocuronium bromide as muscle relaxant as

needed were used. After the surgical procedure, for postop-

erative analgesia, 1 g metamizole sodium (Novalgin�, 1 g/

2 mL I.M./I.V. ampule, Sanofi Aventis Pharma Trading Co

Ltd, Istanbul, Turkey) was used and all patients in whom

sugammadex (Bridion� 200 mg/2 mL, Merck Sharp and

Dohme Corp, USA) was used to reverse neuromuscular
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blockade, and the patientswere transferred to the PACUafter

extubation. Nausea and vomiting in patients during the first

24 h in the PACU and in the related clinic and antiemetic

requirement were recorded. Patients with nausea and vom-

iting scores of 1 and higher (0 = no nausea, 1 = nausea,

2 = retching, 3 = vomiting) were treated with metoclo-

pramide (Metpamid�, 10 mg, Şifar Pharma, Istanbul, Tur-

key) as an antiemetic.

The relationship between the NLR obtained from pre-

operative complete blood counts and PONV and postop-

erative antiemetic use were statistically analyzed.

Statistical Analysis

Sample size: When a power analysis was performed at an

80% power and 0.05 significance level for the recovery

time, it was calculated that each group should have a

minimum of twelve and the optimum thirty cases.

The Kolmogorov–Smirnov test was used to determine

whether data were normally distributed. For the statistical

analysis, the Chi-square test, Mann–Whitney U test, and

independent samples t tests were used as appropriate.

P values\ 0.05 were considered statistically significant.

The demographic data are expressed as mean ± standard

deviation (SD) and range and categorical data as n and

percentage (%). Statistical analysis was performed using

the SPSS version 21.0 software package (IBM SPSS

Statistics for Windows, Armonk, NY, USA).

Results

Eighty patients were included in the study. There were no

statistically significant differences between groups 1 and 2

in terms of age, sex, smoking status, BMI, and duration of

surgery (p[ 0.05) (Table 1).

The preoperative mean NLR was significantly higher

(1.47 ± 0.30) in group 1 than in group 2 (3.09 ± 1.08)

(p\ 0.05) (Fig. 1).

The rate of nausea–vomiting in the recovery room and in

the postoperative 24-h period in group 1 was significantly

lower than in group 2 (p\ 0.05) (Table 2, Figs. 2, 3).

The rate of use of antiemetics in the recovery room and

in the postoperative 24-h period in group 1 was signifi-

cantly lower than in group 2 (p\ 0.05) (Table 2, Fig. 4).

Discussion

One of the most common postoperative complications after

nasal surgery, PONV, can extend the duration of stay in the

PACU in parallel with a prolonged recovery time of

patients [14]. There are studies, showing that each nausea–

vomiting attack extends the discharge time from the PACU

by 20 min [15, 16]. Although PONV prophylaxis was

shown to increase hospital costs, its cost was lower than

that of treating PONV and associated complications, and it

was reported that a nausea attack costs an extra $82 and a

vomiting attack costs an extra $305 [17]. Therefore, the

development of evidence-based parameters in the deter-

mination of patients who need nausea and vomiting pro-

phylaxis during the preoperative period is important to

reduce hospital costs.

History of motion sickness or PONV, smoking status,

volatile anesthetic agent or nitrous oxide use, intraoperative

or postoperative opioid use, long duration of surgery, and

certain surgical procedures are known to increase the risk of

PONV in adults [18]. Severe bleeding may occur during

surgery in the head and neck region because of the good

vascular network, and it is believed that this blood causes

PONV as a result of entering the stomach. For this reason, a

pharyngeal buffer is placed during nasal surgery to absorb

Table 1 Demographic data of the patients

Age (years) Sex (F/M) Smoking (Yes/No) ASA (I/II) BMI Duration of surgery

Group 1

NLR \ 2

(n = 40)

30.93 ± 10.93 25/15 26/14 17/23 22.30 ± 2.38 153.13 ± 27.97

Group 2

NLR C 2

(n = 40)

26.90 ± 07.84 31/9 29/11 22/18 21.61 ± 2.68 147.00 ± 34.11

Fig. 1 Neutrophil-to-lymphocyte ratio
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perioperative bleeding [19]. However, in their study, Korkut

et al. [14] reported that the pharyngeal buffer placed during

septorhinoplasty had no effect on PONV and that PONVwas

seen in the early period in about 59% of patients. Thus, we

aimed to determinewhether therewas a relationship between

NLR levels and PONV in nasal surgery by including patients

with pharyngeal buffers in the study.

NLR is a parameter for the diagnosis and follow-up of

inflammatory diseases and surgical diseases, which can be

easily calculated from the whole blood count [12]. NLR

values were shown to be high in patients with hyperemesis

gravidarum, and increased NLR was reported to be a

response to potential inflammation and to cause metabolic

changes [13, 20]. It is thought that inflammatory mediators

may influence the nausea and vomiting center by joining

the circulation [1]. Eftekharian and Roozbahany [21]

reported that a single-dose intravenous steroid given during

anesthesia induction reduced postoperative nausea and

vomiting by reducing inflammatory mediators. In the lit-

erature, there are many studies in which the threshold value

of NLRs is evaluated as[ 2 in determining the prognosis

of some types of cancer and for monitoring inflammatory

diseases such as systemic lupus erythematosus and

fibromyalgia [12]. Arpacı et al. [12] investigated the rela-

tionship between NLR and postoperative nausea and

vomiting in patients undergoing maxillofacial surgery, and

they reported that PONV risk significantly increased in

patients with NLR[ 2. Therefore, we accepted 2 as the

cutoff value in this study. The incidence of nausea and

vomiting and antiemetic use in the first postoperative 24 h

and in the PACU were significantly lower in patients with

NLR\ 2 than in patients with NLR[ 2. This difference

between the two groups is in line with the literature.

The two groups had similar characteristics in terms of

sex, age, BMI, concomitant diseases, and history of sus-

ceptibility to nausea–vomiting, which are considered as

risk factors for postoperative nausea and vomiting, and we

found no statistically significant difference between the

groups in regard to these factors.

There was no difference between the groups in terms of

anesthetic drugs and anesthesia method used. A nons-

teroidal anti-inflammatory drug (Novalgin� 1 g) was used

for postoperative analgesia, and no additional opioid was

given. There were no complications associated with anes-

thesia or surgery during the perioperative and postoperative

Table 2 Nausea and vomiting rates in the PACU and postoperative 24-h period

Recovery nausea–vomiting

(no/nausea/retching/ vomiting)

Recovery antiemetic

(not used/used)

Postoperative nausea–vomiting

(no/nausea/retching/vomiting)

Antiemetic use

in 24 h (mg)

Group 1 NLR\ 2

(n = 40)

32/5/1/2* 32/8* 23/2/0/15* 9.00 ± 11.27*

Group 2

NLR C 2

(n = 40)

20/13/4/3* 20/20* 10/4/2/24* 15.75 ± 11.52*

*p\ 0.05
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Fig. 2 Nausea, retching, and vomiting rate in the PACU
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Fig. 3 Nausea, retching, and vomiting rate in the postoperative 24-h

period

Fig. 4 Antiemetic use in the postoperative 24-h period
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period (e.g., hypoxia, hypercapnia, increased intracranial

pressure, postoperative bleeding).

Although there was no difference in terms of PONV

etiology between the groups, we found a statistically sig-

nificantly higher PONV ratio in patients in group 2 with

NLR[ 2 compared with group 1 patients with NLR\ 2.

As a result, although routine antiemetic prophylaxis

does not eliminate the risk of PONV in elective operations,

it can significantly reduce the incidence of PONV [22].

Prophylaxis is recommended only in patients with a high

risk of PONV [21]. We believe that the NLR value cal-

culated during the preoperative period may be a marker for

postoperative nausea and vomiting. However, further

studies with larger numbers of patients are needed to reach

a clearer conclusion.
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