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ABSTRACT

Aim: The aim of this study was to determine the relationship between postoperative pain scores and opioid analgesic
consumption according to BMI levels in patients undergoing laparoscopic cholecystectomy.

Material and Method: In this retrospective observational study, we scanned the medical data of 154 patients aged from 18-55
years who underwent laparoscopic cholecystectomy. Patients were divided into two groups based on the BMI cut-oft value
(Group Non-obese, BMI <30 kg/m?, n=59; Group Obese, BMI >30 kg/m?, n=35). Postoperative visual analog scale (VAS) pain
scores, total tramadol consumption, and intraoperative fentanyl bolus requirements were compared between the groups at five-
time points (T0: in the recovery room, T1: Ist hour in the ward, T2: 6th hour, T3: 12th hour, and T4: 24th hour).

Results: Postoperative VAS pain scores were significantly higher in the Group Obese at T1-2 time points (p=0.009). The
number of patients with a VAS score of >3 at the T-0 time point was significantly higher in the Group Obese (p=0.014). Total
tramadol consumption was significantly higher in the Group Obese (40.0+46.6 mg) than in the Group Non-obese (16.10+34.0
mg) (p=0.003). There was a weak positive correlation between BMI and postoperative pain scores (T0, T-1, T-2) of the patients,

and a moderate positive correlation (r=0.307) between total tramadol consumption.

Conclusions: According to the results of this study, BMI is associated with acute postoperative pain in patients undergoing
cholecystectomy, and obese patients require more opioid analgesia postoperatively. However, postoperative analgesia
requirements should be determined according to BMI levels in patients undergoing cholecystectomy.
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INTRODUCTION

Cholecystectomy is one of the most common
intra-abdominal  surgeries, usually = performed
laparoscopically. Although acute postoperative pain is
less common in laparoscopic surgery compared to open
surgery, many patients (30-70%) complain of moderate
to severe pain (1).

Acute postoperative pain can be defined as pain that
occurs due to a surgical procedure and decreases tissue
healing over time. Many studies have reported an increase
in length of stay, sleep disturbance, decrease in patient
satisfaction, prolonged immobilization time and increase
in opioid analgesic consumption due to poor control of
postoperative pain (2). It may also cause the development
of chronic pain (1-3). Therefore, it is important to treat it
effectively (3).
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Many factors such as the presence of preoperative
pain, preoperative anxiety, applied analgesic treatment
method, depression, surgical procedure, inflammation,
neuronal damage, gender, smoking, obesity and age
play a role in the etiology of postoperative pain (4).
Therefore, it is difficult to fully assess postoperative
pain and apply a standard treatment. Although the
cause of postoperative pain is inflammation and
neuronal damage, its pathophysiology is typical and
outcomes vary according to the patient. For this
reason, it is necessary to obtain new information on
pain mechanisms to identify patients at high risk of
postoperative pain in the preoperative period and to
develop individual treatment strategies (1-4).
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The relationship between overweight and pain has been
the subject of many studies. A high body mass index
(BMI) has been associated with many types of pain,
such as general body pain, back pain, and migraine (5).
In a comprehensive study, it was reported that higher
BMI was predictive of poor postoperative pain control
(6). Conversely, in another study, it was reported that
there was no relationship between BMI and pain (7).
However, the relationship between body mass index and
postoperative pain is still controversial. Therefore, the
potential relationship between overweight or obesity and
postoperative pain needs to be investigated by further
clinical studies. In addition, determining the relationship
between preoperative BMI levels and postoperative acute
pain scores and opioid consumption in patients who will
undergo laparoscopic cholecystectomy (LC) surgery may
help clinicians' pain management strategies.

We hypothesized that BMI correlated with postoperative
pain scores and opioid analgesic consumption. Therefore,
the main aim of this study was to evaluate postoperative
pain scores and opioid analgesic consumption, according
to BMI levels in patients who underwent LC. The
secondary aim was to determine the correlation of BMI
levels with postoperative pain scores and opioid analgesic
consumption.

MATERIAL AND METHOD
Study Design

This retrospective observational single-center study was
conducted out at Yozgat Bozok University Medical Faculty
Hospital, a tertiary medical center. The study was approved
by the Yozgat Bozok University Clinical Researchs Ethics
Committee (Date: 27.01.2021, Decision No: KAEK-
189 2021.01.27_05) and the Helsinki Declaration
guidelines were followed throughout the study. The
requirement for written informed consent was waived.

Study Participants

In this study, 154 adult patients of American Society of
Anesthesiologist (ASA) physical status 1-3 and over 18
years of age who underwent elective LC between May 2018
and July 2020 were examined. Demographic characteristics
of patients, ASA physical status, duration of operation,
BMI, and other data were obtained retrospectively from
evaluation forms recorded in the anesthesia polyclinic
during the preoperative period, anesthesia follow-up forms,
patient files, and the hospital information management
system. Patients receiving known pain treatment, pregnancy,
patients with ASA-IV, undergoing another invasive
procedure in addition to LC, patients with an additional
neurological and psychiatric history, intraoperative
conversion to open cholecystectomy, emergency cases,
intraoperative and postoperative non-protocol analgesic

applied and records (intraoperative, PACU or ward)
missing were excluded from the study. A total of 94 patients
remained included in the study (Figure 1).

Patients who underwent
cholecystectomy surgery between
May 2018 and July 2020 (n=154)

Patients not included in the study (n=19)
¢ Patients under the age of 18 (2)
*  Those who records are missing or

cannot be reached (8)
¢ Use of non-protocol analgesia (9)

Remained patients
(n=135)

Other patients excluded from the study
(n=41
.

Those receiving preoperative pain

management (2)

¢ Those with ASA-IV (6)

¢ Those with additional neurological and
psychiatric history (4)

¢ Those with intraoperative conversion
to open cholecystectomy (4)

¢ Those with emergency (21)

¢ Those who are pregnant (2)

¢ Those who have had another invasive

procedure (2)

Patients included in the study
(n=94)

Group Obese
(n=35)

Group Non-Obese
(n=59)

Figure 1. Flow diagram of the study

Clinical Data

Patients were classified according to their BMI scores
as Group Obese (BMI>30 kg/m?) and Group Non-
Obese (BMI<30 kg/m?). During the operation, standard
institutional anesthetic induction, monitoring, and
maintenance protocol were followed in the study. All
patients received standardized anesthesia induction (2-3
mg/kg propofol, 0.6-1.2 mg/kg rocuronium and 1 pg/
kg fentanyl). After orotracheal intubation, patients were
set to maintain a tidal volume of 8 mL/kg, I: E ratio 1:2,
respiratory rate 12/min, ETCO2 30 to 40 mmHg in
controlled ventilation mode. Maintenance of anesthesia
was provided by inhalation of 60% O2 and 40% air and
sevoflurane (minimum alveolar concentration [MAC] 0.8-
1.3). All surgeries were performed by experienced general
surgeons. All patients were given 1 mg/kg tramadol IV and
1 g paracetamol IV for postoperative analgesia, according
to the pain protocol of our institution, approximately
30 minutes before the end of the operation. At the end
of the surgery, residual neuromuscular blockade was
antagonized with neostigmine and atropine. When the
patient was awake, the endotracheal tube was extubated
and the patients were transported to the recovery
room. For postoperative pain management, all patients
were administered three times a day IV dexketoprofen
trometamol 50 mg as a standard. If sufficient analgesia
was not provided, in the first step, tramadol 50 mg iv was
administered. The total tramadol consumption of patients
in the postoperative first 24 hours was recorded.
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The additional dose of fentanyl administered to the patients
intraoperatively, the VAS (visual analog scale) (0-10) pain
scores in the postoperative recovery unit, the number of
patients with VAS >3/10, and the presence of nausea and
vomiting were recorded according to the anesthesia follow-
up form. In the first 24 hours postoperatively, the follow-
up parameters were recorded by examining the nurse
observation form. The data were analyzed retrospectively
at five-time points in the postoperative period: T0: recovery
room, T1: 1st hour in the ward, T2: 6th hour in the ward,
T3: 12th hour in the ward, and T4: 24th hour in the ward
(Figure 2). VAS resting pain scores (0 = no pain and 10 =
worst possible pain), additional opioid analgesic amounts,
and presence of nausea-vomiting at all postoperative time
points (T0-T4) of the patients were recorded by examining
the patient follow-up forms. All these variables were
compared between obesity groups.

12sthour
in the ward

1sthour
in the ward
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Time points of procedures

24sthour
in the ward

Figure 2. Time points of procedures

RESULTS
Analysis of Clinical Variables by Obesity Groups

Postoperative VAS pain scores were higher in the obese
group at T1-2 time points and showed a significant
difference (p= 0.009) (Table 1). There was no statistically
significant difference between the groups at other time
points (p>0.05). The number of patients with a VAS score
of >3 at the T-0 time point was significantly higher in the
obese group (p=0.014). 19 (54.3%) patients in the obese
group and 17 (28.8%) patients in the non-obese group
required additional boluses of fentanyl intraoperatively
(p=0.039). Total tramadol consumption was found to be
16.10+34.0 significantly higher in the obese group than in
the 40.0+46.6 non-obese group (p=0.003) (Table 2). The
nausea was observed in 9 (25.7%) patients in the obese
group and 6 (10.2%) patients in the non-obese group
(p=0.047). Vomiting was observed in 5.3% (5/94) of the
patients. There was no significant difference between the
groups in terms of postoperative vomiting.

Correlation Analysis of BMI and Clinical Variables

There was a weak positive correlation between BMI and
postoperative pain scores (T0, T-1, T-2) of the patients,
and a moderate positive correlation (r=0.307) with total
tramadol consumption (Table 3).

Table 1. Demographic data by obesity groups

Group Non-obese (n =59) Group Obese (n = 35) Total (n=94) P value

Age (years) 37.5+4.0 389+3.8 38.1+3.9 0.105°
Gender, n (%) 0.142°

Male 24 (40.7) 9 (25.7) 33 (35.1)

Female 35(59.3) 26 (74.3) 61 (64.9)
ASA physical state, I/II/IIT (%) 25/29/5 (42.4/49.2/8.5) 10/20/5 (28.6/57.1/14.3) 35/49/10 (37.2/57.1/10.6) 0.352°
Weight (kg) 66.8 +7.7 90.4 +13.3 75.6 £15.2 <0.001*
Height (m) 1.8 £0.8 1.6 £0.1 1.7£0.1 0.001*
BMI (kg/m?) 25917 36.4+2.6 29.8 £5.5 <0.001*
Operation time (minutes) 72.1+10.4 71+12.7 71.7 £11.3 0.631°
ASA: American Society of Anesthesiologist. BMI: Body Mass Index. Data are presented as the mean + SD for continuous variables and number and percentage for categorical
variable. aCompared by independent sample t-test. bCompared by Pearson’s chi-square test. P values in bold text indicate statistical significance at P < 0.05.

Table 2. Clinical characteristics according to obesity groups

Group Non-obese (n =59) Group Obese (n = 35) Total (n =94) P value
VAS score > 3 patients, n (%) 0.014?
No 42 (71.2) 16 (45.7) 58 (61.7)
Yes 17 (28.8) 19 (54.3) 36 (38.3)
Pain VAS score-T0 3 [2 to 4] 4 [3to 5] 3[3to5] 0.026¢
Pain VAS score-T1 2 [2 to 3] 2 [2 to 3] 2 [2 to 3] 0.009¢
Pain VAS score-T2 2 [1to 2] 2 [2t02] 2 [1to2] 0.009¢
Pain VAS score-T3 2 [1to2] 2 [2to2] 2 [1to2] 0.139¢
Pain VAS score-T4 2 [1to2] 2 [2to 3] 2 [1to2] 0.068¢
ﬁgif:fztrr?})‘;er;ggvfg;“‘(% 33 (55.9) 27 (77.1) 60 (63.8) 0.039*
Total tramadol consumption 16.10 (34.0) 40.0 (46.6) 25 (40.6) 0.003°
Nausea 0.047*
No 53 (89.8) 26 (74.3) 79 (84.0)
Yes 6 (10.2) 9 (25.7) 15 (16.0)
Vomiting 0.062*
No 58 (98.3) 31 (88.6) 89 (94.7)
Yes 1(1.7) 4(11.4) 5 (5.3)

Data are presented as the mean + SD, median [interquartile range] for continuous variables and number and percentage for categorical variable. aCompared by Pearson’s chi-square
test. bCompared by independent sample t-test. cCompared by Mann-Whitney U test. Pain scores reported on a VAS (Visual Analog Scale) ranging from 0 to 10.
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Table 3. Correlation analysis between BMI, postoperative pain
scores and total tramadol consumption

BMI 1 2 3 4 5
1. VAS-TO .207* 1
2. VAS-T1 287 749%* 1
3. VAS-T2 206%  .538%*  .660** 1
4. VAS-T3 171 379%% 480%*  .740** 1
5. VAS-T4 134 381 .492%¢  595%*  735%* 1
6. Total
tramadol 3074 A87*F  AT76%* 448**  257*  370%*
consumption
*Correlation is significant at the .05 level (2-tailed). **Correlation is significant at the
.01 level (2-tailed). VAS, Visual Analog Scale; BMI: Body Mass Index

DISCUSSION

The aim of this retrospective study was to investigate the
relationship between BMI and postoperative pain scores
and analgesic consumption in patients who underwent
LC. Several important findings were identified in the
present study. First; postoperative pain scores were
higher in obese patients. Second; intraoperative opioid
requirement and total opioid consumption were higher
in obese patients. Finally; a significant correlation was
found between BMI scores and postoperative pain scores
and opioid consumption.

Acute postoperative pain is defined as pain of rapid onset
and short duration resulting from nociceptive stimulation
of tissues induced by operative stress. Pain sensitivity
is highest during the first 24 hours postoperatively
and gradually decreases over this period (8). Despite
increasing knowledge and experience in the treatment
of acute postoperative pain, acute pain after laparoscopic
surgery is still a major problem (5). It is known that
the incidence of postoperative pain after laparoscopic
surgery can be up to 70%. In our study, in accordance
with the literature, approximately 38.3% of the patients in
the postoperative recovery unit had VAS pain scores >3.

Many previous studies have examined the relationship
between BMI and various pain syndromes (6,9). These
studies have shown that high BMI is a risk factor for
perceived pain (6). In a meta-analysis in which 53,362
patients were examined and 33 studies were included,
it was revealed that higher BMI may be a predictor of
poorly controlled acute postoperative pain (6). In the
same study, young age, female gender, smoking, history
of depressive symptoms, history of anxiety symptoms,
sleep difficulties, and use of preoperative analgesia were
also reported as other risk factors (6). In our study, the
number of patients with VAS >3 at the T-0 time point
was found to be higher in the obese group. However, pain
scores were higher in the obese group during the first 12
hours. In addition, in the study of Elgendy et al. (10), the
analgesic requirements of morbidly obese and super-
morbid patients who underwent laparoscopic sleeve
gastrectomy were compared. In this study, recovery

4

unit tramadol consumption and total paracetamol
consumption showed significant differences between
the groups. Moreover, postoperative pain scores and
hemodynamic stability values were similar between the
groups. In another past study, in ambulatory surgery
patients; BMI, duration of anesthesia, and certain types
of surgery were found to be important determinants of
pain in the post-anesthesia care unit (11). Based on these
results, high BMI may also be a risk factor for the presence
of postoperative pain in LC patients. These evidences in
the literature strengthen our hypothesis that there is a
relationship between postoperative pain and BMI levels.

When the literature is examined in detail, there are
also studies reporting that BMI is not associated with
postoperative pain and opioid consumption (7,12).
Cristina et al. analyzed the relationship of BMI and some
serum tissue damage markers with postoperative pain in
a study they conducted in patients undergoing inguinal
hernia surgery. In this study, contrary to what is known,
the authors reported that higher BMI is not associated
with higher postoperative pain and that high serum LDH
levels can provide useful information to predict moderate
to severe postoperative pain (12). Similarly, Grodofsky et
al. (7) in a study conducted in patients undergoing ankle
fracture surgery, aimed to determine the relationship
between gender and BMI and acute postoperative pain
scores. In this study, patients received only morphine
as preemptive analgesia, and no association was found
between obesity or gender and postoperative pain (7).

Although the physiological mechanism of the relationship
between obesity and pain has not yetbeen clearly explained,
various hypotheses have been put forward. When the
studies are examined in detail, there are limited studies in
this field and the evidence is insufficient. In the literature,
obesity-related pain has been studied from three aspects:
mechanical (mechanical pressure on tissue and joint),
behavioral (sleep and physical activity), and physiological
(inflammatory theory) (13,14). It has been reported that
obesity is basically a low-grade inflammatory disease
and obesity-related pain is associated with a systemic
inflammatory state. It has been reported that modulators
such as proinflammatory cytokines (TNF-a, IL-6, IL-
1B, and leptin), ghrelin, and galanin cause an increase in
pain sensitivity in patients with obesity (13-16). All these
mechanisms in the literature show that BMI is associated
with various types of pain.

Another result of this study was that patients who needed
intraoperative fentanyl were more common in the obese
group. Our results are consistent with studies in the
literature revealing the relationship between BMI and
pain (6,9,13-16). Unlike our study, Elgendy et al. found
that intraoperative fentanyl and morphine consumption
was lower in super morbidly obese patients. As the reason
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for this result; reported that since obese patients are more
sensitive to opioids, the application of effective multimodal
analgesia in their institute may contribute to reducing the
intraoperative or postoperative opioid requirements (10).
Pain regulation has been associated with endogenous
opioids in the literature. However, in an experimental
study, it was reported that basal endogenous opioid levels
were higher in obese mice (17). On the other hand, Elderly
et al. also claimed in their study that less need for analgesia
in super-obese patients may be due to higher endogenous
endorphin levels in obese patients (10).

Management of postoperative pain in obese patients
is specific. Postoperative pain management should be
multimodal to provide effective postoperative analgesia,
facilitate physiotherapy and mobilization, and avoid
opioid-related side effects. Paracetamol can be used
safely for this purpose, but its effectiveness is limited
(18). In our study, it was determined that the patients
routinely received IV paracetamol twice a day according
to the clinical protocol. Despite this treatment protocol,
it was observed that especially obese patients consumed
more opioids. NSAIDs are recommended for multimodal
analgesia because of better analgesia, reduced opioid
consumption, and fewer side effects (18).

One of the results of our study; obese patients have a
higher incidence of nausea. These results are consistent
with previous published studies. Nausea-vomiting is an
important problem frequently encountered in the acute
postoperative period. The causes of this problem may be
due primarily to obesity or the high doses of opioids used
more in obese patients. It is known that side effects of
opioids such as nausea and vomiting are common (19,20).
It has been reported in the literature that increased BMI
is an important risk factor for postoperative nausea and
vomiting (19). Conversely, there is also a study reporting
that increased BMI is not a risk factor for postoperative
nausea and vomiting (20).

This study has some limitations. Retrospective design,
single-center design, small study population, short
postoperative follow-up, and reliance on subjective pain
scores are some of the limitations of this study.

CONCLUSION

According to our conclusion from this study, BMI is
associated with acute postoperative pain and obese
patients need more postoperative opioid analgesia. For
this reason, it is necessary to determine the need for
analgesia in patients who will undergo laparoscopic
cholecystectomy in the acute postoperative period, after
taking into account the obesity status. Our results should
be supported by multicenter, randomized, and large
patient series.
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