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ABSTRACT
Aim: Postoperative pain is an important problem in patients undergoing video-assisted thoracic surgery (VATS). Thoracic 
paravertebral block (TPVB) is among the commonly used techniques for pain control after VATS. Despite the analgesic 
methods applied, the desired level of pain control can not be achieved in all patients. Therefore, clinicians and researchers are 
interested in factors affecting postoperative pain. One factor is the relationship between postoperative pain and body mass 
index (BMI). Although it has been reported that acute or chronic pain is more common in the general population with a BMI, 
the relationship between postoperative pain and BMI is still controversial. This study aims to investigate the effects of BMI on 
postoperative pain in patients who underwent TPVB in the treatment of pain after VATS.
Material and Method: Patients who had elective VATS and TPVB were included in the study. Patients who underwent TPVB 
with ultrasonography (USG) and postoperative intravenous (iv) morphine patient-control-analgesia (PCA) for postoperative 
analgesia were divided into three groups according to BMI. Group-I BMI: 18-24.99 kg/m2, Group-II BMI: 25-29.9 kg/m2, 
Group-III BMI: 30-40 kg/m2.
Results: 146 patients were included in the study. There was no significant difference between the postoperative 30th minute, 
1st hour, 6th hour, 12th hour, and 24th-hour VAS values of the patients in Group-I, Group-II, and Group-III. There was no 
statistically significant difference in terms of morphine consumption, additional analgesic requirement, and complications in 
all three groups.
Conclusion: It was determined that there was no relationship between BMI and postoperative pain scores in the first 24 hours 
in patients who underwent TPVB after VATS. In addition, it was determined that postoperative morphine consumption and 
additional analgesic needs were not associated with BMI. Effective pain control can be achieved in all patients, regardless of 
BMI, with effective peripheral nerve blocks and analgesics using practical imaging techniques such as USG.
Keywords: Body mass index, postoperative pain, thoracic paravertebral block, visual analog scale, video-assisted thoracic 
surgery
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INTRODUCTION

Video-assisted thoracic surgery (VATS), a less invasive 
technique, has become a popular method of choice in 
thoracic surgery (1). Although not as much as thoracotomy, 
postoperative pain is an important problem in patients 
undergoing VATS. Postoperative pain arises from the 
nociceptive stimulation induced on tissues by surgery and 
is at its highest intensity in the first 24 hours (2,3). Especially 
in the first 24-hour period, patients who underwent VATS 
are tried to provide postoperative pain control by applying 
different techniques. Thoracic paravertebral block (TPVB) 

is a common technique for pain control after VATS (4). 
Despite the analgesic methods applied, the desired level of 
pain control can not be achieved in all patients. However, 
prevention of postoperative pain is very important in terms 
of patient comfort, patient satisfaction and in preventing 
postoperative complications. Therefore, clinicians and 
researchers are always interested in the topics such as the 
factors affecting postoperative pain. One of these factors 
is the relationship between postoperative pain and BMI. 
Although it has been reported that acute or chronic pain is 
more common in the general population with a high body 
mass index (BMI), the relationship between postoperative 
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pain and BMI is still not clear (2,5-8). However, the studies 
in the literature state that adipose tissue and BMI affect 
the distribution of the analgesic drug in the area where 
the local anesthetic agent is applied, and the effect differs 
according to the age, gender, and weight of the patients (9-
14). Therefore, the effectiveness of the analgesia method 
applied after thoracic surgery may vary in patients with 
different BMIs, regardless of the success of the method. 
This may enable us to predict the postoperative pain level 
in patients based on BMI and to intervene early, before pain 
occurs. Thus, patient satisfaction can be increased, hospital 
stays can be shortened, and medication expenditures 
can be reduced by enabling personal postoperative pain 
management (15,16).

This study aims to investigate the relationship between 
BMI and postoperative pain in patients who underwent 
TPVB during the treatment of pain after VATS.

MATERIAL AND METHOD
Our study was carried out in a 3rd-level thoracic surgery 
center after the approval of the Ankara Keçiören 
Training and Research Hospital Ethics Committee (Date: 
12.04.2022, No: 2012-KEAK-15/2493). All procedures 
were carried out in accordance with the ethical rules and 
the principles of the Declaration of Helsinki.

The operating room receipts and postoperative pain forms 
of the patients who underwent elective VATS and TPVB 
between June 2021 and December 2021 were reviewed 
retrospectively. It was checked that informed consent 
was obtained from the patients. Patients who underwent 
TPVB with ultrasonography (USG) and postoperative 
intravenous (iv) morphine patient-control-analgesia 
(PCA) for postoperative analgesia were divided into 
three groups according to BMI. Group-I BMI: 18-24.99 
kg/m2, Group-II BMI: 25-29.9 kg/m2, Group-III BMI: 
30-40 kg/m2.

Following patients are included in our study: Aged 
between 18 and 80 years, in the American Society 
of Anesthesiologists (ASA) I-II-III risk group, BMI 
between 18 and 40 kg/m2, had elective VATS and TPVB 
and postoperative iv PCA with morphine for analgesia 
treatment.

Following patients were excluded from the study: Under 
the age of 18 and over the age of 80, ASA score IV and 
above, BMI below 18 kg/m2, BMI over 40 kg/m2, operated 
under emergency conditions, had chronic pain before the 
operation, were treated with analgesics other than TPVB 
and PCA with iv morphine.

Patients’ age, height, body weight, BMI, gender, applied 
surgery, complications (such as hypotension, bradycardia, 
nausea, vomiting, sweating, itching) if any, postoperative 

30th minutes, 1st hour, 6th hours, and 24th hours visual 
analog scale (VAS) values, postoperative 30th minutes, 1st 
hour, 6th hours, and 24th hours hearth rate, postoperative 
30th minutes, 1st hour, 6th hours, and 24th hours mean 
arterial pressures (MAP), morphine consumption during 
the postoperative 24 hours were recorded.

Thoracic Paravertebral Block Analgesia Protocol
TPVB application in our clinic is as follows. After 
cleaning and covering the skin in the lateral decubitus 
position, following the rules of antisepsis, in the operating 
room, TPVB was applied using 20 ml of bupivacaine 
0.25% 2-3 cm lateral to the T5 spinous process with 
USG. Intravenous morphine PCA was administered to 
these patients for 24 hours postoperatively. The PCA 
pump was limited to administering a bolus dose of 1 
mg/2ml of morphine and delivering a maximum dose 
of 12mg/24ml of morphine over 4 hours with 15-minute 
lock-in intervals.

In addition to the routine clinical practice, a different 
analgesic protocol can be applied to patients who have 
problems in their renal and hepatic functions, have 
allergies to the drugs, and do not accept the analgesia 
method to be applied. For analgesia, 20 minutes before 
the end of the operation 50 mg iv dexketoprofen and 
100 mg iv tramadol are administered and, 10 mg 
iv metoclopramide is administered for antiemetic 
purposes.

All patients receive paracetamol 1 g every 8 hours and 
50 mg dexketoprofen every 12 hours for multimodal 
analgesia.

Statistical Analysis
Data analyses were performed with SPSS for Windows, 
version 22.0 (SPSS Inc., Chicago, IL, United States). 
Whether the distribution of continuous variable was 
normal was determined by the Kolmogorov Smirnov test. 
Levene test was used for the evaluation of homogeneity 
of variances. Unless specified otherwise, continuous data 
were described as mean±SD and median (interquartile 
range). Categorical data were described as the number of 
cases (%). The chi-square test or Fisher’s exact test was used 
to compare qualitative data between groups. Statistical 
analysis differences in normally distributed variables 
between three independent groups were compared by the 
One-Way ANOVA test. Kruskal Wallis test was applied 
for comparisons of not normally distributed data. When 
a difference was detected, the post-hoc Tukey HSD test 
or Conover Inman test was used to identify the origin of 
the difference. p-value <0.05 is accepted as a significant 
level in all statistical analyses.
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There was no statistically significant difference in 
terms of morphine consumption, additional analgesic 
requirement, and complications in all three groups 
(Table 3).

DISCUSSION
According to our findings, there was no significant 
relationship between BMI and postoperative 30th minute, 
1st hour, 6th hour, 12th hour, and 24th hour pain scores in 
patients who underwent TPVB after VATS. There was no 
difference between the groups in terms of postoperative 
morphine consumption and additional analgesic needs.

Pain after VATS is a common condition and adequate 
control of postoperative pain in patients undergoing 
VATS is very important for the prevention of 
pulmonary complications (17). Adequate management 
of postoperative pain provides early mobilization, 
lowers hospital stay, lowers costs, and increases patient 
satisfaction (18-21). It is also important to protect 
the lung, which has already suffered tissue damage 
after thoracic surgery, from complications such as 
postoperative pneumonia and atelectasis. For the early 
mobilization of patients after surgery, coughing should 
be ensured so that lung secretions can be cleared. This 
can only be possible by providing adequate analgesia to 
the patient (17,22). However, with using more opioids 
than necessary while providing postoperative pain 
control, side effects, such as respiratory depression and 

RESULTS
A total of 146 patients were included in the study. The 
demographic data of the patients, their ASA scores, 
applied surgery, and the duration of the anesthesia are 
given in Table 1.

1st hour, 12th hour, and 24th hour MAP values of Group-III 
were statistically significantly higher than Group-I and 
Group-II. There was no significant difference between 
the groups in terms of postoperative heart rates.

 VAS values at 30 minutes, 1 hour, 6 hours, 12 hours, 
and 24 hours postoperatively did not differ significantly 
between Group-I, Group-II, and Group-III patients. 
(Table 2). The change in VAS according to BMI is shown 
in Figure 1.

Figure. VAS Changes according to BMI

Table 1. The demographic data of the patients, their ASA scores, 
applied surgery, and the duration of the anesthesia

Mean±SD Median (IQR)
Gender

 Female 46 31.5%
 Male 100 68.5%

Age 47.11±15.74 49.50 (26)
BMI 26.02±5.29 25.33 (7.08)

 Group-I: BMI: 18-24.99 kg/m2 71 48.6%
 Group-II: BMI: 25-29.9 kg/m2 48 32.9%
 Group-III: BMI: 30-40 kg/m2 27 18.5%

ASA
 ASA II 87 59.6%
 ASA III 59 40.4%

Operation
 Wedge Resection 71 48.6%
 Segmentectomy / Lobectomy 39 26.7%

Decortication 36 24.7%
Duration of the anesthesia/ 
minute

192.79±78.25 180 (105)

SD: Standart deviation, IQR: interquartile range, BMI: body mass index, ASA: 
American Society of Anesthesiologists

Table 2. VAS values of groups
Group-I Group-II Group-III p

Mean±SD Mean±SD Mean±SD
VAS 30th min 3.68±1.71 4.08±1.80 3.56±2.08 0.320 β

VAS 1st hour 3.45±1.73 3.85±1.58 3.44±2.01 0.409 β

VAS 6th hour 2.93±1.57 3.31±1.64 3.07±1.71 0.442 β

VAS 12th hour 2.46±1.27 2.81±1.41 2.59±1.19 0.384 β

VAS 24th hour 1.51±1.22 2.04±1.53 1.33±0.96 0.099 β

Kruskal Wallis β. VAS: visual analog scale, SD: Standart deviation, min: minute

Table 3. Morphine consumption, additional analgesic need, and 
complications

Group-I 
(n:71)

Group-II 
(n:48)

Group-III 
(n:27) p

Morphine 
consumption, ml* 43.51±26.92 41.40±21.40 37.33±24.01 0.542

Additional analgesia 0.194
No 33 (46.5%) 15 (31.3%) 13 (48.1%)
Yes 38 (53.5%) 33 (68.8%) 14 (51.9%)
Complications
Nausea/vomiting 1 (1.4%) 3 (6.3%) - 0.313
Hypotension 1 (1.4%) - 1 (3.7%) 0.449
Bradycardia - - - -
Sweating 1 (1.4%) - - 0.999
Itching - - - -
One-Way ANOVA*, Post hoc Tukey HSD or Conover-Inman test was performed for 
the binary comparisons among the groups and the p value was set at 0.05. ml: milliliter
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low saturation, may be encountered (23). Here, it may be 
necessary to provide patients with invasive mechanical 
ventilator support again. This may cause additional 
complications, such as ventilator-associated pneumonia, 
barotrauma, and volutrauma in patients (24). Therefore, 
providing analgesia with adequate doses of agents 
is especially important in thoracic surgery. In short, 
predicting pain is important to prevent unnecessary drug 
administration and the side effects of these drugs while 
providing effective control of pain (25).

Postoperative pain can be affected by behavioral and 
emotional changes as well as nerve damage, tissue 
inflammation, genetic factors and, physiological factors 
(26). Many factors that can affect pain have been the area 
of interest of researchers. One of them is BMI. However, 
the relationship between postoperative pain and BMI 
has not been identified. There are studies that highlight 
different relationships between postoperative pain and 
BMI in different surgeries.

In a study conducted on patients who underwent 
thoracotomy and underwent epidural catheterization, 
it was stated that an increase in BMI increased VAS 
(27). Again, it has been reported in the literature that 
patients with higher BMI have higher pain scores and 
more narcotic requirements (28,29). Unlike the results 
obtained in these studies, it was revealed that there is 
no relationship between BMI and postoperative pain 
in a study conducted on patients who underwent 
ankle fracture surgery (30). Similarly, in another study 
conducted with patients undergoing general surgery, 
it was found that high BMI was not associated with a 
higher pain score (2). A positive relationship between 
BMI and postoperative pain was not seen in another 
study of breast cancer patients (31). Similarly, in a 
study conducted on patients who underwent tubular 
gastrectomy, no relationship was found between BMI 
and postoperative pain (7). In our study, no correlation 
was found between BMI and VAS in patients who 
underwent VATS and TPVB. This result can be 
considered as the result of effective analgesia applied to 
the patients. Because when we look at the VAS values of 
our patients, it was determined that the VAS averages 
in all groups (Group-I, Group-II, and Group-III) were 
below 4 in the first 12 hours postoperatively, and below 
3 after the 12th hour. Only the mean VAS at the 30th 
minute in Group-II was found to be 4.08. However, this 
is not statistically significant.

There are studies showing that obese patients have 
different opioid needs in the postoperative period 
(28,29). However, in our study, it was determined that 
there was no difference between the groups in terms 
of morphine consumption amounts and additional 
analgesic needs.

In a study, it was stated that the VAS value of the 
patients increased as the BMI increased in patients 
who underwent thoracotomy and provided analgesia 
with an epidural catheter (27). Because BMI affects the 
adipose tissue in the epidural region, it may reduce the 
effectiveness of medications or result in epidural catheter 
application failure (32). Often, epidural catheterization 
is not performed using imaging techniques. Therefore, 
besides to the failure of catheter application, situations 
such as lateralization or displacement of the catheter 
to different levels cannot be noticed. This may cause 
insufficient analgesia in patients with high BMI. 
However, since the TPVB was performed with USG 
in our study, we can say that the success rate was high 
and effective analgesia was provided in all patients. 
Studies have reported that peripheral nerve blocks are 
technically more difficult and have lower success rates 
in patients with a BMI greater than 25 kg/m2 (32,33). 
The paravertebral block has high failure rates according 
to other blocks (33). However, with introducing USG 
in peripheral block applications, the failure rates have 
decreased considerably (34,35). In our study, TPPV was 
performed under the guidance of USG. We can state 
that the applied block is effective and provides effective 
analgesia. However, studies have shown that the fat ratio 
in the area where the local anesthetic is administered 
may affect the distribution and pharmacokinetics of the 
agent (27,11-14). As a result, the transport of drugs to 
target tissues and the duration of anesthesia are affected 
(27, 36). These studies are mostly focused on the epidural 
area. In our study, a local anesthetic agent applied to 
the paravertebral area. Unlike these studies, similar 
analgesic effects were observed in all groups in our study 
and the VAS values of all groups were similar regardless 
of BMI, which may indicate a difference in adipose tissue 
between the epidural area and the paravertebral area. 
However, we think this situation should be supported by 
different studies.

The limitation of our study is that the study is retrospective 
and single-centered. More comprehensive information 
about the results of the study can be obtained with 
prospective and large series.

CONCLUSION
In conclusion, we found that there was no relationship 
between BMI and postoperative pain scores in the first 
24 hours in patients who underwent TPVB after VATS. 
Postoperative morphine consumption and additional 
analgesic need were not associated with BMI. We think 
that effective pain control can be achieved in all patients, 
regardless of BMI, with analgesics and effective peripheral 
nerve blocks using practical imaging techniques such as 
USG. 
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