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Abstract

Introduction Thoracotomy procedures can result in significant pain and cause nausea/vomiting. Glucocorticoids
have anti-emetic and analgesic effects due to their anti-inflammatory and nerve-blocking properties. This study
investigates the additive effect of local dexamethasone with bupivacaine as sole analgesic medication through a
peripleural catheter after thoracotomy.

Method The study was conducted as a randomized control trial on 82 patients. Participants were allocated to receive
either 2.5 mg/kg of bupivacaine plus 0.2 mg/kg of dexamethasone or 2.5 mg/kg of bupivacaine plus the same
amount of normal saline as placebo through a 6 French peripleural catheter implemented above the parietal pleura
and beneath the musculoskeletal structure of the chest wall. The primary outcome was the severity of pain 24 h after
the operation in the visual analogue scale (VAS) score. Secondary outcomes were the incidence of nausea/vomiting,
opioid consumption for pain control, and incidence of any adverse effects.

Results : A total of 50 participants were randomized to each group, and the baseline characteristics were similar
between the groups. Median of VAS score (6 (3-8) vs. 8 (6-9), p <0.001), postoperative opioid consumption (9 (36%) vs.
17 (68%) patients, p=0.024), and median length of hospital stay (4 (3-8) vs. 6 (3-12) days, p <0.001) were significantly
lower in the dexamethasone group. However, postoperative nausea/vomiting (p=0.26 for nausea and p=0.71 for
vomiting) and surgical site infection (p = 0.55) were similar between the two groups.

Conclusion In thoracotomy patients, administering local dexamethasone + bupivacaine through a peripleural
catheter can reduce postoperative pain, analgesic consumption, and length of hospital stay.

Trial Registration Iranian Registry of Clinical Trials (IRCT20220309054226NT1, registration date: 3/21/2022.
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Introduction

Thoracotomy and its extensive incision on a part of the
body with sensitive skin and rich sensory nerves brings
significant pain after surgery, which may have negative
consequences during the postoperative period if pain
control is inadequate [1, 2]. These consequences may
include complications such as atelectasis, pneumonia,
and respiratory failure [1, 2]. In addition, chronic post-
thoracotomy pain (CPTP) can be the result of poorly
controlled acute pain following the surgery and persists
for at least 2 months [3]. Therefore, perioperative anal-
gesia is necessary to reduce postoperative pain (POP),
prevent complications, and improve quality of life after
thoracotomy.

Previous studies showed that glucocorticoids can be
used as postoperative analgesic agents due to their nerve-
blocking and anti-inflammatory properties in different
types of surgeries [4-7]. In addition, a previous meta-
analysis showed the beneficial role of intravenous dexa-
methasone in reducing POP and postoperative nausea/
vomiting (PONV) [8]. However, the right dosage, effi-
cacy, and the best route of administering it are not clear
in thoracotomy. A critical analysis of enhanced recovery
after thoracic surgery (ERATS) protocols underscored
the ambiguity within the field. Among the five protocols
scrutinized, each employed distinct techniques for POP
management, ranging from oral medication to intrave-
nous, intercostal, paravertebral, and epidural anesthesia
[9]. Thoracic epidural analgesia (TEA) and thoracic para-
vertebral block (TPVB) are common approaches of POP
management after thoracic surgery. Nevertheless, their
implementation can be technically demanding and prone
to considerable risks, such as pneumothorax, hematoma,
dura puncture, infection, and nerve injury [10-13]. How-
ever, analgesia in peripleural area, where the injury has
happened and is rich in somatic pain sensation, repre-
sents a regional, multilevel intercostal analgesic approach
employed for managing POP. This technique involves
the placement of a catheter above the parietal pleura at
the end of the surgery under general anesthesia or direct
thoracoscopic visualization. Importantly, no discernible
impact on mobility, visceral physiologic functions, or
blood pressure was found in previous investigations [14].
Peripleural analgesia is gaining popularity among alter-
nate method of pain relief in thoracotomy, breast, and
minimally invasive cardiothoracic surgery [15, 16]. Peri-
pleural analgesia catheters enable a continuous adminis-
tration of local anesthetic agents during the perioperative
period to the exact intervention site. It is hypothesized
that analgesia occurs by diffusion of local anesthetic into
the parietal pleura, intercostal nerves, and intrathoracic
sympathetic chain, thus providing adequate analgesia for
unilateral thoracic and upper abdominal pain [17]. Pre-
vious studies have investigated the effect of subpleural
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multilevel intercostal continuous infusion of ropivacaine
after thoracoscopic lung resection [14]. However, to date,
no study has explored the effect of a bolus dose of dexa-
methasone via peripleural catheter on POP after thora-
cotomy. Therefore, the current study aims to investigate
the effect of administering dexamethasone plus bupiva-
caine or bupivacaine plus placebo on POP, PONYV, opioid
consumption for pain control, and length of hospital stay
by using a peripleural catheter before closing the chest
wall in thoracotomy patients.

Methods and materials

Study design

This current randomized, double-blinded, placebo-
controlled parallel trial was conducted between Janu-
ary 2022 and December 2022 at our university-affiliated
hospital. All procedures performed in this study were in
accordance with the ethical standards of the institutional
and national research committee and the 1964 Helsinki
declaration and its later amendments. Written informed
consent was obtained from all of the participants before
the enrollment. The protocol of this study was approved
by the institutional review board of the Isfahan University
of Medical Sciences and received approval number “IR.
MUILMED.REC.1400.811" The protocol of this study has
been submitted, registered, and approved by the Iranian
Registry of Clinical Trials (IRCT20220309054226N1, reg-
istration date: 3/21/2022) and is available online through
their website (irct.ir).

Participants

The inclusion criteria comprised patients undergo-
ing elective thoracotomy and lobectomy for conditions
including lung hydatid cysts, bronchiectasis, and lung
cancer, excluding cases with pleural metastasis. Partici-
pation in the study was contingent upon patient consent.
Exclusion criteria were patients with a documented his-
tory of allergic reactions to glucocorticoids and/or bupi-
vacaine, those who expired intraoperatively, lung cancer
with pleural involvement, mesothelioma, asbestosis,
opioid use disorder, and empyema. In addition, patients
who were intubated more than 24 h after surgery were
excluded from the study.

Interventions

After posterolateral thoracotomy and before closing the
pleura and chest wall, a 6 French, multi pore catheter was
inserted between the intercostal muscles and the parietal
pleura and then fixed to the skin. Participants were ran-
domly assigned to either the dexamethasone+bupiva-
caine group (DPB) or the bupivacaine+placebo group.
The combination of 2.5 mg/kg bupivacaine (5 mg/ml,
Mylan Pharmaceutical Co. France) and 0.2 mg/kg dexa-
methasone (to a maximum dose of 14 mg, each ampule
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contains 4 mg/ml, Iran Hormone Pharmaceutical Com-
pany, Tehran, Iran) was administered via the catheter for
the intervention group. The safety and efficacy of dexa-
methasone with dose of 0.2 mg/kg was shown previously
[18]. The control group received 2.5 mg/kg of bupiva-
caine along with normal saline in an equivalent volume as
given to the treatment group. The same dose in the same
volume of bupivacaine was administered peripleurally via
the catheter to both groups every 8 h till 24 h after the
surgery. The chest tube was removed after 2-5 days with
regard to full lung expansion in CXR imaging (no visible
space between pleural layers).

Randomization and blinding

The trial was conducted using the block randomization
technique, in which with computer-generated random-
izer software, two blocks each with 25 patients were used.
This randomization was done by a trained analyst, with-
out interference in the trial process and being blinded
to the included patients and assessment of outcomes.
The randomization process was concealed and sequen-
tially numbered opaque sealed envelopes (SNOSE)
were used. Both participants and involved investiga-
tors were blinded. A blinded pharmacist provided the
medications from pharmaceutical companies and dexa-
methasone+bupivacaine or bupivacaine+placebo were
prepared in identical syringes by the hospital pharmacy
in operation due date and before finishing the surgery. To
achieve this, the investigational and control medications
were prepared and labeled by an independent research
team not involved in direct patient care or outcome
assessments. Each medication package was coded with
a unique identifier that concealed its contents, prevent-
ing the pharmacist from discerning the treatment group.
After terminating the trial and revealing the results, the
groups of the study became unblinded.

Outcome measures

Age, gender, medical history, weight, height, body mass
index (BMI), hypertension, diabetes, and smoking were
extracted from the patient’s medical records. The pri-
mary outcome was severity of the POP, and the second-
ary outcomes were frequency of PONV, postoperative
opioid use on the next day after surgery for pain control,
and incidence of any adverse events. The POP intensity
was measured by the Visual Analogue Scale (VAS) with
a 0—10 Likert scale 24 h after the operation. Any patient
in pain received 10 mg/kg intravenous acetaminophen
every six hours. In case of resistance to acetaminophen
and severity of more than mild pain category on VAS [19,
20], a single shot of intramuscular pethidine (1 mg/kg)
was administered. Morphine and intravascular adminis-
trations (either slow IV or infusion) were avoided due to
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the risk of apnea, atelectasis, and breath difficulties after
thoracotomy and lung damages.

Sample size

According to Mao et al. study [21], considering
alpha=0.05, beta=0.2, and what has been reported for
the mean and standard deviations of VAS 24 h after tho-
racotomy (dexamethasone group: 0.81+0.40, control
group: 1.71£1.08), a total of 28 patients was calculated to
be sufficient for this study.

Statistical analysis

Median (range) and frequency (%) were used for the pre-
sentation of numerical and categorical data, respectively.
Chi-square test was used for comparison of categorical
variables. Shapiro-Wilk test and Q-Q plot were used to
assess the normal distribution of continuous data. Inde-
pendent t-test and Mann-Whitney U test were used for
normally and non-normally distributed continuous vari-
ables, respectively. A p-value less than 0.05 was consid-
ered statistically significant. All analyses were conducted
using SPSS software version 26.0 (IBM Corp. USA).

Results

Participants

A total of 82 patients were screened for eligibility and 25
participants were randomized to each group. Figure 1
shows the CONSORT diagram of the present study. The
baseline characteristics of the participants were similar
between the two groups, with no significant differences
in age, gender, BMI, hypertension, or smoking status. The
duration of the operation was similar for both groups
(Table 1).

Postoperative pain, analgesic consumption, and length of
stay

The VAS score was significantly lower in the dexameth-
asone group (6 [3-8] vs. 8 [6-9], respectively, p<0.001;
Figure 2). The rate of opioid administration was signifi-
cantly higher in the bupivacaine+placebo group (9 (36%)
and 17 (68%) patients, respectively, p=0.024). Length of
hospital stay was significantly lower in the dexametha-
sone group (4 [3-8] and 6 [3-12] days, respectively,
p<0.001; Figure 3).

Postoperative nausea, vomiting, and infection

Although PONV were lower in the dexamethasone
group, the difference was not statistically significant
(nausea: 10 (40%) vs. 14 (56%), respectively, p=0.26 and
vomiting: 4 (16%) vs. 5 (20%), respectively, p=0.71). In
addition, the rate of postoperative surgical site infection
was not significantly different between the two groups
(1 (4%) and 2 (8%) for dexamethasone+bupivacaine and
placebo groups, respectively, p=0.55).
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Assessed for eligibility (n=82)

Excluded (n=32)

+ Declined to participate (n=18)

+ Opioid addict (n=10)

+ Chronic corticosteroid use (n=4)

A 4

Randomized (n=50)

}

A 4

Allocated to Dexamethasone plus Bupivacaine
(n=25)

Lost to follow-up (n=0)

A 4

Analysed (n=25)

Fig. 1 CONSORT flow diagram of study population

Table 1 Demographic and pre-operative patients’ characteristics

Variable Dexametha- Bupiva-
sone+Bupivacaine caine+pla-
(n=25) cebo
(n=25)
Age (years) 36 (19-84) 36 (18-69)
Male gender, n (%) 18 (72%) 17 (68%)
Weight (kg) 73.2+10.07 7394+1357
Height (cm) 173.96+9.09 171.92+11.39
BMI (kg/mz) 2424+315 24924297
Hypertension, n (%) 8 (32%) 6 (24%)
Diabetes, n (%) 7 (28%) 6 (24%)
Smoking, n (%) 15 (60%) 14 (56%)
Operation duration (hours) 2 (1.5-3) 2(1.5-2.5)

All p-values are statistically nonsignificant

Discussion

To the best of our knowledge, this is the first study
investigating the analgesic efficacy of a bolus dose of
dexamethasone administered via peripleural catheter fol-
lowing thoracotomy. Our findings reveal that the com-
bination of peripleural dexamethasone and bupivacaine
yields an enhanced effect in mitigating postoperative

|

Allocated to Bupivacaine (n=25)

Lost to follow-up (n=0)

v
Analysed (n=25)

pain (POP), reducing opioid usage, and shortening hos-
pital stays in thoracotomy patients when compared to the
administration of bupivacaine alone. However, the rate
of PONV was not significantly different between groups.
Therefore, we recommend anesthesiologists, general,
thoracic, and trauma surgeons to test peripleural catheter
for their patients.

Thoracotomy is commonly regarded as one of the most
excruciating surgical procedures, and the resulting POP is
frequently intense and challenging to treat [22]. POP fol-
lowing thoracic surgery poses a significant clinical chal-
lenge, often linked to heightened morbidity and mortality
rates. Research indicates that inadequate pain control
can result in severe pulmonary complications, including
impaired secretion clearance, mucous plugging, and atel-
ectasis [23]. Previous studies used different approaches
to administer dexamethasone to thoracotomy patients
such as intravenous; however, neither of them evaluated
peripleural way. In this study, we employed a 6 F peri-
pleural catheters, being placed beneath the musculoskel-
etal structure and above the parietal pleura to administer
local anesthetics into numerous intercostal levels, where
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Post operative VAS Score
P-value<0.001

6 (3-8)

8 (6-9)

Dexamethasone+Bupivacaine

Fig. 2 The visual analogue scale (VAS) score in dexamethasone + Bupivacaine group versus Bupivacaine + placebo group after thoracotomy

Length of stay (days)

P-value<0.001

6 (3-12) days
4 (3-8) days i
Dexamethasone+Bupivacaine Bupivacaine

Fig. 3 The hospital length of stays (days) in dexamethasone + Bupivacaine group versus Bupivacaine + placebo group after thoracotomy
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the exact intervention is and highest pain sensation is
coming from. It has been proposed that local anesthe-
sia solution diffuses out of the pleural cavity, blocking
multiple intercostal nerves, the sympathetic chain of the
upper extremity, the brachial plexus, splanchnic nerves,
phrenic nerves, coeliac plexus, and ganglia, producing
effective analgesia both above and below the diaphragm,
even though the exact mechanism of action of intra-pleu-
ral analgesia is unclear [24]. The most plausible pathway
for fluid transmission in the parietal pleura is the stomata
that are located between the mesothelial cells. Studies on
cadavers showed that Indian ink spread from the parietal
pleura into the peripleural area and returned to several
intercostal nerves. This served as the foundation for our
study’s positioning methodology [25-27].

Prior research reported inconsistent findings when
comparing the impact of peripleural analgesia with alter-
native methods for reducing POP. Jung et al. conducted
a study comparing peripleural analgesia with intravenous
patient-controlled analgesia and reported similar aver-
age pain scores between the two methods [28]. Further-
more, in 2011, Hotta et al. conducted a randomized study
comparing TEA to extrapleural continuous analgesia for
patients with video-assisted thoracoscopic surgery. The
requirement for rescue analgesia and pain levels on the
visual analog scale did not differ significantly, accord-
ing to their findings [29]. On the contrary, Tezcan et
al. showed that in the peripleural analgesia group, all
patients necessitated rescue analgesia, whereas in the
TEA group, five patients (33%) required rescue analgesia.
Additionally, patients who received peripleural analgesia
demonstrated higher visual analogue scores both at rest
and during coughing compared to those who received
TEA [30]. Furthermore, Kanazi et al. demonstrated that
patients who underwent peripleural analgesia experi-
enced higher visual analogue scores both at rest and dur-
ing coughing compared to those who received TEA [31].
These conflicting results may stem from variations in
analgesic types, dosages, patient comorbidities, and the
diverse types of thoracotomies involved.

However, when using peripleural analgesia, several
advantages should be considered. Patients with properly
positioned TEA are frequently labeled as “immobilized”
even if their legs continue to have motor function. How-
ever, patients with peripleural analgesia do not have a
loss of motor function [14]. In addition, significant post-
void residuals were observed in individuals with TEA in a
prospective trial; however peripleural analgesia does not
present this issue [32]. Another advantage of peripleu-
ral analgesia in comparison to TEA and other regional
analgesic techniques, such as paravertebral block, inter-
costal block, and erector spinae block, is its rapid place-
ment under direct vision and the absence of additional
equipment or specialized staff (except for the catheter).
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Furthermore, patients benefit from the placement of the
analgesic catheter under general anesthesia, as opposed
to the potentially stressful awake placement required
for a thoracic epidural catheter or awake percutaneous
regional analgesic techniques [14, 33].

Our results should be interpreted by considering sev-
eral limitations. First, the long-term results of dexa-
methasone and its effect on CPTP were not investigated.
Second, the VAS score was only assessed after 24 h,
potentially overlooking variations in pain levels during
the immediate postoperative period and later recovery
stages. Future research should include multiple assess-
ments of various subjective and objective questionnaires
evaluating different aspects of postoperative quality at
various intervals post-thoracotomy, such as immediately
after surgery, at several points during the first 24 h, and
over the subsequent recovery period. Third, we were
unable to perform a dose-response analysis between
dexamethasone and VAS. Further research is warranted
to determine the optimal dosing and timing of dexameth-
asone in this setting.

Conclusion

Local dexamethasone administration through a peripleu-
ral catheter can significantly reduce postoperative pain,
opioid consumption, and length of hospital stay after
thoracotomy. These findings highlight the potential ben-
efits of utilizing dexamethasone as an effective and safe
additive to current postoperative pain management strat-
egies, such as bupivacaine. However, it did not show an
anti-emetic effect in this group.

Author contributions

M.S.: conception, design, acquisition, analysis, interpretation H.T.: conception,
design, acquisition, analysis, interpretation E.S.: analysis, interpretation A.S.:
analysis, interpretation H.Z.: analysis, interpretation PS.: conception, design,
acquisition, analysis, interpretation A.F.: conception, design, acquisition,
analysis, interpretationAll authors contributed both in drafting the primary
article and then revising it properly. All authors have approved the submitted
version and have agreed both to be personally accountable for the author’s
own contributions and to ensure that questions related to the accuracy

or integrity of any part of the work, even ones in which the author was

not personally involved, are appropriately investigated, resolved, and the
resolution documented in the literature.

Funding
Not applicable.

Data availability
The datasets used and/or analysed during the current study available from the
corresponding author on reasonable request.

Declarations

Human Ethics and Consent to participate

All procedures performed in this study were in accordance with the ethical
standards of institutional and national research committee and with 1964
Helsinki declarations and its later amendments. Written informed consent was
obtained from all of the participants before the enroliment. The protocol of
this study was approved by the institutional review board (IRB) of the Isfahan
University of Medical Sciences and received approval number “IR. MULMED.



Talebzadeh et al. BMC Anesthesiology

(2024) 24:240

REC.1400.811" The trial protocol was submitted, registered, and approved by
the Iranian Registry of Clinical Trials (IRCT, a WHO-accredited organization) and
received the code of IRCT20220309054226N 1" (registration date: 3/21/2022),
which is available online through their website (irct.ir).

Conflict of interest
Authors declare no conflict of interests.

Received: 6 March 2024 / Accepted: 8 July 2024
Published online: 16 July 2024

References

1.

Khelemsky Y, Noto CJ. Preventing post-thoracotomy pain syndrome. Mt Sinai
J Medicine: J Translational Personalized Med. 2012;79(1):133-9.

Sabanathan S, Eng J, Mearns A. Alterations in respiratory mechanics following
thoracotomy. J R Coll Surg Edinb. 1990;35(3):144-50.

Wildgaard K, Ravn J, Kehlet H. Chronic post-thoracotomy pain: a critical
review of pathogenic mechanisms and strategies for prevention. Eur J Car-
diothorac Surg. 2009;36(1):170-80.

Feroci F, Rettori M, Borrelli A, Lenzi E, Ottaviano A, Scatizzi M. Dexamethasone
prophylaxis before thyroidectomy to reduce postoperative nausea, pain,

and vocal dysfunction: a randomized clinical controlled trial. Head Neck.
2011,33(6):840-6.

Fukami'Y, Terasaki M, Okamoto Y, Sakaguchi K, Murata T, Ohkubo M, Nishimae
K. Efficacy of preoperative dexamethasone in patients with laparoscopic
cholecystectomy: a prospective randomized double-blind study. J Hepato-
biliary-Pancreat Surg. 2009;16:367-71.

Li X-L, Zhang Y, Dai T, Wan L, Ding G-N. The effects of preoperative single-
dose thoracic paravertebral block on acute and chronic pain after thora-
cotomy: a randomized, controlled, double-blind trial. Medicine. 2018,97(24).
Saleh AH, Hassan PF, Elayashy M, Hamza HW, Abdelhamid MH, Madkour

MA, et al. Role of dexamethasone in the para-vertebral block for pediatric
patients undergoing aortic coarctation repair. Randomized, double-blinded
controlled study. BMC Anesthesiol. 2018;18(1):1-7.

Waldron N, Jones C, Gan T, Allen T, Habib A. Impact of perioperative dexa-
methasone on postoperative analgesia and side-effects: systematic review
and meta-analysis. Br J Anaesth. 2013;110(2):191-200.

Semenkovich TR, Hudson JL, Subramanian M, Kozower BD. Enhanced recov-
ery after surgery (ERAS) in thoracic surgery. Semin Thorac Cardiovasc Surg.
2018,30(3):342-9.

Romero A, Garcia JEL, Joshi GP, editors. The state of the art in preventing post-
thoracotomy pain. Seminars in thoracic and cardiovascular surgery. Elsevier;
2013.

Moustafa MA, Alabd AS, Ahmed AM, Deghidy EA. Erector Spinae versus
paravertebral plane blocks in modified radical mastectomy: randomised
comparative study of the technique success rate among novice anaesthesi-
ologists. Indian J Anaesth. 2020;64(1):49.

Rawal N. Epidural analgesia for postoperative pain: improving outcomes or
adding risks? Best Pract Res Clin Anaesthesiol. 2021;35(1):53-65.

Ardon AE, Lee J, Franco CD, Riutort KT, Greengrass RA. Paravertebral block:
anatomy and relevant safety issues. Korean J Anesthesiol. 2020;73(5):394-400.
Bousema JE, Dias EM, Hagen SM, Govaert B, Meijer P, van den Broek FJC.
Subpleural multilevel intercostal continuous analgesia after thoracoscopic
pulmonary resection: a pilot study. J Cardiothorac Surg. 2019;14(1):179.
Cheng GS, lifeld BM. A review of postoperative analgesia for breast cancer
surgery. Pain Manage. 2016;6(6):603-18.

Yu S, Valencia MB, Roques V, Aljure OD. Regional analgesia for minimally
invasive cardiac surgery. J Card Surg. 2019;34(11):1289-96.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32

33.

Page 7 of 7

Yao L, Rajaretnam N, Smith N, Massey L, Aroori S. A comparative study on
analgesic and non-analgesic outcomes of inter pleural analgesia compared
to thoracic epidural analgesia in open pancreatico-duodenectomy. Annals
Hepato-biliary-pancreatic Surg. 2022;26(3):270-6.

De Oliveira GS Jr, Aimeida MD, Benzon HT, McCarthy RJ. Perioperative single
dose systemic dexamethasone for postoperative pain: a meta-analysis of
randomized controlled trials. Anesthesiology. 2011;115(3):575-88.

Bodian CA, Freedman G, Hossain S, Eisenkraft JB, Beilin Y. The visual analog
scale for pain: clinical significance in postoperative patients. J Am Soc Anes-
thesiologists. 2001,95(6):1356-61.

Jensen MP, Chen C, Brugger AM. Interpretation of visual analog scale ratings
and change scores: a reanalysis of two clinical trials of postoperative pain. J
pain. 2003;4(7):407-14.

MaoY, Zuo Y, Mei B, Chen L, Liu X, Zhang Z, Gu E. Efficacy of perineural dexa-
methasone with ropivacaine in thoracic paravertebral block for postoperative
analgesia in elective thoracotomy: a randomized, double-blind, placebo-
controlled trial. J Pain Res. 2018;11:1811-9.

Gerner P. Postthoracotomy pain management problems. Anesthesiol Clin.
2008;26(2):355-67. vii.

Esme H, Apiliogullari B, Duran FM, Yoldas B, Bekci TT. Comparison between
intermittent intravenous analgesia and intermittent paravertebral sub-
pleural analgesia for pain relief after thoracotomy. Eur J Cardiothorac Surg.
2012;41(1):10-3.

Durrani Z, Winnie AP, lkuta P. Interpleural catheter analgesia for pancreatic
pain. Anesth Analgesia. 1988,67(5):479-81.

McKenzie A, Mathe S. Interpleural local anaesthesia: anatomical basis for
mechanism of action. Br J Anaesth. 1996;76(2):297-9.

Mowbray A, Wong K, Murray J. Intercostal catheterization: an alternative
approach to the paravertebral space. Anaesthesia. 1987;42(9):958-61.
Verma R, Sethi N, Pathak S, Vardhan V. Comparative evaluation of effects

of intrapleural block with adjuvants on analgesia and pulmonary func-

tion after intercostal drainage: a pilot study. Med J Armed Forces India.
2019;75(2):164-70.

Jung J, Park SY, Haam S. Efficacy of subpleural continuous infusion of local
anesthetics after thoracoscopic pulmonary resection for primary lung
cancer compared to intravenous patient-controlled analgesia. J Thorac Dis.
2016;8(7):1814-9.

Hotta K, Endo T, Taira K, Sata N, Inoue S, Takeuchi M, et al. Comparison of the
analgesic effects of continuous extrapleural block and continuous epidural
block after video-assisted thoracoscopic surgery. J Cardiothorac Vasc Anesth.
2011;25(6):1009-13.

Tezcan AH, Karakurt O, Eryazgan MA, Baskan S, Ornek DH, Baldemir R, et al.
Post-thoracotomy pain relief with subpleural analgesia or thoracic epidural
analgesia: randomized clinical trial. Sao Paulo Med J. 2016;134(4):280-4.
Kanazi GE, Ayoub CM, Aouad M, Abdallah F, Sfeir PM, Adham AB, El-Khatib
MF. Subpleural block is less effective than thoracic epidural analgesia for
post-thoracotomy pain: a randomised controlled study. Eur J Anaesthesiol.
2012,29(4):186-91.

Wuethrich PY, Burkhard FC. Thoracic epidural analgesia: what about the
urinary bladder? Trends Anaesth Crit Care. 2012,2(3):138-44.

Freise H, Van Aken HK. Risks and benefits of thoracic epidural anaesthesia. Br J
Anaesth. 2011;107(6):859-68.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Pain management after thoracotomy with dexamethasone and bupivacaine through a peripleural cather: a randomized controlled trial
	﻿Abstract
	﻿Introduction
	﻿Methods and materials
	﻿Study design
	﻿Participants
	﻿Interventions
	﻿Randomization and blinding
	﻿Outcome measures
	﻿Sample size


	﻿Statistical analysis
	﻿Results


