
Med. J. Cairo Univ., Vol. 92, No. 1, Accepted 29/11/2023 
DOI: 10.22608/MJCU. 57-63, March 2024 
www.medicaljournalofcairouniversity.com  

Comparison between External Oblique Intercostal Plane Block 
(EOI) and Pre-Incisional Local Infiltration on Intra and Acute 
Post-Operative Pain Control in Adult Patients Undergoing Bariatric 
Surgeries: Randomized Controlled Prospective Comparative Study 

YAHYA M. HAMMAD, M.D.
1
; NEVAN M. EL MEKAWY, M.D.

2
; MOATASEM A. ERFAN, M.D.

3
; 

ABDELRAHMAN B. MOHAMMED, M.Sc.
4 
 and ALAA A.M. NIAZI, M.D.

5  

The Department of Anesthesia, ICU and Pain Management, Faculty of Medicine, Cairo University
1
, 

Department of Anesthesia, ICU and Pain Management and Anesthesia, Surgical ICU and Pain Management, Faculty of Medicine, 
Cairo University

2
, Department of General and Laparascopic Surgery, Faculty of Medicine, Misr University and Technology

3 
 and 

Department of Anesthesia, ICU and Pain Management, Faculty of Medicine, Misr University and Technology
4,5  

Abstract 

Background: Bariatric surgeries can cause severe pain in 
intra and postoperative period which can cause serious suf-
fering to adult obese patients, prolong recovery, and increase 
opioids consumption which have a lot of risks and side effects 
such as respiratory depression, constipation, dizziness and 
dependency, Thus we used External oblique intercostal plane 
block as a method to reduce intraoperative and postoperative 
pain and opioids consumption compared to preincisional local 
infiltration. 

Aim of Study: Comparing the efficacy of External Oblique 
Intercostal plane block with Preincisional local infiltration in 
intraoperative and acute post operative pain control in adult pa-
tients aged from 21-60 years underwent bariatric surgeries at 
Souad Kafafi Hospital. 

Patients and Methods: After approval of scientific and ethi-
cal committees, 72 adults aged 21-60 years submitted to Gener-
al Anaesthesias in Souad Kafafi Hospitals were enrolled in this 
study from October 2022 to April 2023. Adults were allocated 
in two groups: Group (A) which receive External Oblique In-
tercostal plane block and Group (B) which receive Preincision-
al local infiltration, intraoperative haemodynamics (HR, Mean 
Bp, Spo2) and fentanyl consumption were calculated after in-
duction of General Anaesthesia, post operative VAS score and 
Morphine consumption were recorded. 

Results: External Oblique Intercostal plane block was ef-
ficient to reduce intra and postoperative pain and opioids con-
sumption in 77.7% of patients, while preincisional local infil-
tration was efficient in only 44.4% of patients. 

Correspondence to: Dr. Abdelrahman B. Mohammed, 
The Department of Anesthesia, ICU and Pain Management, 
Faculty of Medicine, Misr University and Technology 

Conclusion: External Oblique Intercostal plane block pro-
vided better analgesia and pain control as compared to preinci-
sional local infiltration in intra and post operative period. 

Key Words: Transversus abdominis plane – External oblique 
intercostal. 

Introduction 

PAIN in the postoperative period can cause serious 
suffering to patients, prolong recovery, and increase 
healthcare costs [1]. However, postoperative pain 
management can be a major challenge as previous 
studies demonstrated that it is frequently subopti-
mal [2,3,4]. 

Bariatric surgeries are considered minimally 
invasive (laparoscopic), but they can cause severe 
pain [5,6]. Opioids are excellent analgesics, but they 
have several side effects such as respiratory depres-
sion, which may further complicate pain manage-
ment in weight loss surgeries, particularly in cases 
with obstructive sleep apnea [7]. Other comorbid-
ities such as diabetes mellitus and cardiovascular 
diseases that are common in patients with obesity 
can also lead to difficulties with pain management 
[8]. This complexity highlights the importance and 
the challenges of the optimal choice of analgesia in 
bariatric surgery. 

Upper abdominal incisions such as the oblique 
subcostal laparotomy are a cause of severe pain and 
can lead to significant respiratory impairment [9]. 

Current best practice includes performance of 
neuraxial or regional anaesthesia [10]. 
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Enhanced Recovery After Surgery (ERAS) 
protocols are created to facilitate faster recovery 
after surgery multimodal analgesia [11]. Although 
growing evidence supports multimodal analgesic 
techniques in clinical practice, opioids still remain 
among the first choice of postoperative pain man-
agement [12]. 

Besides pharmacological analgesia, locoregion-
al analgesic techniques are also among the alterna-
tives. After decades of being the “gold standard,” 
large meta-analysis and trials reported controversial 
effects of epidural analgesia on mortality and mor-
bidity associated with frequent technical failures 
[13,14]. As an alternative to epidural analgesia, in-
filtrative techniques including transversus abdom-
inis plane block (TAP block) has gained increasing 
attention in recent years as they can be safely and 
easily applied [15]. 

However, there are many limitations to the use 
of these techniques, particularly in obese patients. 
These include technical difficulties associated with 
the depth of the anatomical target site, proximity to 
the operative field, and infection- or coagulation-re-
lated contraindications. We have found the recently 
described external oblique intercostal (EOI) plane 
block [16,17]. 

To be a simple, effective, and convenient block, 
particularly in the context of morbid obesity. 

Therefore, this meta-analysis was conducted to 
compare between the efficacy of the newly discov-
ered external oblique intercostal block which cov-
ers the area of both upper quadrants of the abdomen 
including the midline area, and preincisional local 
infiltration on intra and acute post-operative pain 
control in patients undergoing bariatric surgery. 

Aim of the work: 
The aim of this study was to investigate the ef-

ficacy of external oblique intercostal block using 
bupivicaine compared to pre-incisional local infil-
tration with local anaesthetic agent (bupivacaine 
and lidocaine) on intra and acute post-operative 
pain control in adult patients undergoing bariatric 
surgery. 

Patients and Methods 

Ethical considerations: This study was conduct-
ed at the Memorial Hospital of Souad Kafafi during 
Novembr 2022 to April 2023. Approval of research 
ethical committee was taken in October 2022 at the 
number of (FWA0002557/2022). Informed written 
consents were obtained from all patients enrolled in 
this study. 

Methods: 
Study design: Randomized Controlled compar-

ative study. 

Study setting and location: The study was con-
ducted at Surgery Theater at Souad Kafafi Univer-
sity Hospital-Misr University of science and Tech-
nology (MUST). 

Study population: Patients aged from 21 to 60 
years old scheduled for bariatric surgery. 

Subjects presenting for bariatric surgery were 
randomized in a 1:1 ratio to either: Group A: Receiv-
ing an ultrasound-guided bilateral external oblique 
intercostal plane block using mixture of 0.25% bu-
pivacaine and 1% lidocaine. Group B: Receiving a 
pre-operative local wound infiltration with a local 
anaesthetic agent using mixture of 0.25%bupiv-
acaine and 1% lidocaine. 

Eligibility criteria: 
Inclusion criteria: Patients scheduled for bariat-

ric surgery. >21 years old and below 60 years old. 
American society of anesthesia (ASA) classifica-
tion I and II. (i.e. ASA classification I: A normal 
healthy patient, for example: No chronic disease, 
non-smoking, no or minimal alcohol consumption, 
BMI <30). ASA classification II: Patients with mild 
systemic disease, for example: Well controlled di-
abetes/hypertension, smokers, obesity (30 < BMI 
<35). Ability to sign the consent. 

Exclusion criteria: <21 years old and above 60 
years old. Refusal to participate. Chronic opioid use 
(addicts, cancer patients receiving palliative treat-
ment). ASA classification ASA classification III: 
Patient with severe systemic disease, for example: 
Poorly controlled diabetes/hypertension, chronic 
obstructive pulmonary diseases (COPD) (chronic 
bronchitis and asthma), hepatitis, morbid obesi-
ty with (BMI >35) and ASA IV: patients with life 
threatening medical condition, for example: recent 
myocardial infarction, sepsis, severe cardiac valve 
dysfunction. Seizure disorder (upper motor neuron 
lesion, brain tumors, cerebral palsy, systemic lupus 
erythematosus). Allergy to local anaesthestics (al-
lergy to lidocaine and bupivacaine). Severe hepatic 
disease (acute hepatitis, fulminant hepatitis, chronic 
liver failure, cirrhosis, Hepatocellular carcinoma). 
Rib cage abnormalities (deformities as pigeon chest 
and funnel chest, fractures). 

Study procedures: 
Randomization: Patients were randomly allo-

cated by a computer-generated table into one of the 
two study groups; the randomization sequence was 
concealed in sealed opaque envelopes. 

Study protocol: Following approval from re-
search and ethics committee of anesthesia depart-
ment, Faculty of Medicine, MUST University, All 
Patients had a pre-operative assessment visit, which 
included; history taking, complete physical exami-
nation and review of all the results of the routine in-
vestigations (CBC, coagulation profile, renal func- 
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tions, liver functions, electrolytes). On Arrival to the 
preparation room, they received the following pre-
medication via intravenous (IV) route: Midazolam 
0.03mg/kg, Metoclopramide 10mg & granisetron 
1mg. Upon Arrival to the operating room, the stand-
ard Monitoring were applied which include: Pulse 
Oximeter, Noninvasive Blood Pressure & Six-leads 
electrocardiogram (ECG). The General Anaesthesia 
was induced using: Propofol 1-2mg/kg, Fentanyl 
1-2μg/kg and Atracurium 0.5mg/kg.General anaes-
thesia was maintained using Sevoflurane 1MAC 
(Mean Alveolar Concentrations) which is the alve-
olar concentrations at which 50% of patients don’t 
respond to standardized stimulus as surgical stimu-
lus, Incremental doses of Atracurium 0,1mg/kg. 

Group A: 
Aseptic technique done by wearing sterile gown 

and sterile gloves, Then, the skin was sterilized 
using chlorhexidine. The location of the sixth rib 
was found using a counting down approach from 
the first rib under ultrasonography [Mindray, Mod-
el: DC-N2] and marked on the skin. After placing a 
5–12 MHz linear probe over chest wall on the sixth 
rib just medial to the anterior axillary line parasag-
ittal in orientation, the needle (which is 18 gauge 
cannula needle) was advanced through the skin 
from cephalad to caudad. We aw by the ultrasound 
the external oblique muscle which is the only su-
perficial structre to the chest wall (ribs) at this area. 
Then, we injected 29Ml of 0,25% bupivacaine and 
1% Lidocaine below the external oblique muscle 
until its well-lifted by the local anaesthetic agent. 
During intra-operative monitoring, unexplained 
increase in hemodynamics (when the mean blood 
pressure, heart rate or both increased by more than 
20% from the baseline) denoted that the patient was 
in pain and the block has been failed. So, Fentanyl 
incremental doses (0.5μg/kg) were given. 

While in group B: 
We sticked to pre-incisional local infiltration 

with a local anaesthetic agents using mixture of 
(0.25% bupivacaine and 1% lidocaine) Unex-
plained increase in hemodynamics (when the mean 
blood pressure, heart rate or both increased by more 
than 20% from the baseline) denoted that the patient 
was in pain. So, Fentanyl incremental doses (0.5μg/ 
kg) were given. The Visual Analogue Scale (VAS) 
consists of a 10cm line anchored by 2 extremes of 
pain. The extremes are ‘no pain’ and ‘pain as bad it 
could be.’ Patients are asked to make a mark on the 
line which represents their level of perceived pain 
intensity, and the scale is scored by measuring the 
distance from the ‘no pain’ end to the patient’s mark 
[18]. All the patients have been educated about the 
VAS score. 

Study outcomes: 
Primary outcome measures: 

Morphine Consumption: Total morphine con-
sumption. [Time Frame: 0-12Hours post operative]. 

Secondary outcome measures: 
Intraoperative fentanyl consumption. Measur-

ing Hemodynamics (Mean Arterial Blood Pressure, 
Heart rate) at: T0 (Before induction of general An-
esthesia, T1 (Before Starting the Block), T2 (20 
minutes after doing the block) and T3 (end of sur-
gery). Pain scores [Time Frame: 0-12 Hours post 
operative, every 2 hours for the first 6 hours, then 
every 3 hours for the following 6 hours]. Numerical 
Rating Scale Pain Scores (Range: 0-10, where 0 is 
no pain and 10 is the worst pain). Opioid-Related 
Adverse Events [Time Frame: 0-12 Hours]. Nausea, 
Vomiting, Pruritis, Respiratory Depression, Consti-
pation 

Statistical analysis: 
The collected data were coded, tabulated, and 

statistically analyzed using IBM SPSS statistics 
(Statistical Package for Social Sciences) software 
version 28.0, IBM Corp., Chicago, USA, 2021. 
Quantitative data tested for normality using Shap-
iro-Wilk test, then described as mean ± SD (standard 
deviation) as well as minimum and maximum of the 
range, and then compared using independent t-test. 
Qualitative data described as number and percent-
age, and then compared using Chi square test. The 
level of significance was taken at p-value <0.050 
was significant, otherwise was non-significant. 

Results 

Table (1): Demographic characteristics among the study groups. 

Variables Measures 
Group-A 
(N=36) 

Group-B 
(N=36) 

p-
value 

Age (years) Mean ± SD 41.5±9.8 40.3±9.7 ^0.606 
Range 22.0–55.0 21.0–55.0 

Gender (n, %) Male 17 (47.2%) 14 (38.9%) #0.475 
Female 19 (52.8%) 22 (61.1%) 

BMI (kg/m
2
) Mean ± SD 37.7±4.0 38.4±4.5 ^0.526 

Range 31.0–45.0 31.0–47.0 

Operation duration Mean ± SD 45.0±5.9 46.3±6.3 ^0.354 
(minutes) Range 26.0–55.0 29.0–56.0 

BMI: Body mass index. 
^Independent t-test. 
#Chi square test. 
- Data are expressed as mean ± standard deviation (SD), numbers and 

percentage (%). p≤0.05 is significant. 
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Table (2): Intraoperative heart rate (beat/minute) among the 
study groups. 

Time Group-A Group-B p- 
points Measures 

(N=36) (N=36) value 

T0 Mean t SD 77.9t8.1 77.2t8.0 ^0.683 
Range 62.0–92.0 62.0–93.0 

T1 Male 72.8±7.4 71.0±7.4 ^0.291 
Female 60.0–85.0 60.0–84.0 

T2 Mean t SD 73.1t11.6 77.0t12.1 ^0.162 
Range 50.0–99.0 50.0–99.0 

T3 Mean t SD 72.1t18.5 83.2t19.7 ^0.016* 
Range 50.0–110.0 50.0–110.0 

^Independent t-test. 
Data are expressed as numbers and percentage (%). 
p≤0.05 is significant. 

Table (3): Intraoperative mean blood pressure (mmHg) among 
the study groups. 

Time Group-A Group-B p- 
points Measures 

(N=36) (N=36) value 

T0 Mean t SD 84.3±6.8 82.4±6.2 ^0.230 
Range 72.0–95.0 73.0–94.0 

T1 Male 78.6t6.2 76.8t5.5 ^0.197 
Female 68.0–88.0 68.0–86.0 

T2 Mean t SD 76.8t7.2 82.6t7.5 ^0.001* 
Range 64.0–90.0 68.0–97.0 

T3 Mean t SD 76.6±14.1 87.8t10.8 ^<0.001* 
Range 58.0–105.0 65.0–105.0 

^Independent t-test. 
Data are expressed as numbers and percentage (%). 
p≤0.05 is significant. 

Table (4): Intraoperative SPO2 (%) among the study groups. 

Time 
points Measures 

Group-A 
(N=36) 

Group-B 
(N=36) 

p-
value 

T0 Mean t SD 95.8t0.8 95.5t0.7 ^0.113 
Range 94.0–97.0 94.0–97.0 

T1 Male 97.4±0.7 97.4±0.7 ^0.609 
Female 96.0–98.0 96.0–98.0 

T2 Mean t SD 97.9t0.3 97.9±0.4 ^0.460 
Range 97.0–98.0 97.0–98.0 

T3 Mean t SD 98.0t0.2 97.9t0.2 ^0.562 
Range 97.0–98.0 97.0–98.0 

^Independent t-test. 
Data are expressed as numbers and percentage (%). 
p≤0.05 is significant. 

Table (5): Total intraoperative fentanyl consumption (µg/kg) 
among the study groups. 

Measures 
Group-A Group-B p- 
(N=36) (N=36) value 

Mean t SD 1.26t0.35 1.44±0.36 ^0.032* 
Range 1.00–2.20 1.00–2.10 

^Independent t-test.  *Significant. 
Data are expressed as numbers and percentage (%). 
p≤0.05 is significant. 

Table (6): Postoperative pain (VAS-10) among the study groups. 

Time Group-A Group-B p- 
points Measures 

(N=36) (N=36) value 

Hour-2 Mean t SD 1.9t1.8 2.9t1.8 ^<0.001* 
Range 0.0–7.0 0.0–7.0 

Hour-4 Male 2.8t2.0 4.2±2.0 ^<0.001* 
Female 0.0–7.0 1.0–8.0 

Hour-6 Mean t SD 4.0±2.3 5.5t2.3 ^<0.001* 
Range 0.0–9.0 2.0–10.0 

Hour-9 Mean t SD 5.1±2.4 6.5t2.3 ^<0.001* 
Range 1.0–10.0 3.0–10.0 

Hour-12 Mean t SD 6.1t2.3 7.5t2.0 ^0.030* 
Range 2.0–10.0 4.0–10.0 

^Independent t-test.  *Significant. 

Table (7): Total postoperative 12-hour morphine consumption 
(mg/kg) among the study groups. 

Measures 
Group-A Group-B p- 
(N=36) (N=36) value 

Mean ± SD 0.027t0.031 0.053t0.031 ^<0.001* 
Range 0.000–0.100 0.000–0.100 

^Independent t-test.  *Significant. 
Data are expressed as numbers and percentage (%). 
p≤0.05 is significant. 

Table (8): Intraoperative and postoperative side effects among 
the study groups. 

Side effects 
Group-A 
(N=36) 

Group-B 
(N=36) 

p-
value 

Respiratory depression 10 (27.8%) 15 (41.7%) #0.216 
Nausea 17 (47.2%) 20 (55.6%) #0.479 
Vomiting 15 (41.7%) 17 (47.2%) #0.635 
Constipation 12 (33.3%) 16 (44.4%) #0.334 
Toxicity 0 (0.0%) 0 (0.0%) NA 
Pneumothorax 0 (0.0%) 0 (0.0%) NA 

NA: Not applicable. # : Chi square test. 
* : Data are expressed as numbers and percentage (%). 
p≤0.05 is significant. 

Discussion 

Bariatric surgeries are currently considered the 
most effective treatment option for morbid obesi-
ty; it results in greater improvement in weight loss 
outcomes and obesity-related comorbidities when 
compared with non-surgical interventions, regard-
less of the type of surgical procedure used [19,20]. 
Different surgical options are available, and they 
are continuously evolving, influenced by literature 
results, specific local conditions, and the experience 
of the surgical staff in each country. 

Pain in the postoperative period can cause se-
rious suffering to patients, prolong recovery, and 
increase healthcare costs [1]. However, postopera-
tive pain management can be a major challenge as 
previous studies demonstrated that it is frequently 
suboptimal [2,3]. 
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Bariatric surgeries are considered minimally 
invasive (laparoscopic), but they can cause severe 
pain [5,6]. Opioids are excellent analgesics, but they 
have several side effects such as respiratory depres-
sion, which may further complicate pain manage-
ment in weight loss surgeries, particularly in cases 
with obstructive sleep apnea [7]. Other comorbid-
ities such as diabetes mellitus and cardiovascular 
diseases that are common in patients with obesity 
can also lead to difficulties with pain management 
[8]. This complexity highlights the importance and 
the challenges of the optimal choice of analgesia in 
bariatric surgery. 

Upper abdominal incisions such as the oblique 
subcostal laparotomy are a cause of severe pain and 
can lead to significant respiratory impairment [9]. 

Enhanced Recovery After Surgery (ERAS) 
protocols are created to facilitate faster recovery 
after surgery multimodal analgesia. ERAS pro-
grams are multimodal approaches that involve evi-
dence-based, perioperative interventions that main-
tain physiological function, enhance mobilization, 
reduce pain, and facilitate early oral nutrition [11]. 

The complexity of the bariatric patient dictates 
the choice of safe anesthetic strategies for pain 
control. One popular approach includes regional 
anesthetic techniques, which are mainly in neu-
raxial form (spinal and epidural); or a combination 
of peripheral nerve blocks, such as transversus ab-
dominis plane (TAP) block, rectus sheath block, 
thoracic paravertebral block, erector spinae block, 
local anesthetics administered at the surgical ports 
or via wound infiltration, and intraperitoneal local 
anesthetic administration are also possible as a part 
of multimodal analgesia therapy [21,22]. 

In our study we performed external oblique in-
tercostal plane block (EOI) and compared it with 
pre-incisional local infiltration on intra and acute 
post-operative pain control in adult patients under-
went bariatric surgeries and found out that our study 
group in which (EOI) had better outcomes in terms 
of opioid consumption, VAS score and hemody-
namics. 

In agreement with our study Sami Kaan et al., 
[23] studied the analgesic contribution of external 
oblique intercostal block on 3 different upper ab-
dominal surgeries in obese patients and compared 
it with intra operative opiods consumption and they 
concluded that (EOI) reduced VAS score in the firdt 
12 hours post-operatively. 

Hesham El-Sharkawy and his colleagues [17] 
studied (EOI) in bariatric surgeries on two patients 
and 22 cadavers in 2021 and found consistent der-
matomal sensory block T6-T10 throughout the op-
erations which indicated that (EOI) decreased in-
tra-operative morphine consumption. 

Samar Rafik and her colleagues at Banha Uni-
versity in 2022 [24] studied (EOI) vs Transversus 
Abdominis Plane Block in patients underwent su-
pra umbilical surgical incision and they concluded 
that (EOI) reduced post-operative pain in the first 
24 hours. 

Leigh White and his colleagues in 2021 [25] per-
formed (EOI) during surgeries with oblique subcos-
tal laparotomy in obese patients and compared their 
results with thoracic epidural analgesia and par-
avertebral blockade, they have found the recently 
described external oblique intercostal (EOI) plane 
block to be a simple, effective, and convenient 
block, particularly in the context of morbid obesity. 

Guan-Yu Chen and his colleagues in 2021 [26] 
studied Transversus Abdominis Plane Block (TAP) 
versus Wound Infiltration with local anesthetics in 
adult patients Underwent lower abdominal surger-
ies and concluded that this neural blockade (TAP) 
reduced post-operative pain score (VAS) when 
compared to the conventional infiltration of lo-
cal anesthetic at the site of surgery, it also reduced 
post-operative nausea and vomiting (PONV). 

Dingeman RS and his colleagues [27] performed 
Ultrasonography-guided bilateral rectus sheath 
block vs lidocaine infiltration after umbilical hernia 
repair in pediatrics and concluded that rectus sheath 
block reduced FLACC score in PACU in the first 
8 hours post-operatively when compared to local 
wound infiltration alone. 

Stopar-Pintaric and his colleagues [28] compared 
posteromedial quadratus lumborum block versus 
wound infiltration after caesarean section on 116 
female patients and their main findings were that, 
compared with local anaesthetic wound infiltration, 
the posteromedial QLB used as a part of multimod-
al analgesia after caesarean section was associated 
with lower 24-h opioid consumption and a longer 
time to the first postoperative opioid PCA demand. 
Therefore, in the absence of serious side effects and 
notable complications, posteromedial QLB provid-
ed superior analgesia after caesarean section than 
local anaesthetic wound infiltration. 

Conclusion: 
This prospective randomized study was done to 

compare between the efficacy of External Oblique 
Intercostal plane block and preincisional local in-
filtration at minimizing and controlling pain in intra 
and acute post operative periods in adult patients 
underwent bariatric surgeries. The results showed 
that External Oblique Intercostal block Significant-
ly reduced intraoperative heart rate, blood pressure, 
fentanyl consumption and reduced post-operative 
pain score (VAS) and morphine consumption in the 
first 12 hours compared to Preincisional Local infil-
tration of wound sites. The incidence of complica-
tions were reduced in the EOI block group. These 
results confirm that the use EOI block has a higher 
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efficacy and value than Preincisional Local infiltra-
tion in reducing pain and opioids consumption in 
intra and acute post-operative periods. 
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