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Abstract  

Background:  Massive weight loss occurs in post-bariatric  

surgery patients, and the extra skin that results can create both  

practical issues and extreme unhappiness with appearance.  

All these corollaries, including body image, could be improved  
with the removal of extra skin. There are currently few studies  

examining this population's body image and quality of life in  
relation to weight.  

Aim of Study:  Determination of whether body contouring  
surgeries following massive weight loss in post bariatric  
surgery patients improves quality of life and body image or  

not by conducting a systematic review literature.  

Patients and Methods:  This study was conducted in the  
Faculty of Medicine, Ain Shams University from October  
2021 to July 2022. Preliminary searches were conducted to  
identify relevant sources and optimize the search strategy.  

subsequently, the investigators conducted a systemic search  

of the following on line databases: (1) PubMed (PM) (which  

is a free search engine operated by the National Library of  

Medicine, United States), (2) Web of Science (WOS) (a  
subscription-based interdisciplinary data base published by  
Clarivate Analytics) and (3) Scopus (Elsevier's abstract and  
citation database). The search items revolved around two  

main concepts: The exposure of interest (body contouring  

surgeries following bariatric surgeries), the outcome (quality  
of life, body image).  

Results:  A total of 17 studies were included assessing  

response rate showing significant heterogeneity between  

studies with I2  (inconsistency) 94.97% and 95% CI for I2  

93.22-96.26. 7 studies were included assessing Life change  

weight loss (wl) showing significant heterogeneity between  
studies with I2  (inconsistency) 93.56% and 95% CI for I 2 

 

89.17-96.17. 18 studies were included assessing satisfaction  
showing significant heterogeneity between studies with I 2 

 

(inconsistency) 98.25% and 95% CI for I
2 
 97.85-98.58. 5  

studies were included assessing complications showing sig-
nificant heterogeneity between studies with I

2 
 (inconsistency)  

82.15% and 95% CI for I
2 
 5 8.89-92.25. 4 studies were included  

assessing Weight changes showing insignificant heterogeneity  
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between studies with I2  (inconsistency) 0% and 95% CI 1.611  
to 2.086.  

Conclusion:  The evidence in this review strongly supports  
the potential long-term advantages of body contouring surgery  

for certain patients who have undergone bariatric surgery and  

lost a significant amount of weight. The current review also  

showed that BCS in postbariatric patients leads to statistically  

significant improvements in a number of QOL indicators.  

Key Words:  Body contouring – Massive weight loss – Bariatric  
surgery – Quality of life – Body image.  

Introduction  

FOR people who are extremely obese, bariatric  

surgery continues to be the best option for weight  
loss. For that goal, laparoscopic gastric bypass has  

been performed regularly, and currently laparo-
scopic sleeve gastrectomy is also frequently per-
formed. A reduction in excess body weight of at  
least 50% is considered a massive weight loss. As  

more people undergo bariatric surgery, many people  

who have lost a lot of weight are left with the  

unattractive side effects of loose and superfluous  

skin, which cause uneven contours [1] .  

A known sequence of weight-loss operations  
is the onset of drooping skin. Rapid weight reduc-
tion causes a quick shift in body mass index (BMI),  
which decreases skin tone and prevents the excess  

soft tissue from retracting, leaving redundant skin  

[2] .  

There is no connection between excess skin  
and a patient's contentment with their look. Unex-
pectedly, as they lose more weight, morbidly obese  
patients report feeling less happy with their body  

image (BI). The most crucial elements of patient  

satisfaction following aesthetic surgery are quality  

of life (QOL) and biological index (BI) [3] .  
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It has been demonstrated that surgical weight  

loss has various advantages for BI and function.  
The patient's BI and Quality of Life are anticipated  

to improve as a result of the drastic weight loss  

(QOL). Only a small percentage of people whose  

BI has significantly changed undertake body shap-
ing procedures. However, this can be the result of  

patients still feeling self-conscious and unattractive,  

which contributes to their body image dissatisfac-
tion (BID). Additionally, opinions differ on whether  
body sculpting surgery is a necessary follow-up  
procedure after bariatric surgery or merely a little  

additional procedure following weight loss [4] .  

Material and Methods  

This study was conducted in the Faculty of  

Medicine, Ain Shams University from October  
2021 to July 2022.  

Ethical approval:  
The Research Ethics Committee at the College  

of Medicine at Ain Shams University received the  
study protocol, which was exempted from ethical  

review because it did not involve any experiments  
on animals or laboratory operations.  

Search strategy:  
Preliminary searches were conducted to identify  

relevant sources and optimize the search strategy.  

subsequently, the investigators conducted a sys-
temic search of the following on line databases:  
(1) PubMed (PM) (which is a free search engine  

operated by the National Library of Medicine,  

United States), (2) Web of Science (WOS) (a sub-
scription-based interdisciplinary data base pub-
lished by Clarivate Analytics) and (3) Scopus  
(Elsevier's abstract and citation database).  

Both Web of Science, and Scopus were accessed  

through the Egyptian Knowledge Bank (EKB) in  

addition to the fore-mentioned databases, Egyptian  
Universities Libraries Consortium (EULC) were  

also searched in order to identify other relevant  
local unpublished records such as these, disserta-
tions, or studies that were published in unindexed  
journals.  

To find any additional records that matched the  

review's predetermined eligibility criteria, reference  

lists of all eligible records were manually searched.  

No temporal constraints were imposed across any  
databases, and only papers written in English were  
considered eligible.  

Search items:  
The search items revolved around two main  

concepts: The exposure of interest (body contouring  

surgeries following bariatric surgeries), the outcome  

(quality of life, body image).  

Search items for the first concept (body con-
touring surgeries, bariatric surgery):  

Aesthetic procedures include mammoplasty,  
brachioplasty, laparoscopic sleeve gastrectomy,  

laparoscopic gastric banding, gastric bypass, lapar-
oscopic sleeve gastrectomy, and abdominoplasty.  

Search items for the second concept (quality  

of life, body image):  

Quality of life, body image, wellbeing, psycho-
logical, functional, satisfaction.  

Both free-text words and controlled vocabulary  

were used in the search strategy. Different combi-
nation of the afore-mentioned search items were  

used and optimized for each database. The search  

was last run-on the 25 th  of February 2022, and all  
records were imported to End Note and checked  
for Duplicates.  

Screening and study-selection:  
The elimination of duplicates was done by  

importing the retrieved citations into End Note  

X7. Then, unique citations were imported into an  
Excel sheet and reviewed by two impartial review-
ers; records were reviewed in two steps: Full-text  

retrieval and evaluation in the second, and title/  

abstract screening in the first. Only primary research  

was included, whereas all other types of publica-
tions were excluded (including reviews, commen-
taries, editorials, etc.). General eligibility criteria  

are listed in the following table:  

Table (1): Inclusion and Exclusion criteria of the studies.  

Inclusion criteria Exclusion criteria  

1- Observation studies (cross-
sectional, case-control, ret-
rospective cohort, prospec-
tive cohort).  

2- Studies of post bariatric  
massive weight loss pa-
tients  

6- Studies not assessing  
quality of life and body  
image.  

7- Studies that were pub-
lished before 2010.  

3- Studies assessing quality  
of life And body image.  

4- Studies reported in the  
English language  

5- Studies that were published  
till May 2021.  

1- Case reports and case  
series.  

2- Editorials and commen-
taries.  

3- Secondary literature  
sources (such as books  
or reviews).  

4- Self reported cases.  

5- Studies where body con-
touring types are not de-
scribed in terms.  



Records included in  
systematic review  

(n=18)  

Records screened  
(n=536)  

Full-text records  
assessment  

(n=44)  

Records after duplicate removal  

(n=536)  

Records excluded  
(n=492)  

Full-text records  
excluded  
(n=26)  
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Data extraction:  
Data were tallied in predesigned forms using  

information taken from qualifying records. The  
extracted data included: Author name/date, study  

design, country, study setting, sample size, mean  

age, bariatric surgeries, life change weight loss,  

body contouring surgeries, BMI before body con-
touring, EWL (excess weight loss), body question-
naire types, response rate, % of satisfaction, max  

BMI, mean follow-up time.  

Dealing with missing data:  
Standard error or the 95% confidence interval  

were used to compute the missing standard devia-
tion (SD) of mean change from baseline (CI).  

Direct Meta-analysis:  
The inverse variance approach was used to pool  

continuous outcomes as mean difference (MD) or  
standardised mean difference (SMD), and the Man-
tel-Haenszel method was used to pool dichotomous  

outcomes as relative risk (RR). The use of the  

random-effects technique was predicated on the  
existence of sizable clinical and methodological  

variability. Using Review Manager (RevMan) 5.3  

or Open Meta-analyst for Windows, we carried  
out all statistical analyses.  

(Cochrane collaboration tool for assessing the risk  

of bias).  

The relative risk of each of the intended out-
come measures of interest was calculated and  

compared after combining the data gathered from  

the required search investigations.  

Results  

Database search:  

The database search produced 833 documents  

in total (last accessed February 25, 2022; PM =  
215, WOS = 299, Scopus = 278 and EULC = 41).  

The remaining 536 records needed to be reviewed  

for eligibility after duplicate records were removed.  

Screening and study-selection:  
Title/Abstract screening follows 44 records  

were taken into account for full-text evaluation,  

while 492 records were excluded. After that, 26  

full-text data were disregarded, leaving 18 records  

for the systematic review.  

Records identified Additional records  
through database searching identified through  

(PM, WOS, Scopus) other sources (EULC)  
(n=792) (n=41)  

Assessment of heterogeneity:  

By visually inspecting the forest plots and using  
the chi-square and I-square tests, we evaluated  

heterogeneity. Meta-analysis and the Cochrane  
Handbook of Systematic Reviews advise that I-
square values indicate significant heterogeneity  

whereas chi-square p-values below 0.1 signify  
significant heterogeneity.  

0% to 40% Low heterogeneity  

30% to 60% Moderate heterogeneity  

50% to 90% Substantial heterogeneity  

75% to 100% Considerable heterogeneity  

We intended to do a sensitivity analysis to  

compare results with and without any trials that  

were deemed to be impacting the homogeneity of  
the pooled estimates if any trials were determined  

to do so.  

Evidence of publication bias:  

used the funnel plot test to look for Based on  
the search results and the inclusion/exclusion cri-
teria, a PRISMA flowchart has been created. Infor-
mation was gathered to help with the assessment  

of potential risk of bias for each study using the  

Fig. (1): Preferred reporting items for systematic review and  

meta-analysis (PRISMA) flow diagram.  

Characteristics of included studies:  

Out of the 18 investigations, three were cross-
sectional, six were prospective, and nine were  
retrospective cohort studies, according to data  

gathered from the included studies, which are given  

in tables.  

The oldest of the included studies was Van der  
Beek [5] , while the most recent was Paul et al. [6] .  
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Three studies were conducted in each of France,  

united states of America, two studies were conduct-
ed in each of Germany, Switzerland, Netherlands,  

while one study was conducted in each of Poland,  

Canada, Chile, brazil, Finland, Austria.  

The highest sample size was 130 patients in  
meal 2019 and lowest was 10 patients in Azin et  
al. [7] .  

The most commonly done bariatric surgery was  
Roux-en-Y Gastric bypass, and other surgeries  

were laparoscopic sleeve gastrectomy and Adjust-
able Gastric banding, with Highest mean Max BMI  

was 52.0±8.81kg/m2  and lowest mean MAX BMI  
was 40kg/m2  in Paul et al. [6] ; the Excess weight  
loss% following bariatric surgery, the highest was  
86.3± 13.6% and the lowest was 36.8±8% in Mon-
pellier et al. [8] .  

The most commonly done Body contouring  
surgery was Abdominoplasty and other surgeries  

were brachioplasty, lower body lift, thigh lift,  
mammoplasty (mastopexy, breast reduction), upper  

body lift, panniculectomy, lipo-abdominoplasty,  
classical body lift, medial thigh lift, buttock lift.  

the highest mean BMI before body contouring was  

31.6±7.4kg/m2  in Singh et al., 2012 and the lowest  
was 25kg/m2  in Paul et al., 2020, with the highest  
mean follow up time was 8 years (96 months) in  
tremp 2015 study and the lowest was 3 months.  

The Quality of life and Body image assessment  
was done using the Moorhead-Arldelt QOL ques-
tionnaire in each of the following five studies, with  
the highest mean score was 2.1 ±0.9 in Rosa et al.,  
2019 and the lowest was 0.7.  

The Short-form 36 questionnaire (SF-36) was  
used in two studies, Singh et al. [9]  by 78.37, Song  
[10]  by 56.8±4.88.  

Table (2): Author name, date of publication, study design, country, setting, sample size, mean age.  

N  Author/Date  Study design  Country  Setting  Sample  
size  

Mean  
age/y  

1  Paul et al., 2020  Prospective  Poland  The Lower Silesian Hospital  30  38±5.91  

2  Monpellier et al., 2019  Retrospective  Netherlands  The Nederlandse  65  45.1 ±11.4  

Obesitas Kliniek  

3  Meal, 2019  Retrospective  France  University hospital of Rennes  130  39.64±9.97  

4  Cai, 2019  Retrospective  Germany  University hospital Erlangen  45  40  

5  Rosa et al., 2019  Retrospective cohort  Brazil  North wing regional hospital  107  41  

6  Repo et al., 2019  Retrospective  Finland  Helsinki University Hospital  82  48.8  

7  Vierhapper et al., 2017  Prospective  Austria  University hospital  40  40.9 + or - 10.3  

8  Danilla, 2017  Prospective  Chile  Hospital Clínico Universidad de Chile  112  39.6±8.1 y  

9  Song, 2016  Prospective  United states  

of America  

University of California  41  – 

10  Tremp, 2015  Prospective  Switzerland  University hospital Basel  23  53  

11  Runz, 2015  Retrospective cohort  France  Nancy university hospital  55  41  

12  Bertheuil, 2014  Retrospective  France  University hospital of Rennes  21  49.9±8.7  

13  Zwaan et al., 2014  Cross sectional  Germany  Hannover Medical School  62  47.97  

14  Modarressi, 2012  Prospective  Switzerland  University Hospitals of Geneva  89  42.6  

15  Azin, 2013  Cross-sectional study  Canada  The Toronto Western  10  40±5.62  

Hospital Bariatric Surgery  

16  Singh, 2012  Cross sectional  USA  Yale New Haven Hospital  16  45±9.1  

17  Bloom et al., 2012  Retrospective  USA  University of Rochester Medical Center  54  46± 11.3  

18  van der Beek, 2012  Retrospective  Netherlands  The St. Antonius Hospital in Nieuwegein  43 50.4  
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Table (3): Author name, date of publication, type of bariatric surgeries, life change weight loss, body contouring surgeries, BMI  

before Body contouring, excess weight loss in kg.  

N  Author/Date  Bariatric surgeries  
Life  

change wl  Body contouring  
BMI b BC  

kg/m2 
 

EWL  

1  Paul et al., 2020  LSG  Abdominoplasty  25 kg/m2 
 53.1kg  

AGB  Lower body lift  
RYGB  

2  Monpellier et al., 2019  RYGB  27.6±4.5 kg/m2 
 36.8±8.0%  

3  Meal, 2019  GBP  12.31%  Lipo body lift  26.83+/-3.08 kg/m2 
 53.40± 17.37 

Sleeve  Classical body lift  
LAGB  

4  Cai, 2019  Gastric banding n1 1  15 Abdominoplasty  27.1 kg/m2 
 – 

Gastric bypass n16  Brachioplasty  
Gastric sleeve n 4  Thigh lift  

Mammaplasty  
Buttock lift  
Circular body lift  
Monsplasty  

5  Rosa et al., 2019  Rouxen-y gastric bypass  – Abdominoplasty 91  27.6 + or  47.7 + or  
(RYGB)  Mastopexy 9  -3.7 kg/m2 

 - 17.3 kg  
Brachioplasty 4  
Thighplasty 3  

6  Repo et al., 2019  N15  N35  Abdominoplasty  31.2 kg/m2 
 48.3 kg  

7  Vierhapper et al., 2017  Gastric bypass n=32  N=4  Lower circumferential  27.6 +or - 3.6 kg/m2 
 86.3 + or  

gastric banding n=4  body lift, medial thigh lift  - 13.6% 
8  Danilla, 2017  Gastric Bypass  1.8% Lipo-abdominoplasty  25.1 +/- 2.2 kg/m2  – 

Sleeve Gastrectomy  Abdominoplasty liposuction  
Lower body lift  
Breast Augmentation  
Rhinoplasty  

9  Song, 2016  RYGB  – Panniculectomy  - – 
Gastric banding  Belt lipectomy  
Sleeve gastrectomy  Lower body lift  

Upper body lift  
Breast reduction  

10  Tremp, 2015  Gastric bypass n 7  14  Abdominoplasty  29 kg/m2 
 29%  

Gastric banding 2  Rectus plication  
Liposuction  

11  Runz, 2015  Rouxen-y gastric bypass 43  8  Lower body lift  28.2 kg/m2 
 49.6 kg  

Sleeve gastrectomy 3 gastric  
band 1  

Lipo abdominoplasty  

12  Bertheuil, 2014  Lap adjustable gastric banding  Abdominoplasty  28.4±4.8 kg/m2 
 46±17.1 kg 

Roux-en-Y gastric bypass  Reduction mammoplasty  
Brachioplasty  
Medial thigh lift  

13  Zwaan et al., 2014  Lap gastric bypass  Abdominoplasty  32.46 kg/m2 
 – 

Sleeve gastrectomy  Thigh lift  
Gastric banding  Upper back lift  

Brachioplasty  
Breast lift  

14  Modarressi, 2012  RYGBP  Abdominoplasty  29.9 kg/m2 
 68.4 kg  

Mastopexy  
Breast reduction  
Breast augmentation  
Brachioplasty 

15  Azin, 2013  Roux-en-Y gastric bypass  – 27.96±8.0 kg/m2 
 44.78±7.1 kg 

Sleeve gastrectomy  
16  Singh, 2012  Laparoscopic Roux-en-Y  

gastric bypass  
– – 31.6±7.4 kg/m2 

 – 

17  Bloom et al., 2012  Gastric Bypass  Monsplasty  31.0±6.22  
18  van der Beek, 2012  Lap gastric banding  Abdominoplasty  29.6 kg/m2 

 53 kg  
Gastric bypass  Mammary reduction  

Dermo lipectomy arms, legs  
Liposuction  
Dogg ear correction  
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Table (4): Author name, date of publication, type of questionnaire, Response Rate, percent of satisfaction, MAX BMI, mean  

follow-up time.  

N  Author/Date  Body questionnaire  
Response  

rate  
% of  

satisfaction  
Max BMI  

kg/m2 
 

Mean Follow-up  
time  

1  Paul et al., 2020  The BODY-Q questionnaire  86%  73.38± 19.02  40 kg/m2 
 12 m  

2  Monpellier et al., 2019  An unpublished question-
naire developed by the au-
thors  

100%  7.3 ±1.2  43.9±6.1 kg/m2 
 32.6±3.7 m  

3  Meal, 2019  A five-point scale  84.61%  4.28± 1.05  46.62±7.03  12 m  

4  Cai, 2019  Moorehead-Ardelt QOL II  21%  1.8 +or- 0.75  47.1 kg/m2 
 50 m  

5  Rosa et al., 2019  Moorehead-Ardelt QOL  
questionnaire  

90%  2.1+ or -.9  45.5 +or -7.6 kg/m2  18 m 

6  Repo et al., 2019  The BODY-Q questionnaire  65%  95%  – – 
The 15D instrument  

7  Vierhapper et al., 2017  Body appraisal inventory  72.5%  90%  50.1+or- 10.8 kg/m2  60.6 m  
[FBeK] and body image  
questionnaire [FKB-20]  
Body lift follow - up ques-
tionnaire  

8  Danilla, 2017  The Body-QoL instrument  75%  84.4± 12.7  – 27.2 m  

9  Song, 2016  MBSRQ SF-36  100%  3.01  – 12 m  

10  Tremp, 2015  Moorehead-Ardelt QOL  35%  0.7  – 8 y  

11  Runz, 2015  Self-retained questions  94.5%  94.2%  – 24 m  

12  Bertheuil, 2014  Moorehead-Ardelt QOL  
questionnaire  

100%  1.49± 1.3  46.1 ±7.5 kg/m2 
 53.3±18.8 m  

13  Zwaan et al., 2014  MBSRQ  100%  3.04  48.74 kg/m2 
 49.8 m  

14  Modarressi, 2012  Moorehead-Ardelt QOL  
questionnaire  

100%  1.95  46.0 kg/m2 
 18 m  

15  Azin, 2013  Short-Form 36 Health Status  100% 56.80±4.88  50.50±11.55 kg/m2 
 27 m 

Survey  

16  Singh, 2012  Short-Form 36 Health Status  – 78.37  48.9±7.2  – 
Survey  

17  Bloom et al., 2012  15 question mons satisfaction  57.8%  8.58  52.0±8.81 kg/m2 
 3 m  

18  van der Beek, 2012  The Obesity Psychosocial  80%  55%  47.8 kg/m2 
 86 m  

State Questionnaire  

Response rate:  

17 studies were included assessing response  

rate showing significant heterogeneity between  

studies with I2  (inconsistency) 94.97% and 95%  
CI for I2  93.22-96.26.  

Life change weight loss (wl):  

7 studies were included assessing Life change  

weight loss (wl) showing significant heterogeneity  
between studies with I 2  (inconsistency) 93.56%  
and 95% CI for I2  89.17-96.17.  

Satisfaction:  

18 studies were included assessing satisfaction  

showing significant heterogeneity between studies  

with I2  (inconsistency) 98.25% and 95% CI for I 2 
 

97.85-98.58.  

Complications:  

5 studies were included assessing complications  
showing significant heterogeneity between studies  

with I2  (inconsistency) 82.15% and 95% CI for I 2 
 

58.89-92.25.  

Weight changes:  

4 studies were included assessing Weight chang-
es showing insignificant heterogeneity between  

studies with I2  (inconsistency) 0% and 95% CI  
1.611 to 2.086.  
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Table (5): Meta-analysis for response rate.  

Study  
Total  

number  
Event  

Event rate (%)  
(Proportion)  

95% CI  
of rate (%)  

Paul et al., 2020  30  30  100.0  88.430 - 100.0  
Monpellier et al., 2019  65  65  100.0  94.483 -- 100.0  
Meal, 2019  130  110  84.615  77.244 - 90.342  
Cai, 2019  45  9  20.0  9.576 -- 34.596  
Rosa et al., 2019  107  96  89.720  82.350 - 94.755  
Repo et al., 2019  82  53  64.634  53.296 -- 74.882  
Vierhapper et al., 2017  40  29  72.500  56.112 - 85.399  
Danilla, 2017  112  84  75.00  65.933 -- 82.700  
Song, 2016  41  41  100.0  91.396 - 100.0  
Tremp, 2015  23  8  34.783  16.376 -- 57.266  
Runz, 2015  55  52  94.545  84.877 - 98.861  
Bertheuil, 2014  21  21  100.0  83.890 -- 100.0  
Zwaan et al., 2014  62  62  100.0  94.224 - 100.0  
Modarressi, 2012  89  89  100.0  95.940 -- 100.0  
Azin, 2013  10  10  100.0  69.150 - 100.0  
Bloom et al., 2012  54  31  57.407  43.208 -- 70.765  
Van der Beek, 2012  43  34  79.070  63.958 - 89.956  

Total (fixed effects)  1009  85.900  83.619 - 87.973  
Total (random effects)  1009  85.771  74.804 -- 93.988  

Test for heterogeneity:  
Q  317.9272  
DF  16  
Significance level  <0.0001 *  
I2 (inconsistency)  94.97%  
95% CI for I2  93.22-96.26  

Q: Total variance for heterogeneity. 
I
2

: Observed variance for heterogeneity.  

CI: Confidence interval (LL: Lower limit-UL: Upper Limit).  

Table (6): Shows Meta-analysis for response rate of 17 studies included, Total number  

(participants), Event (number of responders), Event rate % proportion, CI (Confidence  

interval (LL: Lower limit-UL: Upper Limit).  

Fig. (2): Forest plot for response rate.  
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Table (7): Meta-analysis for Life change weight loss (wl).  

Study  
Total  

number  
Event rate (%)  

Event  (Proportion)  
95% CI  

of rate (%)  

Meal, 2019  130  16  12.308  7.201 - 19.216  

Cai, 2019  45  15  33.333  20.001 -- 48.950  

Repo et al., 2019  82  35  42.683  31.816 - 54.095  

Vierhapper et al., 2017  40  4  10.000  2.793 - 23.664  

Danilla, 2017  112  2  1.786  0.217 - 6.302  

Tremp, 2015  23  14  60.87  38.542 - 80.292  

Runz, 2015  55  8  14.545  6.495 - 26.663  

Total (fixed effects)  487  16.942  13.739 - 20.546  

Total (random effects)  487  22.057  9.280 - 38.391  

Test for heterogeneity:  

Q  93.2247  

DF  6  

Significance level  <0.0001*  

I2 (inconsistency)  93.56%  

95% CI for I2  89.17 - 96.17  

Q: Total variance for heterogeneity. 
I
2

: Observed variance for heterogeneity.  

CI: Confidence interval (LL: Lower limit-UL: Upper Limit).  

Table (8): Shows Meta-analysis for Life change weight loss participants,7 studies included, Total  

number (participants), Event (number of life change weight loss participants), Event rate % proportion,  

CI (Confidence interval (LL: Lower limit-UL: Upper Limit).  

Fig. (3): Forest plot for Life change wl.  
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Table (9): Meta-analysis for proportion (%) of satisfaction.  

Study  
Total  

number  
Event  

Event rate (%)  
(Proportion)  

95% CI  
of rate (%)  

Paul et al., 2020  30  22  73.333  54.111 - 87.721  
Monpellier et al., 2019  65  5  7.692  2.545 - 17.046  
Meal 2019  130  6  4.615  1.712 - 9.775  
Cai 2019  45  1  2.222  0.0562 - 11.770  
Rosa et al., 2019  107  2  1.869  0.227 - 6.589  
Repo et al., 2019  82  78  95.122  87.979 - 98.655  
Vierhapper et al., 2017  40  36  90.000  76.336 - 97.207  
Danilla 2017  112  95  84.821  76.813 - 90.902  
Song 2016  41  1  2.439  0.0617 - 12.855  
Tremp 2015  23  0  0.000  0.000 - 14.819  
Runz 2015  55  52  94.545  84.877 - 98.861  
Bertheuil 2014  21  0  0.00  0.000 - 16.110  
Zwaan et al., 2014  62  2  3.226  0.393 - 11.172  
Modarressi 2012  89  2  2.247  0.273 - 7.883  
Azin 2013  10  6  60.00  26.238 - 87.845  
Singh 2012  16  13  81.25  54.354 - 95.953  
Bloom et al., 2012  54  5  9.259  3.075 - 20.300  
Van der Beek 2012  43  24  55.814  39.875 - 70.922  

Total (fixed effects)  1025  29.205  26.459 - 32.068  
Total (random effects)  1025  31.907  12.905 - 54.762  

Test for heterogeneity:  
Q  972.4987  
DF  17  
Significance level  <0.0001 *  
I2 (inconsistency)  98.25%  
95% CI for I2  97.85 - 98.58  

Q: Total variance for heterogeneity. 
I
2

: Observed variance for heterogeneity.  

CI: Confidence interval (LL: Lower limit-UL: Upper Limit).  

Table (10): Shows Meta-analysis for proportion (%) of satisfaction,18 studies included,  

Total number (participants), Event (number of participants according to proportion of  

satisfaction), Event rate proportion of satisfaction (%), CI (Confidence interval (LL: Lower  

limit-UL: Upper Limit).  

Fig. (4): Forest plot for % of satisfaction.  
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Table (11): Meta-analysis for complications.  

Study  
Total  

number  
Event  

Event rate (%)  
(Proportion)  

95% CI  
of rate (%)  

Paul et al., 2020  30  5  16.667  5.642 - 34.721  

Meal 2019  130  40  30.769  22.976 - 39.462  

Rosa et al., 2019  107  25  23.364  15.727 - 32.529  

Runz 2015  55  5  9.091  3.018 --  19.954  

Bertheuil 2014  21  12  57.143  34.021 - 78.180  

Total (fixed effects)  343  24.977  20.515 - 29.870  

Total (random effects)  343  25.494  14.828 - 37.910  

Test for heterogeneity:  

Q  22.4068  

DF  4  

Significance level  0.0002*  

I2 (inconsistency)  82.15%  

95% CI for I2  58.89 - 92.25  

Q: Total variance for heterogeneity. 
I
2

: Observed variance for heterogeneity.  

CI: Confidence interval (LL: Lower limit-UL: Upper Limit).  

Table (12): Shows Meta-analysis for complications, 5 studies included, Total number (participants),  

Event (number of participants who developed complications), Event rate proportion of complications  

(%), CI (Confidence interval (LL: Lower limit-UL: Upper Limit).  

Fig. (5): Forest plot for complications.  
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Table (13): Meta-analysis for weight changes.  

167  

Study  Before  After  SMD  SE  95% CI  

Rosa et al., 2019  120.8±24.2  73.1±27.8  1.824  0.162  1.504 to 2.144  
Runz 2015  126.4±22.24  76.83±30.9  1.828  0.226  1.380 to 2.276  
Bertheuil 2014  122.4±20  76.4±23.6  2.063  0.377  1.301 to 2.826  
Azin, 2013  137.64±39  76.08±24.87  1.802  0.514  0.722 to 2.883  

Total (fixed effects)  1.848  0.121  1.611 to 2.086  
Total (random effects)  1.848  0.121  1.611 to 2.086  

Test for heterogeneity:  
Q  0.3635  
DF  3  
Significance level  0.9477  
I2 (inconsistency)  0.0%  
95% CI for I2  0.00 - 0.00  

Q: Total variance for heterogeneity. 
I
2

: Observed variance for heterogeneity.  
CI: Confidence interval (LL: Lower limit-UL: Upper Limit).  

SMD: Standardized Mean Difference.  

Table (14): Shows Meta-analysis for weight changes, 4 studies included, weight before massive weight  

loss (Before), weight after massive weight loss (After).  

Fig. (6): Forest plot for weight.  

Discussion  

The purpose of this systematic review was to  

ascertain whether or not patients who received  

body contouring procedures after significant weight  

loss following bariatric surgery saw an improve-
ment in quality of life and self-image. Online  
databases PubMed (PM), Web of Science, Scopus,  

and Egyptian Universities Libraries Consortium  

were all thoroughly searched (EULC). All eligible  
records' reference lists were manually checked for  

any additional pertinent records, study validity  

was determined using the PRISMA template, and  

conventional meta-analysis was carried out.  

In patients at various stages of weight loss,  
abdominal BCS like panniculectomy and abdomi-
noplasty are becoming more popular because they  
may enhance functional status and/or remove excess  

skin in addition to causing additional weight loss,  
which is crucial for post-bariatric patients who are  

still overweight [11] .  
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Procedures on the breast, thighs, or back are  

likely to come next in post-bariatric patients, with  

abdominoplasty being the most popular and pre-
ferred BCS operation overall. The majority of  
participants wanted BCS, and when asked which  
body site they chose for surgery, the abdomen was  
likewise the top choice for post-bariatric patients  

who did not have any BCS [12-16] .  

Patients who had at least one BCS prior had a  

greater willingness for BCS Stuerz et al., [17] ,  
Vierhapper et al., [18] .  

At the 4- or 5-year visits, patients reported  
having a significant desire for BCS in the waist/  

abdomen, thighs, and chest/breast. This desire was  
linked to greater depression levels and worsened  
HRQoL scores, according to the Longitudinal  

Assessment of Bariatric Surgery (LABS)-2 study  
[19] .  

Although BCS carries some surgical risks,  
leaves noticeable scars, and may result in problems,  

it appears that post-BCS patients will seek another  

BCS with less reluctance when confronted with  

excess skin in other regions due to a favourable  

risk-benefit ratio [20] .  

Song et al. [10]  also noted that after the initial  
operation, patients frequently ask for another BCS.  

According to a study by Cintra et al. [21] , pa-
tients who want more treatments might not express  

unhappiness with their BCS results .  

Many research looked into the disparity between  
the number of patients who wanted BCS and those  
who actually got it. The desire for BCS group had  

the greatest unemployment rate and the lowest  
income level when the relationship between income  

level and whether or not to choose BCS was ex-
amined; as a result, cost appeared to be the primary  

deterrent to not having BCS and/or not contacting  

a cosmetic surgeon [22] .  

The BODY-Q focused on psychological well-
being, social functioning, sexual well-being, and  

body image domains, whereas the short form (SF-
36) included physical functioning, physical role,  

bodily pain, general health, vitality, social func-
tioning, emotional role, and mental health subscales.  
The composition of comprehensive questionnaires  

also varied [23] .  

Health-related quality of life (HRQoL) is a  
broad notion that is intricately influenced by an  
individual's physical and mental health, amount of  
independence, social connections, religious con- 

victions, and interaction with key environmental  

elements [24] .  

The authors noted that although patients were  
generally content with their appearance, they ex-
pressed dissatisfaction with particular body regions  

(such as the abdomen and breast), which they  

ranked lower because they wished they had BCS.  

Another study Zwaan et al., [25] .  

That indicated the mid-torso (abdominal) area  

was the only section of the body that differed  
between the non-BCS and post-BCS groups vali-
dated this inconsistent satisfaction with the appear-
ance of various body areas.  

The quality of life is a significant consideration  

for people considering bariatric surgery. Self-
esteem is the area of quality of life that is most  

impacted in patients with a BMI more than 40kg/  
m2 , particularly in women between the ages of 35  
and 64 [26] .  

The first few years following bariatric surgery  
saw a significant improvement in self-esteem, but  

this increases with MWL and the appearance of  
excess skin [27] .  

In order to attain the objectives of their lifestyle  

changes-improving health, quality of life, and self-
confidence-patients do require additional treatment  
in the post-MWL phase. According to numerous  

research in this study, patients who undergo BCS  

report better self-esteem and confidence in addition  

to improvements in their body image [28] .  

The finding that BS patients who receive BCS  

have a better result than those who do not could  
be attributed to a variety of causes. Through in-
creased motivation and the drive to achieve or  

keep a better appearance, the BCS's improvement  
in health-related quality of life helps patients lose  

weight more effectively [29] .  

Such surgery appears to have a good impact  
primarily on physical functionality and appearance,  

not on overall psychosocial status [30] .  

Similar BCS-related subjects have been the  

subject of other systematic reviews. Despite con-
firming the good effects of BCS, particularly in  

regard to enhanced well-being, function, and quality  
of life, Gilmartin et al., [31] . systematic review  
possessed a number of serious flaws.  

Only nine eligible cohort or descriptive studies  

with modest sample sizes were included, and two  

single-arm studies, Menderes et al., [32]  that only  
included post-BCS patients and whose data were  

subject to recall bias were also included.  
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Despite focusing on post-bariatric and post-
BCS patients, the study by de Vries et al., [33]  
sought to evaluate the effectiveness of the quality  

of life measurement tools that are now available.  

According to their findings, the BODY-Q had the  
best proof for the accuracy of its measurement  

properties, making it potentially suitable for rec-
ommendation in upcoming clinical trials.  

Only 18.5% of respondents had had BCS, with  

prevalence rates ranging from 10.6% to 54.3%,  
according to cross-sectional research. More specif-
ically, more than half of all cases involved an  

abdominal operation [34] .  

Excessive skin folds can change the appearance  

of the medial thighs, mid-abdomen, flanks, breasts,  

buttocks, and upper arms in an unfavourable way  
Mitchell et al., [35]  Gurunluoglu, [36] .  

Excess skin can create intertriginous rashes,  
ulcers, difficulty moving around, interfere with  

daily activities, and negatively affect the physical  

aspects of health-related quality of life (HRQoL)  

[37] .  

Enhancing psychosocial functioning is one of  
the main objectives of weight loss surgery. Post-
operatively, a drop could take place, though. Some  

post-bariatric patients claimed that the loose, sag-
ging skin following significant weight reduction  
was to blame for problems in their mental health  

and social functioning [38] .  

The majority of the research included in this  
review also mentioned an improvement in psycho-
social function. According to studies, people who  
had BCS had much lower levels of anxiety and  
depression than those who did not Al-Hadithy et  

al., [39] .  

The majority of patients were happy with the  

outcomes of the BCS operations, but they frequent-
ly voiced their complaints about the extra skin that  
was left on their thighs, chests, or upper arms,  
which could have a detrimental effect on their  

mental health and social lives. Additionally, after  
BCS, patients reported advancements in their ca-
reers and relationship status Al-Hadithy et al.,  
[39] .  

However, Toma et al., [40]  conducted a system-
atic evaluation on the impact of BCS on post-
bariatric patients' quality of life and found that the  
procedure reduced BMI by 2 points (–1.99, 95%  

CI [2.99, 0.98]).  

Because patients are encouraged to shed more  

weight through exercise as they restore their phys- 

ical functionality, the removal of extra skin and  

soft tissue may help patients achieve better weight  

loss results Toma et al., [40] .  

De Vries et al., [41]  also stated that BCS may  
help to enhance the long-term management of co-
morbidities associated with obesity. On the other  

hand, post-bariatric patients with or without body  

contouring surgery were shown to have identical  
signs of pre-existing psychiatric problems, such  
as depression and anxiety.  

Limitations:  
One of the most challenging research projects  

in plastic surgery is a systematic review, which  

applies Evidence-Based Medicine (EBM). The  
reason for this is that plastic surgery journals  

publish extremely few randomised clinical trials.  

Even while EBM is a fantastic tool for assessing  

previously published content and producing reliable  

results when the data are submitted to meta-
analysis, choosing high-quality studies is a very  
difficult undertaking.  

Since journals began to demand studies with  
higher quality patient selection and with a defined  

criterion of randomization, this is why the main  

contribution of EBM in plastic surgery over the  

past ten years was in the improvement of future  

publications.  

It is well known that among the top plastic  

surgery publications, articles with greater levels  

of evidence are typically mentioned more frequently  

than those with lower levels of evidence.  

As files were utilised to gather the data for the  

retrospective studies used in this review, there may  

be some bias in the data collection process. Ideally,  

just one type of plastic surgery for patients who  

have had significant weight loss (MWL) should  
have been included in the selection of articles.  

While the patient would gain weight following  
breast augmentation surgery, more skin and subcu-
taneous tissue is often removed with an abdomi-
noplasty. In these patients, weight loss is therefore  

not necessarily a result of body sculpting surgery.  

Finding papers in plastic surgery to use in EBM  

studies with all patients who have similar operations  

is a difficult undertaking, particularly for MWL  
patients who need numerous treatments of varying  

character.  

The large range of bariatric surgery (BS) types  

undoubtedly had an impact on the outcomes. The  
issue we perceive is that these procedures may  
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result in varying amounts of weight loss, which  
may have an impact on the study's findings as the  

controls and patients were probably not paired.  

Conclusion:  
The evidence in this review strongly supports  

the additional long-term advantages of body con-
touring surgery for specific patients who have  

undergone bariatric surgery and have lost a signif-
icant amount of weight. The current review also  

showed that BCS in postbariatric patients leads to  

statistically significant improvements in a number  
of QOL indicators.  
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