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ARTICLE INFO ABSTRACT

Numerous skin disorders, including ulcerated necrobiosis lipoidica diabeticorum, hidradenitis
suppurativa, intertrigo, and psoriasis, have shown improvement post-bariatric surgery. On the
other hand, there have been reports of the occurrence of unfavourable skin disorders, most of
whichare related to nutritional deficiencies, such as those of iron, folicacid, vitamins, and trace
elements. Objectives: To determine the prevalence of skin changes and diseases following
bariatric surgery at our centre and their management strategies. Methods: This longitudinal
study was carried out from April 2021 to March 2023. Patients were eligible for inclusion if they
were aged 18 yearsorolder, and had undergone one of the following bariatric procedures: sleeve
gastrectomy, Roux-en-Y gastric bypass, or mini gastric bypass. Baseline clinical and
demographic information was documented, At frequent follow-up intervals postoperative data
were collected to record any new onset or changes in skin problems. Results: A total of 1656
patients who had undergone bariatric surgery were included. During the 12-month follow-up
period, 1292 (78%) of patients experienced skin changes. Excess skin was the most prevalent
type of skin alteration, affecting 1026 (62%) of patients, especially in the arms 745 (45%) and
abdomen 1159(70%). Conclusions: It was concluded that significant dermatological challenges
are faced by patients post bariatric surgery and a holistic and multidisciplinary approach should
be incorporated in managing these issues. By addressing both aesthetic and functional
concerns, healthcare providers can enhance patients'overall satisfaction and quality of life.
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INTRODUCTION

The most effective and widely used treatment for morbid
obesity is bariatric surgery, which significantly improves
several comorbid ilinesses linked to obesity [1]. The
literature on the side effects of bariatric surgery is
extensive. Among the often reported ones are nutritional
deficiencies, haemorrhage, infections, stomach leaks, ,
gastrointestinal leaks, strictures, and wound hematomas
[2]. The effects of obesity on the skin are well-known. It is
linked to changes in the composition and structure of
collagen,increasedtransepidermal waterloss, ariseinskin
infections, and inadequate wound healing. In addition, the
majority of obese patients experience hirsutism, acne, and
occasionallyandrogeneticalopeciaasaresult ofincreased
androgen production brought on by elevated insulin levels
[3]. Furthermore, there are advantages and disadvantages

to bariatric surgery for the skin. Numerous skin disorders,
including ulcerated necrobiosis lipoidica diabeticorum,
hidradenitis suppurativa, intertrigo, and psoriasis[4], have
shown improvement. On the other hand, there have been
reports of the occurrence of unfavourable skin disorders,
most of which are related to nutritional deficiencies, such
asthoseofiron, folicacid, vitamins, and trace elements[5].
Moreover, severe weight reduction also causes skin laxity
[6]. Due to the significant amount of superfluous skin, the
majority of the patients are likely to exhibit adverse
consequences after undergoing bariatric surgery and
experiencing significant weight loss [7]. Due to the extra
skin and tissue after weight loss, fungal infections,
dermatitis, pruritus, excessive sweating, and hygiene
problems are common post-bariatric surgery [8].
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Furthermore, anomaliesin the extracellular matrixand skin
of post-bariatric patientsare common compared tonormal
skin tissue, the extracellular matrix in the patients' casesis
loose. The tissue collected from striae and normal-
appearing skin showed signs of elastin deterioration,
collagen resorption, inflammation, and scarring [9].
Different skin conditions post-bariatric surgery also
include Bowel-associated dermatosis-arthritis syndrome
(BADAS), psoriasis, nutritional deficiency dermatoses and
alopecia [10]. Prevention and management of these skin
abnormalities are of paramount importance and need a
multidisciplinary approach. An important factor in post-
bariatric patients' care is nutrition. To identify any
nutritional deficits, a thorough nutritional study should be
carried out during the preoperative tests, and a suitable
intervention should be planned. Additionally, patients
undergoing significant weight reduction and body
contouring should consider the possibility of "induced
malnutrition," which can impact surgical recovery, scar
quality, and the likelihood of complications[11]. All patients
must have a clinical investigation for indications of
nutritionalinadequaciesto preventand/or manage the skin
conditions associated with bariatric surgery[12]. Although
alterations in the post-bariatric skin are acquiring
attention worldwide, there is relatively little evidence from
Pakistan regarding these changes and treatment. The
different kinds and extents of skin issues following weight
loss surgery may also vary with each region's special
genetic susceptibility to these changes along with dietary
and healthcare accessibility patterns., Most of the current
research focuses on Western populations, which leaves a
question of how well the results can be applied to patients
in Pakistan.

This study aims to assess current management practices
in a Pakistani tertiary care bariatric hospital and provide
region-specific statistics on the prevalence of skin
alterations.

METHODS

This longitudinal study was carried out at the International
Metabolic and Bariatric Centerin Peshawar, from April 2021
toMarch2023. The Institutional Review Board(IRB)granted
ethical approval (reference no 103/DME/AMC), and each
subject provided informed consent. A total of 1656 patients
who underwent bariatric surgery at the centre were
included in the study utilizing non-probability convenience
sampling calculated through open epi software. Patients
were eligible for inclusion if they were aged 18 years or
older, had undergone one of the following bariatric
procedures: sleeve gastrectomy, Roux-en-Y gastric
bypass, or mini gastric bypass, and were willing to
participate in follow-up assessments for a minimum of 12
months post-surgery. Exclusion criteria included patients
with pre-existing dermatological conditions, previous
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bariatric surgery, or any history of significant
comorbidities that could affect skin integrity. Patient
medical records, in-person physical examinations, and
patient-reported results were all used to gather data.
Baseline clinical and demographic information was
documented, including age, sex, BMI, kind of bariatric
surgery, and skin condition before surgery. Data were
collected throughout the follow-up period of one year,
postoperative data were collected to record any new onset
or changes in skin problems, such as the appearance of
striae, rashes, infections, or excess skin. At every follow-up
visit, skilled medical personnel conducted physical
examinations. The existence and severity of skin changes
which were divided into groups including excess skin,
striae distensae, intertriginous dermatitis, and surgical
scars were evaluated using standardized methods. With
the consent of the patient, photos were taken utilizing a
standard setup to guarantee consistency and record any
evident skin modifications. Patients presenting with skin
changes were offered a variety of management options
based on the severity and type of changes observed.
Treatment modalities included topical applications, oral
medications, lifestyle modifications, and, in some cases,
referral for plastic or reconstructive surgery. The choice of
treatment was determined collaboratively by the attending
bariatric surgeon, a dermatologist, and the patient. All
treatments and patient adherence were documented. The
frequency of various skin alterations following bariatric
surgery and the efficacy of the management techniques
used were the main end measures. A validated patient
satisfaction survey was used to measure the secondary
outcomes, which included patient satisfaction with the
appearance and functional results of their skin following
surgery. Data analysis was performed using statistical
software SPSS version 26. Descriptive statistics were used
to summarize the demographic and clinical characteristics
of the study population. The prevalence of skin changes
was calculated as a proportion of the total number of
patients. Comparative analyses were conducted to
evaluate differences in the occurrence of skin changes
based on variables such as age, sex, BMI, and type of
surgery. The effectiveness of different management
strategies was assessed using appropriate statistical
tests, with a p-value of <0.05 considered statistically
significant.

RESULTS

In all, 1656 patients who had undergone bariatric surgery at
the International Metabolic and Bariatric Center between
April 2021 and March 2023 were included in this study. 530
(32%)ofthe patientswere female and 1126(68 % ) were male,
with a mean age of 42 years (range: 18-65 years). The
majority of patients 775 (47%) had mini gastric bypass
followed by sleeve gastrectomy 529 (32%) and 352 (21%)
Roux-en-Y gastric bypass (RYGB). The mean preoperative
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BMI was 42 kg/m? (range: 35-38 kg/m?). At 12 months
postoperatively, the average percentage of excess weight
losswas65%(Table1).

Table 1: Demographic and Clinical Characteristics

Characteristics Values

Total Patients 1656
Mean Age (Years) 42
Gender Distribution
Female 530(32%)
Male 1126 (968%)
Bariatric Procedures
Mini Gastric Bypass 775(47%)
Sleeve Gastrectomy 529(32%)
RYGB 352(21%)
BMI
Mean Preoperative BMI 42 kg/m?
Percentage of Weight Loss 85%

During the 12-month follow-up period, 1292 (78%) of
patients experienced skin changes. Excessive skinwas the
most prevalent type of skin alteration, affecting 1026 (62%)
of patients, especially in the arms 745 (45%) and abdomen
1159 (70%). In 662 (40%) of cases, there were striae
distensae, and in 464 (28%) of cases, intertriginous
dermatitis was observed, mostly in regions where skin
folds were present. 911(55%) of patients had surgical scars,
which were a common postoperative observation.
However, at one year, the majority of scars werereportedto
be small and well-healed. Alopecia was reported in
596(36%) of the patients. A total of 47% of patients
suffering from psoriasis pre-surgery reported
improvementsintheir symptoms(Table 2).

Table 2: Prevalence and Types of Skin Changes

Types of Skin Change n(%)
Excess Skin 1026 (62%)
Striae Distensae 662 (40%)
Intertriginous Dermatitis 464 (28%)
Surgical Scars 911(55%)
Alopecia 596(36%)

794(48%) of the patients who presented with alterationsin
their skin were treated non-surgically using topical lotions
and lifestyle changes. In 662(40%) instances, topical
therapies were utilized, mostly for the management of
striae and intertriginous dermatitis. These treatments
included moisturizers and anti-inflammatory creams. 199
(12%) of patients received prescriptions for oral drugs,
primarily for the management of infections in cases of
dermatitis. A referral for plastic or reconstructive surgery
was necessary for 323 (256%) of the patients, and in 129
(10%) of those situations, operations like abdominoplasty
were carried out. 1408 (85%) of patients reported regular
topical application use and compliance with lifestyle
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modifications, indicating a high level of patient adherence
to the prescribed therapy. Most patients said they were
happy with how their treatments had worked out.
According to the Body-Q questionnaire, 1159 (72%) of
patients were happy with how their skin looked and worked
aftersurgery, whereas 497(28%)were not, mostly because
of residual extraskinorthe presence of scars(Table 3).
Table 3: Management of Skin Changesand Patient Satisfaction

Treatment Modality n(%)
Topical Applications 662 (40%)
Oral Medications 199(12%)
Plastic/Reconstructive Surgery 129(10%)
Patient Satisfaction 159(72%)
Dissatisfied 497(28%)

A comparative analysis showed that individuals with a
higher preoperative BMI had a considerably greater
prevalence of extraskin(p=0.01), whereasyounger patients
had a higher prevalence of striae distensae (p=0.03). The
severity of skin problems was successfully reduced by non-
surgical treatments, especially topical applications; after
six months of treatment, 994 (60%) of patients reported
improvement (p=0.04). A large percentage of patients 1411
(85%) expressed satisfaction with the results of surgical
procedures forextraskin(p=0.01)(Table 4).

Table4: Associationamong Different Variables

P I Statistical
Findings Subgroups rev?O/e |)1ce Significance
A7 (p-value)
Higher
Prevalence of ExCess | prooperative | 1026(62%) | p=0.01
Skin by BMI BMI
Prevalence of Striae Younger o _
Distensae by Age Patients 662 940%) p=0.03
Effectiveness of Non- | Improvement o _
Surgical Treatments | After 6 Months 994(60%) p=0.04
Satisfaction with Post-Surgery o -
Surgical Interventions | Satisfaction 1411(85%) p=0.01

DISCUSSION

This study investigated the prevalence and types of skin
changes in patients following bariatric surgery at the
International Metabolic and Bariatric Center, along with
various management strategies and their effectiveness.
Literature has reported that skin changes after bariatric
surgery are mainly due to rapid weight loss, which can
exceed the skin's ability to retract, resulting in loose or
sagging skin, especially on the abdomen, arms, and thighs.
Nutritional deficiencies in protein, vitamin C, and zinc,
common post-surgery, further weaken skin structure and
delay healing, contributing to stretch marks and
dermatitis. These factors highlight the need for ongoing
skinand nutrition management to support patientrecovery
and satisfaction [13]. Our findings reveal that 78% of
patients experienced skin-related issues within 12 months
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post-surgery, with excess skin (62%), striae distensae
(40%), and intertriginous dermatitis (28%), alopecia 298
(18%) being the most common. Additionally, 55% reported
postoperative scars, underscoring the impact of rapid
weight loss on skin health and patient satisfaction. The
findings of our study are consistent with another study
which highlights the high prevalence of excess skin,
particularly in areas like the arms and abdomen, following
rapid weight loss. This excess skin, more common in
patients with higher preoperative BMIs(p=0.01), can create
functional issues in hygiene and cause discomfort. The
study also reported that patients achieving at least 50%
excess body weight loss (EBWL) showed improved skin
conditions, with a reduced prevalence of acanthosis
nigricans, keratosis pilaris (aOR=0.21, p=0.02), and pebble
fingers (aOR=0.09, p=0.04). However, a higher incidence of
alopecia was noted, suggesting post-surgical nutritional
challenges[6]. The findings of our study showed that striae
distensae 662 (40%) and intertriginous dermatitis 464
(28%) were also common post-surgery, with a higher
prevalence of striae in younger patients (p=0.03). These
findings are from a study which reported the increased
prevalence of acquired perforating dermatosis [14].
Another study supported our findings and showed an even
greater prevalence of striain 30(97%) of the patients along
with acanthosis nigricans in 29 (93%) patients [15].
Alopecia was reported in 536(36%) of the patients in our
study. The literature has reported the rates of alopecia
post-bariatric surgery as between 12 to 93%. Reports of
telogen effluvium linked to iron and zinc nutritional
deficiencies typically start six months following surgery
[16]. These skin issues can impact patients' quality of life,
emphasizing the need for regular dermatological
monitoring after bariatric surgery. In comparison Razvigor
at, el. Showed that Striae distensae (stretch marks) and
intertriginous dermatitis are prevalent concerns in obese
patients, exacerbated by rapid weight fluctuations and the
unique skin physiology associated with obesity. Striae arise
due to the mechanical stretching of the dermal layer,
leading to collagen disruption and subsequent scar tissue
formation, commonly seen in areas like the abdomen,
thighs, and arms. Intertriginous dermatitis, frequently
observed in skin fold areas (e.g., underarms and groin),
results from friction, moisture accumulation, and poor
ventilation, which create an environment conducive to
bacterial or fungal growth. These skin conditions, typicalin
the post-bariatric population, significantly impact the
patient's quality of life, emphasizing the necessity for
dermatological monitoring and preventive care in weight
management programs [17]. Different pre-existing skin
conditions have shown improvements following bariatric
surgery including Hidradenitis suppurativa and Psoriasis.
The results of a retrospective analysis showed that 35

DOI: hhttps://doi.org/10.54393/pjhs.v6i2.2715

patients with HS symptoms underwent bariatric surgery
out of which 24 patients (69%) showed improvements, 7
patients (20%) showed no change, and 4 individuals (11%)
saw their HS symptoms increase [18]. Similarly in another
retrospective survey, following bariatric surgery, 62% of
respondents reported improvements in their psoriasis,
26% reported no change, and 12% reported deterioration
[19]. However, in our study, the data of only psoriasis
patients pre-surgery was collected according to which
47% of the patients showed improvements post bariatric
surgery. We found that management strategies for skin
changes including non-surgical treatments like topical
applications and lifestyle adjustments, benefited many
patients. For severe excess skin, surgical interventions,
such as abdominoplasty, were performed in 129 (10%) of
cases, with 85% of these patients reporting satisfaction
(p=0.01). These findings suggest that non-surgical options
suit milder cases, while surgical intervention is vital for
more severe skin issues [20]. Another study which
examined the strategiesfor bariatric patients experiencing
skin-related changes showed that multidisciplinary
approaches are an essential part of management. Their
findings showed that approximately 30% of patients
benefited from dietary adjustments and targeted
supplementation, with significant improvement in vitamin
levels over six months (p=0.05). For cases with severe skin
complications, surgical interventions, such as
abdominoplasty and other reconstructive procedures,
were undertaken for20% of patientsas comparedto10% in
our study, resulting in an 80% satisfaction rate reported
postoperatively (p=0.02). These findings highlight that
while non-surgical measures can adequately support mild
cases, surgical options are often critical for managing
more extensive skin-related challenges in post-bariatric
surgery patients [21]. Another study was findings of the
high prevalence of excess skin following bariatric surgery
and its associated impacts. Findings indicated that in
comparison to the reference group (1.5 + 3.5), excessive
skin scores were significantly higher for obese adults(10.5
+8.5)and even higher for adults and adolescents(12.3 + 8.1
versus 14.4 + 7.7) following obesity surgery [22]. Another
study reported that redundant skin following significant
weightlossisacommon occurrence affectingup to 96% of
patientswhoundergo bariatric surgery[23].

CONCLUSIONS

It was concluded that significant dermatological
challenges are faced by patients post bariatric surgery and
a holistic and multidisciplinary approach should be
incorporatedin managing these issues. By addressing both
aesthetic and functional concerns, healthcare providers
can enhance patients' overall satisfaction and quality of
life. Further research is encouraged to explore long-term
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outcomes and to develop optimized treatment plans that
cater to the specific dermatological needs of post-
bariatric patients.
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