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Background

Obesity is one of the biggest health problems in the modern 
age. It has a massive impact on both morbidity and mortality. 
Not only does it increase the risk of diabetes and cardiovas-
cular disease, it is now one of the leading causes of death 
worldwide [1]. Many approaches have been used to reduce 
obesity and its catastrophic effects on today’s society, includ-
ing education, dieting, exercise, and drugs. However, with its 
increasing incidence and severity, these nonsurgical methods 
do not suffice for some patients, so the demand for bariatric 
surgery has risen [2].

There are 3 main types of bariatric surgery:
1.	�Restrictive procedures: including laparoscopic adjustable 

gastric banding, laparoscopic sleeve gastrectomy, and ver-
tical banded gastroplasty. These procedures effectively re-
duce the gastric lumen to induce early satiety [1,2].

2.	�Malabsorptive procedures: including jejunoileal bypass, 
which aims to decrease the amount of nutrients absorbed 
by reducing the surface area of the intestine exposed to 
food [1,2].

3.	�Combined restrictive-malabsorptive procedures: including 
Roux-en-Y gastric bypass [1,2].

Despite their ability to aid weight loss and improve mortality 
and morbidity rates in previously morbidly obese individu-
als, bariatric surgery can result in a range of complications. 
Although complications such as gastrointestinal leaks and 
intraabdominal abscesses are widely reported, [3,4] there is 
limited literature available on cutaneous complications. Here, 
we report 4 cases of patients with no other significant medi-
cal history showing a peculiar skin rash 2–4 weeks following 
sleeve gastrectomy, the most common subtype of bariatric 

surgery. The 4 patients were of Saudi Arabian descent, seen 
at the Suwaidi Hospital of the Habib Medical Group, Riyadh.

Because the clinical state of the presenting skin rash is rapidly 
self-limiting, the significance of this topic is more deeply root-
ed in academic interest. Nonetheless, by defining the rash and 
determining its association with sleeve gastrectomy, it may be 
possible to target it for treatment and to implement prophy-
lactic measures before any visible dermatological manifesta-
tions occur. More broadly, defining this condition provides a 
basis for recognition by doctors in order to alert bariatric pa-
tients of this possible adverse effect of surgery, thereby im-
proving doctor-patient trust by transparency.

Case Reports

Case 1

A 25-year-old man presented with a history of extensive mul-
tiple maculopapular erythematous skin rash, which started 3 
weeks after sleeve gastrectomy. Before the surgery, a vitamin 
B12 injection was given to the patient prophylactically. There 
were no trace elements or vitamin deficiencies present at this 
time (including vitamin A and zinc). After the surgery, the rash 
presented all over the body, starting on the chest, spreading to 
the face, buttocks, trunk, and upper limbs. The rash had 2 dis-
tinguishable morphologies – the lesion on the face was clini-
cally typical of a folliculitis rash (Figure 1B), but the remaining 
lesions, including the abdomen and the back (where the biop-
sies were taken), revealed spongiotic dermatitis (Figure 1A, 1C). 
The histopathology analysis showed parakeratosis with under-
lying interface lymphocytic infiltrate associated with vacuolar 
degeneration of basal cells, necrotic keratinocytes, extravasated 

Figure 1. �Case 1: Widespread rash 3 weeks after surgery. Erythematous maculopapular rash on the chest and abdomen (A), 
forehead (B), and back (C).

A B C
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red blood cells, perivascular lymphocytes, and scattered eosin-
ophils. Therefore, a diagnosis of dermatitis of the trunk was 
made. A biopsy of the facial lesions was not taken. Apart from 
slightly low vitamin D levels, blood tests were unremarkable. 
And, apart from a previously high BMI (42 Kg/m2), the patient 
was otherwise well, with no signs of insulin resistance, hyper-
tension, or hypercholesterolemia. The patient had no known 
allergies. Betamethasone and fusidic acid were given for the 
body rash and Clindamycin solution was given for the face rash. 
This produced a dramatic improvement by the second visit.

Case 2

A 29-year-old man presented with a history of sudden erup-
tion of maculopapular erythematous lesions, mainly on the 
face, neck, and upper chest, 3 weeks after sleeve gastrectomy 
(Figure 2). Clinically, a preliminary diagnosis of folliculitis was 

made. The surgery was performed in Jordan 3 weeks prior to 
consultation. His medical records showed a previous BMI of 
40 kg/m2, without any co-morbidities. Blood tests were unre-
markable, including normal vitamin and trace element levels. 
The were no known allergies. To confirm the post-surgical rash, 
a punch biopsy performed, which showed moderate inflamma-
tory infiltrate of neutrophils and lymphocytes in the follicular 
ostium, confirming the diagnosis. The patient was started on 
Vibramycin 100 mg once a day for a month with betametha-
sone and fusidic acid cream twice a day for the upper chest 
and Clindamycin for the face. The patient came for a checkup 
3 weeks later, showing complete healing (Figure 3), and was 
therefore discharged.

Figure 2. �Case 2: Presentation before treatment. Erythematous papules on the back (A), forehead (B) and left side of the neck (C).

A B C

A B Figure 3. �Case 2: Presentation after treatment. 
Improvement of the skin rash with 
resolution of the papules, as shown in 
both the back (A) and the left side of 
the neck (B).
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Case 3

A 39-year-old woman presented with a sudden eruptive rash 
on the upper chest and both sides of the neck just 2 weeks 
after a sleeve gastrectomy (previous BMI 40 Kg/m2). The rash 
displayed an erythematous follicular pattern, indicating follic-
ulitis (Figure 4). We requested a biopsy to confirm the diagno-
sis, but this was unfortunately refused by the patient. Before 
surgery, vitamin and trace element levels were normal, and 
prophylactic supplements of vitamin B12 were given. After 
the surgery, blood tests were unremarkable. The patient had 
no known allergies. Vibramycin 100 mg once a day was giv-
en for 2 weeks, with betamethasone and fusidic acid cream 
twice daily. The patient returned 2 weeks later with complete 
healing of lesions but with post-inflammatory hyperpigmen-
tation. Whitening cream was given, which was very effective.

Case 4

A 32-year-old man presented with a severe eruptive rash on his 
trunk, chest, and face, which developed 4 weeks after sleeve 
gastrectomy (previous BMI 40 kg/m2). The lesions in this pa-
tient were also follicular (Figure 5), which was later confirmed 
by histology. Like the previous patients, there were no known 
co-morbidities or allergies, and blood tests were unremarkable 
before and after surgery. Doxycycline 100 mg once a day was 
given for 1 month with Clindamycin solution. The patient re-
turned in 3 weeks with complete healing.

Discussion

It is reported that obese patients have a worse dermatologi-
cal outcome to cosmetic surgery compared to non-obese pa-
tients [1] due to impaired wound healing in obese patients [6]. 
This is possibly due to poorer cutaneous health in obese 

A B

Figure 4. �Case 3: Presentation before treatment. Papular rash on the chest (A, B).

Figure 5. �Case 4: Presentation before treatment. Maculopapular rash on the back (A), chest (B) and left side of the neck (C).

A B C
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individuals, who have a higher incidence of acne and hirsut-
ism as well as certain dermatoses such as lichen sclerosis, 
scleroderma, and livedo reticularis [5]. Here, we report 4 pa-
tients developing a skin rash within 2–4 weeks after receiving 
a sleeve gastrectomy. It is of academic interest to understand 
the mechanism possibly underlying this relationship, which 
would not only help define the link, but may also aid in pre-
venting the manifestation of a condition that has significant 
psychosocial impact on the patient and their quality of life.

Although the reported association may just be that (an asso-
ciation), several studies have reported this phenomenon of 
acute cutaneous skin reactions after bariatric surgery [6–9]. 
However, the mechanism underlying these cutaneous changes 
is unknown, and a range of theories have been put forward.

Given that the flare up of the rash starts at random sites on the 
body, including the face and neck, and is normally widespread, 
it is unlikely that the inflammation secondary to trauma from 
surgery is causing the outbreak. Therefore, the mechanism un-
derlying this association is likely to be systemic. This is sup-
ported by the fact that doxycycline has been used successfully 
to reverse the cutaneous manifestation in previous cases [7].

Although testosterone levels were not directly investigated in 
this retrospective study, we propose that a rise in testoster-
one levels secondary to a change in the gut flora may be driv-
ing the outburst of the rash in our patients. Given that the 
patients did not report shaving or any other form of aggra-
vation at the site of the rash, we believe testosterone levels 
are likely to play a role here, especially given that most of the 
cases we reported were males, who normally have a higher 
baseline level of testosterone compared to females. The rea-
soning behind this is based on the fact that obese individu-
als tend to have lower testosterone levels [10] and given the 
established link between androgen levels and folliculitis [11], 
it is possible that a surge in testosterone levels 2–4 weeks af-
ter bariatric surgery causes a folliculitis outbreak. It is plausible 
that abdominal surgery on the stomach upsets the gut flora, 
which consequently affects testosterone levels in the body.

On the other hand, a recent study in mice showed that 2–4 
weeks is sufficient time for gut flora to change the levels of 
testosterone significantly enough to increase the size of the 
testes. To test specific effects of probiotics, Poutahidis et al. 
show that outbred Swiss mice on normal (control) diet given 
Lactobacillus reuteri at 2 months of age had statistically sig-
nificant rise in testosterone levels and testes size within 1 
month [12]. The role of gut flora in changing androgen levels 
is supported by Ridlon et al., who found that Clostridium scin-
dens, which form part of the human gut flora, contains the 
necessary genes to encode the enzyme required for androgen 
production from cortisol [13].

It is likely that sleeve gastrectomy is able to drive the growth 
of androgen-producing bacteria, which are consequently able 
to produce enough androgens to drive folliculitis. In a recent 
study comparing 30 obese men with a BMI of 30–45 kg/m2 
undergoing laparoscopic sleeve gastrectomy, Gao et al. found 
that after an average decrease of approximately 10 kg/m2 in 
BMI, testosterone levels almost doubled (statistically signifi-
cant) [10]. However, these changes were measured 6 months 
after surgery, and it is unlikely that levels of testosterone are 
doubled within 1 month. Nonetheless, given that the skin is 
in a constant state of inflammation and susceptible to path-
ological change, it is plausible that the small increases in an-
drogen levels that are likely to exist in the short time frame 
are able to tip the balance enough for cutaneous manifesta-
tion, but not enough for effects such as gynecomastia to be 
seen. Ideally, studies measuring testosterone levels in patients 
like those studied by Gao et al. should be done in the first 
few weeks after bariatric surgery to explore the link further.

Limitations

The sample size here is very small, only including 4 reported 
cases. Therefore, although 75% of patients presented with 
folliculitis in this report, the population from which the pa-
tients were sampled may show a stronger weighting towards 
dermatitis. Secondly, we need to acknowledge that patients 
were assessed under the umbrella term of folliculitis, when 
subtype stratification may also be important. This is impor-
tant because the known etiology of these conditions is not 
the same; therefore, the mechanisms underlying the possi-
ble association between bariatric surgery and folliculitis may 
be different. Nonetheless, despite these differences, the com-
mon denominator is skin manifestations in a large proportion 
of patients after bariatric surgery, manifesting within 4 weeks. 
Hence, this may be a unifying mechanism, as discussed.

Thirdly, all patients reported were of the same Saudi Arabian 
ethnicity, but it is known that the distribution of skin condi-
tions varies with ethnicity, with a role for both genetics and the 
environment. We also did not control for confounding by life-
style factors. This is significant, especially given that it is un-
derstood that various factors such as stress, smoking, and diet 
can have a range of effects on the skin. Furthermore, patients 
in need of bariatric surgery were randomly sampled, and pre-
surgical factors of weight, body mass index (BMI), and second-
ary conditions were not taken into account. For example, one 
of the cases had his surgery abroad in Jordan, where the crite-
ria for bariatric surgery appear to differ. Finally, the follow-up 
only extended as far as hospital visits for therapy. More spe-
cifically, it was assumed in the patient with post-surgical der-
matitis that there was complete elimination of the skin rash, 
but without follow-up, there is no confirmation.
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Finally, we must take care in extrapolating our findings to all 
patients developing a skin rash following bariatric surgery, 
especially given that some evidence shows variation in cuta-
neous manifestation between the subtypes of bariatric surger-
ies. For example, Shope et al. found that there is an increased 
incidence of infection in circular-stapled anastomoses com-
pared to linear-stapled anastomoses in laparoscopic Roux-
en-Y gastric bypass [14].

Conclusions

As a result of the increase in incidence in bariatric surgery, 
rarer and less frequent complications of these procedures are 
more likely to become apparent. Here, we describe a possi-
ble complication of a peculiar rash developing several weeks 

after surgery. Currently, we only have a collection of case stud-
ies with a few plausible explanations for this presentation. 
However, the clinical significance (if any) of this relationship 
needs to be assessed by further epidemiological studies and 
randomized clinical trials. After defining this association and 
its pathogenesis, we might be able to treat it effectively and 
ultimately prevent it.
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