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Abstract
Panniculus morbidus (PM) is a presentation of severe chronic abdominal lymphoedema associated with
obesity resulting in oedema and chronic fibrosis. It is a multifaceted condition with significant clinical and
psychosocial implications.

A 29-year-old female weighing 260 kg with a body mass index of 95 kg/m 2 had recurrent infections and
sepsis associated with an abdominal pannus extending to her knees and an area of ulceration. The pannus
was indurated with extensive fibrosis that significantly affected her quality of life (QOL) requiring assistance
for all activities of daily living (ADLs). A panniculectomy was performed with a negative pressure skin
dressing over the skin wound. She was discharged after two days. Two months postoperatively, she reported
significant improvement in QOL and can now mobilise and perform ADLs independently with no recurrent
admissions.

The global prevalence of obesity is reaching pandemic proportions and so will its complications. It can be
functionally debilitating and worsen obesity. Surgical resection is indicated to restore mobility and
function, prevent recurrent infections, improve QOL, and reduce economic burden. Patients report high
satisfaction rates following surgery. Panniculectomy is an effective treatment to alleviate morbidity in
severe obesity and should be considered in patients with recurrent infections and a significant impact on
QOL.
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Introduction
Panniculus morbidus (PM) is a rare presentation of severe chronic abdominal lymphoedema associated with
obesity [1]. Excessive adipose tissue accumulation creates a pendulous overhanging fold of fat and skin
resulting in lymphatic obstruction and irreversible fibrosis [1]. PM is a multifaceted condition with
significant clinical and psychosocial implications resulting in a sedentary lifestyle and progressive health
deterioration which contributes to further difficulty achieving weight loss.

The global prevalence of obesity has tripled between 1975 and 2016 to reach pandemic proportions, with the
prevalence of overweight and obesity affecting 60% of adult Australians [2,3]. Although obesity has
historically been considered a Western issue, rates are on the rise in every country due to economic growth,
‘westernisation’ of dietary habits, and urbanisation [4]. As obesity rates rise, such presentations will become
increasingly common.

We present the case of a 29-year-old female with PM with a non-healing ulcer on the underside causing
recurrent sepsis and significant psychosocial complications managed successfully with panniculectomy to
illustrate the role of surgery in this cohort of patients.

Case Presentation
A non-diabetic 29-year-old female with a body mass index of 95 kg/m 2 who took no regular medications was
referred for recurrent infections of her abdominal pannus extending to her knees that was enlarging with an
associated non-healing necrotic ulcer. She was febrile, tachycardic, and hypotensive with an elevated white
cell count and C-reactive protein of 412 mg/L on this presentation. She weighed 260 kg and had a height of
165 cm. Examination revealed a large, firm, and indurated pannus with a peau-d’orange appearance and
extensive fibrotic skin changes. There was a large ulcer with necrotic skin along the dependent portion
secondary to pressure necrosis from the weight of the pannus itself (Figure 1).
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FIGURE 1: Photograph demonstrating the pannus measuring 43 x 23 x
18 cm with a large ulcer on the dependent portion (arrow) and
significant cobblestone peau d’orange appearance of the skin.

The pannus had been reportedly progressively enlarging over four years causing increasingly significant
morbidity to the patient and her family, limiting her mobility, personal hygiene, and social life. She required
assistance with all activities of daily living (ADLs). She improved with vancomycin and tazocin and returned
several weeks later with another infection.

A panniculectomy was offered due to the non-healing chronic ulcer with recurrent infections and the
significant functional and psychosocial effects of the pannus. The patient was positioned supine on a
bariatric operating table with adequate pressure supports. An elliptical incision was drawn to create a flat,
tension-free closure of the skin flaps. The pannus was stretched superiorly to mark the inferior limits of the
incision and then inferiorly to mark the superior limits taking care to avoid bony landmarks and ensuring
healthy unaffected skin at the base of the pannus. Retraction and elevation of the pannus were facilitated by
three assistants due to the significant weight of the pannus.

Dissection through the subcutaneous tissues to the base of the pannus was performed with a combination of
cautery and a Ligasure™ device. Multiple large superficial veins up to 15 mm required suture ligation. The
pannus was dissected down to fascia without undermining the incision to avoid devascularisation of the skin
flaps. A large suction drain was placed at the wound bed to reduce the risk of seroma formation. The wound
was closed in multiple layers to reduce dead space. The skin was approximated with a combination of staples
and vertical mattress sutures. A negative pressure skin dressing was placed over the wound. Operative time
was 120 minutes. The specimen was unfortunately not weighed due to its size but the patient was
approximately 10 kg lighter on postoperative day one.

The patient was discharged postoperative day two with minimal pain and was followed up in the clinic for
removal of the negative pressure skin dressing at two weeks. The staples and sutures were removed at four
weeks with a minor dehiscence at the midline that healed with time. Since the panniculectomy, the patient
reports significant improvement in quality of life (QOL). She is now independently mobile without
assistance, can attend to her ADLs, and reported an increase in social activity with no further admissions
related to the pannus.

Histological examination found extensive dermal fibrosis and fat necrosis (Figure 2). There was a widening
of the fibrous septa, with numerous reactive fibroblasts and histiocytes throughout. Adjacent to this was
nested squamous epithelium with associated foreign body giant cell response.
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FIGURE 2: Photograph of the specimen cut in half to demonstrate
extensive chronic dermal fibrosis of the subcutaneous soft tissue.

Discussion
PM was first described as a distinct clinical and pathological entity by Farshid and Weiss in 1998
[1], characterised by a large overhanging abdominal pannus complicated by significant lymphoedema. It is
also known as abdominal elephantiasis, massive localised lymphoedema, and monstrous tumefactive
pseudosarcoma [5-7]. The gravitational pull of the pendulous overgrowth of benign adipose tissue results in
obstruction of the lymphatic and valveless superficial venous system resulting in oedema [6,8].
Accumulation of protein-rich interstitial fluid causes a local inflammatory response with increased
macrophage activity and fibroblast migration resulting in collagen deposition and fibrosis and eventually a
cobblestone or peau d’orange appearance of the dermis [8].

PM can have a significant impact on a patient’s physical, psychological and social well-being [5,8]. It can
reduce mobility and independent function and its visible appearance may also contribute to social isolation
and a sedentary lifestyle, resulting in patients being housebound or bedbound and worsening obesity [5,8,9].
It also impairs personal hygiene and toileting and reduces self-esteem which may lead to depression [5].

Surgical resection is indicated to restore mobility and function, prevent recurrent infections, and improve
QOL [6,7]. It also reduces economic burden by reducing the ongoing requirements for nursing and wound
care, social care expenses, and admissions for infections and other complications [10]. Elevation of the
pannus perpendicularly is an important consideration of the procedure for the safety of the patient and staff
[11,12]. It also facilitates operative access and helps drain the pannus’s lymphatic and venous blood to
decrease blood loss [10]. Multiple techniques have been described, including the use of towel clips, Rush
nails or Steinman pins paired with a traction bar, and a pulley system or hydraulic lift to elevate the pannus
preoperatively [11]. Manual elevation with multiple assistants can be difficult but can be considered an
option in the absence of other equipment. The elevation is important because the heaviest pannus to be
reported in the literature weighed 94 kg [11]. Large operations such as this result in large volumes of dead
space, so it is also important to avoid resecting too much fat and undermining the abdominal wall [12].
Closure should be performed in layers such as in ours to reduce the incidence of seroma and wound
breakdown, along with the consideration of a negative pressure wound dressing [12].

Surgeons should be mindful that the patient population is inherently a high-risk cohort for surgery, with
complication rates ranging from 15% to 80% [5,10]. Wound-related complications are most common,
including seroma, dehiscence, fat necrosis, infection, and haematoma [5,10]. The learning curve for massive
panniculectomy is steep and complication rates may be higher at the outset in this uncommon operation in a
high-risk population [12]. Felmerer et al. and Koulaxouzidis et al. suggested that preoperative complex
decongestive physiotherapy (CDP) is associated with reduced complication rates compared to the control
group without CDP [9,13]. Despite this, due to the large psychosocial and functional consequence of this
pathological entity, patients still report high satisfaction rates following surgical intervention such as in our
patient [5].
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Conclusions
PM is a consequence of severe chronic abdominal lymphoedema associated with morbid obesity. Its
prevalence is expected to rise alongside obesity in the future. This case illustrates that surgical treatment
with panniculectomy can be a safe and effective treatment to alleviate the morbidity and mortality
associated with this condition and improve the physical, psychological, and social well-being of patients.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Tessa K. Daly, Nelson Chen, Wei Ming Ooi

Acquisition, analysis, or interpretation of data:  Tessa K. Daly, Nelson Chen

Drafting of the manuscript:  Tessa K. Daly, Nelson Chen

Critical review of the manuscript for important intellectual content:  Tessa K. Daly, Nelson Chen, Wei
Ming Ooi

Supervision:  Wei Ming Ooi

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Farshid G, Weiss SW: Massive localized lymphedema in the morbidly obese: a histologically distinct reactive

lesion simulating liposarcoma. Am J Surg Pathol. 1998, 22:1277-83. 10.1097/00000478-199810000-00013
2. Boutari C, Mantzoros CS: A 2022 update on the epidemiology of obesity and a call to action: as its twin

COVID-19 pandemic appears to be receding, the obesity and dysmetabolism pandemic continues to rage on.
Metabolism. 2022, 133:155217. 10.1016/j.metabol.2022.155217

3. Keramat SA, Alam K, Al-Hanawi MK, Gow J, Biddle SJ, Hashmi R: Trends ​ in the prevalence of adult
overweight and obesity in Australia, and its association with geographic remoteness. Sci Rep. 2021,
11:11320. 10.1038/s41598-021-90750-1

4. Afshin A, Forouzanfar MH, Reitsma MB, et al.: Health effects of overweight and obesity in 195 countries over
25 years. N Engl J Med. 2017, 377:13-27. 10.1056/NEJMoa1614362

5. Evans C, Debord J, Howe H, Marshall JS, Rossi T, Owolabi M: Massive panniculectomy results in improved
functional outcome. Am J Surg. 2014, 207:441-4; discussion 444. 10.1016/j.amjsurg.2013.09.010

6. Asch S, James WD, Castelo-Soccio L: Massive localized lymphedema: an emerging dermatologic
complication of obesity. J Am Acad Dermatol. 2008, 59:S109-10. 10.1016/j.jaad.2008.04.009

7. Kurt H, Arnold CA, Payne JE, Miller MJ, Skoracki RJ, Iwenofu OH: Massive localized lymphedema: a
clinicopathologic study of 46 patients with an enrichment for multiplicity. Mod Pathol. 2016, 29:75-82.
10.1038/modpathol.2015.135

8. Fadel MG, Chatzikonstantinou M, Gilchrist C, Andrews B: Panniculus morbidus: obesity-related abdominal
wall lymphoedema. BMJ Case Rep. 2017, 2017:bcr2016219023. 10.1136/bcr-2016-219023

9. Koulaxouzidis G, Goerke SM, Eisenhardt SU, Lampert F, Stark GB, Foeldi E, Torio-Padron N: An integrated
therapy concept for reduction of postoperative complications after resection of a panniculus morbidus.
Obes Surg. 2012, 22:549-54. 10.1007/s11695-011-0561-4

10. Felmerer G, Karcz W, Földi E, Tobbia D: Integrated concept of treatment for reduction of morbidity after
resection of panniculus morbidus associated with lymphoedema. J Plast Surg Hand Surg. 2012, 46:172-6.
10.3109/2000656X.2012.700007

11. Weathers WM, Wolfswinkel EM, Rebowe R, Hatef DA, Brown RH: Suspension of panniculus morbidus: heavy
lifting made easy. Surg Obes Relat Dis. 2013, 9:586-7. 10.1016/j.soard.2013.04.002

12. Friedrich JB, Petrov RV, Wiechman Askay SA, et al.: Resection of panniculus morbidus: a salvage procedure
with a steep learning curve. Plast Reconstr Surg. 2008, 121:108-14. 10.1097/01.prs.0000293760.41152.29

13. Al-Tarrah K, Ashour T, Rao R, Rayatt S, Thomas SS: Massive localized abdominal lymphedema treatment
challenges. Plast Reconstr Surg Glob Open. 2020, 8:e2601. 10.1097/GOX.0000000000002601

2024 Chen et al. Cureus 16(4): e57592. DOI 10.7759/cureus.57592 4 of 4

https://dx.doi.org/10.1097/00000478-199810000-00013
https://dx.doi.org/10.1097/00000478-199810000-00013
https://dx.doi.org/10.1016/j.metabol.2022.155217
https://dx.doi.org/10.1016/j.metabol.2022.155217
https://dx.doi.org/10.1038/s41598-021-90750-1
https://dx.doi.org/10.1038/s41598-021-90750-1
https://dx.doi.org/10.1056/NEJMoa1614362
https://dx.doi.org/10.1056/NEJMoa1614362
https://dx.doi.org/10.1016/j.amjsurg.2013.09.010
https://dx.doi.org/10.1016/j.amjsurg.2013.09.010
https://dx.doi.org/10.1016/j.jaad.2008.04.009
https://dx.doi.org/10.1016/j.jaad.2008.04.009
https://dx.doi.org/10.1038/modpathol.2015.135
https://dx.doi.org/10.1038/modpathol.2015.135
https://dx.doi.org/10.1136/bcr-2016-219023
https://dx.doi.org/10.1136/bcr-2016-219023
https://dx.doi.org/10.1007/s11695-011-0561-4
https://dx.doi.org/10.1007/s11695-011-0561-4
https://dx.doi.org/10.3109/2000656X.2012.700007
https://dx.doi.org/10.3109/2000656X.2012.700007
https://dx.doi.org/10.1016/j.soard.2013.04.002
https://dx.doi.org/10.1016/j.soard.2013.04.002
https://dx.doi.org/10.1097/01.prs.0000293760.41152.29
https://dx.doi.org/10.1097/01.prs.0000293760.41152.29
https://dx.doi.org/10.1097/GOX.0000000000002601
https://dx.doi.org/10.1097/GOX.0000000000002601

	Panniculectomy for a Rare End-Stage Complication of Severe Obesity and Increasing Surgical Phenomenon
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Photograph demonstrating the pannus measuring 43 x 23 x 18 cm with a large ulcer on the dependent portion (arrow) and significant cobblestone peau d’orange appearance of the skin.
	FIGURE 2: Photograph of the specimen cut in half to demonstrate extensive chronic dermal fibrosis of the subcutaneous soft tissue.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


