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Abdominoplasty outcomes in massive weight loss patients 
and the impact of plastic surgery training.	  	  

1. Abstract 	  

Patients within the massive weight loss (MWL) population experience redundant tissue that has lost its elasticity due 
to excessive expansion. Loose hanging tissue remains as a reminder of the former obesity and is known to cause 
various problems for the patient. The loose and hanging skin may require plastic surgery for removal.  
 
Removal of the excess skin in the abdomen or abdominoplasty in the MWL patient may have many positive effects, 
but is associated to a high risk of postoperative complications. Factors that increase the risk for postoperative 
complications have been identified. However, the impact that previous surgical training and experience has on 
complication rate and outcome is still unknown. Thus, the aim of this descriptive cross-sectional study was to assess 
the impact that plastic surgery training might have on abdominoplasty outcomes in the massive weight loss 
population.  
 
The medical records of 139 MWL patients were reviewed and the collected data was analysed regarding surgery 
related complications and other late negative effects. 69 patients (group B) were operated by specialists in general 
surgery, and 70 patients (group A) were treated by specialists in plastic surgery. 
  
We found that significantly more (p = 0,000) patients experienced complications (including surgery related and/or 
late negative effects) among surgeons without specific training in the field of plastic surgery.  
The data indicate that adequate surgical management of MWL patients requires surgeons with high volume training 
in the field of plastic surgery and facilities that are well prepared for the challenges presented by this patient group. It 
is imperative that safe, reliable, and effective procedures be adopted to treat this growing patient population. Further 
knowledge is needed about patient satisfaction and quality of life to complete the results of this study.  
 

2. Sammanfattning	  

Bariatrisk kirurgi har många positiva effekter för den överviktiga individen med leder ofta till hud överskott, framför 
allt på buken. Den ökade frekvensen av bariatrisk kirurgi har resulterat i ökad efterfrågan bukplastiker, och det finns 
en diskrepans mellan antalet patienter som önskar genomgå hudöverskottskorrigerande kirurgi och antalet som 
genomgår dessa ingrepp.  
 
Den snabba ökningen i efterfrågan på bukplastiker har lett till både tekniska och finansiella utmaningar för 
sjukvården. Frågan är; Vilken behandling (ingrepp) skall erbjudas? Vilka patienter ska erbjudas behandling och av 
vem? Kända riskfaktorer för att drabbas av en postoperativ komplikation i samband med bukplastik innefattar: 
rökning, övervikt, resektionsvikt >1500 g, T-snitt, manligt kön, strålbehandling och diabetes. Det är dock relativt 
okänt hur kirurgisk erfarenhet och träning påverkar komplikationsfrekvensen och slutgiltigt resultat.  
 
Målet: Att utvärdera resultat efter bukplastik på patienter med kraftig viktnedgång och hur detta påverkas av 
opererande kirurgs specialistutbildning. Metod: Retrospektiv journaler genomgång139 patienter som genomgick 
bukplastik under åren 2010-2012. 70 (grupp A) op. av plastikkirurger (privat och landsting). 69 (grupp B) op. av 
allmän kirurg.  
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Vi fann att patienter som genomgått bukplastiker utförda av allmänkirurger haft en högre komplikationsfrekvens än 
de patienter som opererats av plastikkirurger. Utbildning och erfarenhet förefaller vara viktigt för minimering av 
postoperativa komplikationer. De sjukvårds ekonomiska effekterna av detta är inte kända men bör analyseras. 
 

3. Background	  

Obesity has rapidly grown into a global health concern with an estimated 200 million men and 
300 million women classified as obese in 2008. (1) Rates are expected to increase further and two 
out of three people are expected to be obese in certain parts of the world. (2) Primarily obese 
individuals are recommended to accomplish weight loss through lifestyle intervention, 
additionally a large number of pharmacological and counselling methods have been employed, 
but often have little or unsustained effect and thus post intervention weight gain is experienced. 
(3-4) Surgical intervention with the aim to reduce and maintain weight, known as bariatric 
surgery has become increasingly common and may be considered for patients with a body mass 
index succeeding 40 kg/m2 or 35 kg/m2 with an obesity associated comorbidity. Depending on 
bariatric technique patients are expected to drop between 40 and 60% of their body weight within 
the first 2 years after surgery. (5) During 1998 an estimated 40,000 bariatric procedures were 
performed worldwide. This increased by 266% in 2003 and by 2008 the number had increased 
even further to 345,000 procedures. (6) 

Besides the many medical benefits that substantial weight loss brings about, patients equally need 
to be thoroughly informed about the major skin excess that may appear in some or several parts 
of the body. The subcutaneous fat present prior to bariatric surgery has a tissue-expander effect 
and inflates the skin well beyond its elastic capacity. Stretched and unsupported tissue is thereby 
unable to contract proportionally to the amount of lost fatty tissue. The areas of greatest skin 
excess are to be found where fat abundantly deposits and the skin does not adhere to underlying 
structures. (7-9) The pattern of skin excess in the MWL patient can be quite variable from patient 
to patient, though the most common localisation for skin excess is the abdomen, followed by 
breasts, arms and thighs. (9,10) Soft tissue deformity of the abdomen assumes an apron-like 
appearance, and is known to cause diminished self esteem, skin fold related issues such as 
itching, skin breakdown, intertriginous dermatitis, recurring infections as well as problems with 
finding proper clothing. (11-13) Literature also reports complications with physical activity plus 
persistent back and neck strains. (8, 14) Further weight loss, diet or exercise has been proven not 
to have any reducing effect on the surplus tissue and musculoaponeurotic laxity (12) making the 
only treatment alternative surgical excision. These types of procedures are rapidly rising in 
frequency lately and a new branch of plastic surgery called body contouring has arisen. Body 
contouring of the abdomen, abdominoplasty achieves improved functional and aesthetic 
condition and may also provide the patient with better self-esteem and overall satisfaction. (14) 
Moreover some studies also report enhanced quality of life and improved self-image subsequent 
to the improved aesthetics of the abdomen. (15-16)  

The preoperative aesthetic and physiological condition of the abdominal wall, including grade of 
ptosis, amount of residual fat, skin characteristics, presence of asymmetries, scars, rectus diastasis 
etc. will determine the type of surgical procedure selected to correct abdominal tissue excess. 
Patients physiological condition and possible comorbidities are of equivalent importance prior  



 
 Undergraduate student: Amanda Hedén Hållstrand 
 Supervisor: Marcus Ehrström M.D., Ph.D 
 Co-supervisor: Jessica Gahm M.D., Ph.D 
 10-01-14	  

	   3	  

 

surgical intervention. The traditional abdominoplasty was first described in the early 20th 
century. (17) Since its introduction it has been increasingly popular and is now one of the top five 
most frequently performed aesthetic interventions. (18) A conventional abdominoplasty is 
initiated with a low transverse incision made from an area corresponding the anterior superior 
iliac spine to the other. The umbilicus is dissected and preserved with its stalk, in the end of the 
procedure the umbilicus will be brought out and sutured in place in an elevated position. The skin 
and subcutaneous tissue are then detached from the abdominal wall in towards the xhiphoid 
process. The abdominoplasty flap is then elevated to the costal margins and xiphoid process, this 
technique permits a more extensive tissue resection than a mere panniculectomy would. At this 
stage ventral hernia repair and musculofacial plication (from xiphoid to pubis) may be performed 
if necessary. Excess tissue is then removed and the wound is closed. There is also a possibility to 
complete the described procedure with a midline vertical excision (inverted T incision) in order 
to improve the contour and shape of the abdomen with less remaining tissue excess laterally. 
(7,19) An abdominoplasty as described above is usually sufficient for patients with 
predominantly anterior abdomen contour deformity, but the procedure does not address 
circumferential tissue excess, and can, in fact, accentuate lateral excess. In addition Liposuction 
may be performed to reduce localised excess of subcutaneous fat. (20-21) When excessive 
abdominal tissue is partially detached and removed, the umbilicus left in place and no 
musculoaponeurotic plication is performed the procedure is called partial abdominoplasty. 

Infraumbilical removal of redundant tissue without or a minimal undermining and detachment of 
skin/subcutaneus fat is known as a panniculectomy. In milder cases of abdominal ptosis this 
treatment may produce aesthetically satisfactory results but does not manage vertical skin excess, 
abdominal wall laxity, horizontal skin excess or misplaced umbilicus. Beltlipectomy 
(circumferential abdominoplasty)��� is when an abdominoplasty as described above is combined 
with further resection in a circumferential manner, with the aim to normalize the contours of the 
flak and back. (7,19) 
Even though body contouring has many positive effects for MWL patients, the procedure is 
associated to high risk of postoperative complications. The reported frequency of surgical related 
complications vary form one study to another. The actual complication rate remains unknown 
because of the lack of large studies assessing outcomes. The majority of the high power studies 
available are survey-based and therefore subject to various statistical weaknesses. (22) Neaman et 
al assessed abdominoplasty outcomes in a retrospective review including 1008 patients 
undergoing abdominoplasty over an 11-year period. The patients underwent either a full or 
modified abdominoplasty with a total complication rate of 32.6 percent. (23) The most frequently 
occurring complications include wound infection, seroma, wound dehiscence, necrosis, 
haematoma or bleeding in some cases leading to anaemia. Lung embolus (LE) and deep vein 
thrombosis (DVT) has also been reported but is less frequent. (24, 25-27)  
As the amount of bariatric procedures have increased the last decade, so has the demand for 
plastic surgery for correction of soft tissue deformities. A new field of plastic surgery; body 
contouring in the MWL patient, has thus evolved and imposes new technical challenges and 
pressure on the use of resources and finance of the health care system. Recent literature reports 
however a disparity between the number of individuals who desire body contouring and the 
number of patients who undergo this kind of procedures, suggesting that a large proportion of the  
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patients remain untreated. (10,28-29) Additionally it remains unclear how to fit this growing 
group of patients within the health care system, what procedures should be offered and within 
which surgical speciality. As we know it today various surgical specialities, general surgeons, 
gynaecologists, obstetrics, urologist and plastic surgeons perform abdominoplasties. Research 
have identified several preoperative factors that augment the patients risk for postoperative 
complications after undergoing abdominoplasty, for example smoking, overweight/elevated body 
mass index, male sex, weight of resected tissue over 1500 gram and certain comorbidities. (30-
34) However in what manner the performing surgeons previous training and speciality influences 
the complication rate and outcome is still to be uncovered. In a newly published regression 
analysis of nearly 1000 panniculectomy patients, plastic surgeons had overall lower complication 
rates than nonplastic surgeons. Mioton and colleges found surgeon speciality to be a significant 
predictor of 30- day complication rates. (35) The aim of this study is therefor to evaluate 
outcomes of abdominoplasty in MWL patients according to operating speciality. Main focus will 
be on peri- and postoperative management, complication rate and late negative effects noted at 
follow up, our core hypothesis “There are differences in complication rate between patients who 
are treated by surgeons with high volume training in the field of plastic surgery and non 
specialized surgeons. “ 
 
4. Method	  

This is a descriptive cross-sectional study of 139 MWL patients in ages 19 to 68 years, operated 
in 2010, 2011 and 2012. A total of 139 MWL patients were assessed and accepted for 
abdominoplasties in 2010 – 2012 at the Clinic for Plastic and Reconstructive Surgery at 
Karolinska University Hospital and included in the study. Out of these 69 patients (group B) were 
referred to another large inner city hospital in Stockholm were they were operated by specialist in 
general surgery. The remaining 70 patients (group A) were treated by specialists in plastic 
surgery in either private practice (n: 17) or public health care (n: 53). The medical records of the 
139 individuals, were accessed at the clinic were surgery was performed. Scrutinizing the records 
collected data on preoperative parameters, surgical technique, operative procedures and 
perioperative care. Further surgery related complications and late negative effects noted at 
postoperative follow up (usually 6 moths post op) were recorded.  
The surgery related complications analysed were surgical site infection, post operative 
haemorrhage, seroma, necrosis, DVT /LE, wound dehiscence, systemic complications, other 
complications. The late negative effects evaluated were dog ears, disfiguring scars, recurring 
ptosis, residual tissue flanks, chronic pain /skin sensation disturbance. Other late negative effects 
such as functional problems were also reported. For definitions of surgery related complications 
and late negative effects please see Table 1. 
Criteria for being accepted for abdominoplasty include BMI under 28, total weight loss that 
exceeded 14 units in the BMI scale, non-smoking and ability to maintain stabile weight for at 
least six months. The selected patients had permanent abdominal tissue excess and/or 
musculoaponeurotic laxity that resulted in a hanging panniculus exceeding 3 cm in ptosis, and 
causing one or more of the following: skin irritation and infections under folds of ptotic tissue;  
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exacerbation of back pain; difficulties with personal hygiene and sexual function; mobility 
problems; pain due to mechanical friction; negative body image perception; feelings of  
unattractiveness; depression; low self esteem; limiting choice of profession; higher incidence of 
sick leave because of symptoms related to tissue excess; limiting of type of clothing that can be 
worn. 
 

 
Criteria of exclusion:  
Definite reasons to exclude a patient were: ASA-grade exceeding 3, advanced cardiovascular 
disease, BMI > 35, inability to maintain a stabile weight, unstable psychiatric illness and active 
smoking. 
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Relative reasons for excluding a patient included: diabetes mellitus, coagulopathy or previous 
thromboembolic event, advanced age, previous open abdominal surgery or planned pregnancy. 
Patient demographics, risk factors, management and outcomes were compared statistically using  
Pearsons chi-square for categorical variables and independent t tests for continuous variables, 
with significance set at p ≤ 0,01. The study had been approved by a local ethics committee. 
 

5. Material	  

The demographic characteristics of the study population consisting of 139 patients with previous 
massive weight loss are presented in Table 1. The two groups are relatively similar. In group A 
there were more smokers, more comorbidities, and patient of male sex. Where as group B had 
more patients with previous bariatric surgery. Factors that could predispose for surgically related 
complications. (30-34) 

All of the abdominoplasties were performed under general anaesthesia and graded according to 
the ASA (American Society of Anaesthesia) system before undergoing surgery. It was noted that 
group A patients had more comorbidities and additional aesthetical challenges of the abdominal 
area such as asymmetry, tuberous areas or scaring from previous surgery. 
Abdominal tissue excess in Group B patients was removed with full abdominoplasty in all of the 
cases. A small part also received musculofacial plication and ventral hernia repair. In order to 
decrease the risk of dog ears, surgical incision was modified with a Y shaped finish (known as 
fishtail incision) bilaterally in 4 patients. None of the patients received liposuction or correction 
of mons pubis deformities. Perioperative data including surgical approach and pharmacological 
management is presented in table 2 and 3 respectively.  
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Perioperative 
bleeding was 
minor in both 
groups, and to 
prevent further 
bleeding 12,9 
% of the 
patients in 
group A were 
given 
Tranexamic 
acid peri 
operatively. 
None of the 
patients 
received 
perioperative 
Tranexamic 

acid though a Fibrin Sealant (Tisseel) was used in 1,5 % of the patients in group B. All of the 
patients included had 2 wound drains in attempt to prevent development of seromas and 
postoperative subdermal bleeding. The prevalence of seromas in group A was 8%, ¾ of them 
were punctured. In group B the frequency was 14,5%, 1/3 were drained surgically. Intraoperative 
prophylactic antibiotics were given to 37,1 % of the patients in group A and to 4,5 % of the 
patients in group B. 
Postoperative pain was managed mainly with oral analgesics, some differences were noted 
between the groups and are presented in table 3. 4 weeks was the mean time patients spent 

impaired/inca
pable of 
working in 
both groups. 
Pharmacologi
cal 
thromboproph
ylaxis was 
given to 
47,1% in 
group A and 
to 97% of the 
patients in 
group B. The 
drug of 
choice was 
low molecular 
weight 
heparin,  
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group B were all treated during 10 days where as 51,5% of group A patients were treated for 10 
days and the remaining patients had individual regimes. There was no routine to provide or 
recommend graded compression stockings in neither group A nor B. 
 

6. Results	  

Of the surgery related complications, surgical site infection was the most commonly occurring in 
both groups. Rates were higher in group B with 46,5 % and 27,1 % in group A. 4,5 % needed 
renewed surgical intervention for evacuation of abscessus in group B. The frequency of 
postoperative haemorrhage in group A was 10 %. All of these patients received Tranexamic acid 
and 4,3 % also obtained erythrocyte transfusion. 2 % of the haematomas lead to reoperation. The 
prevalence was somewhat higher in the corresponding group with 32% postop bleeding or 
hematoma. 29% received Tranexamic acid, 16 % also required desmopressin in order to impede 
further blood loss. 17,5 % received erythrocyte transfusion, 7% had plasma transfusion and one 
patient also required platelet transfusion. Moreover three patients experienced hypovolemic 
shock, two of them needed treatment in an intensive care unit, and one had subsequent acidosis. 
Further on some patients experienced necrosis and seroma in and around the surgical site. The 
frequency was higher in group B. No thrombotic complications (deep vein thrombosis or lung 
embolus) were reported in this study. Other reported complications in group A included: three 
wound dehiscence and one post operative wound healing problem. Amongst group A patients 28 
experienced some form of complication in the post operative phase. In the other set of patients 
there were 10 cases of wound dehiscence, one leakage/discharge and detached umbilicus, one 
scrotal hematoma, 2 cases of opiate intoxication and 2 cases of urticaria. Amongst group B 
patients 49 experienced some form of complication in the post operative phase. 
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The frequency of late negative effects differed between the two groups, though dog ears was 
most commonly occurring in both groups. In group A 31,4% of the patients presented any late 
negative effect, with a total of 26 items. 17,1 % dog ears , 7,1 % presented disfiguring scars, 7,1 
% recurring ptosis, 2,9 % residual tissue in the flanks and 2,9 % asymmetry. No sensory 
disturbance of functional negative effect was reported. 61,9 % of these late negative effects were 
executed or planned for surgical correction at the clinic where primary abdominoplasty was 
performed.  

 
Amongst group B 63,8 % presented late negative effects of surgery with a total of 63 items. 43, 5 
% presented dog-ears, 17,4 % had disfiguring or problematic scarring including 1 retraction and 
discomfort in surgical incision, 1 patient suffered psychological distress due to the morphology of 
the scar and 1 patient had a misplaced high standing scar. 11,7 % had recurring ptosis, few 
patients had residual tissue in flanks and asymmetry. 5,8 % had sensory deprivation and or 
hyperalgesia in the operated area of the abdomen. 1 patient was referred to a pain clinic/specialist 
due to allodynia. 1 patient had persistent hygiene issues in the new umbilicus; another 
experienced intermittent swelling in right inferior quadrant of the abdomen. 31,5 % of these 
aesthetic and functional adversities were executed or planned for surgical correction at the clinic 
where primary abdominoplasty was performed or referred to a specialist in plastic surgery. At 
post op check up in both groups 6% spontaneously stated an overall dissatisfaction with the 
intervention, equal in both groups. All together 12,9 % of the patients desired further contouring 
or had already done so. In conclusion there was significantly more (p = 0,000) patients who 
experienced any type of complication (surgery related and/or late negative effects) with a total of 
43 patients in group A and 61 patients in group B.  
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7. Discussion 	  

In this study we assess the impact of surgical training and speciality on the outcome of 
abdominoplasty in patients after massive weight loss. Our results indicate that complications after 
abdominoplasty were more frequent when performed by surgeons with no special training in the 
field of plastic surgery. Similar results have been reported in a recent multivariate regression 
analysis of 954 panniculectomies. Mioton and colleagues found surgeon speciality to be a 
significant predictor of 30- day complication rates. (35) 

Our data suggest that complication rate is related to the type of surgical training, other factors 
associated with surgical complications include smoking, high body mass index, resection weight 
> 1500g and male sex (30-34,37-38). Recent literature has also suggested a link between previous 
bariatric surgery and increased risk for surgical complications compared to patients who have lost 
weight through lifestyle intervention. (36) There is a strong connection between smoking and 
wound-healing deficits, including infections. The risk seems to be proportional to the number of 
cigarettes smoked throughout a lifetime. (37-38) There were more smokers in the plastic surgeon 
cohort. There were no differences in age, resection weight, ASA grade, amount of ptotic tissue, 
body mass index or total amount of lost weight in percentage. Though there were more male 
patients in the plastic cohort, as well as more comorbidities, and psychiatric disorders. In the 
nonplastic cohort more patients had undergone bariatric surgery than amongst plastic surgery 
patients. 

There is no data if plastic surgery training could be a confounding factor and related to the 
postoperative complications. We assume that plastic surgeons have some specific skills in soft-
tissue rearrangement or flap reconstruction from the abdomen and thereby have greater ability in 
tackling the soft-tissue problem of a pannus need to be confirmed through further large-scale 
studies. Discrepancies in patient selection and technical philosophy may also be drivers of 
enhanced surgical outcomes. In addition the perioperative and pharmacological management also 
impacts the likelihood of surgery related complications.  
 
Differences in incidence of postoperative wound infections might be a reflection of the habit of 
using antibiotic prophylaxis. Significantly more patients in the plastic group than in the non 
plastic group received perioperative antibiotics. Although antibiotic prophylaxis seems to be the 
logical solution to minimize the risk of postoperative wound infections, prophylaxis in clean 
surgery is still somewhat controversial, with mixed results in the literature (39-40). There were 
also differences in the occurrence of postoperative bleeding. We have no clear explanation for 
this but note that there were differences in the management in the two groups regarding the use of 
low-molecular heparin and the use of Tranexamic acid. Although there were no thromboembolic 
event reported in this study it is important to regard the possibility that such complications might 
be unrecorded due to the fact that patients most likely receive treatment at other clinics or 
hospitals than where surgery was performed. 
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The extent of the procedure has previously been linked to a higher incidence of complications. 
Abdominoplasty combined with liposuction of the abdominal flap and flanks has been shown to 
decrease the risk of seroma formation (41), and might be the result of preservation of the 
lymphatic system. Seroma rates were higher in group B though none of the abdominoplasties 
were combined with liposuction. 
 
We found that late negative effects were almost twice as common in the non plastic group than in 
the plastic group. This discrepancy might partially be explained by a high incidence of dog ears.  
Further on patients in the non plastic group in many cases presented more than one late negative 
effect. More patients who presented late negative effects at post operative check up in the plastic 
group than in the non-plastic group had revision surgery performed. This indicates that the 
problem that late negative effects could present for the patient is more aggressively addressed and 
taken care of by the plastic surgeon than the general surgeon. No similar studies were found in 
the literature, comparing revision surgery in these two groups of patients.  
 
It is also important to acknowledge the limitations of this study. One limitation is the discrepancy 
between the numbers of performing surgeon in Group A and B. In the plastic group there were 14 
surgeons performing abdominoplasties whereas the general surgeon were only four. Another 
limitation is the patient selection between the two groups. The patients that were referred to the 
non-plastic group generally presented with less co-morbidity and aesthetic challenges than the 
plastic group. Thus there was a selection bias toward the plastic surgery group at out-patient 
clinic assessment with additional co-morbidity and more technically challenging patients. It has 
been proposed that complication rate could be a function of nutritional deficiencies in post 
bariatric patients. It is well known that bariatric operations lead to nutrient deficiency of 
substrates like B12, folic acid, iron, calcium, and vitamin D. (42) There is no recorded data on 
nutritional condition nor preoperative blood Haemoglobin concentration in this study. This was 
mainly due to poor preoperative workup in both groups and is an issue that needs to be addressed 
in the future. Last, the study could benefit from a larger total number of patients included in the 
study in order to increase the level of significance. 
 
The overall aim of a combined weight loss and plastic surgery treatment is to restore the formerly 
obese individual back to physiological, psychological, physical and social normality. This new 
branch in the field of plastic surgery is rapidly developing and facing various challenges with the 
growing numbers of bariatric surgeries preformed every year. We found that complication rates 
and other late negative effects are more prevalent amongst patients who receive treatment at non-
specialized clinics. It seems reasonable to characterize training and experience in the field of 
plastic surgery as important elements in minimizing the incidence of post abdominoplasty 
complications. Although the differences between groups were not large and the analysed risk 
factors did not differ, the notion that the training/experience of plastic surgery decreases the rate 
of complication therefor remains. It is imperative that safe, reliable, and effective procedures be 
adopted to treat this growing patient population.   
In this study outcomes were assessed through parameters available in medical charts and mainly 
provide information about management and complications. The patient’s subjective experience 
and satisfaction will be evaluated in coming studies.  
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