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Abstract

Introduction: Buffalo Hump is an abnormal fat distribution in the dorsocervical area. It is
commonly cause by side effects of antiretroviral therapy (ART). There are different options
described in the literature to treat Buffalo Hump. However, there is no conclusion on a better

method in terms of surgical outcomes.

Justification for the study: At the Chris Hani Baragwanath Academic Hospital (CHBAH)
and Charlotte Maxeke Johannesburg Academic Hospital (CMJAH), where this study was
based, we use excisional or suctional lipectomy depending on the surgeon’s discretion. There

is no standard method that is used for surgical correction.

Aim: This study seeks to compare the outcomes of excision or liposuction of the buffalo hump

induced by HIV treatment to find a better method between the two within our setting.

Methodology: The study is a retrospective analytic study. Data was collected from the files of
the thirty-six patients operated at CHBAH and CMJAH form January 2006 to February 2020,
which comprises of all the patients that were operated in these two hospitals in this duration.
No patient was excluded. A comparison of length of hospital stay, seroma rates and theatre

time taken on patients operated upon, were compared.

Results: Of the 36 participants, 28 and 8 were operated on at the CHBAH and CMJAH
respectively. Of the total, 80.56% (29/36) were females. The mean age of the participants was
46.17£9.14 years and on average ART exposure was >3 years. Liposuction was the most
commonly performed corrective surgery at a rate of 69.44% (25/36) compared to 30.56%
(11/36) for excision. Length of hospital stay following excision (4 days) was longer (p<0.0001;
Mean rank =31) compared to the 2 days reported for liposuction patients. The rate of seroma

formation in this population was 5.6% (2/36).



Though no significant difference was observed with seroma formation after both corrective
procedures, a 3.8 fold risks was associated with excision at a rate of 18.12% (2/11). No

statistical significance was observed in theatre time for both procedures (p=0.22)

Conclusion: There were differences in hospital stay and risk of seroma formation after
liposuction and excision. The observed differences are critical economically and are in favor
of liposuction. More prospective studies are needed to make a decision on more appropriate

clinical practice.
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CHAPTER 1

INTRODUCTION AND LITERATURE REVIEW

Buffalo hump is part of the syndrome of lipodystrophy which is an abnormal fat distribution
in the dorsocervical area. It is commonly found on Human Immunodeficiency Virus (HIV)
infected individuals who are on anti-retrovirals (ARV’s). Buffalo hump is one of the unpleasant
disfigurements found in patients diagnosed with lipodystrophy (1). This disfigurement can lead
to serious psychological effects and may lead to poor compliance to highly active antiretroviral
therapy (HAART) (1). It is very devastating to individuals who are infected with HIV and on
HAART as it can serve as a giveaway for HIV infection and treatment. In an advent of

HIV/AIDS treatment with HAART, we have seen high incidence of lipodystrophy (2).

Buffalo hump can also be associated with restricted neck movements, neck pain, abnormal
posture, insomnia, sleep apnea and dysaesthesia (3). It has been associated with nucleoside
analogues such as stavudine and lamivudine (4), with incidence of (0 to 38%) (5). Protease

inhibitors are also associated with lipodystrophy with reported rate of (18 to 70%) (6).

Lipodystrophy is clinically characterized by centrally shifting of body fat distribution that is
fat wasting from face, buttocks, upper trunk and lower limbs with accumulation of fat in the
abdomen or over the cervical spine (7). Lipodystrophy is classified clinically as congenital and
acquired. Nine genes associated with lipodystrophy have been identified namely AGPAT2,
BSCL2, CAV1, PTRF which is associated with congenital generalized lipodystrophy and five
other genes, namely LMNA, PPARG, ZMPSTE24, AKT2 and CIDEC, associated with familial

partial lipodystrophy (8). Loss of function of these genes can lead to lipodystrophy (8).

Acquired lipodystrophy is also classified as generalized and localized lipodystrophy.



Generalized lipodystrophy is seen in severe insulin resistance, polycystic ovarian syndrome,
severe dyslipideamia and fatty liver (9). Acquired partial lipodystrophy is associated with HIV
and HAART, C3 nephritic factor, which is an autoantibody involved in formation of several
renal diseases for example, C3 glomerulopathy is circulating in most patients with acquired

partial lipodystrophy. Lipodystrophy is also associated with different syndromes such as:

1. Dunnigan type familial partial lipodystrophy, which is a rare autosomal dominant inherited
disease characterized by central obesity, insulin resistance syndrome, atherosclerosis and

hypertension with loss of subcutaneous fat from trunk, gluteal region and extremities (7).

2. Barraguer-Simmons partial lipodystrophy is a rare acquired, progressive form of

lipodystrophy which starts affecting the head and spreads to the chest (8).

3. Bereedinelli-Seip Syndrome is an autosomal recessive disease characterized by scarcity of
fat in the subcutaneous tissues and muscular hypertrophy (8). There will be accumulation
of fat in the liver and skeletal muscles causing hepatomegaly secondary to hepatic steatoria

and skeletal muscle hypertrophy (7).

4. Madelung’s disease is an acquired condition characterized by subcutaneous, non- tender
unencapsulated adipose tissue around the head, neck and upper trunk. The incidence of this

disease correlates with alcohol abuse (7).

Different non-surgical therapies have been tried with some of them being unable to give
expected results and high recurrence. Diet and exercise will help in maintaining lean body mass

but only results in modest improvement of lipodystrophy (10).



Recombinant growth hormone is found to be of value in patients with buffalo hump but its use
is limited by cost, side effect profile and the fact that patients are already taking multiple drugs

(12).

In our setting we treat buffalo hump surgically with dermalipectomy or suction assisted
liposuction. Studies have shown that long term results of both modalities of treatments are

favorable (12).

Suction-assisted liposuction of a Buffalo Hump in a Cushingoid patient was reported by Narins
(1989) with great success (9), while Ponce-de-Leon et al (1999) first described suction assisted
liposuction for HAART related lipodystrophy (13). Liposuction of buffalo hump is reported to
be a difficult procedure when inserting a liposuction canulla as this tissue is formed by dense
adipose tissue and many fibrous septa. Wolfort at al. (1999) described tumescent liposuction
in HIV related buffalo hump (14) while in another study by Coleman and colleagues (1988),
the authors reported on the application of tumescent liposuction on non-cosmetic patients (15).
In our study group for suction lipectomy, patients were infiltrated with 20 mL 2% lidocaine
mixed with one ampule of adrenaline in 1L of ringers lactate. Separation, Aspiration, Fat
Equalisation (SAFE) technique was used in our patients (16). Patients were marked and the
extent of suctioning outlined before being taken to theatre. Fat separation was done using 3
mm cannula, low pressure used to separate fat globules and mechanically emulsify the fat. This
stage allows the release of fibrous septae and blood vessels without causing suction avulsion
to the vessels. This process is done till there is loss of resistance in the buffalo hump. Separated
fat is then aspirated. This stage is suction driven but there is more preferential target to fat than
vascular disruption. Final step is fat equalization and is performed without suctioning. Skin
retraction is maximized when SAFE technique is used with superior contouring post

liposuction. This stage is mainly for smoothening and contouring the suctioned areas (16).



Studies reported good postoperative results on suction liposuction with recurrence on 5.5%

7).

Surgical lipectomy is another option of correcting buffalo hump with good aesthetic results.
Patents were also marked pre- op and the borders of lipectomy outlined. Incision was done in
a horizontal manner. Extra dermal tissue was excised in a crescent manner avoiding dog-ear.
The incision was sutured using subdermal monocryl 3:0, with suction drain left in situ. All

patients were given prophylactic antibiotics.

In a study done by Chen and colleagues in 2019,, clinical outcomes of patient who had
undergone surgical lipectomy where evaluated. Twenty two percent of patients developed
seroma, which was complicated by infection and wound dehiscence. Patients had on average
22.3£14.3 days of hospitalization, with no recurrence recorded in median follow up at 24

months (range from 2-60 months). The male to female ratio was 2.5 to 1 (18).

At the Chris Hani Baragwanath Academic Hospital (CHBAH) and Charlotte Maxeke
Johannesburg Academic Hospital (CMJAH), where this study was based, we use excisional or
suctional lipectomy depending on the surgeons discretion for managing the buffalo hump.
Considering that there is no standard method used for this surgical correction by the surgeons
in these units, identifying the method with a better outcome is important in this setting. This

brings us to the study aims and objective.

Study Aim

The aim of this study is to compare the outcomes of excision and liposuction of the buffalo

hump induced by HIV treatment.



Study Objectives

1) To compare length of hospital stay on patients who were managed with excision to

those who underwent liposuction due to HIV treatment induced buffalo hump.

2) To compare seroma rate on excision to that of liposuction in HIV treatment-induced

buffalo hump.

3) To compare the theatre time taken to perform a liposuction to that of excision in an HIV

treatment-induced buffalo hump.



CHAPTER 2
METHODOLOGY

1. Research Design

The study was a retrospective analytic study.

2. Materials and Methods

Ethical approval for conducting this study was provided by Human Research Ethics Committee
(HREC) Medical of the University of Witwatersrand, ethics number M200759 (see Appendix
B for the certificate). Permission to conduct the study was obtained from Chris Hani

Baragwanath Academic Hospital and Charlotte Maxeke Johannesburg Hospital (Appendix C).

Theatre books and patient files were reviewed of all patients operated at the Plastic Surgery
Units of CHBAH and CMJAH for buffalo hump excision or liposuction and who were on
HAART between January 2016 to March 2020 were included in the study. No patients
qualified to be excluded. In total, the files and theatre notes of 36 patients reviewed. The sample
was collected by convenience. Patients with a CD4 count of less than 200 cells/mm?3, those
who were malnourished with albumin of less than 30 g/liter, and patients with other co-
morbidities and children less than 18 years of age were excluded from the study. The self-

designed data collection sheet (Appendix A) was used to collate all data needed for the study.

3. Data Analysis

All data was captured into a Microsoft Excel spreadsheet and exported into Statistical Package
for Social- Science (SPSS) version 22.0 for windows (IBM SPSS Inc, Chicago, IL, USA) for

analysis.



General characteristics including age, gender, duration of HAART regimen, and procedure
carried out were collected and are described. Only univariate (descriptive) and bivariate
(comparison) analysis were conducted. No multivariate analysis was performed. The
continuous variables were expressed as mean zstandard error (SE) if normally distributed. If

skewed, they were expressed as median and interquartile range (IQR).

Variability between variables for example gender, and age, was estimated using Wilcoxon
Rank Sum Test and illustrated using the Box and Whisker plots. Categorical variables were
characterised using frequency (n), proportion (%) and 95% confidence interval of proportions.

The results are presented using tables and figures.

Obijective 1:

The comparison of length of hospital stay following the two surgical procedures was done
using the Mann-Whitney U test because it was used not normally distributed. The comparisons
are expressed as median, IQR, and sum of ranks between the two groups. A significant
variation between the two groups was considered if p-value is less than 0.05. The results were

presented in Tables.

Obijective 2:

A categorical variable is obtained for this objective. The variable is a dichotomous variable
labelled “seroma formed” and “seroma not formed”. Since the study intends to compare the
formation of seroma following excision and liposuction (2-groups), Pearson’s Chi-square is
used estimate the proportion between the two groups. Significant association between the
independent variables (surgical procedure) and dependent variables (outcome of interest —
seroma formed/seroma not formed) were computed by Relative Risk (RR) for Cohort design
and 95%CI using contingency tables and Chi square test.

8



The results are presented as frequency (n), proportions (%), relative risk (RR), 95% confidence
interval (CI) of RR, and p-values. If p-value is less than 0.05, then the two study groups differ

significantly from each other in terms of seroma formation.

If RR is less than 1 for cohort seroma formed, then it is less likely for excision (event in the
numerator) to results to seroma formation. If RR greater than 1 for seroma not formed, then

the risk of having no seroma is very high following excision.

The proportions of seroma complications between groups (Excision and Liposuction) is
compared using Fisher’s Exact test if only two complications or Chi-Square if more than two

complications.

Obijective 3:

The comparison of theatre time for the two surgical procedures was done using the Wilcoxon
Rank-Sum test because it was not normally distributed. The comparisons was expressed as
median, IQR, and sum of ranks between the two groups. A significant variation between the

two groups was considered if p-value is less than 0.05. The results were presented in Tables.



CHAPTER 3
RESULTS

1. Introduction

Liposuction and excision surgical procedures were performed for thirty-six (n=36) participants
during the period January 2016 to March 2020 at a ratio of 2.3:1. Twenty-eight of the

procedures were performed at CHBAH and eight at CMJAH.

2. General Characteristics of the study population

Gender

Most (n=29; 80.56% CI 63.51% - 90.79%) of the participants were females and only a few (n=

7;19.44% CI1 9.21% - 36.49%) were males (Figure 1) at a ratio of 2.6:1.

19.44%

B Vale
8056‘%) _ Female

Figure 1: Gender profile of the study population.
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Age

Most of the study participants were in their fourth cycle (mean age = 46.17+9.14 years) of life.
The youngest participant was 29 years and the oldest 69 years. The age profile is illustrated in

Figure 2.

Mean age = 46.17 years; Std. Dev.= 9.14; N=36

50
Age (years)

Figure 2: Age profile of the study population.

Although males (median age= 45 years IQR= 42-63 years) were older than females (median
age= 43 years IQR=39-50 years), as illustrated in Figure 3, the age difference between the two

was not statistically significant (Mann-Whitney U-test p=0.50).
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Male Female

P-value = 0.50

60
1

Age (years)
50

40

30

Age by Gender

Figure 3: Bar graph of Age by Gender.
Duration on ART before the procedure

The average duration of the study population of the patients on ART before the procedure was
43.22+6.54 months (> 3years, n=36). The minimum duration on ART was 33 months while

the longest duration was 63 months (Figure 4).
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Mean duration = 43.22 months; Std. Dev.= 6.54; N=36

. AI_L-E!
30 40 50 60

Duration on ART before procedure (months)

Density

02

70

Figure 4: Duration of ART before the procedure.

Procedure carried out

The number of participants who underwent liposuction were 25 (69.44% CI: 51.90% - 82.72%)

and the remaining participants (30.56% CI: 17.28% - 48.10%) underwent excision (Figure 5).
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30.56% I Excision
69.44% I Liposuction

Figure 5: Proportion of participants who underwent Excision and Liposuction.

The participants who underwent excision were older (mean age = 48.36 years) than the ones
who underwent liposuction (Table 1). These participants also had been on ART for a longer
duration (mean ART duration = 44.27 months) before the procedure compared to the
liposuction group. However, the observed differences in age and duration on ART were not
statistically significant (p>005). On the other hand, gender differentials show that a
significantly (p= 0.018) high proportion of females underwent both excision (54.5%) and
liposuction (92.0%) than males. However, more males had excision (71.4% n=5/7) compared
to liposuction (28.6% n=2/7) while more females had liposuction (79.3% n=23/29) compared
to excision (20.7% n=6/29). Although the majority of excision and liposuction were performed
at CHBAH than at CMJAH, the observed difference in proportions were not statistically

significant (p>0.05).
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Table 1: Comparison of Demographic characteristics across the liposuction and excision

population
Variables of Interest All n=36 Excision n=11  Liposuction n=25  P-value
Mean + SE Mean + SE Mean + SE
Age (years) 46.17+1.52  48.36+3.84 4520 +1.43 0.46
Duration on ART (months) 43.22 +1.09 44.27 + 2.64 42.76 +£1.09 0.60
n (%) n (%) n (%)
Gender
Male 7 (19.4) 5 (45.5) 2 (8.0) 0.018
Female 29 (80.6) 6 (54.5) 23 (92.0)
Health facility
CHBAH 28 (77.8) 8 (72.7) 20 (80.0) 0.47
CMJAH 8 (22.2) 3(27.3) 5 (20.0)

3. Length of Hospital Stay

Hospital stay in the excision group was statistically significantly longer (Mann-Whitney U =

102; p<0.0001) than in the liposuction group (Table 2).

15



Table 2: Duration of hospital stay after excision and liposuction

Dependent variable Independent variable Median (IQR) Mean Rank P-value
Hospital stay (days) Excision n=11 4 (4-6) 31 0.0001
Liposuction n= 25 2 (2-2) 13

1. Seroma Rate

A seroma rate of 5.56 % (n=2/36) was observed in the study population. Both participants who
developed seroma had excision (rate within= 18.18% n=2/11) and were females. The results
further revealed that excision was also more likely to results in seroma formation compared to
liposuction with a relative risk (RR) of 3.8. Despite these observed differences in rates and risk
of seroma formation between excision and liposuction, statistically the differences were not

significant (p=0.087).

Table 3: Seroma rate following excision and liposuction

Dependent All n=36 Excision Liposuction RR (95%CI) P-value
variables n (%) n=11 n (%) n=25 n (%)

Seroma formed 2 (5.56) 2 (100) 0 (0.0) 3.8 (2.1-6.6) 0.087
Seroma not formed 34 (94.44) 9 (26.5) 25 (73.5)

16



The one (n=1/36; 2.78%) participant who developed a complication (wound breakdown) had
undergone an excision and was a male. Wound breakdown was not associated with seroma

formation but occurred as a standalone complication. No other complications were reported.

Table 4: Complications of excision and liposuction

Complications All n=36 Excision Liposuction RR p-value
n (%) n=11n (%) n=25n (%) (95%Cl)

Wound breakdown 1(2.78) 1(100) 0 (0.0) 3.5(2.1-5.9) 0.31

None 35(97.22) 10 (28.6) 25 (71.4)

2. Theatre Time

It took a longer theatre time (median of 105 minutes) to complete excision compared to
liposuction (median of 90 minutes). Statically, the reported differences in theatre time were not

significant (p=0.22). Meaning the time taken to complete the two procedures were similar.

Table 5: Comparison of the time taken to complete excision and liposuction

Dependent variable Independent variable  Median (IQR) Mean Ranks  P-value

Theatre time (minutes)  Excision n=11 105 (70-180) 21.73 0.22

Liposuction n= 25 90 (77.50-103.50) 17.08

17



CHAPTER 4

DISCUSSION OF FINDINGS, CONCLUSIONS AND
RECOMMENDATIONS

1. Discussion

Excisional and suctional lipectomy are two surgical methods currently used at CHBAH and
CMJAH to correct buffalo hump induced by ART in HIV-infected patients. The use of either
of these procedures is not based on clinical evidence but on the surgeon’s preferences since
reports have shown pros and cons for using either method in other settings. In a 2019 study in
China by Chen and colleagues (2019) recommended the use of excisional lipectomy due to
the difficulty encountered in passing the lipoplasty cannulas during liposuction (18). Yet in
another study by Collins (2003), the author noted that liposuction be considered a preferred
method due to the minimal scarring (19). In their 2008 study, Warren and colleagues concluded
that due to high rates of recurrence with liposuction, excision with or without liposuction could
provide better results and superior long-term outcomes (21). According to Chen et al. (2019)
liposuction should be used as an added treatment to excision for better contouring of the

periphery when the fat pad is more than 10 cm (18).

However, no studies have identified which of the surgical option is superior to the other
especially with respect to outcomes. This study is the first to compare outcomes of liposuction
and excision. Most of the previous studies only describe the outcomes of excision or
liposuction to affirm their usefulness in correcting buffalo hump. This study aimed to compare
these two treatment modalities by looking at the outcomes to ascertain which method is a better
option in a South African setting. The outcomes that were measured to decide on superiority

were length of hospital stay, seroma rates, and theatre time at the study settings.

18



Thirty-six (n=36) participants with buffalo hump were treated by means of excision or
liposuction at a rate of 30.56% (n=11) to 69.44% (n=25). More participants underwent
liposuction than excision, a finding consistent with the literature by Muller Neto et al. (2015)
who documented no statistical difference (a rate of 48.1%) for liposuction compared to other
corrective surgeries for lipodystrophy including conventional abdominoplasty, gluteoplasty,
fat grafting, mastoplasty, submental liposuction, and abdominal, back, or flank liposuction in

Brazil (21).

The mean duration of ART was 43.22+6.54 months (longer than 3.7 years) with no difference
by treatment group. The occurrence of buffalo hump with a longer duration of ART has been
documented in the literature. For example Han et al. (2011) (22) reported that exposure to ART
for longer than 3.8 years was significantly associated with a higher occurrence of HIV-
associated lipodystrophy. Other studies from China (Chen et al., 2019) (18), India (Kumar et
al., 2015)(23), Brazil (Muller Neto et al., 2015) (21), and America (Warren et al., 2008) (20)
found a mean duration of ART exposure of 8.8+2.1 years, five years, 12.1 years, and 4.75 years
respectively. This shows that buffalo hump developed within a shorter period of ART exposure
in the present study population compared to other settings. This might be due to the differences
in the prescribed ART regimen in the different settings, but this data was not available for the

current study making it difficult to conclude on the findings.

The mean age of the participants was 46.1+9.14 years with no statistical difference in age
between males and females and across the two treatment modalities. The age profile reveals
the occurrence of this condition mainly with the aging population since most of the study
participants were in the second half of the fourth cycle of life. This age group is more aware of

the stigma associated with buffalo hump development.
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A similar age profile was reported in a Chinese (mean age 47.8+8.0 years), Brazilian (47.2
years), and American (47.2 years) population of HIV treated patients with buffalo hump in
studies by Chen and colleagues, in 2019 (18), Muller Neto and colleagues in 2015 (21) and

Warren and colleagues in 2008 (20) respectively.

There were more females than males in this study similar to the study populations in the
Chinese study (18) where the female to male ratio was 8:1, in a Brazillian study (21) with a
female to male rate of 3.5:1. This observation is contrary to that of Warren et al. (2008) who
reported a male to female ratio of 6:1 in America (20). The high number of females could be
because of the high prevalence rates of HIV and ART coverage among females in South Africa.
HIV prevalence rate among females in 2019 was 25.0% compared to 12.9% among males
(George et al., 2020) (24). In addition, 75% of HIV infected females in South Africa in 2019
were on ART compared to 63% coverage in male (UNAIDS, 2020) suggesting that many more

females than males were more likely to develop buffalo hump (25).

The fact that a significantly high proportion of females underwent both excision and
liposuction is in line with the statement in the preceding paragraph, which relates to the high
proportion of females on ART and subsequent development of buffalo hump. The findings also
reveal that more (71.4%) males had excision while more (79.3%) females had liposuction. In
the literature, nearly all of the participants who were treated by excisional lipectomy were
females in a Chinese study (18) but males in American study (20). These differences could be
attributed to a high propensity of seroma formation after excision in females; as shown in this

study where all the participants who developed seroma had an excision and were females.

Perhaps, such outcomes in the day-to-day practice, has resulted in a preference for liposuction

for female patients and excision for males patients by the plastic surgeons in the current setting.
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The literature on the influence of gender on the outcomes of corrective surgery for

lipodystrophy was not available at the time of this write-up.

Length of Hospital stay

The hospital stay was longer after excision compared to liposuction as shown in Table 2. Half
of the participants stayed in the hospital for 4 days after excision and two days after liposuction.
The hospital days in the present setting are quite short compared to the 23.4+14.3 average
hospital days patients had in a Chinese study after excision (Chen et al., 2019) (18). However,
the longer duration of hospital stay for patients who received excision compared to those who
receive liposuction, shows that participants who underwent excision required more in-patient
hospital care than those who had liposuction. The findings from this study support this evidence
since complications were only observed with participants who underwent excision. The
presence of complications means a continuation of medical care and thus longer stay in
hospital. This translates to high bed occupancy rates and more health care expenses for this

group of patients. Thus, excision adds to inpatient numbers and is also not cost-effective.

Seroma rates

The rate of seroma formation was 5.6% in the study population. The risk of seroma formation
was 3.8 times higher after excision at a rate of 18.18% (n=2/11). This rate is slightly lower than
the 22% reported by Chen and colleagues in 2019 (18) and 42.85% (n=3/7) reported by Warren
and colleagues in 2008 (20). None of the participants who underwent liposuction developed
seroma even though seroma was highlighted by Dhami in 2008 (26) as a postoperative
complication of liposuction. The absence of seroma after liposuctions is a favourable outcome
and suggests that liposuction is the preferred surgical option to an excision in the current

setting.
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Although seroma formation often results to wound dehiscence or infection (Chen et al., 2019)
(18), it was not the case in our study population. None of the participants who developed

seroma presented with other complications.

However, one participant had a wound breakdown directly from excision, which is consistent
with the literature by Warren et al. (2008) who also reported that one patient who had wound

dehiscence after excisional lipectomy (20).
Theatre time it takes to do liposuction and excision

There was no difference (Table 5) in theatre time taken to do liposuction and excision. It took
105 minutes (median= 105 IQR =70-180 or 1.8 hours IQR = 1.2-3 hours) to complete excision
in half of the participants and 90 minutes (1.5 hours) to complete liposuction. An average,
operative time for excision of 2.7 hours (range= 1.0-5.8 hours) was reported by Warren et al.,

(2008) (20). This shows a shorter theatre time for both surgical modalities in the study setting.

2. Study Recommendations

Based on the results from this study the following recommendation is made:

e Future studies should include a large prospective comparative study with measurements
that include demographic features, clinical data, and other efficacy outcomes such as
recurrence, cosmetic outcomes, excisional volumes and cost. These studies should also

consider identifying predictors of specific outcomes.

3. Study Limitations

The numbers that were operated during the period were not enough to draw national

conclusion. Furthermore, the data used in the study for comparing outcomes is only based
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on theatre time, seroma rates and hospital stay. Wound complication rates were
underreported while excisional volumes, cosmetic outcomes, patient satisfaction,
recurrence rates or other follow up information were not considered, as the study is a
retrospective study. The data used was based on hospital notes and therefore limits
generalization of the study. Another limitation is that the assignment of patients into the
two study groups was not randomized but at discretion of the surgeon. Furthermore, seroma
was assessed clinically and minimal seroma that didn’t need treatment was not recorded.
Based on these limitations, we recommend that a prospective study, with bigger numbers

is considered in which the stated parameters are considered.

4. Study Implications

The findings of this study put liposuction as a better surgical treatment option for buffalo hump
in the present population. Liposuction was associated with shorter length of hospital stay and

low risk for seroma formation.

On the other hand, excision was associated with negative outcomes including longer hospital
stay and a 3.8 times risk for seroma formation. Therefore, more prospective studies are needed

to make a change in clinical practice.

5. Conclusion

There were differences in the outcomes measured in the present study for liposuction and
excision corrective surgery. The outcome such as length of hospital stay was only two days
after liposuction but longer after excision. With liposuction, the risk of seroma formation was
lesser compared to 3.8 folds risk when excision was performed. Even the theatre time though
not significantly different was longer (1.7 hours) for excision.

23



Therefore, observed differences are critical economically and are in favor of liposuction. More

prospective studies are needed to make a decision on more appropriate clinical practice.
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