
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=iivs20

Journal of Investigative Surgery

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/iivs20

Helix Thigh Lift. A Novel Approach to Severe
Deformities in Massive Weight Loss Patients

Luigi Losco, Ana Claudia Roxo, Carlos Weck Roxo, Alessandro de Sire, Alberto
Bolletta, Roberto Cuomo, Luca Grimaldi, Emanuele Cigna & Carlos del Pino
Roxo

To cite this article: Luigi Losco, Ana Claudia Roxo, Carlos Weck Roxo, Alessandro de Sire,
Alberto Bolletta, Roberto Cuomo, Luca Grimaldi, Emanuele Cigna & Carlos del Pino Roxo (2021):
Helix Thigh Lift. A Novel Approach to Severe Deformities in Massive Weight Loss Patients, Journal
of Investigative Surgery, DOI: 10.1080/08941939.2021.1912220

To link to this article:  https://doi.org/10.1080/08941939.2021.1912220

Published online: 24 May 2021.

Submit your article to this journal 

View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=iivs20
https://www.tandfonline.com/loi/iivs20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/08941939.2021.1912220
https://doi.org/10.1080/08941939.2021.1912220
https://www.tandfonline.com/action/authorSubmission?journalCode=iivs20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=iivs20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/08941939.2021.1912220
https://www.tandfonline.com/doi/mlt/10.1080/08941939.2021.1912220
http://crossmark.crossref.org/dialog/?doi=10.1080/08941939.2021.1912220&domain=pdf&date_stamp=2021-05-24
http://crossmark.crossref.org/dialog/?doi=10.1080/08941939.2021.1912220&domain=pdf&date_stamp=2021-05-24


ORIGINAL RESEARCH

Journal of Investigative Surgery

Helix Thigh Lift. A Novel Approach to Severe Deformities in Massive Weight 
Loss Patients

Luigi Losco, MDa,b , Ana Claudia Roxo, MD, PhDc, Carlos Weck Roxo, MDb, Alessandro de Sire, MDd,e , 
Alberto Bolletta, MDa, Roberto Cuomo, MDf, Luca Grimaldi, MDf, Emanuele Cigna, MD, PhDa and Carlos 
del Pino Roxo, MDb

aPlastic Surgery Unit, Department of Translational Research and New Technologies in Medicine and Surgery, University of Pisa, Pisa, Italy; 
bPlastic Surgery Unit, Andaraì Federal Hospital, Rio de Janeiro, Brazil; cPlastic Surgery Unit, Pedro Ernesto University Hospital, Rio de 
Janeiro, Brazil; dPhysical and Rehabilitative Medicine, Department of Health Sciences, University of Eastern Piedmont, Novara, Italy; 
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ABSTRACT
Background:  After massive weight loss, the severe gynoid body contour deformities are not 
always faceable with optimal results. The thigh is one of the most demanding area to address; 
therefore, the approach should be virtually individualized. The authors describe the helix thigh 
lift: A novel technique that combines vertical with horizontal axis of pull. The goal of this ultimate 
customization is to dramatically impact physical functioning and esthetics of this patient population.
Methods:  Thigh lift patients from 2016 to 2019 were assessed retrospectively; fourteen patients 
were selected for helix thigh lift procedure. Preoperative markings, surgical technique and outcomes 
were described. The mean follow-up time was 14.8 ± 3.2 months. A questionnaire was administered 
to evaluate the results.
Results: Fourteen female patients (mean age, 42 ± 4.8 years) underwent helix thigh lift after massive 
weight loss. The overall complication rate was 36 percent. They were all minor complications and 
were treated in an outpatient setting. Seroma formation was the most frequent, at 29 percent. 
No skin necrosis was reported. Complication development was straight related to the age of the 
patient (p = 0.0455). The patients were very satisfied with the overall outcome.
Conclusions:  Helix thigh lift effectively addresses the severe gynoid body contour deformities. 
The high satisfaction and the reasonable complication rate suggest that this is a safe and effective 
technique. The age of the patient was significantly associated to complication development. A 
dramatic improvement of ease in performing activities of daily living along with reduction of the 
skin problems leads to significant improvement of the quality of life.

Introduction

Bariatric surgery is still the most powerful and reliable 
method for achieving long-term weight loss and resolu-
tion of comorbidities. However, a long-term nutritional 
supplementation could be necessary due to the 
post-operative malabsorption, especially in older people 
that are commonly at higher risk of sarcopenia and mal-
nutrition [1–5].

Redundancy of skin and adipose tissue is both a func-
tional and esthetic issue, especially in the lower extremities. 
Those deformities lead to skin maceration and interfere 
with dressing, walking and sexual activity; furthermore, the 
quality of life may be impaired, and some psychosocial 
illness could be triggered (i.e. depression) [6, 7]. The sever-
ity of contour deformities is unpredictable and depends on 
many factors such as age, gender, pre-surgery appearance, 
rate and speed of weight loss.

The classic medial thigh lift has some significant draw-
backs in the treatment of massive weight loss (MWL) pop-
ulation [8–10]; moreover, according to our experience, a 
severe deformity is not always faceable with the traditional 
full-length vertical thighplasty with acceptable results. A 
gynoid or pear-shaped body contour deformity involving a 
severe slackness of the whole thigh circumference with mul-
tiple posterior-lateral skin folds and associated to massive 
lipodystrophy has been named pancake stack deformity 
(Figures 1 and 2). In those cases, we aim to achieve true 
benefits: prevention of maceration, increased ease in per-
forming activities of daily living and an improvement of 
the quality of life. We present our technique, the helix thigh 
lift. It is another step in the series of tailored thigh con-
touring surgery [11]; the helix-shaped skin excision com-
bined vertical with horizontal axis of pull. The vertical 
vector was moved distally than the one advocated by 
Lockwood [8], and a whole skin fold was removed; 
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moreover, a judicious liposuction avoided any potential 
injury to venous and lymphatic structures. We described a 
comprehensive procedure to address the complex gynoid 
thigh that is both safe and effective.

Patients and methods

A retrospective study investigated MWL patients treated for 
body contouring from June 2016 to January 2019. The study 
was approved by the Brazilian National Research Ethics 

Committee (CONEP) - authorization code: CEP-HFB 22/1. 
The inclusion criteria for the helix thigh lift were massive 
lipodystrophy and skin excess affecting the thigh in its 
entirety; furthermore, all the patients presented with an asso-
ciated deformity of the hips and buttocks. Fourteen patients 
underwent a helix thigh lift consisting of resection of the 
posterior, medial and lateral thigh skin combined with lipo-
suction. A lower body lift procedure was offered to all 
patients in order to address also the laxity of the lower trunk 
in a single stage; surgical procedures were performed by the 
Senior Author. All patients had experienced MWL by 

Figure 1.  Preoperative markings of the helix thigh lift. The incision lines lie in the gluteal crease and the middle transverse thigh fold 
(left picture). The marked fold has to be pinched to simulate skin closure with no undermining. The surgical markings are tapered 
upwards over the anterolateral region of the thigh. On the medial aspect, a pinch test is used to assess the amount of skin excess. 
The anterior medial markings are tapered toward, but do not reach the inguinal crease (they stop about 2–3 cm distally) (middle and 
right pictures). See Supplemental Digital Content 1 - Video.

Figure 2. A  39-year-old woman is seen preoperatively. The helical shape of the incision allows skin flaps to maintain perfusion (left 
and middle pictures); judicious liposuction is performed just on the areas to be excised. The pancake stack deformity is evident on 
the posterior view: The markings are barely visible due to the severity of skin folds (right picture). The surgery was combined with a 
lower body lift.
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bariatric surgery at least 12 months before the contouring 
procedure, and their weight loss had plateaued over a 
3-month period; they were nonsmokers or were asked to 
stop smoking 30 days before surgery. One week before the 
surgery, patients were provided with a detailed description 
of the operation to make sure that they clearly understood 
the magnitude of the procedure and the location of the scars; 
a written consent was obtained from all the patients.

The following data were collected: age, sex, body mass 
index before plastic surgery, history of smoking, concomitant 
procedures, operative time, duration of hospital stay and 
complications (Table 1). All the potential complications 
related to helix thigh lift including seroma, hematoma, sur-
gical site infection, wound dehiscence and skin necrosis 
were assessed. Furthermore, edema and surgical revision for 
any reason were rated.

A questionnaire was administered to evaluate the results 
at 12 months post-operatively. Our grading scale consists of 
numbers running from 1 to 10 (1–2: very unsatisfied; 3–4: 
unsatisfied; 5–6: fair; 7–8: satisfied; 9–10: very satisfied) 
about 5 domains: satisfaction with thighs, satisfaction with 
hips and buttocks, scar visibility, scar quality, overall satis-
faction. The assessment was done by the patients, by the 
surgical team and by an independent plastic surgeon.

Preoperative markings

The gluteal crease was marked; that was the uppermost 
extent of the excised tissue. The caudal extent of tissue 
resection was the middle transverse thigh fold. The marked 
saddlebag was pinched to simulate skin closure with no 
undermining. The surgical markings were tapered upwards 
over the anterolateral region of the thigh in order to obtain 
a tension-free wound closure while achieving a pleasing 
contour with a fold-targeted excision. On the medial aspect, 

a pinch test was used to assess the amount of skin excess. 
The pinching maneuver outlined the direction to connect 
the anterior to posterior markings. The anterior medial 
excision was tapered toward, but did not reach the inguinal 
crease (it stopped about 2–3 cm distally) (Figures 1 and 2 
and see Video, Supplemental Digital Content 1, in which 
the senior author outlines the surgical markings of a helix 
thigh lift, and the intraoperative key steps are shown.).

If the helix thigh lift is combined with lower body lift or 
abdominoplasty this should be taken into account while per-
forming the surgical markings. In our series, the lower body 
lift drawings were performed first; then, while the assistant 
pinched the skin simulating the skin resection of the trunk, 
the leading surgeon completed the markings. Careful preop-
erative markings are paramount to provide an effective guide 
for the surgeon during the excisional stage of the procedure.

Surgical technique

The surgical procedure was combined with a lower body lift 
using a prone-to-supine approach. Tumescent solution was 
infiltrated in the area to be resected, and judicious liposuction 
was undertaken with a 3- or 4-mm blunt-tip cannula. We 
did not perform any liposuction outside the area of resection. 
The skin along the posterior markings was incised. The epi-
dermis and upper part of dermis was incised with scalpel 
while the rest of operation was carried out by cautery min-
imizing the blood loss and shortening the operative time 
[12]. At the posterior aspect of the thigh, the dissection was 
performed at the level of the muscle fascia; then, in the region 
of the gluteal fold, it stopped at the level of the superficial 
fascial system (SFS). The anterior markings were incised after 
the patient was turned to the supine position. In the medial 
thigh, the dissection was carried out more superficial to avoid 
any risk of lacerating the lymphatic collectors of the ventro-
medial bundle. Contrarily, on the posterior aspect of the thigh 
the excision could be more liberal, but still a moderate quan-
tity of areolar adipose tissue was left above the deep fascia 
to improve the thigh shape.

The design resulted in tension-free closure. No direct 
undermining of any skin margins was performed. In the 
posterolateral aspect of the thigh the wounds were closed 
in three layers: SFS with interrupted 0 vicryl, dermis with 
3-0 monocryl suture, and 3-0 nylon for the subcuticular 
stitch. In the anteromedial aspect, the SFS was sutured with 
interrupted 2-0 vicryl, dermis with 4-0 monocryl and the 
skin was closed with interrupted nylon suture (3-0). One 
closed suction drain was inserted in all thighs. Surgical 
wounds were covered with mesh tape and cyanoacrylate 
glue to prevent contamination.

Perioperative care

Antibiotic prophylaxis was administered. A second-generation 
cephalosporin was given intraoperatively and for seven days. 
There was no need for dressing change, as the wounds had 
been covered with skin adhesive and mesh tape. The drains 
were removed when output was less than 30 cc in 24-hour 

Table 1.  Patients and procedures.
Variable Value (rate)

Patients 14
Age, years
  Mean ± SD 42 ± 4.8
 R ange 36-51
Gender
 F emale 14
History of bariatric surgery 14
Surgical Technique
  Combined LB - HT 14
Tobacco use 6 (43%)
Pre-surgery BMI, kg/m2

  Mean ± SD 27.9 ± 0.8
 R ange 26.7–29.1
Overall operative time, min
  Mean ± SD 243 ± 16
 R ange 210–260
Drain removal, days
  Mean ± SD 6.7 ± 1.1
 R ange 5–8
Length of Hospitalization, days
  Mean ± SD 2.1 ± 0.4
 R ange 2–3
Follow up, months
  Mean ± SD 14.8 ± 3.2
 R ange 12–22
BMI, body mass index; LB, lower body lift; HT, Helix thigh lift.
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Table 2. T high lift complications.
Complications Value (rate)

No. of patients with complications 5 (36%)
Thromboembolism 0
Revisional Surgery 0
Minor complications
 S eroma 4 (29%)
  Dehiscence 1 (7%)
  Hematoma 1 (7%)
  Cellulitis 1 (7%)
 S kin necrosis 0
 T ransient edema (< 3 months) 1 (7%)
Scar Revision 4 (29%)

Table 3. S tatistical analysis - factors affecting compli-
cation development.

Complication No complication p-value

No. Patients 5 9
Age 45.4 ± 4.4 40.1 ± 4 0.0455
Tobacco use 4 2 0.2774
Body mass index 28.3 ± 0.7 27.7 ± 0.8 0.6455
Operative time 248 ± 14.4 240.6 ± 16.7 0.3523
The values for quantitative variables are mean ± SD.

period; the mean of drain duration was 6.7 ± 1.1 days. All 
patients ambulated on the first post-operative day and were 
discharged home on the second one, except for two patient 
who were discharged home on the third post-operative day. 
Most patients could return to work after 4 weeks; from this time 
upper body activities were allowed. Compression garments were 
worn for 8 weeks postoperatively day and night, and from that 
moment on, an adequate rehabilitation program was permitted.

Statistical analysis

Statistical analysis was performed using SPSS Statistics soft-
ware package version 25 (IBM Corp. SPSS Statistics for 
Windows, NY, USA) with the aim to investigate any poten-
tial risk factors for development of complication. Data were 
provided as mean ± standard deviation (SD). The values for 
categorical variables were analyzed by the Fisher’s exact 
test; the values for quantitative variables were analyzed by 
the two-tail Mann-Whitney test. P-value <0.05 was consid-
ered statistically significant.

Results

Fourteen helix thigh lift procedures were performed in 14 
post bariatric female patients. The average age was 
42 ± 4.8 years and the average body mass index of 27.9 ± 0.8 kg/
m2. The helix thigh lift was combined with a lower body 
lift in all cases. The mean operative time was 243 ± 16 min-
utes. The data are summarized in Table 1.

The incidence of deep venous thromboembolism, pul-
monary embolism and revisional surgery due to a compli-
cation was zero. In our series, five patients (36%) experienced 
at least one complication related to the thigh lift. They were 
minor complications including four seromas (29%) treated 
with multiple percutaneous aspirations, one dehiscence (7%) 
and one hematoma (7%) treated in an outpatient setting, 
and one case of cellulitis (7%) that responded to oral anti-
biotics. No skin necrosis was reported. Four patients (29%) 
required surgical revision for scar irregularity; they were all 
minor revisions performed under local anesthesia, and advo-
cated for esthetic purpose. We reported one case of transient 
edema (7%) that resolved within three months (Table 2). 
The mean follow-up time was 14.8 ± 3.2 months.

The development of complications was significantly asso-
ciated with patient’s age (p = 0.0455), but not with tobacco 
use, body mass index and operative time. See Table 3.

Results from the questionnaire are listed in Table 4. Scar 
visibility and scar quality domains showed the lowest average 
score, as expected; anyway, the overall satisfaction was not 
dramatically affected because the reconstructive purpose of 
this technique was crystal clear for both patients and sur-
geons. The global result was satisfying or very satisfying for 
both the patients and the professionals.

Discussion

Massive weight loss (MWL) patients can show a broad range 
of lower extremity deformities that negatively affect the 
quality of life [13, 14]. The thigh is one of the most 
demanding areas to address because of the heterogenous 
severity, quality and location of skin and adipose tissue 
excess, as well as functional concerns and surgical risk fac-
tors. Many classification methods had been described; they 
aimed to simplify the evaluation and allow the surgeon to 
compare patient’s results based on a standardized classifi-
cation [8, 10, 15, 16].

If laxity and lipodystrophy is affecting the whole thigh, 
a full-length vertical thighplasty may be necessary, and 
among these techniques the T-scar has the strongest con-
touring potential. However, the greater contouring power 
must be weighed against the extent and visibility of the 
scars, the augmented risk of lymphatic rupture and the 
well-known issues of a T-point [17]. Capella and Matarasso 
[10] stated that 95 percent of dehiscences occurred at the 
intersection of the closure at the thigh perineal crease, and 
Gusenoff et  al. [18] reported 68 patients undergoing full 
length T-scar vertical thigh lift with 74% overall complica-
tion rate. However, if the scar is placed far from thigh 
perineal crease and digestive and genito-urinary apparatus, 
as we depicted, it is less exposed to maceration and con-
tamination. On the other hand, we believe that a conven-
tional L- or T-shaped medial thighplasty could not address 
the pancake stack deformity and our patients’ needs properly.

Anyway, the algorithm should be tailored to the patient’s 
peculiar demands: Patient’s discomfort and affliction of a 

Table 4. O utcomes evaluation.

Patients Equipe
Independent 

surgeon Mean

Satisfaction with thighs 8.3 ± 0.8 8.5 ± 0.7 8.3 ± 0.5 8.4 ± 0.7
Satisfaction with hips and 

buttocks
8.6 ± 0.9 8.9 ± 1 8.6 ± 0.6 8.7 ± 0.9

Scar visibility 8 ± 0.8 7.7 ± 0.5 7.2 ± 0.6 7.6 ± 0.7
Scar quality 7.3 ± 0.7 7.6 ± 0.5 7.2 ± 0.9 7.4 ± 0.7
Overall satisfaction 9.1 ± 0.8 8.6 ± 0.6 8.1 ± 0.6 8.6 ± 0.8
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specific disease or deformity should be taken into account, 
and thereby improve upon surgical outcomes for a specific 
cohort [11, 19, 20]. Some authors did not narrowly focus 
on the medial thigh alone, but they advocated a different 
approach to thigh contouring with the aim to address the 
entire thigh as an esthetic unit. Sozer et  al. [21] proposed 
a single spiral incision to reshape flanks, proximal thighs 
and buttocks in a population with pear-shaped body contour 
deformity. This technique comprised cutaneous resection of 
the posterior, medial, and anterior thigh along with resection 
and lift of the flanks and buttocks. However, their cohort 
did not undergo a massive weight loss. Kolker and Xipoleas 
[22] treated nine MWL patients combining a spiral lift with 
a full-length conventional thigh lift with the aim to address 
the entire thigh as an esthetic unit (circumferential thigh lift).

The pancake stack deformity (Figures 1 and 2) with its 
peculiar skin folds pattern, suggested us to make up some-
thing different. We abandoned the medial vertical excision 
(aimed to address the horizontal vector), and advocated a 
fold-targeted excision in respect of the Langer lines. The 
need to add a transverse component to a vertical medial 
thigh lift simultaneously or in a later stage is another exam-
ple of tailored-surgery. A suprapatellar excision has already 
been described with the aim to treat a significant skin 
excess just above the knee [9, 23]. In our series, the trans-
verse scar was not placed in an extension area, so any 
chance of functional impairment was unlikely. The helix 
thigh lift addressed a whole lipodystrophic saddlebag from 
medial to lateral side. The procedure resulted in two short 
visible scars on the medial and lateral aspect of the prox-
imal thigh, but both were easily concealable wearing shorts. 
On the other hand, the patient recovered self-confidence, 
ease in clothing and ability to walk: The goal is to obtain 
a significant improvement in overall functioning and psy-
chosocial health [24] (Figures 3).

A secondary advantage of this technique is an improve-
ment of gluteal esthetics. When skin is removed from the 

inner thigh and infragluteal area, it results in a sharper 
esthetic contour of the inferior buttock (Figures 2 and 3). 
However, in our series, the overall gluteal improvement due 
to the lower body lift procedure was non-negligible [25].

The surgical markings and consequent incision lines lay in 
the gluteal crease and middle transverse thigh fold. After the 
whole upper thigh saddlebag was excised, the wound edges 
were sutured under minimal tension, and no undermining was 
performed. A relevant force of gravity was acting on the 
sutures; anyway, we reported no wound breakdown, but just 
one minor dehiscence. We showed a significant rate of com-
plications (36%), but they were all minor; furthermore, this 
data is consistent with previous literature describing an overall 
complication rate that can reach 74% for the well-established 
full-length vertical thigh lift [26, 27]. We found a significant 
relationship between the patient’s age and the development of 
complications. This is consistent with the findings of Gusenoff 
et  al. [18]; anyway, the literature is variable about the 
above-mentioned connection [26]. In our series the liposuction 
was performed just inside the resected area. It is likely that 
concomitant liposuction outside the area of resection has an 
increased rate of wound infection and breakdown. This finding 
may be attributable to tissue trauma with the liposuction can-
nulas, or residual edema that persists after surgery [18, 28].

Edema of the lower extremities should be documented 
preoperatively [29]. Recurrent lymphedema is an untoward 
issue, and its management is challenging [30–32]. In order 
to avoid any damage to the lymphatic system, we recom-
mend a judicious liposuction of the marked resection area. 
The removal of fat from the soft tissues deep to the SFS 
eases the identification and preservation of nerves and ves-
sels: The impairment of lymphatic flow is avoided, as evi-
denced in ex vivo studies [33, 34]. Furthermore, in our 
practice, the medial dissection is truly limited to a tapered 
tail in the upper third of the thigh; a conspicuous number 
of lymphatic collectors of the ventromedial bundle are saved 
form disruption [35].

Figure 3. F ifteen-month postoperative views show a significant body contour improvement of the posterior, medial and lateral thigh, 
along with the inferior buttocks. The combined lower body lift accounts for the improved ptosis of the mons and gluteal region along 
with an improvement of the flanks contour and the trochanteric area.
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We recognize that this study is limited by the small sam-
ple size, and no control group is available with which to 
compare our patients. The helix thigh lift was designed for 
functional purposes such as relief of symptoms of severe 
intertriginous rash or impaired mobility and severe difficulty 
in proper dressing; it is definitely a reconstructive procedure. 
In these cases, the resulting contour should not be held up 
to stringent esthetic standards [16], and the patient is care-
fully advised about the best esthetic outcome we can offer.

The main limitation of this technique is the strict indication 
for severe gynoid contour deformity treatment. The wide 
fold-targeted skin resection is both strength and limitation: the 
strongest contouring potential has to be rated along with the 
scar visibility on the front and lateral side. Most massive weight 
loss patients will accept scar visibility for the functional and 
contour improvements resulting from greater resection. From 
posterior view, the scar lies in the gluteal fold, and it is visible 
on the front and lateral side, but easy concealable with a short 
dress. All patients were satisfied with the dramatic improve-
ment of the contour. In our opinion the patient’s overall sat-
isfaction is higher than surgeons’ (Table 4) because it takes 
into account also a functional improvement: The improved 
walking ability, ease in wearing clothes, and the relief against 
skin problems are not visible, but, also non negligible features 
of an increased self-confidence.

Conclusion

The helix thigh lift was designed to obtain a tailored thigh 
contouring of severe gynoid deformities. The high satisfac-
tion and the reasonable complication rate suggest that this 
is a safe and effective technique. The age of the patient was 
significantly associated to complication development. A dra-
matic improvement of ease in performing activities of daily 
living along with reduction of the skin problems leads to 
significant improvement of the quality of life. The thigh lift 
should be combined with a lower body lift to obtain the 
best contouring effect.
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