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INTRODUCTION
Abdominoplasty involves removing excessive tissue 

(skin and fat) and tightening of the musculo-aponeurotic 
laxity due to diastasis recti (DR) caused by increased 
intra-abdominal pressure, most commonly following 
pregnancy.1 Imaging modalities (ultrasound, CT, MRI) 

evaluating the efficacy of DR correction using plication 
techniques have demonstrated stable long-term repair.2–5

Additional techniques to achieve further tighten-
ing and reshaping of the abdominal wall and adjacent 
areas include Scarpa’s lift,6 which entails preservation of 
Scarpa’s fascia up until the  level of the arcuate line and 
tightening it superiorly to the anterior rectus sheath. This 
in turn can extend some lift to the medial thigh by extend-
ing tension to Colle’s fascia and providing limited indirect 
subcutaneous lift.7 Another anatomical layer is utilized 
when performing an externus belt maneuver that entails 
raising two additional fascial reins of external oblique 
aponeurosis, following the completion of the standard pli-
cation, and advancing them medially to provide further 
waist contouring.6
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Abstract

Background: Preservation of Scarpa’s fascia in abdominoplasty has been previously 
presented. Herein we introduce the subscarpal lipo aponeurotic system (SLAS) 
and the technique of preserving the SLAS and its tightening in lipoabdominoplasty.
Methods: A retrospective cohort study of patients who underwent lipoabdomino-
plasty performed by a single plastic surgeon (YW) between 2014 and 2019 was 
conducted. We compared postoperative complications, aesthetic outcomes, and 
procedure lengths between standard and biplanar lipoabdominoplasty with SLAS 
tightening. Supra-scarpal fat and SLAS tissue specimens were obtained for histo-
logical analysis.
Results: In total, 179 patients underwent biplanar lipoabdominoplasty with SLAS 
tightening and were compared with a control group of 65 patients who underwent 
standard lipoabdominoplasty. Fifty-four patients (29.9%) underwent concomitant 
umbilical, epigastric, or postoperative ventral hernia (POVH) repair. No major 
complications were encountered other than one skin necrosis in a standard lipoab-
dominoplasty. Moderate complication rate was 10.05% in the biplanar group, com-
pared with 16.92% in the standard lipoabdominoplasty. The average length of the 
procedure and overall aesthetic results were equivalent.
Conclusions: The SLAS can be individually dissected and used during abdomi-
noplasty. No statistically significant differences were found in complication rates, 
length of procedure, or aesthetic outcomes between standard and biplanar lipoab-
dominoplasty with SLAS tightening. Further investigation is needed. Nonetheless, 
we postulate that patients who would benefit the most from this procedure are those 
with weakening of the abdominal wall, and with some fullness of the hip line, as 
this technique adds reinforcement to the lower abdomen and “pulls in” the flanks. 
(Plast Reconstr Surg Glob Open 2022;10:e4000; doi: 10.1097/GOX.0000000000004000; 
Published online 5 January 2022.)
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In this study we describe the anatomy of another dis-
tinct layer, previously verified using CT imaging, under-
lying Scarpa’s fascia, overlying the anterior rectus sheath 
medially and external oblique fascia laterally. We termed 
this layer the subscarpal lipo aponeurotic system (SLAS). 
On abdominal CT scan images, the SLAS is presented as a 
circumferential layer extending all the way to the spinous 
process adhesion line posteriorly (Fig. 1).

Herein we describe the surgical technique of preserv-
ing the SLAS and elevating it as a flap as part of the bipla-
nar lipoabdominoplasty procedure. (See Video 1 [online], 
which displays an animation of the SLAS used in biplanar 
abdominoplasty.) The SLAS flap presented is elevated 
independently of both Scarpa’s fascia and the abdominal 
musculature fascia, to cover the rectus abdominis (RA) 
fascia following its plication providing further abdominal 
tightening.

MATERIALS AND METHODS
The patients included in this retrospective cohort 

study underwent lipoabdominoplasty performed by a 
single plastic surgeon (YW—senior author), between 
December 2014 and November 2019. Exclusion criteria 
included absence of photograph images, absence of sig-
nificant data in the medical record, and mini, fleur-de-lis, 
circumferential and floating umbilicus abdominoplasties. 
We compared a group of 179 patients, who underwent 
biplanar lipoabdominoplasty (with SLAS preservation, 
elevation and tightening), with a group of 65 patients who 
underwent standard lipoabdominoplasty. Demographic 
and clinical data obtained from patients’ files included 
age, gender, smoking status, pre-surgical body mass index 
(BMI), number of childbirths and history of cesarean sec-
tion, bariatric surgery, and previous abdominoplasty pro-
cedure (Table  1). The degree of DR, amount of excess 
skin, skin quality, and lower abdominal bulge was deter-
mined upon physical examination; the assessment was 
performed on a five-point Likert scale (Table 2). Operative 
variables included lipo-aspirate volume, resection weight, 
the use of drains or mesh, need for hernia repair, and 
the length of the procedure (Table 3). Minimal standard 
follow-up visits, including physical examination and rou-
tine photography, are performed on days 1, 5, 14, 30, and 

90 postoperatively. Aesthetic assessment was evaluated on 
the last recorded follow-up photographs. Average follow-
up time was 2.7 months postoperatively in both groups. 
Postoperative variables included the amount of follow-up 
visits, the length of follow up, early and late complication 
rates, including hematoma and seroma formation, dehis-
cence, SSI and skin or umbilical necrosis (Table 4), and 
aesthetic outcome (Table  5). Aesthetic outcomes were 
evaluated blindly, on a five-point Likert scale, by an exter-
nal observer, based on patients’ images. Three indicators 
were examined, including overall result, lower bulge resi-
due, and scar quality.

Statistical Analysis
We compared the demographic and clinical data 

(Table 1), physical examination (Table 2), operative vari-
ables (Table  3), postoperative variables (Table  4), and 
aesthetic outcomes (Table  5) between the two groups: 
biplanar and standard abdominoplasty groups. For quan-
titative variables such as age and BMI, T test or Mann 
Whitney U tests were used to compare the groups. For 
categorical parameters such as marital status and compli-
cations, Fisher exact test or Pearson chi squared test were 
used to compare the groups. A P value less than 0.05 was 
considered significant. SPSS version 27 was used for all sta-
tistical analysis.

Operative Procedure
Surgical planning was in the standing position, and 

included the lower and presumed upper incision lines 

Fig. 1. On abdominal Ct scan images, the SlaS is presented as a circumferential layer 
extending all the way to the spinous process adhesion line posteriorly: underlying 
Scarpa’s fascia, overlying the anterior rectus sheath medially, and external oblique fas-
cia laterally. the arrows indicate Scarpa’s fascia.

Takeaways
Question: What is the SLAS and is biplanar abdomino-
plasty beneficial and safe?

Findings: The SLAS is a distinct layer of the abdominal 
wall with unique characteristics. Biplanar abdominoplasty 
is a proper and safe alternative to standard abdomino-
plasty and more beneficial for some patients, with proper 
patient selection.

Meaning: Biplanar abdominoplasty is a pertinent tech-
nique for abdominal wall reinforcement.
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and intended liposuction areas (Fig. 2A, B and Fig. 4A, B).  
Fourteen hours before surgery, prophylactic subcutane-
ous Clexane 20 mg was injected and continued until full 
ambulation, normally for 4–5 days. General anesthesia 
was followed by endotracheal intubation, and periopera-
tive antibiotics were administered (cefazolin1–2 gm IV 
or, in the presence of penicillin sensitivity, clindamycin 
600–900 mg IV). Following sterile scrubbing and drap-
ing, a tumescent solution (200 mg lidocaine and 1 mg of 
adrenaline in 1000 cm3 of lactated ringer solution) was 
administered to the intended liposuction areas (lateral 
epigastric areas and flanks). The upper abdominal flap 
also underwent deep liposuction in the subscarpal plane, 
mostly in the proximal parts of the flap.8 Liposuction 

ensued until achieving the desired contour and defat-
ting of the intended areas. Umbilical circumcision and 
stalk dissection was performed down to the abdominal 
wall, leaving a wineglass tissue cuff for vascular augmenta-
tion. The lower fusiform skin island was incised through 
skin and subcutaneous fat down to Scarpa’s fascia later-
ally and down to the anterior rectus sheath in the mid 
area, intended to be plicated. The island was excised at 
a level just underneath Scarpa’s fascia laterally, preserv-
ing the SLAS. Undermining the upper flap over the RA 
fascia was maintained up to the xiphoid. Caudal to the 
dissected umbilical stalk, the SLAS was elevated as laterally 
based flaps, extending 2–4 cm lateral to the planned rec-
tus sheath plication (Fig. 3). (See Video 2 [online], which 
shows a demonstration of the SLAS flaps intraoperatively.) 
Rectus plication ensued to correct DR using two layers of 
Vicryl 1 sutures, single pulley sutures, followed by a run-
ning interlocking suture. 

Subsequently, the previously elevated SLAS flaps were 
medially advanced and the SLAS midline excess trimmed 
and sutured to each other, using 2/0 Vicryl sutures to 
achieve SLAS tightening (Fig. 4). Progressive tension tuck-
ing sutures were placed, using Vicryl 0 supra-umbilically 
along the midline and Vicryl 2/0 dispersed underneath the 
superior flap all the way down to the abdominoplasty inci-
sion line. The umbilicus was exteriorized through a vertical 
incision through the superior flap drawn along the mid-
line.9 The flap was then anchored to the mons pubis, and to 
the scarpal cuff cephalade with three Vicryl 0 single sutures. 
Skin was approximated in two layers, Vicryl 2/0 spiral con-
tinuous sutures for the superficial fascia and and Vicryl 3\0 
spiral continuous intra-dermal-sutures, finalized by biologi-
cal glue, dressed and snugged in an abdominal binder.

Table 1. Demographic and Clinical Data

 Biplanar
Standard  

Abdominoplasty P

No. patients 179 (73.4%) 65 (26.6%)  
Age (y) 43.4 ± 9.01 42.8 ± 9.5 0.62
Gender   0.61
Men 3 (2%) 2 (3%)  
Women 176 (98%) 63 (97%)  
Family status   0.20
Divorced 26 (15%) 10 (16%)  
Married 137 (78%) 44 (69%)  
Single 9 (5%) 8 (12%)  
Widow 3 (2%) 2 (3%)  
No. children 2.93 ± 1.1 2.65 ± 1.4 0.11
Births 2.79 ± 1.11 2.51 ± 1.4 0.11
Type of delivery   0.24
CS 79 (45%) 35 (54%)  
BMI 26.2 ± 4.12 26.2 ± 5.3 0.92
Smokers 36 (20%) 15 (23%) 0.59
Bariatric surgery (yes) 20 (11%) 9 (14%) 0.65
Secondary procedure (no) 177 (99%) 63 (98%) 1.00

Table 2. Physical Examination

 Biplanar Standard Abdominoplasty P

Diastasis recti (DR) 3.38 ± 0.59 3.48 ± 0.71 0.27
Excess skin 2.58 ± 0.88 2.875 ± 0.97 0.027
Quality of skin 3.70 ± 0.87 3.8 ± 0.92 0.42
Lower bulge 2.89 ± 0.96 3.25 ± 1.09 0.015
DR: 1—severe (considerable bulge of the abdomen), 2—substantial (>10 cm), 
3—moderate (1–10 cm), 4— mild (<1 cm), 5—none.
Excess skin: 1—most noticeable, 2—noticeable, 3—moderate, 4—mild to mod-
erate, 5–mild.
Quality of skin: 1—worst, 2—poor, 3—medium, 4—good, 5—excellent.
Lower bulge: 1—very severe, 2—severe, 3—moderate, 4—mild to moderate, 
5—mild
Values in boldface are statistically significant at p < 0.05.

Table 3. Operative Variables

 Bi-planar
Standard  

Abdominoplasty P

Lipo- aspirate volume (ml) 1151.5 ± 467 1096.9 ± 539 0.45
Resection weight (gr) 810.5 [450–1256] 630 [382–1310] 0.29
Use of drains (yes) 91 (51%) 43 (66%) 0.042
Use of mesh (yes) 1 (0.6%) 1 (1.5%) 0.46
Parallel umbilical hernia  

repair
38 (21%) 11 (16.9%) 0.59

Parallel epigastric hernia  
or POVH repair

16 (8.9%) 5 (7.7%) 1.00

Length of procedure 2:48 ± 0:44 2:50 ± 0.59 0.69
Values in boldface are statistically significant at p < 0.05.

Table 4. Postoperative Variables

 Bi-planar
Standard  

Abdominoplasty P

No postoperative follow-ups 5.0 ± 2.8 4.9 ± 2.3 0.70
Follow-up length (mo) 2.7 [1.4–5.1] 2.7 [1.6–5.4] 0.59
Total complications 42 (23.5%) 11 (18.5%) 0.47
Mild dehiscence 10 (5.59%) 0 0.066
Moderate dehiscence 8 (4.47%) 8 (12.3%) 0.039
Mild SSI 2 (1.12%) 1 (1.54%) 1.00
Moderate SSI 2 (1.12%) 0 1.00
Mild seroma 7 (3.91%) 0 0.19
Moderate seroma 2 (1.12%) 1 (1.54%) 1.00
Mild skin necrosis 1 (0.56%) 0 1.00
Moderate skin necrosis 2 (1.12%) 1 (1.54%) 1.00
Severe skin necrosis 0 1 (1.54%) 0.27
Moderate umbilical necrosis 4 (2.23%) 0 0.57
Fat necrosis 1 (0.56%) 0 1.00
Mild hematoma 2 (1.12%) 0 1.00
Values in boldface are statistically significant at p < 0.05.

Table 5. Aesthetic Outcomes

 Bi-planar Standard Abdominoplasty P

Overall result 4.51 ± 0.66 4.45 ± 0.87 0.51
Lower bulge residue 4.73 ± 0.65 4.65 ± 0.72 0.38
Scar quality 4.39 ± 0.86 4.46 ± 0.87 0.54
Overall result: 1—very bad 2—poor 3—medium 4—good, 5—excellent.
Lower bulge: 1—very noticeable, 2—considerable, 3—moderate, 4—mild to 
moderate, 5—mild.
Scar quality: 1—very poor, 2—poor, 3—medium, 4—good, 5—excellent.
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HISTOLOGICAL ANALYSIS
Skin, suprascarpal subcutaneous fat, and SLAS tissue 

specimens were obtained from patients undergoing stan-
dard abdominoplasty procedures from the resected abdomi-
nal segment, not disrupted by liposuction, after procuring 
patient consent, and sent for tissue histological fixation, 
staining, and subsequent examination. Tissue specimens 
were stained using hematoxillin eosin and Masson trichrom 
for highlighting collagen fibers and D2-40 (stain for endo-
thelial cells) for identification of blood and lymph vessels.

RESULTS

Histological Analyses of the SLAS
Examination of the histological specimens revealed 

certain distinct features of the SLAS. Video 3 shows the 
SLAS in hematoxillin eosin stain, demonstrating less lob-
ular formation and more parallel collagen bundles in a 

longitudinal orientation. (See Video 3 [online], which dis-
plays a preliminary histological evaluation and character-
istics of the SLAS.)

Other specimens stained with Masson trichrome 
(Video  3) demonstrate the branching of these collagen 
bundles, while still maintaining their orientation. Also 
seen are blood vessels that are larger in size and more 
numerous compared with those in the fat layer overlaying 
Scarpa’s fascia.

Finally, SLAS specimens stained with D2-40 immunos-
tain (Video 3) histological analysis show large blood ves-
sels and relatively developed lymph vessels around them 
in the SLAS layer. 

Results: Retrospective Cohort
Predominately multiparous women (2.79 ± 1.11 chil-

dren) with mild to severe DR (170/179 cases), average 
age 43.4 ± 9.01 (range 21–67 years), with average BMI 

Fig. 2. Preoperative and postoperative images of a 50-year-old patient after bipla-
nar lipoabdominoplasty. note the tightening of the lateral abdominal wall and hip 
line area. the scheme of the preoperative planning of the patient is presented. 
Please note the liposuction units: back rolls, flanks, sub costal, and anterior. the 
measurements (cm) represent umbilical position and flap size. a, Preoperative; B, 
12 months postoperative.
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(26.2 ± 4.12), underwent successful biplanar lipoab-
dominoplasty with SLAS flap tightening. In total, 79 
patients (45%) had undergone a cesarean section, and 
20 (11%) patients had undergone bariatric procedures 
on average 4.19 years before the current procedure. 
Two patients had a previous abdominoplasty procedure 
performed and 36 (20%) were smokers. The degrees of 
DR (3.38 ± 0.59), excess skin (2.58 ± 0.88), and lower 
bulge (2.89 ± 0.96) were assessed by physical examina-
tion before performing the procedure, on a five-point 
Likert scale according to the criteria indicated in the 
legend of Table 2.

In the biplanar group, the average lipo-aspirate volume 
was 1151.5 ± 467 ml (range 300–2500 ml) and the aver-
age resection weight was 810.5 gr (range 450–1256 gr).  
An estimated 91 patients (51%) had drainage, and 54 
(29.9%) also underwent umbilical, epigastric, or POVH. 
The average length of the procedure was 02:48 ± 0:44 
hours (Table 3).

The control group did not show a statistically signifi-
cant difference in the above characteristics. However, the 

degree of excess skin (2.87 ± 0.97), and of lower bulge 
(3.25 ± 1.1) were higher in the biplanar group, and 
drains were more abundantly used in the standard group 
(Tables 2, 3).

The postoperative complication rate in the biplanar 
group was low: mild hematoma in two patients (1.12%), 
treated by conservative drainage as an office procedure. 
Seroma formation (mild to moderate) was found in 
nine patients (5.03%) necessitating percutaneous aspi-
rations; in one case, chronic seroma needed to be surgi-
cally resected. Mild to moderate surgical site infection 
was seen in four patients (2.24%), and required systemic 
antibiotic treatment. Mild to moderate localized wound 
dehiscence was observed in 18 patients (10.06%). In three 
patients (1.68%) localized skin necrosis was seen, and in 
four patients (2.23%) partial umbilical stalk necrosis was 
encountered (Table 4).

No statistical difference was found in the frequency of 
postoperative complications except for the frequency of 
moderate dehiscence, which was higher in the standard 
abdominoplasty group (12.30% versus 4.47%).

Fig. 3. intra-operative view of the SlaS. a, the superior abdominal skin flap is elevated while preserving 
and elevating the SlaS flaps (view before midline placation). B, the left SlaS flap is pulled to the right 
over the midline (view after midline placation).

Fig. 4. lateral SlaS flaps are advanced medially and sutured over the plicated ra fascia, followed by 
drainless skin closure. a, intra-operative view of tightened SlaS. B, intra-operative view of the skin flap 
re-draped. note that the actual plication continues routinely inferiorly down to the symphysis pubis.
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Aesthetic outcomes were evaluated assessing three 
indicators on a five-point Likert scale: overall result (4.51 
± 0.66), lower bulge residue (4.73 ± 0.65), and scar quality 
(4.39 ± 0.86). Criteria for the aesthetic outcome evalua-
tion are indicated in the legend of Table 5. No statistical 
difference was found in the results between the two meth-
ods. However, the starting point, as stated previously, was 
different, as the skin excess and lower abdominal buldge 
were significantly greater in the biplanar abdominoplasty 
group (Table 2).

DISCUSSION
There is a constant rise in the number of abdomino-

plasty procedures in the annual statistics reports of all 
plastic surgery societies. There was an increase of 88.5% 
in the years 2000–2019 in ASPS, and a rise of 21.8% and 
2.9% in the years 2015–2019 in ISAPS and ASAPS, respec-
tively. This procedure has been in the top three to six 
most-common aesthetic surgical procedures in all statistics 
for many years.10

The Subscarpal Lipo Aponeurotic System
In the current study, we have used the term “subscarpal 

lipo aponeurotic system” for the first time. Many plastic 
surgeons have preserved some of the fatty tissue overlying 
the musculature fasciae, demonstrating better lymphatic 
drainage. Nonetheless, the tissue characteristics of this 
fatty layer have not been described. We verified and pre-
liminarily characterized this distinct layer, the SLAS, using 
CT imaging and histology analysis. On abdominal CT scan 
imaging (Fig.  1), the SLAS is presented as a circumfer-
ential layer extending all the way to the spinous process 
adhesion line posteriorly, underlying Scarpa’s fascia, over-
lying the anterior rectus sheath medially and the external 
oblique fascia laterally. As demonstrated in histological 

findings, the SLAS is a discrete layer which can be differen-
tiated from the supra-scarpal subcutaneous fat. Compared 
with the supra-scarpal fat layers, the SLAS has more col-
lagen bundles, oriented parallel to the fascia in the SLAS 
and perpendicular to the fascia in the subcutaneous fat 
layer (Video  3). In terms of the blood vessels’ size and 
density, the SLAS has approximately 10%–15% more cap-
illaries, and larger and more numerous blood vessels than 
in the fat layer overlaying Scarpa’s fascia (Video 3).

Preservation of Scarpa’s fascia has been demonstrated 
to boost lymphatic drainage and reduce seroma forma-
tion.11 Others have preserved only the subscarpal fat, 
claiming it suffices when combined with drainless closure, 
thus omitting the need to add progressive tension tucking 
sutures.12 Conversely, others disputed the role of Scarpa’s  
fascia in helping reduce seroma rates.13 Previous assess-
ment of the exact lymphatic role of Scarpa’s fascia and 
the subscarpal fat compartment also proved controver-
sial. A cadaver study found that the long subdermal lym-
phatic drainers coursing inferiorly just deepen and pierce 
Scarpa’s fascia at a level only a few centimeters above 
the inguinal ligament, thus stating that preservation of 
Scarpa’s fascia is not efficient in boosting postoperative 
lymphatic drainage.14 Others found that while most lym-
phatic channels course in the subdermal plane, about 
17% of them course deeper, near the fascial planes and 
can be preserved while elevating the abdominal flap.15

In the current study, postoperative seromas were 
only encountered in nine of 179 patients (5.03%) who 
underwent biplanar lipoabdominoplasty with SLAS pres-
ervation, elevation, and tightening, accompanied with 
progressive tension tucking sutures: seven mild sero-
mas (3.91%) and two moderate seromas (1.12%) that 
necessitated percutaneous drainage, one of which  was 
chronic and necessitated a surgical resection. Of those 

Fig. 5. Preoperative and postoperative images of a 44-year-old patient. in an 
attempt to demonstrate the limitations of the technique, this figure empha-
sizes the unfavorable result of added fullness in the inferior abdominal area. a, 
Preoperative. B, 2 months postoperative.
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nine patients, seven were drainless. There was no statis-
tically significant difference in the number of seromas 
compared with the control group, although in the latter, 
there was a more statistically significant use of drains.

Our results, accompanied by histological analysis of the 
tissue, show that the SLAS layer contains more abundant 
and better developed lymph vessels, and points to possible 
functions in lymphatic drainage (Video 3). Nonetheless, 
its efficacy in improving lymphatic drainage is yet to be 
determined. Additional histology analyses, possibly using 
different assays, may further elucidate specific characteris-
tics of the SLAS and broaden our understanding of poten-
tial future uses in reconstructive and aesthetic surgery of 
the abdominal wall.

Biplanar Lipoabdominoplasty with SLAS Flap Tightening
In addition to the histological assessment of the SLAS 

and characterization on CT scans, in this retrospective 
case series of 179 patients, we also described the surgi-
cal technique of preserving the SLAS and elevating it as 

a flap, as part of the biplanar lipoabdominoplasty pro-
cedure, either with or without the use of postoperative 
drains. Some examples of postoperative aesthetic results 
are seen in Figures 2, 5, and 6.

Previous abdominoplasty successes have included pre-
serving the fatty tissue underlying Scarpa’s fascia, termed 
the SLAS, for better lymphatic drainage. The SLAS flap 
is elevated independently of both Scarpa’s fascia and the 
abdominal musculature fasciae. It covers the RA fascia fol-
lowing its midline suturing and provides further abdomi-
nal tightening. The surgical procedure differs slightly from 
the commonly performed lipoabdominoplasty procedure 
and can be more time-consuming at the beginning of the 
learning curve. Preservation of the SLAS necessitates good 
visualization and recognition of Scarpa’s fascia. After its 
incision, the infra-umbilical abdominal flap is elevated 
slightly deeper to Scarpa’s fascia while preserving the SLAS, 
adherent to RA fascia and the lateral abdominal wall. The 
SLAS is then elevated from the RA fascia as two laterally 
based flaps (Fig.  3, Video  2). Challenges encountered 

Fig. 6. Preoperative and postoperative images of a 39-year-old patient with 
concomitant umbilical hernia and significant Dr. a, Preoperative. B, 17 months 
postoperative.
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include either an attenuated SLAS in thin individuals or, 
more commonly encountered, a fibrotic SLAS in patients 
with a Pfannenstiel incision from a previous cesarean sec-
tion (45.45% of patients in our case series).

Correction of DR was performed in 170 of the 179 
multiparous women. It is usually achieved by plicating 
the anterior rectus sheath aponeurosis resulting in the re-
approximation of adjacent recti muscles toward the mid-
line.16–18 A practical plication should provide physiological 
tension and restoration of the anatomical location of the 
recti muscle and withstand tension from opposing forces, 
such as intra-abdominal pressure, muscle contraction, 
and wound contraction.16 Several suturing techniques for 
rectus sheath aponeurosis plication have been previously 
described.19–21 Following RA plication and DR correction, 
the SLAS flaps are easily advanced and sutured in the mid-
line, after excess trimming. Abdominal tucking sutures 
also help reduce dead space and help complete the surgi-
cal steps in obviating the need for surgical drains.

Nahas has classified abdominal wall deformities into four 
categories and has suggested different correction techniques 
for each, including lateral L-shaped plication, to address 
residual laxity even after approximating the recti muscles.22 
Others have also suggested plication techniques that address 
the need for vertical shortening of the aponeurosis using 
horizontal plications,23 suggesting that the reliability of such 
a plication vector is enhanced due to the subtler direction of 
the aponeurosis of the external oblique.24 Other techniques 
that provide vertical and horizontal shortening while bet-
ter dispersing the tension on sutures include the running 
horizontal mattress technique25 and the triangular mattress 
suture.26 Scarpa’s lift and externus belt maneuver repre-
sent two additional techniques to tighten and reshape the 
abdominal wall and adjacent areas.6,7

Aesthetic outcomes were evaluated, and no statistical dif-
ference was noted in the results between the standard and 
biplanar surgical approach. However, the starting point was 
different as the skin excess and lower abdominal buldge were 
significantly greater in the biplanar abdominoplasty group.

The overall postoperative complication rate was com-
parable to the previously published information.27–30 No 
major complications were encountered other than one 
skin necrosis, larger than 5 cm2, in a standard lipoabdomi-
noplasty group. The moderate complication rate in the 
biplanar group was 10.05% compared with 16.92% in the 
standard group. Moderate complications included SSI 
with systemic manifestations (fever, chills, or high inflam-
matory indexes), seroma necessitating surgical resection 
or large volume drainage, skin dehiscence 1–5 cm in 
length, and skin and umbilical partial superficial necrosis 
less than 5 cm2. Mild complications were minimal, treated 
locally and noted for complete and thorough documen-
tation. Mild and moderate complications in the bipla-
nar group summed up to local surgical site infection in 
four patients (2.24%) requiring oral antibiotics and local 
treatment, hematoma formation in two patients (1.12%) 
resolved after office drain insertion, localized wound 
dehiscence in 18 patients (10.06%), localized skin necro-
sis in three patients (1.68%) and partial umbilical stalk 
necrosis in four patients (2.23%), all locally managed. 

We attributed the latter to concomitant umbilical hernia 
repair in three of the four patients. No statistical signifi-
cance was found in the complication rate between the 
two methods. To determine a reliable area for this tech-
nique, more experience and fine-tuning of the method is 
needed, as well as continuing evaluation of the learning 
curve and the nonsmoking policy.

Patient selection is paramount in applying this 
method. Patients who would not benefit from this pro-
cedure are very thin, with an intact and strong abdomi-
nal wall (Fig.  5). In some patients, the final aesthetic 
outcome may be compromised by the added thickness 
to the inferior abdomen. Supported by the videos, but 
unfortunately not yet supported by the data, our strong 
feeling is that the technique is most powerful in in the 
average BMI patient (in our cohort 26.14) with a weaken-
ing of the abdominal wall and some fullness of the flanks. 
This technique is a valuable tool to add reinforcement 
to the closure and “bring in” the loose tissue around the 
hip line (Fig. 6). The force by which the SLAS tightening 
affects the waist line is well demonstrated in Video 4. (See 
Video 4 [online], which displays an intraoperative medial 
pull of the SLAS.)

The limitations of this study lie on its retrospective 
protocol, lacking some long-term follow-up information, 
thus making it difficult to assess the additive effect to the 
strength of the lower abdominal wall. Specifically, there 
is a lack of long-term aesthetic outcomes and of lower 
abdominal postoperative circumference.

CONCLUSIONS
The SLAS can be individually dissected and used dur-

ing abdominoplasty. In our study, no statistically signifi-
cant differences were found in complication rates, length 
of procedure, or aesthetic outcomes between the cohort 
that underwent a standard abdominoplasty and the cohort 
that underwent a biplanar abdominoplasty.

The efficacy of this method should be evaluated in 
future studies by assessing postoperative edema reduction, 
lower abdominal wall shape and stability, hip line contour, 
and ameliorated aesthetic results.

Yoram Wolf, MD
Head of Plastic Surgery

Hillel Yaffe Medical Center
P.O.B 169

Hadera, Israel 38100
E-mail: yoramw@hymc.gov.il
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