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ABSTRACT 

Abdominoplasty is one of the commonest plastic surgery procedures done worldwide, however, it is 
plagued by a number of local complications including; hematoma and seroma formation, flap necrosis and 
hypertrophic scars. To avoid these complications, suction drainage and limitation of postoperative 
ambulation are widely used by most surgeons. The use of progressive tension sutures (PTS) has been 
introduced in plastic surgery in various operations to ease the advancement of various skin flaps. The basic 
concept of their use in abdominoplasty is to control redrapping of the abdominal flap eliminating dead 
space and nullifying the need for drains. It also avoids tension on the terminal suture lines by dividing flap 
tension over many successive points thus minimizing the possibility of flap edge necrosis and allowing 
early postoperative ambulation. Progressive tension sutures were used in 15 cases. No drains were used 
and early ambulation was allowed in all cases. The incidence of complications was very low (0.13%), 
minimal seroma was encountered in one case (6.65%) and was managed conservatively and superficial 
flap necrosis in another case (6.65%) which was managed by repeated dressings. The average duration of 
operation was 2.4 hours and the average postoperative hospital stay was 2.6 days. These results suggest 
that the use of progressive tension sutures in abdominoplasty reduces the risk of local complications, ease 
the early postoperative period without adding significant operative time or hospital stay. 
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INTRODUCTION 
 

Abdominoplasty has evolved as a very 
effective and satisfactory procedure for body 
contouring especially when combined with 
liposuction and the repair of diastasis recti(1,2). Its 
application has expanded with the growing 
popularity of gastrointestinal operations for 
weight reduction (3-6). However, local 
complications, including hematoma, seroma 
formation(7), flap necrosis(8) and hypertrophic 
scars continue to plague this procedure (9-11).  

Although these complications are manage- 
able, they are distressing to the patient and tend 
to increase the postoperative period significantly. 
They also increase the possibility of infection 
and contour irregularities that may be   
permanent (1,12,13).  

Surgeons have responded to the high 
incidence of local complications by using 
prolonged suction drainage and various 
compression devices, limiting postoperative 
ambulation and restricting the resumption of an 
upright posture(14). Despite the fact that the 

advent of abdominal liposuction has allowed 
more aesthetic sculpting of the entire trunk when 
combined with abdominoplasty(13), the combin- 
ation of significant truncal liposuction and 
abdominoplasty has been discouraged by many 
authors due to the increased risk of 
complications (1,14-16).  

The use of progressive tension sutures (PTS) 
or “anchor sutures” (17) has been introduced in 
plastic surgery in various operations to ease the 
advancement of various skin flaps eliminating 
dead space and nullifying the need for drains. It 
also avoids tension on the terminal suture lines 
by dividing flap tension over many successive 
points thus minimizing the possibility of flap 
edge necrosis (18,19).  

The basic concept of progressive tension 
sutures in abdominoplasty is to control redraping 
and advancement of the abdominal flap by 
placing multiple sutures as the abdominal flap is 
advanced (2), Sutures are placed between the deep 
layer of superficial abdominal fascia (Scarpa’s 
fascia) and the fascia covering abdominal wall 
muscles and the linea alba (17) which is termed by 
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some authors as the deep fascia (2,14,16). PTS can 
be actually secured between superficial and 
“deep” fascia as the fat deep to Scarpa’s fascia is 
suctioned at the start of the procedure (2,16). 
Otherwise, sharp abdominal flap defatting deep 
to Scarpa’s fascia can achieve the same effect (17).  
Each incremental advancement is maintained by 
suture placement, hence the name progressive 
tension sutures (16,20).  

The tension in distributed over a broad area 
of the flap, additionally, tension is transferred to 
the strong superficial fascial system(2), and no 
tension is placed on the distal skin flap as 
opposed to the conventional procedure where all 
the tension in centered over the incision line (14). 

As opposed to “quilting sutures”(21), progre- 
ssive tension sutures are not only intended to 
prevent fluid accumulation by eliminating dead 
space, but also to secure flap advancement and 
fixation protecting it from the disrupting shear 
forces produced by patient’s movements thus 
allowing early ambulation which is restricted 
with the conventional method (2).  

A frequent concern regarding the use of 
progressive tension sutures is the time it adds to 
the procedure. Certainly no special skills are 
required to perform this simple technique. The 
primary challenge is the coordination between 
the surgeon and the assistant in suture placement. 
Once this coordination is achieved, placement of 
the sutures takes about 20 to 30 minutes depen- 
ding on the extent of undermining. When 
compared with the time, expense, patient 
anxiety, and inconvenience of managing a 
complication, the time added is          
insignificant (14,16). 
 

PATIENTS & METHODS 
 

 15 patients were operated upon in the period 
from September 2004 to April 2005. 
Abdominoplasty with or without liposuction was 
done in all cases. 5 cases (33%) had ventral 
abdominal wall hernia and 8 cases (53%) had 
divarication of recti. Cases with ventral 
abdominal wall hernias necessitating mesh use 
were excluded.   
 
Technique 
 The Whole area of liposuction and dissection 
was infiltrated with tumescent solution (13 ml 
2% xylocaine, and 1 ml of 1:1000 epinephrine 

added to each liter used of Ringers lactate 
solution).  First, Liposuction above the umbilicus 
was carried out and was limited to the fat deep to 
Scarpa’s fascia. Care was taken to avoid over-
suction in the upper abdomen, as this area 
usually thins when the flap is advanced.  
 Elevation of abdominal flap was started using 
mostly sharp undermining which was wider in 
the inferior abdomen and narrows above the 
umbilicus, similar to what Matarasso(22) has 
termed an ‘‘inverted V’’ dissection. Diathermy 
was used for coagulating perforating vessels and 
only minimally for dissection as diathermy 
dissection has been implicated as a factor in 
seroma formation.  
 When liposuction was not done prior to 
undermining, sharp defatting of the elevated 
abdominal flap deep to Scarpa’s fascia was done 
to secure tension suture placement between 
superficial and deep fascia (17). 

 After flap undermining was complete, repair 
of divarication of recti or ventral hernias was 
done using Prolene 1/0 sutures. 
 The patient was then placed in a moderately 
flexed position, and the flap advancement was 
begun from the highest level of dissection. The 
flap was advanced with the surgeon’s nondo- 
minant hand while 2-0 Vicryl sutures were 
placed from the superficial to the deep fascia.  

The assistant then stabilized the flap in place 
while the surgeon tied the suture. The process of 
advancement and suture placement was repeated. 
The sutures were initially placed in the midline 
about 1 cm to 2 cm apart.  
 Lateral sutures were placed with wider 
spacing, approximately 3 cm to 4 cm apart or as 
needed to minimize the dead space and control 
the position of the flap. An important advantage 
of this technique is that it enables the surgeon to 
determine the magnitude and direction of the flap 
advancement with confidence that it will remain 
in that position until healing (2). 

 After placement of each suture, the flap was 
evaluated for significant dimpling. Minor 
dimpling will go away within a few weeks. If the 
dimpling remained deep as the flap was placed 
under tension after a further tension suture was 
tied, the stitch was replaced, as this means either 
that the stitch was placed too superficially, or 
that the advancement was too aggressive or in an 
inappropriate direction (16).  
 When the umbilicus was reached, a circular  
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excision of Scarpa’s fascia was made and the 
area was defatted. A marking suture was placed 
from the umbilicus through the skin in the 
midline and tagged for later localization of the 
umbilical stalk.  

This suture should be placed 1 cm to 2 cm 
superiorly to compensate for the continued 
inferior flap advancement.  
 The midline advancement was continued 
until it met the inferior wound edge. If indicated, 
the mons pubis can be defatted sharply or by 
liposuction and advanced superiorly.  

Elevation of the mons was done 
conservatively and in a controlled fashion.  
 Next, the flaps were marked and excess skin 
was excised. The superior edge of the superficial 
fascia was then approximated with the inferior 
edge.  

The wound was closed in layers with 3-0 
Vicryl in the deep dermis and 4-0 Prolene 
running subcuticular suture in the skin.  
 An umbilicoplasty was done at the 
appropriate level in most cases, and the marking 
stitch was used to help locate the umbilical stalk.  
 No drains were used but the patients were 
instructed to wear a compressive garment of at 
least 2 weeks postoperatively and its use may be 
continued beyond this point for support and 
patient comfort, however it is not relied upon for 
dead space elimination. 

RESULTS 
 

� 15 cases were operated upon, 13 cases were 
females (80%) and 2 cases were males 
(20%).  

� Age ranged from 29-44 years with a mean 
age of 34.73 years (SD 9.38).  

� 9 cases had a ventral abdominal hernia and/or 
divarication of recti (60%), of which 1 case 
(0.6%) had a ventral hernia alone, 4 cases 
(26.6%) had divarication of recti, and 4 cases 
(26.6%) had both.  

� The operative time ranged from (2-3.5 hours) 
with an average of 2.4 hours (SD: 0.47). 

� No drains were inserted.  
� No cases of hematoma collection were 

encountered (0%).  
� Mild seroma was collected in one case 

(6.7%) which were treated conserva tively by 
aspiration and pressure garment and resolved 
completely. 

� Superficial central skin necrosis at suture line 
occurred in one case (6.7%), which was 
treated conservatively with repeated 
dressings until complete healing was 
achieved. 

� Early ambulation was possible in all cases 
(100%). 

� Hospital stay ranged from (2-5 days) with an 
average of 2.6 days (SD: 0.91). 

 
 

Local Complications 
No Sex Age Divarication 

of recti 
Ventral 
Hernia 

Duration of 
operation Hematoma Seroma 

Flap 
Necrosis 

Hospital 
Stay 

1 F 33   3 hours - - - 3 days 
2 F 40   2.5 hours - - - 2 days 
3 F 29 YES  2 hours - - - 3 days 
4 F 28 YES YES 2.5 hours - - - 2 days 
5 F 31 YES  2 hours - Minimal - 4 days 
6 F 34   3.5 hours - - - 2 days 
7 F 30 YES YES 2 hours - - Superficial 5 days 
8 F 37   2.5 hours - - - 3 days 
9 F 32 YES YES 2 hours - - - 2 days 

10 M 4   3 hours - - - 2 days 
11 F 44 YES YES 2.5 hours - - - 2 days 
12 F 39  YES 2 hours - - - 2 days 
13 M 43 YES  2 hours - - - 2 days 
14 F 31 YES  2.5 hours - - - 3 days 
15 F 29   2 hours - - - 2 days 
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Fig. (1): Placement of progressive tension sutures 
(Pollock & Pollock, 2004 16) 

  

Fig.(2): Flap advanced and sutured 
(Pollock & Pollock, 2004 16) 

  

Fig.(3): Patterns of progressive tension suture 
placement (Pollock & Pollock, 2004 16) 
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Fig. (4):  Case 1 
A, C: Preoperative Anterior & Lateral Views                     B, D: Postoperative Anterior & Lateral View 
E, F: Progressive Tension Sutures Placed & Tied 
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Fig. (5):  Case 2 
A, C: Preoperative Anterior & Lateral Views                              B, D: Postoperative Anterior & Lateral Views 
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Fig. (6):  Case 3 
A, C: Preoperative Anterior & Lateral Views                              B, D: Postoperative Anterior & Lateral Views 
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DISCUSSION 
 

Several factors are proposed to contribute to 
the high incidence of local complications in 
abdominoplasty ranging from concurrent use of 
liposuction to alterations in blood supply, 
presence of dead space, and patient movement. 
All of these may play some part.  

The high incidence of local complications 
may be prevented by using prolonged suction 
drainage and various compression devices, 
limiting postoperative ambulation and restricting 
the resumption of an upright posture, however 
the use of such measures do not eliminate the 
risk of such complications(2).  

The use of progressive tension sutures in 
abdominoplasty is claimed by many authors to 
greatly reduce the rate and severity of early local 
complications, namely; hematoma and seroma 
formation and flap necrosis and to allow for early 
postoperative ambulation avoiding complications 
of prolonged recumbancy and achieving a faster 
return to work(2,18-20). Progressive tension sutures 
effectively eliminate dead space and prevent 
fluid collection both acutely and chronically. 

Shear forces that disrupt wound healing may 
also be a major contributor to seroma formation.  

The abdominoplasty wound is particularly 
susceptible to shear, as the abdomen moves with 
each respiration and body movement. Suture 
fixation of the superficial fascia to the deep is 
strong, dependable, and long lasting. 

Wound tension is another major contributor 
to local complications. Tension compromises the 
circulation of the distal flap, which can lead to 
necrosis. Progressive tension sutures prevent 
these problems by transferring the tension to the 
superficial fascial system across the entire flap. 

Patient activity is another factor contributing 
to abdominoplasty complications.  

Many surgeons resort to prolonged immobil-
ization which carries a long list of complications 
and does not effectively reduce these shearing 
forces which can be simply caused by the mere 
respiratory movements of the abdomen. With the 
use of progressive tension sutures, it is the 
sutures that limit shearing not immobilization, 
allowing for early mobilization. 

In this study 15 cases of abdominoplasty 
were done using progressive tension sutures. 9 
cases had either a ventral hernia or divarication 
of recti or both. Only two cases (13.33%) had a 

mild local complication in the form of mild 
seroma formation (one case, 6.7%) and minimal 
superficial skin necrosis (one case, 6.7%).  

They were all treated conservatively till full 
recovery. This low rate of local complications 
conforms with that of other studies(2,14,16). The 
use of progressive tension sutures did not a cause 
a significant increase in the operative time 
(average: 2.4 hours). The average hospital stay 
was short (2.6 days) and early ambulation was 
possible in all cases. 

 
CONCLUSION 

 
The use of progressive tension sutures in 

abdominoplasty effectively reduces the risk of 
local complications, eases the early postoperative 
period allowing early mobilization without 
adding significant operative time or hospital stay. 
It can be applied in cases with ventral hernias or 
divarication of recti.  
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