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CLINICAL EVIDENCE
FOR ABDOMINAL WALL CLOSURE

NEW TRENDS IN  
ABDOMINAL WALL CLOSURE

THE INLINE META-ANALYSIS (1)

 ■ Evaluation of the optimal suture technique and 
material for abdominal fascia closure after elective 
midline laparotomy.

 ■ 5 systematic reviews and 14 trials including 
7711 patients were analysed.

THE “SMALL BITES” TECHNIQUE

In addition to the suture material, the technique plays  
an important role in the reduction of postoperative  
complications.

 
STITCH STUDY (5)

 ■ Comparison of the large bites suture technique with  
the small bites technique for fascial closure of midline  
laparotomy incisions. The primary outcome was the  
occurrence of incisional hernia. 

 ■ Prospective, multicentre, double-blind, randomised  
 controlled trial including 560 patients.

 ■ At 1 year follow-up: 

Rates of adverse events did not differ significantly between 
groups.

“  Our findings show that the small bites suture technique is  
 more effective than the traditional large bites technique for  
 prevention of incisional hernia in midline incisions.”

“ … there is a lower change of developing incisional hernia if 
the abdominal fascia is closed with a continuous technique 
using slowly absorbable suture material in comparison with 
interrupted technique with rapid-absorbable suture material.”

THE INSECT STUDY (2)

 ■ Comparison of the interrupted technique using a rapidly  
absorbable braided suture with the continuous technique using 
different slowly absorbable monofilament sutures, focusing on 
the incidence of incisional hernia rate 1 year postoperatively.

 ■ Multicenter randomized controlled trial with 3 parallel groups 
including 625 patients.

“ The incidence of incisional hernias and the frequency of wound  
 infection was higher than expected in all groups. New concepts  
 need to be developed and studied to substantially reduce the  
 frequency of incisional hernias.”

THE ISSAAC STUDY (4)

 ■ Assessment of the safety and efficacy of the new 
ultra-long-term absorbable, elastic monofilament 
suture material Monomax® for abdominal wall closure.

 ■ Historically controlled, single-arm, multicentre 
prospective study with 150 patients. The control 
group consisted of 141 patients from the INSECT 
study receiving a continuous slowly absorbable 
polydioxanone suture (PDO).

 ■ Primary endpoint: Burst abdomen and / or wound 
infection rate until day of discharge:

 ■ Secondary endpoint: Incidence of incisional hernias 
12 months postoperatively.

ISSAAC (Monomax® group) INSECT (PDO group)

7.3 % 11.3 %

ISSAAC (Monomax® group) INSECT (PDO group)

14.0 % 21.3 %

“ … Monomax® is safe and efficient for abdominal wall closure.”

Small bites Large bites

Incisional  
hernia rate

13 % 21 %

SUGGESTED TECHNIQUE TO HELP REDUCE 
TRAUMA OF THE ABDOMINAL WALL (6)

By reducing stitch spacing and achieving moderate  
thread strain.

 ■ Extra-long term monofilament.
 ■ USP 0 or 2/0, single thread, 150 cm.
 ■ Small needle (HR26 or HR30).
 ■ Continuous suturing.
 ■ Only aponeurosis grasping.
 ■ Thread length: Incision length ratio ≥ 5:1.
 ■ Distance between stitches: 4 - 5 mm.
 ■ Distance to wound edge: 5 - 8 mm.
 ■ Very small tension applied to suture.

Figure 1:  
“Small bites” technique scheme. Scale 3:1.
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THE MULTIMAC STUDY (3)

 ■ Evaluation of Monomax® suture performance for transverse  
and midline abdominal wall closure in daily clinical practice 
even in high risk patients (no BMI limit).

 ■ A multicenter, international, prospective, observational,  
single-arm study including 200 patients.

“ The application of Monomax® is safe and effective, including  
 for the closure of transverse abdominal wounds.”
“ The low short-term complication rates (burst abdomen and  
 wound infection) observed using Monomax® suture in obese,  
 AAA and diabetic patients in the current study indicate a  
 beneficial clinical outcome also for high-risk patients.” 

2 3



El
on

ga
tio

n 
%

10 20 300
0

5

10

15

20

Monomax®

PDS® II

The ideal material should not only have a 
high tear resistance but also adequate elasticity 
to absorb and intercept the tension from the 
fascia dynamics (10). 

Current literature supports the use of slow 
absorbable monofilament sutures to close the 
abdominal wall in elective cases (1) and also of 
the trocar sites (7). 

After having found unexpectedly high rates of 
incisional hernia in all groups (interrupted VICRYL®,  
continuous PDS®, continuous MonoPlus®), the INSECT  
study concluded that new concepts are still needed 
for abdominal wall closure (2).

THE CHALLENGE OF  
ABDOMINAL WALL CLOSURE

B. BRAUN GOES A STEP  
FURTHER AND DESIGNS  
AN INNOVATIVE SOLUTION 
IN ABDOMINAL WALL  
HEALTH.

THE NEED

THE CHALLENGE:

 ■ Incisional hernias: 
Incisional hernia is a frequent complication after  
midline incisions of the abdominal wall. Its incidence 
varies from 9 % to 20 % in different studies (1).

 ■ Trocar site hernias: 
Incidence of about 1 % (higher incidence rates when using 
trocars of ≥10 mm compared with smaller trocars) (7).

 ■ Paediatric trocar site hernias: 
Incidence 5.3 % higher than in juvenile and adult 
patients (7).

 ■ High intra-abdominal pressure: 
The suture line is frequently exposed to heavy 
loads, which might cause conventional sutures 
to cut the tissue and thus trigger hernias (8).

 ■ Long healing process: 
The abdominal wall fascia requires approximately 
2 months to regain 50 % of its original strength 
and only recovers 70 % of the original strength 
1 year postoperatively (9).

Monomax®

FOR ABDOMINAL WALL CLOSURE

Monomax® is the first and unique extra-long term absorbable 
monofilament synthetic suture material (11).

Figure 3:  
Elongation of Monomax® and PDS® II after applying pressure peaks (5 - 20 N)  
vs. time (13).
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Figure 2:  
Abdominal wall strength recovery compared with Monomax® degradation 
profiles (USP 1 and 0) (10, 12).

  Monomax® degradation profile

 Strength recovery abdominal wall

MAXIMUM ELONGATION

Monomax® elongates twice as much as polydioxanone sutures (13).

“  Monomax® has peak values of elongation more than double the  
 elongation values of PDS® II. According to the basic assumption  
 that a more elongable suture material should have a positive   
 impact on the tissue strangulation, Monomax® can follow peak  
 loads (during coughing, movements, etc.) easier than PDS® II.  
 The latter one is rather rigid already beginning at low forces  
 which might disturb the blood supply to the sutured tissues.”

Testing time in minutes
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Monomax®

FOR ABDOMINAL WALL CLOSURE

Monomax® FOR SINGLE INCISION LAPAROSCOPY AND 
CLASSICAL MINIMAL INVASIVE SURGERY:

Literature reports the need to use a slowly-absorbable or 
even non-absorbable suture to prevent trocar site hernias (7).

Monomax® possibly reduces the incidence of incisional hernias  
in comparison to polypropylene sutures (in 2 years follow-up) 
(14).

The use of Monomax® is adequate for fascia closure in open or  
in laparoscopic procedures (15, 16).

Monomax®

PRODUCT FEATURES

Structure Monofilament

Chemical composition Poly-4-hydroxybutyrate

Color Violet

Size USP 1 (metric 4), USP 0 (metric 3.5),  
 USP 2/0 (metric 3) 

Tensile strength 50 % tensile strength retention at  
retention 90 - 210 days 
Mass absorption Essentially completed between 13 months 
 and more than 36 months (17)

Indication General soft tissue approximation,  
 especially when the use of an absorbable  
 monofilament suture with an extended  
 wound support up to 15 weeks is indicated.  
 i.e. abdominal wall closure

Sterilization Ethylene oxide (EO)

Monomax® WITH HOOK NEEDLES FOR LAPAROSCOPIC  
PROCEDURES. 
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Monomax®

NEEDLE-THREAD COMBINATION
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NEEDLE-THREAD COMBINATION
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