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ABSTRACT 

Background: Different component separation (CS) techniques had been evaluated to 
manage the large ventral abdominal hernias (VAH) with a debate about the best one in these
hernias. We aimed to compare the outcomes of transversus abdominis release (TAR) and
anterior component separation (ACS) as regard short term postoperative complication and
recurrence rate. 
Methodology: A prospective comparative study was conducted at Ain Shams university 
hospitals between January 2017 and May 2021 including 80 cases of VAH with single defect

10 cm. The cases were divided into 2 groups; group (I) underwent ACS and group (II)
underwent TAR. 
Results: A significantly higher intraoperative failure rate was seen in the ACS group (20%
versus 2.5%). TAR showed significantly lower rates of early postoperative wound complica-
tions (65% versus 22.5%) and recurrence (22.5% versus 2.5%) after 1 year.  
Conclusion: TAR is a more effective technique in treatment of large VAH than ACS, with
fewer postoperative complication and lower short-term recurrence. 
Key words: anterior component separation, transversus abdominis release, posterior component
separation, ventral hernia  

INTRODUCTIONINTRODUCTION

Ventral abdominal hernia (VAH) repair is considered a surgical challenge
especially hernias with large defect size and loss of domain (1-3). The incidence
of recurrence after VAH repair ranges from 18.1% in primary VAH to 30.6% in
secondary VAH (incisional hernia) (4). The principle of any hernia repair is to
achieve a tension free repair with re-enforcement by mesh to decrease the 
incidence of recurrence (5). Many techniques had been studied and evaluated
to address the problem of complex VAH with large defects and loss domain (1,6). 

In 1973, Rives et al. described their technique of retro rectus space dissection
for incisional hernia (IH) repair allowing medial mobilization of myofascial flap
and sub-lay mesh insertion (7, 8). But this technique has limitation in cases of
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large VAH as it doesn’t allow major myofascial advance-
ment due to lateral limitation of linea semilunaris (LS)
(9). 

In 1990, Ramirez et al. at described their technique
of open anterior component separation (ACS) (10). In
this technique, the external oblique aponeurosis is 
separated from internal oblique lateral to LS to achieve
more medial mobilization of myofascial flap (9). ACS
was successfully utilized in cases of large VAH, but the
technique had its drawbacks. ACS was found to be 
associated with high rates of wound complications
(seroma, wound infection, and flap necrosis) due to
excess subcutaneous dissection with the possibility of
lateral abdominal wall hernia at area of external
oblique incision. The recurrence rate after ACS ranges
from 9-18% (4). 

In 2012, Novitsky et al. were the first to describe the
technique of posterior component separation and
transversus abdominis release (PCS-TAR). The tech-
nique involved retro rectus space dissection reaching
the LS, then an incision is made at posterior rectus
sheath to access the space between internal oblique
and transversus abdominis muscles. Dissection is 
carried on in this space until reaching psoas muscle 
laterally. This technique has the advantage of allowing
maximum medial myofascial mobilization without
major subcutaneous dissection. In addition, the tech-
nique allows for sub-lay mesh placement (11). 

All these different component separation tech-
niques aim to reestablish a functional abdominal wall
through autologous tissue repair by separating
between myofascial layers of anterior abdominal wall
(AAW). This allows medial mobilization of myofascial
flap to obliterate large size defects (12-14). 

Due to the relative novelty of these techniques, a
knowledge gap still persists regarding which CS 
technique is suitable to different types of VAH. The aim
of our study is to compare the outcomes of TAR with
ACS as regard short term postoperative complication
and recurrence rate. 

PATIENT AND METHODS PATIENT AND METHODS 

This study was a prospective comparative study 
conducted at our university hospitals between January
2017 and May 2021. All procedures performed in this
study were in accordance with the ethical standards of
the institutional and/or national research committee
and with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards. The

approval of the ethical committee of general surgery
department, Ain Shams University was obtained before
the start of the study.

The study included 80 patients with age ranging
from 18-65 years old. Our inclusion criteria required
that the patients should have VAH with a single midline
defect which is ≥ 10 cm [measured by computerized
tomography (CT) scan] in diameter. 

Exclusion criteria: We excluded patients with lateral
defect, previous abdominoplasty, those with loss of
domain [identified clinically and by CT scan (15)],
patients with recurrence after any type of CS, patients
with previous abdominal flap reconstruction or stoma,
patients with complicated VAH (obstructed or strangu-
lated), and patients with inflammatory bowel disease.  

Patients enrolled in the study were divided sequen-
tially to two groups: 

- Group (I): 40 patients treated with ACS. 
- Group (II): 40 patients treated with TAR. 
The operation intended was thoroughly discussed

with all patients and an informed consent was
obtained. 

All patients underwent full clinical assessment in
addition to contrast enhanced CT scan of the abdomen
and pelvis commenting on defect size, number of
defects, loss of domain, previous mesh insertion and
associated intraabdominal pathology. 

Transverses abdominis release  

After midline laparotomy, exploration of abdomen
and complete adhesiolysis was done. The posterior 
rectus sheath was incised at one cm lateral linea alba to
access the retro rectus space (fig. 1). Blunt dissection of
the retro rectus space was done using a peanut gauze
until reaching LS laterally (taking care to preserve the
neurovascular bundles to rectus muscle) (fig. 2). 

An incision was made at posterior rectus sheath one
cm medial to LS (just medial to the neurovascular 
bundles) starting at the upper part of abdomen to
expose the underneath transversus abdominis muscle
(TAM). Then we divided TAM by mono polar diathermy
to access the space between TAM and fascia transver-
salis (fig. 3). Blunt dissection was carried on in this
space very gently until reaching the retroperitoneal
space laterally exposing the psoas muscle, iliac vessels
(fig. 4). 

Dissection in the pre-transversalis space was 
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continued inferiorly to space of Retzius (anterior to 
urinary bladder) exposing the pubic bone and Cooper's
ligament, and superiorly to the costal margin and the
subxiphoid space. After generous medial myofascial
advancement is achieved (fig. 5) bilaterally, re-approxi-
mation of posterior rectus sheath at midline was 
done using Vicryle® (Ethicon) 2/0 continuous suturing 
(fig. 6a). Holes in the posterior layer are closed with
Vicryle® (Ethicon) 2/0 continuous suture. After closure
of the posterior layer, we applied a 30 x 30 cm poly-
propylene mesh (in diamond configuration) (fig. 6b).

The mesh was fixed to Cooper's ligaments using by 2/0
Proline® (Ethicon) sutures. 

A closed suction drain was inserted in pre-transver-
salis space on the mesh. Then re-approximation of 
anterior rectus sheath at linea alba was done with 
continuous suturing using double polydioxanone (PDS)
loop® (Ethicon) No. 1. Then subcutaneous tissue and
skin were closed (fig. 6c). 

Anterior component separation 

After laparotomy and adhesiolysis, dissection of skin
flap was done until 2 cm lateral to LS. Then incision of
the external oblique aponeurosis was done 1 cm 
lateral to LS starting from the costal margin superiorly
to pubic bone inferiorly exposing underlying internal
oblique muscle. Blunt dissection was done separating
both the external and internal obliques allowing 
medial myofascial mobilization (fig. 7). Posterior 
component separation was carried out in the same way
described previously in PCS-TAR technique, till reaching
the neurovascular bundles medial to LS. 

Closure of the anterior rectus sheath at linea alba
was done with continuous suturing using double PDS

Figure 1 - Incision of posterior rectus sheath

Figure 2 - Retro rectus
dissection reaching the

perforators

Figure 3 - Transversus
abdominis release 
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loop® (Ethicon) No. 1 (fig. 8). A large sheet of poly-
propylene mesh (or even 2 meshes sutured together)
was applied to cover the whole area (including 
the midline and the areas of component septation 
bilaterally) and fixed using 2/0 proline® (Ethicon) sutures.
A closed suction drain was inserted on the mesh. Then
sub-cutaneous tissue and skin were closed.  

In cases we were unable to close the defect without
tension using one technique, an attempt to add the
other technique either uni or bilaterally was carried on.
If this attempt failed, a double face mesh was used as a
bridge to aid closure (no cases required this in the
study). 

Follow up of patients in the ward was done with
administration of intravenous antibiotics, fluids, and
potent analgesics. Patient started oral fluids once 
intestinal sounds are audible. Drains were removed
once the output was ≤ 50 ml per day. Patient were 
followed in the outpatient clinic (OPC) one week after
discharge and periodically at 3, 6, and 12 months post-
operative. If recurrence was clinically suspected, CT
abdomen was done to confirm that. 

Collected data included 1) preoperative data:
patient demographics, smoking, associated comor-

bidities (including, diabetes mellitus (D.M), chronic
obstructive pulmonary disease (COPD), and hyper-
tension), type of VAH (non-recurrent or recurrent
with/without mesh), number of previous abdominal
surgeries, previous abdominal cancer, and previous
wound infection. 2) Intraoperative data: operative
time, defect size (width in cm), intraoperative blood
loss, concomitant surgery with hernia repair, visceral
or vascular injury, the change in intraoperative airway
pressure before and after defect closure and failure
of closure (defined as either inability to close the
defect or closure under tension with increase in airway
pressure more than 40 mmHg). 3) Postoperative data:

Figure 4 - Dissection
reaching the 

retroperitoneal space 

Figure 6 - (a): Sutured
posterior layer, 

(b): A large polypropy-
lene mesh applied over

the posterior layer, 
(c): Closure of the 

anterior rectus sheath 
at the linea alba.  

Figure 5 - The degree of medial myofascial advancement achieved
after PCS-TAR

a b c

Surgery, Gastroenterology and Oncology, 27 (3), 2022 201

Transversus Abdominis Release Versus Anterior Component Separation in Ventral Abdominal Hernia - A Prospective Comparative Study



Figure 7 - Incision of external oblique lateral to LS Figure 8 - Closure of anterior rectus sheath
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postoperative hemorrhage, length of hospital stay,
time of drains removal, time to regain of gastro-
intestinal tract (GIT) motility, postoperative wound
complication (wound infection, seroma, skin 
dehiscence and flap necrosis) and recurrence. 

Data were revised, coded, entered on a computer
and analyzed using SPSS package version number 20.
Student t-test was used for comparing quantitative 
variables between two study groups. Chi-square and
Fisher exact tests were used to test the association
between qualitative variables. P-value ≤ 0.05 was 
considered significant and P-value ≤ 0.001 was 
considered highly significant.  

RESULTS RESULTS 

Eighty patients were enrolled in the study. Patients
were sequentially divided into two groups; group (I): 40
patients treated with ACS and group (II): 40 patients
treated with TAR. No statistically significant difference
was found between both groups regarding patients'
demographics and preoperative characteristics as
shown in tables 1 and 2.  

Two patients had another concomitant surgery in
addition to VAH repair (one patient in group (I) 
underwent open cholecystectomy and one patient in

group (II) underwent open cholecystectomy and left
oophorectomy.  

The study had shown that the difference in mean
operative time between both groups was not statis-
tically significant (215.4±52.4 minutes in group (I) 
versus 226±51.9 minutes in group (II). Also, no statis-
tically significant difference was found between both
groups regarding the mean intraoperative blood loss
(420±157.2 ml in group (I) versus 452±151.7 ml in
group (II). We usually measure the intraoperative 
airway pressure change (before and after defect 
closure), to see if the closure caused a rise in intra-
abdominal pressure. A statistically significant 
difference in intraoperative airway pressure change
was found between both groups in favor of PCS-TAR
group as shown in fig. 9. 

Failure (either inability to close the defect or closure
with increase of airway pressure ≥40 mmHg) was
encountered in nine patients. Eight of them were in the
ACS group (20% of the group patients), and one in the
PCS-TAR group (2.5% of the group patients). This 
difference was statistically significant. Operative data
are shown in table 3. 

The mean length of the period required for drain
removal showed a highly significant difference in favor
of the PCS-TAR group (14.5±5.4 days in group (I) versus
10.3±4.7 days in group (II)). Despite that, the mean
length of hospital stay showed no statistically significant
difference between both groups (4.7±1.4 days in group
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Variable Group P value Significance

Group I (ACS) Group II (PCS-TAR)
No.=40 No.=40

Age (years) (mean, SD) 41.3 10.6 38.2 10.0 0.182‡ NS

BMI (KG/m2) (mean, SD) 33.9 6.2 34.8 6.5 0.528‡ NS

Sex (no, %) Male 20 50.0% 16 40.0% 0.369* NS
Female 20 50.0% 24 60.0%

Morbidity (no, %) Smoking Yes 22 55.0% 24 60.0% 0.651* NS
No 18 45.0% 16 40.0%

DM Yes 8 20.0% 8 20.0% 1.0* NS
No 32 80.0% 32 80.0%

HTN Yes 8 20.0% 12 30.0% 0.302* NS
No 32 80.0% 28 70.0%

COPD Yes 6 15.0% 5 12.5% 0.745* NS
No 34 85.0% 35 87.5%

‡Student's test                             *Chi-Square test                            

(ACS) anterior component separation, (PCS-TAR) posterior component separation with transversus abdominis release, (NS) non-significant,
(BMI) body mass index, (DM) diabetes mellitus, (COPD) chronic obstructive pulmonary disease, (HTN) hypertension, (SD) standard deviation.

Table 1 - Comparison between the two groups as regard preoperative demographics data

Variable Group P value Significance

Group I (ACS) Group II (PCS-TAR)
No.=40 No.=40

Type of hernia (no, %) Non recurrent 36 90.0% 37 92.5% 1.0** NS

Recurrent with mesh 3 7.5% 2 5.0%

Recurrent without a mesh 1 2.5% 1 2.5%

Defect size (cm.) (mean, SD) 12.6 2.1 13.2 2.5 0.249‡ NS

Previous abdominal 0 6 15.0% 4 10.0% 0.777** NS

Surgery (no, %) 1 18 45.0% 20 50.0%

2 16 40.0% 16 40.0%

Previous abdominal Yes 3 7.5% 2 5.0% 1.0** NS

cancer (no, %) No 37 92.5% 38 95.0%

Previous wound Yes 4 10 % 2 5.0 % 0.396** NS

infection (no, %) No 36 90% 38 95.0 %

‡Student's test                                                    **Fisher exact test

(ACS) anterior component separation, (PCS-TAR) posterior component separation with transversus abdominis release, (NS) non-significant,
(SD) standard deviation

Table 2 - Comparison between the two groups as regard preoperative characteristic data of the hernia

Figure 9 - Comparison 
of airway pressure change
after closure between both

groups
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Variable Group P value Significance

Group I (ACS) Group II (PCS-TAR)
No.=40 No.=40

Operative time (min.) (mean, SD) 215.4 52.4 226.0 51.9 0.368‡ NS

Blood Loss (ml.) (mean, SD) 420.0 157.2 452.0 151.7 0.357‡ NS

Concomitant surgery (no, %) Yes 1 2.5% 1 2.5% 1.0** NS

No 39 97.5% 39 97.5%

Airway pressure (mm Hg) No change 18 45.0% 30 75.0% 0.018** S

(no, %) <40 14 35.0% 9 22.5%

40 6 15.0% 1 2.5%

Defect not closed 2 5.0% 0 0.0%

Failure (no, %) Yes 8 20.0% 1 2.5% 0.029** S

No 32 80.0% 39 97.5%

‡Student's test          **Fisher exact test

(NS) nonsignificant. (S) significant, (SD) standard deviation, (ACS) anterior component separation, (PCS-TAR) posterior component separation
with transversus abdominis release.

Table 3 - Comparison between the two groups as regards operative data

Variable Group P value Significance

Group I (ACS) Group II (PCS-TAR)
No.=40 No.=40

Time of drain removal (days) (mean, SD) 14.5 5.4 10.3 4.7 0.001‡ HS

Hospital stays (days) (mean, SD) 4.7 1.4 5.2 1.7 0.165‡ NS

GIT motility (no, %) Day 1 37 92.5% 36 90.0% 1.0**  NS

Day 2 3 7.5% 4 10.0%

Recurrence (no, %) Yes 9 22.5% 1 2.5% 0.007* HS

No 31 77.5% 39 97.5%

‡Student's test                             *Chi-Square test                            **Fisher exact test 

(NS) nonsignificant, (HS) highly significant, (SD) standard deviation, (ACS) anterior component separation, (PCS-TAR) posterior component
separation with transversus abdominis release, (GIT) gastrointestinal tract.

Table 4 - Comparison between two groups as regard postoperative data

(I) versus 5.2±1.7 days in group (II)) (table 4). 
The overall rate of early postoperative wound 

complication showed a difference in favor of PCS-TAR
with the difference being statistically significant (it was
significant in rates of seroma and wound infection and
non-significant in rates of flap necrosis and wound
dehiscence). These data are shown in fig. 10 and 
table 5. All cases of wound complication were treated
with parenteral antibiotics and dressing, with no 
further operative intervention needed. 

After one year of follow up, ten cases of recurrence
of the VAH were recorded. Nine patients (22.5%) had
recurrence after ACS and one patient (2.5%) had 
recurrence after PCS-TAR, with the difference being
highly statistically significant. Recurrent cases after ACS
were planned for repair by PCS-TAR and the recurrent
case after PCS-TAR was planned for repair by laparo-
scopic intraperitoneal on lay mesh repair (IPOM).
Postoperative data are shown in table 4. 

DISCUSSION  DISCUSSION  

Large VAH is a complex and difficult surgical 
problem, with high morbidity and risk of recurrence.
The aim of VAH repair is to restore the functional
abdominal wall with prosthetic reinforcement (11).
PCS-TAR technique first described by Novitsky et al.
aims to achieve significant medial advancement of
the posterior fascial layer by dissection in a potential
and safe space between the transversus abdominis
muscle and fascia transversalis with peritoneum
(11). This space is devoid of neurovascular bundles
(which pass in the space between TAM and internal
oblique muscle). This technique allows for creation
of a large space (reaching laterally to the retroperi-
toneum) for tension free repair plus mesh placement
(16, 17). Moreover, applying the mesh in this space
restores the native biomechanics of abdominal wall
(11). We conducted this study to compare between
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ACS and TAR when utilized in the repair of large VAH.  
Our study did not show a difference in technical 

difficulty between both types of repairs. This was
shown by demonstrating no significant difference
between both groups regarding the operative time and
the intraoperative blood loss. This similarity may be
attributed to the fact that both procedures mostly have
the same steps except the plane of lateral myofascial
dissection (subcutaneous in ACS and pre-transversalis
in PCS-TAR). 

Most of the published literature reflected a similar
degree of technical difficulty for these techniques. For
PCS-TAR, Novitsky et al., reported a mean operative
time of 235 minutes and Krpata et al. reported a mean
operative time of 228 minutes (both of which are close
to our time) (11,18). On the other hand, a far longer
mean operative time (383 minutes) was reported by
Appleton et al. in their study (a case series on PCS-TAR)

(19). The longer mean operative time in Appleton et
al.'s study may be related to the small sample size (12
patients), or the fact that 41.7% of them had previous
VAH repair (versus only 7.5% in our study). Also,
Appleton et al.'s study, included three cases of 
concomitant major surgery (radical cystectomy with
ileal conduit and pelvic lymphadenectomy, completion
proctectomy with end ileostomy and Hartman 
procedure) (19). We had only one simple concomitant
procedure in each of our study groups. 

In Krpata et al.'s study (a retrospective comparative
study between ACS and PCS-TAR), the mean operative
time for ACS technique was 285 min which is longer
than ours. This longer operative time is mostly because
they did panniculectomy in 37.5% of ACS (18). 

The PCS-TAR demonstrated a better efficacy in 
closure of large abdominal than ACS. This was shown by
the significantly lower failure rate in our study (2.5%

Surgery, Gastroenterology and Oncology, 27 (3), 2022 205

Variable Group P value Significance

Group I (ACS) Group II (PCS-TAR)
No.=40 No.=40

Infection (no, %) Yes 10 25.0% 3 7.5% 0.034* S

No 30 75.0% 37 92.5%

Seroma (no, %) Yes 26 65.0% 9 22.5% 0.001* HS

No 14 35.0% 31 77.5%

Dehiscence (no, %) Yes 4 10.0% 1 2.5% 0.359** NS

No 36 90.0% 39 97.5%

Necrosis (no, %) Yes 2 5.0% 0 0.0% 0.49** NS

No 38 95.0% 40 100.0%

Overall wound complication (no, %) Yes 26 65.0% 9 22.5% 0.001* HS

No 14 35.0% 31 77.5%

*Chi-Square test                            **Fisher exact test 

(NS) nonsignificant, (S) significant, (HS) highly significant, (SD) standard deviation, (ACS) anterior component separation, (PCS-TAR) posterior
component separation with transversus abdominis release.

Table 5 - Comparison between two groups as regard postoperative wound complication

Figure 10 - Comparison 
of postoperative wound

complication rates 
in both groups. 
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versus 20%). This may be explained by the larger 
distance of flap mobilization achieved by the technique
(may reach more than 10 cm on each side). 

This efficacy of PCS-TAR was reported by other
authors in their studies. Novitsky et al. and Appleton et
al. both reported no cases of failure in their previously
mentioned studies (11,19). 

In our study, the PCS-TAR technique showed a 
significantly lower postoperative wound complication
rate than ACS technique (22.5% versus 65%). This may
be explained by fact that PCS-TAR avoids excessive 
subcutaneous dissection that accompanies ACS. This in
turn makes it less likely to compromise the perforating
vessels supplying the overlying tissue. Also, the sub-
cutaneous mesh placement in ACS increases the 
rate of seroma formation in comparison to the 
pre-transversalis placement in PCS-TAR (11).  

Krpata et al. reported a wound complication rate of
25.5% in PCS-TAR group versus 48.2% in ACS group in
their study (18). In Holihan et al. study (a retrospective
comparative study comparing between PCS-TAR, ACS
and other component separation techniques operated
by multiple different surgical teams), they reported a
wound complication rate of 29.2% in PCS-TAR group in
comparison to 32% in ACS group (20). While both 
studies demonstrated lower wound complication rates
after PCS-TAR similar to us, their wound complication
rates after ACS were significantly lower than ours. This
may be explained by the fact that both Krpata et al. and
Holihan et al. studies used light weight synthetic and
biological meshes in their ACS repairs, in contrast to the
heavy weight synthetic mesh used in all our patients.
Also, Krpata et al. performed panniculectomy in 37.5%
of their ACS cases (decreasing the size of the flaps 
and hence the chance of developing complications) 
(18,20).  

Our study had shown a significantly lower 
recurrence rate following PCS-TAR after one year of 
follow-up. This difference may be secondary to lower
postoperative wound complication rates after PCS-TAR
compared to ACS. Also, the fact that PCS-TAR results in
a lower mean intrabdominal tension (as demonstrated
by the measurement of airway pressure in our study)
may contribute to this.  

Previously published data mostly support our
results. Novitsky et al. reported a recurrence rate was
4.7% after PCS-TAR, with a mean follow up duration of
26.1 months. This recurrence rate is marginally higher
than ours but with longer follow-up duration (11).
Appleton et al., did not record any case of recurrence
after PCS-TAR in their study, with a median follow up of

twenty-four months (19). Their results are significantly
better than ours with a longer follow-up duration.
Appleton's study population were generally of low
mean BMI & non-smokers, so this may contribute their
excellent results (11,19).  

The recurrence rate after ACS in Holihan et al.'s
study was lower than ours (16% versus 22.5%). This
may be attributed to lower incidence of wound compli-
cations in their study (32% versus 65% in ours), and to
the fact that the ratio of patients with associated
comorbidities and smokers was lower in their study
(20).  

On the other hand, Holihan et al.'s study reported a
high recurrence rate after PCS-TAR reaching 20.8%.
Their study population had a high incidence of previous
wound infection (12.5% versus 5% in our study), and
previous VAH repair (70.8% versus 7.5% in our study),
which may explain their results. The results of Holihan
et al. study may indicate that they are more experi-
enced in ACS than PCS-TAR (20).  

Our study has its limitations. First, the follow up
duration was relatively short to properly address the
problem of recurrence which may occur after a long
period. Second, the study was comparative but not 
randomized and not multicenter (it is our experience in
our center), limiting its power to represent a wider type
of practice. At last, our study did not include VAH with
multiple defects, those with stoma, and complicated
cases. These types of patients could have changed the
results if they were included. In the future, larger, 
multicenter, randomized controlled trials with longer
follow up duration are needed for more solid results. 

CONCLUSION CONCLUSION 

TAR is a more effective technique in treatment of
large ventral abdominal hernia than ACS, with fewer
postoperative complication and lower short-term
recurrence. 
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