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Abstract  

Background:  Primary closure of ventral abdominal hernia  
(VAH) with a large efect size is considered a major problem  

for surgeons. Anterior component separation (ACS) is a good  

technique for repairing but incidence of wound seroma is  

relatively high but, posterior component separation with  

transversus abdominis release (PCS-TAR) had less incidence  
of wound complication.  

Aim of Study:  This work aims to compare between poste-
rior component separation with transversus abdominis release  

and anterior component separation in management of large  
ventral abdominal hernia, as regard post-operative outcome  
and complications.  

Patients and Methods:  This is prospective comparative  
research done at the hospitals of Ain Shams University from  

July 2019 to July 2021 on 40 patients diagnosed as having  

large ventral abdominal hernia with surface area ranged from  
100cm2  to 300cm2 . Two equal groups of subjects: A: Repair  
with ACS and B: Repair with PCS-TAR.  

Results:  No notable differences were found to exist in  
the two groups in terms ofoperative data, the mean operative  
time for ACS was 196.25 minutes versus 213.25 minutes for  

PCS-TAR. The mean blood loss in ACS was 472.5ml versus  
455ml in group PCS-TAR. There was no failure or injury in  

both groups. As regarding the mean hospital stay for ACS  

was 5.8 days versus 5.6 days for PCS-TAR with non-significant  
difference. PCS-TAR showed significant shorter time for  
drain removal than ACS, the mean time was 14.15 days for  

ACS, and was 9.95 days for PCS-TAR. Regarding post-
operative complications, there was wound infection in 15%  
of cases of ACSversus 10% of cases of PCS-TAR, with non-
significant difference. Patients developed seroma were signif-
icantly less in PCS-TAR than in ACS [5% of cases of PCS-
TAR versus 35% of cases of ACS]. Both groups did not show  
a significant difference in recurrence within 12 months of  
follow-up. We had no post-operative bleeding in both groups.  

Conclusion:  PCS-TAR is an effective technique for re-
pairing large ventral hernia with fewer postoperative wound  

complications compared to ACS. We recommend putting this  
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technique to be the first choice in repairing of large ventral  

hernia.  
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Introduction  

SURGEONS  are confronted with an increase in  
the size and complexity of abdominal wall hernias,  

some of which include severe loss of domain.  
These hernias present a challenge to surgeons due  

to the wide defect and the sac's contents made from  

the abdominal organs [1] .  

To prevent problems and also to enhance quality  
of life, it is important to repair such big hernia.  
Numerous methods have been developed to treat  

such hernias. In such settings, it is obvious that  

sheath closure under tension leads in compartmental  

syndrome, massive seroma, and inevitably high  

rates of recurrence [2] .  

Options for sealing big and complicated abdom-
inal wall hernias, include primary closure, with  

mesh insertion, and musclar flap, have resulted in  
unsatisfactory outcomes [3] . Typically, anterior  
component separation (ACS) procedures entail the  
relaxation of the external oblique muscle (EOM)  
and fascia. This method outlined by Ramirez re-
quires the production of enormous skin flaps [4] .  

Open ACS technique had many problems over  
the years. Seroma, wound infections, and abscess  

development were correlated with subcutaneous  
dissection. The use of minimal intervening ACS,  
including perforator sparing or endoscopy maneu-
ver, minimised these problems, however these  

approaches are not applicable in all instances [5] .  
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Consequently, several adaptations to this method  
have been devised. Utilization of the preperitoneal  

space or construction of an intramuscular plane  

with PCS are examples of such new technique.  
Dissection of intermuscular space between trans-
versus abdominis muscle (TAM) and internal ob-
lique muscle has the risk of injury of neurovascular  

supply of abdominal wall muscles. So, the recent  
modification of PCS technique is PCS-TAR in  
which we dissect in avascular plane between TAM  

and fascia transversalis [6] .  

In this study, we aimed to study (ACS) and  
(PCS-TAR) for patients with wide ventral hernia.  

Patients and Methods  

This is a non randomized controlled study done  
between July 2019 and July 2021 on 40 patients  

diagnosed with a big ventral abdominal hernia at  
Ain Shams University Hospitals. The study was  
approved by the ethics committee of the department  

of general surgery, and all participants provided  

written informed permission after receiving an  
explanation of the study.  

Inclusion criteria:  

Patients aged from 20 to 70 years old, having  
primary or recurrent ventral hernia with defect  
surface area between 100 and 300cm 2 , with grade  
1 or 2 (no loss of domain) were candidates for this  
study.  

Exclusion criteria:  
Patients with hernia defect more than 300cm 2 

 

or less than 100cm2, underwent previous compo-
nent separation, grade 3 (loss of domain), having  

stoma, or unfit for surgery were not candidates for  

the study.  

The included patients were divided randomly  

by closed envelopes to 2 groups:  
-  Group (A): Included 20 patients who underwent  

hernia repair by anterior component separation.  

-  Group (B): Included 20 patients who underwent  

hernia repair by posterior component separation  

with transversus abdominis muscle release.  

Pre-operative assessment:  
Patient history:  Includes age, weight, work,  

and any medically significant habits, such as  

smoking.  

Present history:  Number of prior laparotomies,  
past hernia repair, and an examination of other  
bodily systems, including chest symptoms, gas-
trointestinal issues such as constipation, and urine  

issues, including prostate disease.  

Past medical history:  Especially diabetes, med-
ication allergy, prior blood transfusion, and prior  
surgical procedures.  

Complete examination:  
General evaluation:  

• Heart rate, blood pressure, temperature, and  
respiratory rate.  

• Chest examination.  

• Cardiological examination.  
• Body mass index (BMI).  

Local examination:  
To assess hernia defect size, contents, reduci-

bility and the grade of hernia.  

Investigation:  

• Laboratory testing including a complete blood  
count (CBC), bleeding time, blood coagulation  

time, liver and kidney function tests, and fasting  
blood glucose.  

• Radiological, including CXR, abdominal ultra-
sound, and abdomino-pelvic computed tomogra-
phy (C.T) with contrast.  

• Specific investigations were sought for individuals  

with specific symptoms, such as pulmonary func-
tion testing for patients with COPD, and Electro-
cardiography (ECG) and Echocardiography  

(Echo) for patients older than 40.  

Operative technique:  
1- Anterior component separation:  

The patient received general anesthesia and put  

in supine position. After a longmidline laparotomy,  

all adhesions to the anterior abdominal wall were  
disected. A subcutaneous flap was created exposing  

the EOM by the subcutaneous space until reaching  
two centimeters lateral to the linea semilunaris.  
Then cautery was used to cut the EO aponeurosis  

lateral to the lineasemilunaris (Fig. 1). This incision  

was widened as necessary from the fascia slightly  
above the ribs to the level of the anterior superior  

iliac spine, followed by blunt dissection of the EO  
aponeurosis from the internal oblique muscle. The  

EO fascia release was then done on the other side.  
The posterior rectus sheath was released by making  
an incision 0.5 to 1cm lateral to the linea alba.  

Then, retro rectus was dissected till the linea sem-
ilunaris, while conserving the neurovascular bun-
dles (Fig. 2).  

Then the posterior fascia was closed in the  
midline by Vicryl 2/0 continuous then sublay in-
sertion of a polyprolene mesh was done which was  



Fig. (3): Midline incision and adhesolysis.  
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fixed to the posterior fascia by prolene 2/0 sutures.  

Then continuous suturing of the anterior sheath at  

midline was made by polydioxanone suture (PDS)  

size 0. Then applying a suction drain in the subcu-
taneous space was don then skin closure.  

2- Posterior component separation with transversus  

abdominis release:  
After a large midline laparotomy, all visceral  

adhesions to the anterior abdominal wall were  
dissolved, with care taken to protect the posterior  

rectus sheath and peritoneum (Fig. 3).  

According to ACS procedure, the retro rectus  

was divided until to the linea semilunaris, and the  
intercostal neurovascular bundles were identified  
and conserved. Before continuing superiorly and  
inferiorly, the posterior rectus sheath was incised  

0.5cm central to the linea semilunaris, and the TA  

muscle was divided using electro cautery. By re-
leasing the transversus TA while preserving its  
location central to the linea semilunaris, skeletal  
nerves and rectus innervation are conserved. Once  

split, the TAM can be retracted anteriorly, and the  
wide, retromuscular plane can be established by  

blunt separation.  

This plane travels laterally to the psoas, supero-
lateral to the central tendon of the diaphragm  

(fascia diaphragmatic a), infero-laterally to the  

inguinal ligament, and inferiorly to the bladder  

neck (Fig. 4).  

Subsequently, the transversalis fascia, posterior  

rectus sheath, and peritoneum of the posterior layer  

were sutured (as described in ACS). The majority  
of posterior layer fenestrations were closed with  
Vicryl suture to keep the intestine away from the  

mesh and prevent internal herniation. Supporting  

the posterior layer and laterally the TAM or medi-
ally the rectus abdominis, the polypropylene mesh  

was positioned in the avascular plane. The mesh  
was attached to the posterior layer in accordance  

with the ACS protocol. After applying a closed  

suction drain to the mesh, the front layer was  

sutured according to ACS guidelines (Fig. 5).  

Fig. (2): Retro rectus dissection up to the neurovascular  

bundles.  

Fig. (4): Dissection up to retroperitoneal space and exposing  

psoas muscle.  

Fig. (1): Incision of external oblique muscle after subcutaneous Fig. (5): Polyprolene mesh fixed to posterior layer.  

flap dissection.  



78 Posterior Vs Anterior Component Separation in Hernia  

Postoperative workup:  

All patients received intravenous fluids, anti-
biotics, and analgesics. Daily wound dressing was  
done and oral intake was started once good audible  
intestinal sounds then the patient was discharged  
with tolerance to oral intake and stable general  

condition. All patients were followed-up in outpa-
tient clinicatone week, one month, 3 months, 6  

months and 12 months post-operative.  

Data collection:  
The following data were collected from both  

groups:  
A- Preoperative: Demographic data as age, sex,  

BMI, presence of COPD, and type of hernia if  

primary or recurrent.  
B- Intra-operative: Duration of surgery, intra-

operative blood loss, visceral injury, and failure  

of the technique.  
C- Postoperative data: Post-operative haemorrhage,  

daily output of the drain, wound infection, and  
hospital stay duration and early recurrencede-
tected by CT after 12 months.  

Statistics:  
Data was revised, coded, uploaded on a com-

puter and analysed using SPSS version 26 for  

Windows (SPSS Inc, Chicago, IL, USA). Using  
the Shapiro-Kruskal test, the normality of quanti-
tative data was evaluated, and the mean and stand- 

ard deviation were calculated and reported. The  
Student t-test was utilised to compare quantitative  
factors between the two research groups. The  

qualitative information was represented by frequen-
cies (n) and percentages (%). The connection be-
tween qualitative factors was examined using Chi-
square and Fisher exact tests. p-values 0.05 were  
regarded as significant.  

Results  

This study was a prospectivestudy conducted  

on 40 patients having large ventral hernia aimed  
to compare between PCS with transversus abdomin-
is release (20 patients) and ACS (20 patients, as  

regard post-operative outcome and complications.  

No notable differences existed in the two groups  

regarding the demographic data of the patients,  

the mean age for group (A) was 39.85 years, and  
for group (B) was 42 years, in group (A) there  

were 9 males (45%) and 11 females (55%) but in  

PCS-TAR there were 7 males (35%) and 13 females  

(65%), the rest of patient demographics (Table 1).  

Insignificant difference existed in the two  
groups regarding data as shown in (Table 2), oper-
ative time for group (A) was 196.25 minutes as  
mean time versus 213.25 minutes for PCS-TAR.  
The mean blood loss in group (A) was 472.5ml  
versus 455ml in group (B). There was no failure  
or injury in both groups.  

Table (1): Patient demographics.  

Variable 
Group A Group B Test  
ACS (20) PCS+TAR (20) value  

p - 
value  

Sig.  

Age (mean ±  SD) years 39.85±8.45  42.00±9.22 0.767  0.448*  NS  

Sex (No, %):  

Male 9 (45%)  7 (35%) 0.417  0.519**  NS  
Female 11 (55%)  13 (65%)  

BMI (mean ±  SD) kg/m2 32.2±4.56  34.35±6.06 1.268  0.212*  NS  

COPD (No, %):  
Yes 4 (20%)  5 (25%) 0.143  0.705**  NS  
No 16 (80%)  15 (75%)  

Type of hernia (No, %):  
Primary 16 (80%)  19 (95%) 2.057  0.151**  NS  
Recurrent 4 (20%)  1 (5%)  

* Independent sample t-test. ** Chi square.  

Table (2): Operative data.  

Variable Group A  
ACS (20)  

Group B Test  
PCS+TAR (20) value  

p-
value  

Sig.  

Operative time (mean ±  SD) min 196.25±45.97 213.25±59.39 1.012  0.318*  NS  
Blood loss (mean ±  SD) ml 472.5± 164.22 455.00± 156.36 0.345  0.732*  NS  

* Independent sample t-test.  
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The mean hospital stay for group (A) was 5.8  

days versus 5.6 days for group (B) with non-
significant difference. Group (B) showed significant  

shorter time for drain removal than group (A), the  

mean time was 14.15 days for group (A), and was  

9.95 days for group (B) (Table 3).  

Regarding post-operative complications as  

shown in (Table 4), there was wound infection in  
15% of patientsof group (A) versus 10% of patients  

of group (B), with non-significant difference.  

Patients developed seroma were much fewer in  

group (B) [5% of cases of group (B) versus 35%  

of cases of group (A)]. During the 12 months of  

follow-up there was recurrence in one case of  

group (A) versus zero cases in group (B), with  
non-significant difference in-between. We had no  
post-operative bleeding in both groups.  

Patients who developed seroma were diagnosed  

clinically and by ultrasound, all were managed by  
aspiration. Cases with wound infection were treated  

by drainage, frequent dressing and broad-spectrum  
antibiotics. The recurrent case was planned to be  
repaired by PCS-TAR.  

Table (3): Post-operative data.  

Variable  
Group A  

ACS  
(20)  

Group B  
PCS+TAR  

(20)  

Test  
value  

p - 
value  

Sig.  

Hospital stay (mean ±  SD) days 5.8± 1.44 5.6± 1.57 0.420 
 

0.677* NS  

Time to drain removal (mean ±  SD) days 14.15±4.67 9.95±3.9 3.087 
 

0.004* S  

* Independent sample t-test.  

Table (4): Post-operative complications.  

Variable  
Group A  

ACS  
(20)  

Group B  
PCS+TAR  

(20)  

Test  
value  

p - 
value  

Sig.  

Wound infection (No, %) 3 (15%) 2 (10%) 0.229 0.633** NS  

Seroma (No, %) 7 (35%) 1 (5%) 5.625 0.018** S  

Recurrence (No, %) 1 (5%) 0 (0%) 1.026 0.311** NS  

** Chi square test.  

Discussion  

As a consequense of midline incision in the  

abdominal wall, ventral hernia has become a world-
wide condition that happens often. However, um-
bilical and other linea alba hernias are the most  

prevalent types of primary hernias. Spigelian and  
lumbar hernias are far less prevalent than primary  

ventral hernias [7] . Component separation proce-
dures are crucial for healing abdominal hernias  

with major defects or domain loss and rebuilding  

abdominal wall [8] .  

In our study we compared between ACS (group  

A) and PCS-TAR (group B) in ventral hernia repair  

in patients with defect size from 100cm2  to 300cm2 .  

Insignificant difference existed in both groups  
included in our study regarding operative time. In  
a study by Albalkiny S. et al., the mean operative  
time for ACS was 215 minutes versus 217 minutes  
for PCS-TAR with non-significant difference. That  

was due to small size of hernia defect, there was  

not major intra operative complication, and also  

we have surgeons with good experience in compo-
nent separation [9] .  

The two groups of our study had non-significant  

difference regarding the mean blood loss but in a  

study by J. Gala, et al., the mean blood loss was  

189 ml for ACS and 225ml for PCS-TAR that was  

due small defect sizes they operated on. Their  

mean defect size was 120cm 2  for ACS versus  
131cm2  for PCS-TAR [10] .  

No significant difference existed in the two  
groups regarding wound complications except in  
seroma which was significantly less in PCS-TAR  

due to the extensive dissection done in ACS. This  
was different from a study was done by Rashid S.  
over 19 patients underwent ACS which resulted in  

postsurgical infection in patients with no seroma  

operation, the incidence of seroma was lower than  
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our study due to small defect size which resulted  
in less dissection (the mean size in their study was  

10.11cm) [11] .  

In a study done by Petro CC, et al., conducted  

on 34 patients who underwent PCS-TAR there was  
infection in 23.5% of cases and seroma in 2.9% of  
cases. Infection rate was relatively high in their  
study as, 14.7% of patient had parastomal hernias  

and 61.8% of patients had contaminated wounds  

due to enterocutaneous fistula, enterostomy revi-
sion, or enterostomy reversal [12] .  

There was significant difference between the  
two groups regarding time for drain removal which  
was shorter in PCS-TAR. That was due to less  
incidence of wound seroma in PCS-TAR than ACS.  
In a study by J. Gala, et al., done over 25 patients,  

the mean time for drain removal was 25 days for  

patients with ACS versus 5 days for patients with  

PCS-TAR. Results for ACS was relatively higher  

than ours due to increased wound complications,  
infection happened in 8 cases (32%) 5 of them  
needed wound debridement [10] . In this study,No  
significant difference existed in the two groups  

regarding the mean hospital stay. In a study by J.  

Gala, et al., done over 25 patients the mean hospital  

stay for ACS was 13 days which was longer than  
our study as 8 patients (32%) had wound compli-
cations, 5 of them (62.5% of total infections)  

needed surgical debridement, also 5 patients (20%)  
were admitted to ICU [10] . In a study by Novitsky  
YW. The mean hospital stay for PCS-TAR was 5.1  

days with non-significant difference [13] .  

Recurrence rate was insignificant in both two  
groups of our study. This was different from a  
study done by Krpata DM, et al., conducted over  

56 patients had ACS and 55 patients had PCS-
TAR, there was recurrence in 14.3% of ACS cases  

versus 3.6% of PCS-TAR cases. Higher recurrence  

rate in their study was multifactorial; first the mean  

defect sizes were larger (531cm 2  for ACS, 472cm2 
 

for PCS-TAR), the second factor was there was  

wound complications in 27 cases of ACS (11 major  

and 16 minor) versus 14 wound complications (6  
major and 8 minor). Another factor was that 8  
patient were immunosuppressed (5 of ACS and 3  
of PCS-TAR) [14] .  

Conclusion:  
PCS-TAR is an effective technique for repairing  

large ventral hernia with less postoperative wound  

complication compared to ACS. We recommend  
putting this technique to be the first choice in large  

ventral hernia.  
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