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ABSTRACT 
Incision and suturing abdominal wall is a common surgical practice and different methods of repairing and 

applying have aroused great interest among surgeons. This study aims to compare mass closure and layered 

closure in midline laparotomy incisions. This prospective comparative study was conducted in the surgical 

ward of Nangarhar University Hospital on 40 patients from June 2020 to June 2021. A and B were assigned to 

all of the patients randomly. Twenty patients received bulk closure and other twenty underwent multilayer 

closure. The time of surgery, wound infection, abdominal rupture, and other consequences were all compared 

across all patients. Patients were followed on Day 2, day 4, day 8, day 12, monthly for 3 months and after 6 

months. The rate of wound infection in layered (group B) is higher as compared to mass closure (group A). In 

general, the wound infection rate in the multilayer closure group was 2 cases (10%) and 1 case (5%) in the 

mass closure group. In layered closure, event ratio was 10%, while in mass closure it was 5%. In multilayer 

closure, a buttonhole hernia was detected in one case (5%) and none in mass closure. In layered closure, sinus 

development was seen in two cases (10%), but not in mass closure. The method of closure by mass to close the 

midline laparotomy incisions is simple, easy to perform, and safer than Layered closure. 
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INTRODUCTION: 

There needs to be a clear goal behind closing the ab-

dominal wound; in addition, it should be technically 

very simple and easy for the results obtained from the 

trainees to be like the main surgeon. The ideal app-

roach to close the abdomen should be simple, quick 

and inexpensive so that we could avoid early and late 

complications (Kumar, 2014).  
 

A laparotomy wound is traditionally attached to a plan 

that selects different classes through anatomy, which 

includes the technique of closing a floor such as the 

method of mass closing (Hodgson, 2000) where all 

layers of the abdominal wall except the skin and 

subcutaneous tissue are sewn in one layer. The skin is 

approached separately with cut sutures (Wissing, 

1987). The practical value of any abdominal closure 

procedure could be judged only when it is not selected 

inpatients and is used by all surgeons who close ab-

dominal wounds. Continuous mass closure technique 

with a non-absorbable suture material is still con-

sidered the approach of choice in most healthcare 

centers for midline laparotomy wound closure in both 

emergency and selective settings (Kendall, 1991). Ab-

dominal ligation is a procedure that is frequently ref-

lected in literature despite advances in surgery and 
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materials. However, the personal preference of a 

surgeon is based on their confidence in traditional 

method, experience and anecdote (Israel, 1994). In ab-

dominal surgery, the selected incisions should be wise 

and the methods of closing such wounds are very 

important elements (Khan, 2009). Inadvertent practice 

such as cutting in the wrong place, sewing incorrectly, 

or choosing poor-quality suture material can lead to 

serious harms such as hematoma, wound infection, 

suture abscess, ugly wound, incisional hernia, or worst 

of all, the complete disorder in the wound (Leaper, 

1977). Clinical and laboratory studies performed on 

animals have shown when a cut is made; a dense fib-

rous wound forms that unite the opposite edges of the 

laparotomy wound into a mass. The purpose of the 

suture is to bring the edges of the wound closer 

together so that the wound becomes denser, thicker, 

and more mature. Sutures can potentially cut tissue 

when the wound closes; therefore, small bites and 

sutures that do not remain sufficiently longer in the 

wound should be used. Adequate storage of the suture 

length in the wound is necessary to create this leng-

thening and ensure that the minimum suture and tissue 

tension is increased (Gugnani et al., 2021).  
 

There is a significant correlation between ratios of 

suture length: wound length with wound disruption; 

such that the lower the ratio, the higher the chance of 

wound rupture. In other words, a ratio of 2:1 or below 

is related with wound rupture and wound healing could 

be avoided using a ration of 4:1 or more and con-

tinuous non-absorbable sutures at intervals of 1 cm  

[Jenkins Law] (Carlson, 1995; Ellis, 585). Many ex-

periments performed to determine the targeted method 

for closing the abdominal fascia lacked sufficient 

strength and the patients’ treatment had conflicting re-

sults. Moreover, many surgeons were indecisive about 

it (Ellis, 585). Therefore, we aimed to conduct the cur-

rent study to compare the two modalities of midline 

laparotomy wound closure (mass closure vs. layer 

closure) and their resultant complications and wound 

closure time. 
 

Literature review 

Anterior abdominal wall could be repaired by multiple 

techniques such as layered closure, modified Smead-

Jones technique, mass closure, and retention sutu )San-

ders, 1977; Ceydeli, 2005)  The most effective method 

of midline abdominal fascial closure in a systematic 

review was found to be mass closure with number 1 or 

2 non-absorbable monofilament suture materials and a 

suture length to wound length ratio of 4:1 (Ceydeli, 

2005). Currently used sutures have a few advantages 

such evenly divided tension across the suture line, 

being more adaptable, fewer knots and stitch sinuses, 

and being a single line holding the fascia together 

)Bucknall, 1982; Domball, 2005). Moreover, the fin-

dings of a study by Santosh et al. on 60 consecutive 

patients undergoing midline laparotomy incisions for 

intra-abdominal pathology revealed that wound closure 

complications were more in the layered method com-

pared to that of the mass closure method. In fact, hem-

atoma was 0% in both groups, seroma 0% in mass 

closure group and 3.33% in the layered closure group, 

burst abdomen 3.33% in both groups, and mean clo-

sure time of 16.2 minutes in mass closure and 21.2 

minutes in layered closure group was reported )Des-

hmukh, 2018). In addition, a similar comparative study 

by Sreeharsha et al. demonstrated wound infection 8% 

in the layered closure group versus 6% in the mass 

closure group. Moreover, seroma 10% in layered clo-

sure versus 6% in mass closure, and mean closure time 

23 minutes in layered closure versus 14 minutes in 

mass closure. However, incisional hernia was reported 

less (0%) in layered closure compared to mass closure 

(2%) (Sreeharsha, 2013). A study done by Ganesh S 

Bhavikatti and Raghavendra Gupta GHV that included 

30 emergency and elective cases, infection rate was 

13.33% in mass closure group but 36.66% was in laye-

red closure group; brust abdomen was noted 0.033% in 

mass closure group and 0.23% in layered closure 

group (Bhavikatti, 2019). Results of the study perfor-

med by Akash Bande et al. showed that mean laparo-

tomy wound closure time was 18.2±3.2 minutes for 

mass closure group and 26.4±4 minutes for layered 

closure group. In addition, wound dehiscence was 

1.5% in mass closure group and 3.03% in layered clo-

sure group; surgical site infection was 4.6% in mass 

closure group and 12.12% in layered closure group 

(Allauddin et al., 2021; Bande, 2018) 
 

METHODOLOGY: 

This single blinded comparative trial was conducted at 

the surgical ward of Nangarhar University Teaching 

hospital over 40 individuals assigned 20 each as A and 
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B in the intervention and control arms. Both male and 

female patients undergoing laparotomy were selected 

for the study after obtaining their written consent. 20 

participants assigned as group A underwent mass clo-

sure while the other 20 assigned as group B under-

went layered closure for the midline laparotomy. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Fig.1: Mass closure (Left) and Versus Layer Closure (Right). 
 

A thorough history was taken, and clinical examination 

was performed upon admission to the bed. Age, sex, 

education, occupation, place of residence, economic 

status, symptoms of related diseases were recorded 

after direct interview with the patient to confirm the 

clinical diagnosis. Necessary laboratory and radio 

logic investigations were ordered in each patient. Laye- 

red closure:  
 

All of the stages were the same for the two methods of 

midline laparotomy closure except the fascia which 

was closed as a distinct layer in the layer closure; in 

addition, all of the layers were closed with PDS using 

continuously flowing sutures. All 40 patients under-

going laparotomy regardless of their gender aging 23-

73 years were included in the study while emergency 

cases, immunodeficient patients, and severely obese 

patients (BMI > 36) were excluded from the study. 

Data was stored in Microsoft excel sheet and trans-

ported to SPSS version 26 (Statistical Package for 

Social Science). Mean ± standard deviation was used 

for continuous variables while percentage and fre-

quency was used for categorical variables. Statistical 

significance of analysis was set at P < 0.05. 
 

 

 

RESULTS: 

In the study, 40 consecutive patients with intra-abdo-

minal pathology underwent laparotomy with midline 

incision.  
 

Table 1: Distribution according to age. 
 

No Age group (years) Total cases & percentage % 

1 23 -33 9 (22.5%) 

2 34 -43 7 (17.5%) 

3 44-54 7 (17.5%) 

4 55 -65 5 (12.5%) 

5 66 – 73 12 (30.0%) 

Total 40 40 (100%) 
 

The most vulnerable age group in this study was 66 to 

73 years (30%) followed by 23 to 33 years (22.5%). 
 

Table 2: Incidence according to gender 
 

No Sex Total cases Male: female ratio 

1 Male 25 (62.5%) 1.6:1 

2 Female 15 (37.5%) 

Total 40 40 (100%) 
 

Out of 40 patients, 25 were males and 15 were females 

with an F: M ratio of 1.6:1. Intra-abdominal patho-

logies that were managed through midline laparotomy 

incisions are listed in Table 3 where cholecystectomy 

was the most prevalent cause of midline laparotomy in 

the study participants (9.33%). 

http://www.universepg.com/
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Table 3: Intra-abdominal issues managed through the 

midline laparotomy incisions. 
 

No Intra-abdominal pathology Percentage 

1 Cholecystectomy 9.33% 

2 Gastric outlet obstruction 2% 

3 Liver Hydatid cyst 1.33 % 

4 Pancreas pseudocyst 0.66 % 

5 Splenomegaly 2 % 

6 Lower GI cancer 8.2% 
 

Midline abdominal incision was divided into three loc-

ations as upper, middle and lower midline incision 

whose percentages in the participants is shown in 

Table 4. 
 

Table 4: Distribution of patients according to an abdo-

minal incision. 
 

No Abdominal incision Total cases 

1 Upper midline 22(55%) 

2 Mid midline 5 (12.5%) 

3 Lower midline 13 (32.5%) 

4 Total 40 (100%) 

 

Repair time in both mass closure and layered closure 

with suggested p value is shown in Table 5. 
 

Table 5: Repair time. 
 

No Type of closure Time(mint) p-value 

1 Mass closure 15,25  

<0.006 2 Layered closure 20.45 
 

Post operative complications following midline lap-

arotomy closure are listed in Table 6 in both methods. 
 

Table 6: Post operative complications 
 

No Postoperative 

complication 

Mass closure Layer 

closure 

1 Hematoma 0(0%) 0(0%) 

2 Seroma 0(0%) 2(10%) 

3 Wound infection 1(5%) 2(10%) 

4 Eventration 1(5%) 2(10%) 

5 Incisional hernia 0(0%) 1(5%) 

6 Sinus formation 0(0%) 2(10%) 

 

DISCUSSION: 

This is the first ever-published paper on the com-

parison of the two methods of midline laparotomy 

wound closure (mass closure vs layered closure) in 

Nangarhar, Afghanistan. If we compare wound infec-

tion rates in groups A (mass closure) and B (layered 

closure), wound infection in the abdominal wall was 

1(5%) in group A (mass closure) and 2(10%) in group 

B (layered closure) in our study. While in a study 

performed by Sreeharsha et al. wound infection was 

found to be 8% in the two-layered closure group and 

6% in the mass closure group (Sreeharsha, 2013). In 

addition, in a study by Chhabra et al. wound infection 

was 37.5% in the layered group and 20% in the mass 

closure group. The studies show that wound infection 

is greater in the layered closure group than in the mass 

closure group, possibly due to excessive tissue trauma-

tization and entrapment of tissue blood supply during 

the layered closure technique (Chhabra, 2020).  
 

In current study there were a few wound closure com-

plications. In fact, Abdominal burst was 1 case (5%) in 

group A and 2 cases (10%) in group B, Incisional 

hernia 0 case in group A and 2 cases (10%) in group B, 

Buttonhole hernia was 0% in group A and 5% in group 

B, and sinus development 0% in group A but 5% in 

group B. The multilayer closure group had a 10% burst 

abdomen rate, whereas the mass closure group had a 

5% burst abdomen rate, which is consistent with the 

findings of other researches. In comparison to Chhabra 

et al. study, the incidence of abdominal rupture was 

10% in the layered group and 5% in the mass closure 

group, incisional hernia was equal in both groups, and 

the results were similar to ours. In present study, the 

rate of suture sinus formation for mass closure group 

was 0% but 10% for layered closure. Compared with a 

study conducted by Santoshkumar N et al. suture sinus 

formation was 0% in mass closure group and 3.33% in 

layered closure group whose results are similar to our 

study in which rate of suture sinus formation was 

increased in layered closure group then mass closure 

group (Deshmukh, 2018). Time for wound closing in 

mass group A was 15.25 minutes and for group B 

(layered closure) is 20.45 minutes in the current study 

while in study of Singh et al. 20 minutes for mass 

closure and 35minutes for layered closure groups 

(Singh, 2012). In the current investigation, mass clo-

sure was found to be more successful than layered 

closure. In the current study, the rate of split abdomen 

was 5% in the mass closing group and 10% in the mul-

tilayer closure group compared to 2% and 4% abdo-

men split rate respectively in a study by Sreeharsha et 

al. (2013). 
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CONCLUSION: 

Mass closure technique for midline laparotomy wound 

closure compared with layered closure is simple, 

stronger, bearing fewer complications and less time 

consuming. 
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