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INTRODUCTION 

Majority of the surgeries   performed by the general surgeons take 

place within the abdomen and consequently incision and suturing of the 

abdominal layers is the most common procedure done in operative surgery. 

Laparotomy is one of the most common surgeries performed in   

emergency as well as elective settings.  

During laparotomy the organs that are visualized and examined are: 

 Hepatic and biliary structures like gall bladder, bile duct. 

 Gastric regions including stomach and lower esophagus 

 Pancreas and spleen. 

 Small intestine  

 Large bowel that includes ascending colon, hepatic and splenic flexure 

 of colon, descending and sigmoid colon. 

 Rectum 

 Uterus, ovary, fallopian tube, in females 



 

 

 

                     SURGERY STARTS WITH 

                                      INCISION  

 

 

                          ENDS WITH CLOSURE  

So incision and closure occupies the most important aspect in the 

laparotomy abdominal surgery. 

  



 

AIM OF THE STUDY 

The aim of this duty is to evaluate the benefits of interrupted and 

continuous closure of abdominal fascia in midline laparotomy wounds of 

patients with perforative peritonitis. 

This study aims at studying the percentage of  

 wound dehiscence 

 wound infection  

 suture sinus  

 

Comparing interrupted and continuous closure of abdominal fascia. 

  



REVIEW OF LITERATURE 

Historical review 

17th century B.C →    Wound closure. 

1000 B.C → Abu Kasim used animal intestine as suture material. 

1687 → Stal pert von der weil done laparotomy for acute abdomen. 

1809 → Elective abdominal operation had their beginning in 

Danville, Kentucky. In which Ephraim Mcdowell removed a 22 lb 

ovarian tumor. [1] 

1842 → first documented explorative laparotomy done by Frank 

Zurfley for patient with  peritoneal haemorrhage after being run over by 

conestoga wagon. 

1867 → John stough bobbs reported the first   successful elective 

operation on gall bladder by laparotomy. 

Initially  needed for laparotomy in abdominal stab injury[2] during 

war times is evaluated by sinography, then by physical examination and 

now by local wound exploration combined with peritoneal lavage.  

PERITONITIS 



 PERITONITIS: denotes an inflammatory process involving the 

peritoneum most often due to infection. The sequence of both local 

and systemic events that occur following the peritoneal insult 

represents a relatively constant response to a variety of infections. It 

is of two types: 

 Primary peritonitis  

 Secondary peritonitis  

PRIMARY PERITONITIS 

Causedby bacterial, chlamydial, fungal or mycobacterial infection in 

the absence of perforation of the GI tract. 

SECONDARY PERITONITIS 

Occurs when there is GI perforation. Most common causes include 

peptic ulcer disease, acute appendicitis, colonic diverticulitis and pelvic 

inflammatory diseases. 



 

Effective management of secondary peritonitis involves source 

control by resecting, debriding or repairing the affected segment, clean 

peritoneal lavage and administration of antimicrobial agents directed 

against anaerobes and aerobes. This sort of effective management is 

associated with low failure rates and a mortality rate of approximately 5% 

to 6%. Due to the lytic action of various microbial flora of gut in the 

peritoneum the tissues get highly inflamed and friable. As a result of 

inflammation, gut becomes aperistaltic leading to paralytic ileus. 



Generalised peritonitis also includes the inflammation of abdominal wall 

layers and parietal peritoneum. As a result of which abdominal layers 

become friable.  

 

• On continuous closure of rectus sheath the intersutural tissue gets a 

reduced amount of blood supply that might lead to tissue necrosis. 

Hence continuous sutures gets loosened and leads to burst abdomen. 

Other complications include incisional hernias, wound dehiscence 

and wound seroma. 

• Exploratory Laparotomy is the definitive treatment and management 

of secondary peritonitis, median laparotomy being the most common 



technique. The major problem remains the adequate technique of 

abdominal fascia closure 

• Anurag Srivastava et al., of AIIMS in association with IIT, Delhi 

conducted a randomised trial on “Prevention of burst abdominal 

wound by a new technique: A randomized trial comparing 

continuous versus interrupted suture” in 100 patients. They inferred 

that the continuous suture is associated with a hack–saw effect due 

to varying tension on different parts of suture due to abdominal wall 

movements. This results in cutting out of the suture. In case of 

interrupted x-suture there is no hack-saw effect hence cut out force 

is minimal. Hence they concluded that the risk of burst in the 

emergency group is less with interrupted method of closure.(1) 

• In study done by Khan NA et al, there were 11 bursts in the 

continuous arm of suturing (13.75%) whereas only 2 early 

dehiscence took place (2.50%) with the interrupted technique, 

indicating a much lower risk of burst with interrupted method of 

closure. This difference is clinically and statistically significant(2). 

• In May 2015, Gulab noor et al, studied to compare the efficacy of 

continuous versus Interrupted closure of midline wound in 

emergency laparotomies in terms of wound dehiscence in 180 



patients. The study concluded that continuous closure group was 

effective in 81% patients and wound dehiscence was found in 19% 

patients whereas interrupted closure group was effective in 88% 

patients and wound dehiscence was found in 12% patients.(3) 

• In study done by Murtaza B had also quoted similar results as 

wound dehiscence occurs in 10% of laparotomy patients in modified 

technique, compared to wound dehiscence occurring in 20% of 

laparotomy patients in continuous technique of midline abdominal 

wound closure(4). 

• Meta-analysis by Himanshu Gupta et al(5) was the most 

comprehensive and up-to-date, including 23 trials. It described a 

significantly lowered risk of wound dehiscence in interrupted 

abdominal closure demonstrating that of 2.17% in the interrupted 

group as compared to 14.8% in the continuous group. Incisional 

hernias occurred with same frequency with both the techniques. 

• A study was conducted by Dr Ashish Sharma and Dr.Hitendra K. 

desaiof B J medical college, Ahmedabad on “Continuous Versus 

Interrupted Sutures in Laparotomy Closure” in 50 patients. They 

concluded that (6). 



• The Most common cause of laparotomy is gastrointestinal 

perforation peritonitis.  

• Wound sepsis found to be more common with continuous method 

than interrupted method.  

• Incidence of wound dehiscence is less with interrupted method than 

continuous one.  

• There is no difference found in term of post-operative pain with both 

method.  

• Incidence of incisional hernia was more following continuous 

method than interrupted method.  

• The results of prospective study conducted at NEW CIVIL 

HOSPITAL, B.J. MEDICAL COLLEGE, AHMEDABAD, General 

Surgery department including 50 cases undergoing midline 

laparotomy for emergency  surgeries were. 

 



 

Ref: Dr. Ashish R. Sharma, Dr. Hitendra K. Desai, Continuous 

Versus Interrupted Sutures in Laparotomy Closure: A Comparative Study, 

Ind J Research, 316- 318(6). 

TYPES OF INCISION 

An ideal incision should achieve(7) 

 Access the organ or site of interest. 

 the extension of the incision 

 Best incision must be secured. 

  



In case of abdominal incisions, following factors must be taken into 

consideration.  

(a) Diagnosis of the patient. 

(b) The speed of surgery is an important factor in case of damage control 

surgery. 

(c) Any previous surgical scar  

 (d) Proper site for stoma. 

 

 



VERTICAL INCISIONS  

Midline incision 

 universally accepted incision  

 Most convenient incision used in the pre laparoscopic era   

 Types of midline incision are 

Upper Midline Incision 

*  incision made from xiphoid process above to umbilicus below  

* Peritoneum is divided at the lower end near the umbilicus, because 

it is devoid of rectus. 

Lower Midline Incision 

* Incised from umbilicus above to pubic symphysis below. 

* Organs in pelvic region are easily accessible. 

* Peritoneum not opened in lower end because of bladder and is 

opened near umbilicus. 



 

 

The above pictures shows the upper and lower midline incision. It 

starts from the umbilicus and proceed either above or below. 

  



Full Midline Incision 

* Incision is made from xiphoid process to pubic symphysis. 

* It allows great exposure to all abdominal organs and contents. 

 

 Advantages: 

 Haemorrhage is less. 

 LinearAlba is cut opened, so muscle fibres not injured. 

 Incision can be made quicker and easier 

 



 Disadvantages: 

* Incision is  more painful  in  the postoperative period 

* Due to pain, patient does not move his abdomen causing increase in 

respiratory complications  

* Increase in the wound infection and an ugly full length scar 

Increased risk of burst abdomen  

ANATOMY OF ANTERIOR ABDOMINAL WALL: 

Understanding the anatomy of anterior abdominal wall at various 

levels helps in effective reconstruction during closure. (11-16) 

Layers of Anterior Abdominal Wall: 

* The different layer of anterior wall consists of the 

* Skin 

* Subcutaneous fatty tissue  

* Fascial layers  

* Camper's fascia - superficial fatty layer. 

* Scarp’s fascia - deep membranous layer. 



* External oblique muscle. 

* Internal oblique muscle. 

* Transversus abdominis muscles. 

* Rectus abdominis muscle on either sides of midline formed 

by linea alba. 

* Transversalis fascia. 

* Extraperitoneal fat. 

* Peritoneum. 

 

The image shows the axial section of the anterolateral abdominal 

wall. 

 



SKIN 

Skin is the superficial layer of anterior abdominal wall, except at the 

umbilicus where it is loosely attached to structures underneath it. 

The umbilicus represents a scar formed at the site of attachment of 

umbilical cord in the foetus;  

It is situated in the midline over the linea alba midway between the 

xiphoid process and pubic symphysis. 

 

 



SUPERFICIAL FASCIA 

It is divided into: 

 outer fatty layer 

 Innermembranous layer.  

Camper's fascia is a fascial layer that continuous with superficial 

fat in the rest of the body. In men, the fatty layer of superficial fascia loses 

its fat and continues as a thin layer of smooth muscle (Dartos muscle) in 

scrotum. In women, this superficial layer retains fat and forms the fatty 

component of the labia majora.  

Scarpa's fascia is thin membranous layer lying deep to the campers 

fascia and superficial the muscular layers.  

It has the following relations: 

Laterally, continues with superficial fascia of the back.  

Above its continues with thoracic fascia.  

Inferiorly, fuses to deep fascia of thigh (fascia lata).  

 



 

 

 

BLOOD SUPPLY: 

Receives contributions from musculocutaneous perforators, 

segmental sub-costal, lumbar, and the superficial inferior epigastric 

arteries. [16] 

 

 



 

Anterior Abdominal wall muscles 

 Both the sides there are five muscles which are paired –  

   They are - 

  External oblique in the lateral wall 

  Internal oblique  

  Transversus abdominis 

  Rectus abdominis on either sides of linea alba  

  Pyramidalis in the lower abdomen 

 

 



External Oblique: 

* Origin- lower 8 ribs. 

* Insertion - Xiphoid process, Linea Alba, pubic crest, pubic 

tubercle, iliac crest. 

* Nerve Supply -Lower six thoracic nerves, iliohypogastric 

nerve, ilioinguinal nerve.[17] 

* The direction of muscle - downwards, forwards and medially 

 



 

 

Internal oblique muscle: 

* Origin - Lumbar Fascia, crest of iliac bone, inguinal ligament. 

* Insertion - Lower three ribs, Xiphoid process, Linea Alba, 

symphysis pubis.  

* Conjoint tendon is formed when transversus abdominis muscle fuses 

with tendon of internal oblique muscle. [13] 

* Nerve Supply - the lower six thoracic nerves, Iliohypogastric nerve. 

ilioinguinal nerve. 

* Direction of muscle fibres – upwards and medially  



 

 



 

 

 

Transversus Abdominis: 



* Origin - lower six costal cartilage, lumbar fascia, iliac crest, inguinal 

ligament.  

* Insertion- Xiphoid process, Linea Alba, pubic symphysis. 

* It runs horizontally under internal oblique [14] 

* Nerve Supply is from the following 

* Lower six thoracic nerves, iliohypogastric nerve, ilioinguinal nerve 

which is similar to internal oblique. 

 



 

 



 

 

 The above picture demonstrates the origin, insertion of transverse 

abdominis muscle. 

 



Rectus abdominis 

 Origin : pubic symphysis and pubic crest[22] 

 Insertion: 5th, 6th and 7th costal cartilage, xiphoid process. 

 Lower six thoracic nerves – nerve supply  

 

 



 

There are three tendinous intersection 

 at the level of the umbilicus, 

 at the level of xiphoid process 

 midway between umbilicus and xiphoid process  

https://en.wikipedia.org/wiki/Navel


Rectus sheath 

 Origin – External oblique aponeurosis, internal oblique aponeurosis 

and the transversus abdominis.  

 Extends from the margin of rib to pubic symphysis. 

 upper end - external and internal oblique aponeurosis  

 Lower end - aponeurosis of all the threemuscles. 

 At the midpoint between umbilicus and pubic symphysis  

 Linea alba is in the midline where all the three aponeurosis join 

 together  

 umbilical ring --- defect in anterior abdominal wall muscle where 

 fetal umbilical vessels pass to the placenta.[18] 

 



The above image shows the cross section of rectus sheath in which 

anterior wall formed by external oblique, anterior layer of internal oblique. 

Posterior wall is formed by transversus abdominis and posterior layer of 

internal oblique. 

Linea Alba: 

 Aponeuroses of all the three main abdominal muscles join together in 

the midline to form linea Alba. 

 

 In laparotomy midline incision, it is the linea Alba which we cut 

open to enter into the abdominal cavity [18] 

 

 

  



* Fascia Transversalis : 

This fascia is a thin layer lining the Transversus Abdominis muscle 

& continue to diaphragm & iliac muscle enclosing the peritoneal 

cavity. 

* Extra peritoneal Fat 

 The thin layer of fat superficial to peritoneum. 

* Parietal peritoneum 

It is covering of the abdominal contents with a thin serous membrane. 

Allows into the peritoneal cavity after cut opening it. 

Blood Supply  

The blood supply to anterior abdominal wall is from Superior 

epigastric artery which is a branch of internal thoracic artery. It 

supplies the upper part of abdomen &finally anastomoses with inferior 

epigastric artery.(12) 

* Inferior epigastric artery is a branch of external iliac artery and it 

supplies the lower part of abdomen & anastomoses with superior 

epigastric artery. 

* Deep circumflex iliac artery is another branch of external iliac 

artery. this artery run upward and lateral toward Anterior superior iliac 

spine & Supplies  the lower lateral part of abdomen.[17,18] 



 

 Then it is also supplied by the Lower two posterior intercostal 

arteries & the four lumber arteries. 

 

 

 



 

 

 

 



 

 

Nerve supply: 

 Nerve supply to the anterior abdominal wall is derived from lower 5 

Intercostal and subcostal nerve. 

 Anterior and lateral cutaneous branch 

 T7 to T10 

 Iliohypogastric nerve 

 Ilioinguinal nerve 

 Genitofemoral nerve 

  



 

 This picture shows the nerves of anterolateral abdominal wall. 

 

 

 

 



Lymphatics of the abdominal wall: 

 Lymph Drainage by the Superficial Lymph Vessels of Anterior 

abdominal wall: [16] 

 Above the umbilicus: anterior axillary (pectoral) group of nodes.  

 Below the umbilicus: superficial inguinal nodes. Superficial Lymph.  

 

 

  



Vessels of back  

 Posterior axillary group of nodes drains above the iliac crest. 

 Superficial inguinal nodes via deep Lymph Vessels drains below iliac 

crest 

  Mostly drain into internal thoracic nodes, external iliac nodes, 

posterior mediastinal & para-aortic (lumbar) nodes after following 

respective arteries. 

 

 



TYPES OF CLOSURE: 

* Closure of abdomen replaces the anatomical integrity of abdomen. 

* Ideal  closure must be  

* cosmetically good scar  

* Minimize the post-operative complications like seroma, 

wound gaping, incisional hernia, suture sinus.(13) 

 

 

  



Peritoneal closure: 

Peritoneal closure is not recommended nowadays. 

 the disadvantages are 

 it is time consuming  

 Some studies shows it results in adhesion in post-operative 

period. [29]. 

The technique in wound closing is highly variable among surgeons; 

however, the various approaches may be grouped into two primary 

methods:[8-10] 

 Layered closure 

 Mass closure 

 



Layered closure is sequential closure of each fascial layer 

individually. The major advantage is that multiple suture strands exist, so 

that if a suture breaks, the incision is held intact by the remaining sutures. 

Mass closure is continuous fascial closure with a single suture. This 

method allows even distribution of tension across the entire length of the 

suture, resulting in minimization of tissue strangulation. The goal is 

approximation of tissue edges to allow scar formation. Excessive tension 

leads to tissue necrosis and eventual failure of the closure. 

 

 

 

 

 

 

 

 



 

In continuous fascial closure, two Kocher clamps are clamped to the 

fascial layer midway through the incision and then retracted by the 

assistant. Often, having the assistant cross the Kocher’s allows for better 

visualization for the surgeon. Suture material is chosen. For most closures, 

the authors prefer to use looped 0 polydioxanone (PDS) suture. 

 



Starting at the superior or inferior aspect of the incision, the looped 

PDS is passed through the vertex of the fascia (see the image below). The 

needle is then passed through the loop locking the stitch in order to anchor 

the knot or tied if it is not a looped suture. The suture is subsequently run 

in a continuous fashion, with each bite including tissue from the linea Alba, 

the rectus sheath, and muscle itself if necessary to get an adequate bite. 

Bite including tissue from the linea Alba, the rectus sheath, and 

muscle itself if necessary to get an adequate bite.[9] 

 

  



This image shows the mass closure of the laparotomy wounds. 

 

Continuous closure was performed using No.1 Prolene round bodied 

suture (Polypropylene; Ethicon). Initial suturing started with placing a knot 

at the v shaped lower edge of the rectus sheath. After placing the initial 

knot   continuous suturing is started .Care was taken to place  each bite  2 

cm from the raw edge  of linea alba and successive bites  1 cm apart  from 

each other. The edges of linea Alba were gently approximated without 

strangulation with an attempt to keep a suture to wound length ratio of 

4:1.The final knot placed at the upper edge of rectus that was incised. 

The different layers like peritoneum, anterior rectus, posterior 

rectus, linea Alba are sutured in one layer. Subcutaneous separately with 

absorbable sutures. Lastly skin is closed separately with interrupted 

sutures.(10) 

 



 

   

 Interrupted closure was performed using No. 1 Prolene curved 

cutting needle (Polypropylene; Ethicon).  Each bite was taken 2 cm from 

the raw edge of linea Alba, interrupted suture made. Knot placed away 

from the cut edges of linea Alba and successive bites 1 cm apart from each 

other. The edges of linea Alba were gently approximated without 

strangulation with an attempt to keep a suture to wound length ratio of 4:1 





 

Subcutaneous closure: 

The vascular supply to the subcutaneous tissue of the abdominal wall 

is limited, increasing susceptibility to soft-tissue infection. The purpose of 

subcutaneous closure is to close any potential space, reducing the area for 

seroma accumulation. Subcutaneous closure may be accomplished with 

absorbable suture in an interrupted or continuous fashion. 

  

javascript:showrefcontent('refrenceslayer');
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Skin closure 

The skin can be closed using various methods . The two primary 

methods of skin closure are either suturing or staples. Suture closure is 

generally performed with 3-0 non absorbable prolene or ethilon suture as 

interrupted simple or mattress sutures. Staple closure is a viable alternative 

to suturing the skin. 

COMPLICATIONS: 

 Dehiscence 

 Evisceration 

 Seroma 

 Hematoma 

 Infection 

 Incisional Hernia  

Dehiscence – partial or total disruption of any or all layers of the 

operative wound, 2% of patients undergoing abdominal operations, 

separation of fascial layers with serosanguinous  drainage, technical 

complication[34] 

Risk Factors – technical, infection, malnutrition, age, steroid use, inc 

intra-abdominal pressure, diabetes, poor wound healing. 

javascript:showrefcontent('refrenceslayer');


Evisceration – rupture of all layers of the abdominal wall & 

extrusion of abdominal viscera. 

Dehiscence may require an operation, but if it occurs at >POD 10, 

may be able to watch the wound, anticipate ventral hernia. 

Evisceration is a surgical emergency, cover the intestine with sterile 

saline moistened towel. 

 

  



Seroma: 

 Collection of liquefied fat, serum and lymphatic fluid under the 

 incision 

 Benign 

 No erythema or tenderness 

 Associated procedures: mastectomy, axillary and groin dissection 

 Treatment: evacuation, pack, suction drains 

 Persistent seromas may need OR exploration & ligation of lymphatic 

ducts. Clear, yellow fluid, viscous.[33] 

 



Hematoma: 

 Abnormal collection of blood 

 Presentation: discoloration of the wound edges (purple/blue), blood 

leaking through sutures 

 Aetiology: imperfect haemostasis 

 Can have pain, Small hematomas may resolve. Larger hematomas 

require evacuation. 

 Prevention – careful haemostasis of the subcutaneous layer during 

closure. 

 Treatment – depends on size and age, soon after surgery evacuate 

and pack, 2 wks. post op will usually reabsorb. 

Wound Infection: 

 40% of hospital acquired infection in surgery patient 

 Surgical site infections – result from bacterial contamination during 

or after a surgical procedure 

 Superficial – skin and subcutaneous 

 Deep – fascia and muscle 

 Organ – internal organs 



 it comes from the intraluminal contents, skin, breaking sterile 

technique 

 Coagulase negative staphylococcus 22% 

 Classification into clean, clean contaminated, contaminated, and 

dirty 

 Necrotizing fasciitis – beta haemolytic strep (group A) 

 

 



 

Incisional hernia: 

Incisional hernia is defined as abdominal wall defect develops in the 

scar of a wound in the abdominal wall, which was inflicted during previous 

surgery. The causes for incisional hernia can be due to 

 IMPAIRED WOUND HEALING 

 ABDOMINAL CAVITY PRESSURE IS RAISED 

 SURGICAL TECHNIQUE AND PERIOPERATIVE CARE 

 

 

 

 



 

 

Management of incisional hernia is surgery, in which hernia defect 

is closed after reducing the content and sac. Then meshplasty done either 

onlay or sublay. 

  



MATERIALS AND METHODS 

SOURCE (STUDY POPULATION) 

The patients admitted in Govt. Kilpauk Medical College Hospitals 

including Govt. Royapettah Hospitals, Chennai at department of General 

Surgery who are undergoing Emergency laparotomy for perforative 

peritonitis using midline incisions. This study was conducted from 

February 2017 to July 2017. 

INCLUSION CRITERIA 

 Patients aged 15-75 years of both genders. 

 Patients posted for emergency laparotomy. 

 Patients with perforation peritonitis 

 Patients who underwent surgery with midline laparotomy incision 

 Patient with BMI 16 to 27 

EXCLUSION CRITERIA: 

 Patients with co-morbid conditions like immune compromised 

patients, patients on cancer chemotherapy, immunotherapy, collagen 

disorders and on long term steroids. 

 Patients with previous treated or untreated incisional hernias. 



 Patients with planned ostomies  

 Patients who underwent surgery by Grid-iron, subcostal and Para 

median incisions, second laparotomy or re laparotomy. 

 Sample Size: 

Totally 80 patients divided into two groups, 40 in Group A and 40 

in Group B admitted from the period from February 2017  to July 2017. 

 GROUP A: patients undergoing INTERRUPTED closure. 

 GROUP B: patients undergoing CONTINUOUS closure. 

 

 

 

 

 

 

 

 

 



 

STUDY DESIGN 

 

 

 

 

 

 

 

 

 

 

 

 

EMERGENCY 

LAPAROTOMIES 
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PERITONITIS 
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METHODOLOGY: 

This study includes 80 patients admitted in the Department of 

General Surgery, Kilpauk medical college during the period of January 

2017 to July 2017 for acute peritonitis  needing emergency surgery. The 

patients were chosen randomly, irrespective of gender, age and nature of 

disease. Out of these 80 patients, 40 were randomized using computer 

aided random numbers  to have the abdominal wall closed by interrupted  

closure technique and remaining 40 by continuous closure and were 

grouped as Group 1 and group 2 respectively : 

1. In all cases, incision was not extended below the level of arcuate 

line. 

2. In the first group, abdomen was closed using the single layer closure 

technique in with No. 1 Prolene curved cutting needle as continuous 

non locking sutures. 

3. In the other group, the abdomen was closed in using the single layer 

closure technique in with No. 1 Prolene curved cutting needle as 

interrupted sutures. 

4. The patients were followed up for minimum 3 months directly. 

Patients who did not turn up for follow up were asked to notify the 



development of any wound complication through postal 

correspondence. 

5.  Preoperatively all patients received Inj. Ceftriaxone 1 gm IV. Stat. 

6. Postoperatively all patients received 

 

Inj. Ceftriaxone 1 gm i.v bid 

Inj, Metronidazole 500 mg i.v t.d.s for 5 days, as antibiotics. All 

patient received analgesics. 

7. All patients were operated either under general anaesthesia or 

epidural anaesthesia. 

8. During the operation, a record was kept regarding the time required 

for closure and the type of suture material used. 

9. Postoperatively patients were observed for immediate post-

operative complications like post-operative wound infection, stitch 

sinus formation, post-operative wound dehiscence and late post-

operative complications like persistent wound pain and incisional 

hernia. 

10. Follow up of incisional hernia was done at 1stand 3rd months. And 

patients are asked to fill the questionnaires in each follow up. 

11. Data of each patient will be collected as per the proforma. 

  



 

RESULT 

Result analysis 

Table 1: Age distribution in study group A 

Age group (in years) Number of subjects Percentage (%) 

30-40 10 25 

40-50 8 20 

50-60 8 20 

60-70 14 35 

Total 40 100 

 

In our study, group A consist of 40 patient who underwent 

interrupted   closure of wounds. About 35% includes age group from 60-

70 as on the above table. 

 

 



 

 

 

The above graph shows the age distribution in group a patient who 

undergone interrupted closure of abdominal fascia. 

  



 

 

Table 2: Age distribution in group B patients 

Age group (in years) Number of subjects Percentage 

30-40 8 20 

40-50 16 40 

50-60 5 12.5 

60-70 11 27.5 

Total 40 100 

 

 

 

 

 



 

 

In our study, group B consist of 40 patient who underwent 

continuous closure of wounds. About 40% includes age group from 40-50 

as on the above table. 

In both the groups A and B, most of the patient who underwent 

emergency laparotomy consist of age group from 40-50 and 60-70. 

 

 



Table 3: Gender distribution in study group A 

Gender Number of subjects Percentage 

Male 28 70 

Female 12 30 

Total 40 100 

 

 

 

 



Table 4: Gender distribution in study group B 

Gender Number of subjects Percentage 

Male 22 55 

Female 18 45 

Total 40 100 

 

 

In our study group B, 45 % were females  

Since perforation is most common in people who suffer from chronic 

peptic ulcer disease, male predominance is noted in both the study group  

 



 

Table 5: Comparison of post-operative seroma in both the groups. 

Type of closure 

Post-operative seroma 

Chi 

square 

value 

P value 

yes % No %  

 

4.0729 

 

 

0.04357 

Interrupted 

closure 

14 35 26 75 

Continuous  

closure 

23 57.5 17 42.5 

 

The chi-square value is 4.0729.  

The P value is .043576.  

This analysis shows that the result is significant at p < .05. 

 

 

 



 

 

This comparison shows that post-operative seroma formation is 

higher in continuous closure when compared to interrupted closure. 

 

 

 



 

 

Table 6: Comparison of wound gaping in both the groups. 

Type of 

closure 

Post-operative  

wound gaping 

Chi 

square 

value 

P value 

Yes % no %  

 

4.2667 

 

 

0.03886 

Interrupted 

closure 

6 15 34 85 

Continuous 

closure 

14 35 26 65 

 

The chi square value is 4.2667.  

The value of P is 0.038867.  

This shows that the result is significant as the P value is p < .05. 

 

 



 

 

 

This comparison shows that post-operative wound gaping formation 

is higher in continuous closure when compared to interrupted closure. 

 

 



 

 

 

Table 7 :  Comparison of suture sinus in both the groups during 

follow up. 

Type of 

closure 

Post-operative suture sinus at 

follow up 

Chi 

square 

value 

P value 

yes % no %  

4.0125 

 

 

0.04516 

 

Interrupted 

closure 

7 17.5 33 82.5 

Continuous 

closure 

15 37.5 25 62.5 

 

The chi square value is 4.0125. 

 The value of P is 0.045163.  

This shows significant result as the value of p < .05. 



 

 

 

 

 

 

 



ANALYSIS OF RESULTS 

 80 patients who got admitted in the zero delay ward with the 

diagnosis of hollow viscus perforation with peritonitis and 

underwent explorative laparotomy with midline incision ware 

studied .Among them 40 patients who were randomly selected 

underwent interrupted closure of abdominal fascia in the midline 

laparotomy incision  and was group as group A . 40 other patients 

who too were randomly assigned underwent continuous closure of 

abdominal fascia in the midline laparotomy incision and was 

grouped as group B. The following results were inferred from the 

above study. 

 Among the 40 group A  patients  who underwent interrupted closure 

of wounds of the midline laparotomy wound for perforative 

peritonitis  35% of the patients belonged to the age group 60 – 70 

years whereas among  group B the 40 patient who underwent 

continuous closure of wounds, 40%  belong to the age group  40-50  

years . Inferring from both the groups, we conclude majority of 

patients who underwent emergency midline laparotomy for 

perforative peritonitis belonged to the age groups of 40-50 and 60-

70.This age distribution can be attributed to the predisposing factors 



of disease such as NSAID abuse, alcohol, smoking and 

malignancies. 

 Comparing the gender distribution between both the study groups, 

male gender dominated the study. Since the study is conducted on 

patients with perforation of hollow viscus, this entity is more 

common among males due to increased prevalence of peptic ulcer 

disease, NSAID abuse, irregular dietary habits, smoking and work 

stress which are most common predisposing factors for perforation 

of hollow viscus. So in our study dominance of male observed in 

both the groups. 

 Seroma is the most common disturbing complication among the 

patients who undergo midline laparotomy for perforative peritonitis 

in the emergency setting. This is due to the inflammation caused by 

the ongoing peritonitis leading to fat necrosis due to the residing 

micro septic foci. It was observed that 57.5 % of the 40 patients who 

underwent continuous closure presented with wound seroma 

compared to 35% of wound seroma in group a. This signifies that 

there is less incidence of seroma in patients of Group A who had 

interrupted closure of abdominal fascia in emergency midline 

laparotomy wounds. 



 The incidence of wound gaping is higher in Group B patients who 

had continuous closure of laparotomy wound.85% of the patients 

from Group A with interrupted closure for laparotomy wounds are 

free of wound gaping. This shows the interrupted closure is better 

than continuous closure as the wound gaping complication is more 

in patients with continuous closure. 

 Post operatively follow up was done for the patients, in which 37.5% 

patients who undergone continuous   closure had suture sinus as 

complication. This percentage of suture sinus is less in interrupted  

closure when compared to the continuous closure. 

  



DISCUSSION & CONCLUSION 

This study aims at comparing the benefits of interrupted and 

continuous closure of abdominal fascia in midline laparotomy wounds of 

patients with perforative peritonitis. Closure of abdomen is one of the 

important step in laparotomy as it decides the incidence of majority of 

wound site complications and post-operative morbidity.   

Technical errors such as misplaced incisions , wrong choosing of 

suture material, insecure knotting, less secured tightness of sutures, 

compromising the blood supply of rectus sheath  can lead to complications 

including hematoma, stitch abscess, infection, wound dehiscence or 

evisceration, incisional hernia or an unsightly scar. Prevention of 

herniation of abdominal contents through the incisional wound resulting in 

burst abdomen or herniation through a weak scar resulting in incisional 

hernia are the main aims of a surgeon closing laparotomy wounds. 

This study proves that the interrupted method of abdominal fascia in 

midline laparotomy wound is more beneficial than continuous abdominal 

fascia closure in the midline laparotomy wounds of patients with 

perforative   peritonitis. 



The percentage of post-operative surgical site wound complications 

like seroma, wound gaping, suture sinus are  less  in interrupted closure 

when compared to continuous closure. 

Here we have discussed about the mathematical support to our 

conclusion  

MATHEMATICAL CONSIDERATIONS OF STRESSES ON 

ABDOMINAL WALL 

Continuous suture repair has some obvious shortcomings.  

The sutured abdominal wall and the suture thread have to withstand 

two kinds of forces: 

 caused due to initial tightening of the thread by the surgeon and  

 The forces caused due to abdominal distension and patients 

movement etc.  

Abdominal distension caused by intestinal dilatation, collection of 

fluid, force of coughing etc. generates stresses in the abdominal wall. These 

stresses can be approximated by modelling human abdominal cavity as a 

cylinder with its long axis along the spine. 



 If p is the pressure exerted by the intra-abdominal contents on the 

abdominal wall, the wall is subjected to longitudinal and circumferential 

stresses as shown in Figure. 

Longitudinal 

 

pressure in 

abdomen 

R = radius of 

abdomen 

T = thickness of 

abdominal wall 

 

Stress 

all (pr/2T) 

 

Abdomen as a cylinder with circumferential and longitudinal 

stresses working on its wall. 

Circumferential stress dC (pr/T) 

P = hydrostatic pressure in abdomen 

R = radius of abdomen 

T = thickness of abdominal wall 

Longitudinal stress δL (pr/2T) 



Are the components of the reactive abdominal wall forces caused 

due to thread tension T in the directions perpendicular and parallel to the 

incision line respectively. 

The two stresses are given by the following equations:  

Longitudinal stress ( σi ) = pr/2t …….. (1 )  

Circumferential stress ( σc) = pr/t …….. (2)  

Where p = hydrostatic pressure in abdomen; 

            r = radius of abdomen; 

             t = thickness of abdominal wall. 

It is obvious from the equations (1) and (2)  

The circumferential stress = 2 x longitudinal stress.  

Hence horizontal transverse incision is mechanically less vulnerable 

than longitudinal midline or para median incisions. However due to better 

accessibility of all the organs in case of emergency or damage control 

surgery, most of the surgeons prefer   

Abdominal wall wounds maintain their integrity based on 2 factors:  

 tissue holding capacity of suture  

 Suture holding capacity of tissue.  



Since majority of surgeons prefer suture material with high tensile 

strength such as No. 1 polypropylene or polyamide, tissue breakdown 

becomes essentially the cause for majority of wound failures. Assuming 

that the abdominal wall doesn’t have any gross specific directional 

weakness for the cut through phenomena i.e. the thread cutting through the 

abdominal wall, the following analysis provides a good comparative 

analysis of the efficacy of the two methods of suturing namely. 

T is the initial tension applied while tying the knots of the suture. The 

thread tension will always be the same throughout the length of the thread 

in case of a continuous suture since the thread is free to slide through the 

abdominal wall. 
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The tension in the thread will rise with the increase in the intra-

abdominal forces or patient’s movement as explained above. Now, because 

of various factors such as non-equality of longitudinal and circumferential 

stresses (as highlighted through equation 1), non-homogeneity and 

anisotropicity of the abdominal wall, it is almost impossible that the 

resultant of the additional forces generated in the abdominal wall at point 

A by coughing, flatulence or movement etc. will be in the same direction 

as that of the force. To counterbalance these additional forces, the tension 

T in the thread will have not only to increase in magnitude but has also to 

reorient the direction of the resultant tension. This tension  will be 

sufficient  to cause imbalance between the tensions in the two limbs of the 

thread at point A leading to slippage of the thread at the suture point as 

there can’t be any differential in the tension in a continuous thread. This 

leads to distortions in the suture geometry. Thus we find that in Z suture 

the dynamic changes in the intra-abdominal forces cause “to and fro” 
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movement of the thread causing hacksaw effect on the abdominal wall, 

leading to distortions in the suture geometry and also leading to additional 

redundant forces at the suture entry points. It is this “to and fro” motion of 

the thread (i.e. the hacksaw effect) caused due to the dynamics of 

abdominal pressures and stretchings that makes the continuous sutures of 

any configuration vulnerable to the cut through phenomena. 

                               

Interrupted sutures:  

There is freedom of all the suture limbs to rotate independently 

which enables the suture arms to balance the net resultant of the forces on 

the abdominal wall due to thread tension and coughing, movement etc. 

without causing any state of redundancy or “to and fro” movement of the 

thread at suture entry point (Figure 4b). Thus the absence of any hacksaw 

effect in the interrupted Suture as occurring in Z continuous suture with 
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every spurt of intra-abdominal forces makes the former more efficient and 

safer than continuous closure.  

Continuous closure has always been regarded to compromise the 

blood supply to the healing edges as compared with the interrupted 

technique. Therefore interrupted closure has been used to advantage in 

situations where blood supply is precarious e.g. colon and oesophagus the 

blood supply to the triangles is cut off from all sides. This will impair 

wound healing and thus increase the probability of cut through. In the 

interrupted  technique since we do not have any horizontal or vertical cross- 

arms, the blood supply to the healing edge is not impaired leading to 

decreased probability of cut through and burst abdomen.  

Though interrupted closure is a bit more time consuming than 

continuous closure , calculating the risk vs benefit ratio postoperative 

wound site complications are much less, we can arrive at a conclusion that 

interrupted closure  is more beneficial than continuous closure of 

abdominal fascia of midline laparotomy wounds in patients with 

perforative peritonitis. 
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QUESTIONNAIRE 

 

 Name : 

 Age : 

 Sex : 

 IP No : 

 Date of admission : 

 Date of surgery : 

 Date of discharge : 

 Address : 

 

 Phone number : 

 Comorbid illness (DM,TB, HT , ASTHMA, SEIZURE): 

 Emergency : 

 Diagnosis : 

 Procedure done : 

 

 Time recorded for closure : 

 

 

 

 

 

 

 



 

Post operative complaints regarding the wound if any:  

 

 At 3rd, 5th  post operative day, Do you have any discharge from the 

suture line ?   

  

 Do you have abdominal distension? 

 

 Did you have wound gaping?  

 

 Do you have any discomfort at the site of suture line?  

 

 Do you have any abdominal discomfort during coughing? 

 

 

 Do you find any difference in those symptoms during 1st and 3rd 

month? 

 

 

 

 

 

        

 

 

 

 

 



 

 சுயஒப்புதல் படிவம்  

ஆய்வு செய்யப்படும் தலலப்பு : 

A COMPARATIVE   STUDY ON  CONTINUOUS  AND INTERRUPTED  

METHODS OF ABDOMINAL FASCIA CLOSURE IN MIDLINE  

LAPAROTOMY  WOUNDS   OF PATIENTS  WITH  ACUTE  PERITONITIS 

பங்குசபறுபவரின் சபயர் :  

பங்குசபறுபவரின் வயது :   பங்குசபறுபவரின் எண் :  

மமமலகுறிப்பிட்டுள்ள மருத்துவ ஆய்வின் விவரங்கள் எனக்கு 

விளக்கப்பட்டது.  நான் இவ்வாய்வில் தன்னிெல்ெயாக பங்மகற்கிமறன்.  

எந்த காரணத்தினாமலா எந்த ெட்டசிக்கலுக்கும் உட்படாமல் நான் 

இவ்வாய்வில் இருந்து விலகிக்சகாள்ளல்லாம் என்றும் அறிந்து 

சகாண்மடன். 

இந்த ஆய்வு ெம்பந்தமாகமவா, இலத ொர்ந்து மமலும் ஆய்வு 

மமற்சகாள்ளும் மபாதும் இந்த ஆய்வில் பங்குசபறும் மருத்துவர் 

என்னுலடய மருத்துவ அறிக்லககலள பார்ப்பதற்கு என் அனுமதி 

மதலவயில்லல என  அறிந்து சகாள்கிமறன்.  இந்த ஆய்வின் மூலம் 

கிலடக்கும் தகவலலமயா, முடிலவமயா பயன்படுத்திக் சகாள்ள 

மறுக்கமாட்மடன். 

இந்த ஆய்வில் பங்கு சகாள்ள ஒப்புக்சகாள்கிமறன்.  இந்த ஆய்லவ 

மமற்சகாள்ளும் மருத்துவ அணிக்கு உண்லமயுடன் இருப்மபன் என்றும் 

உறுதியளிக்கிமறன். 

  

பங்மகற்பவரின் லகசயாப்பம்  

இடம் : 

மததி : 

பங்மகற்பவரி ஆய்வாளரின் லகசயாப்பம்  

ஆய்வாளரின் லகசயாப்பம் 

                                               

 

 



S.no Name Age Sex 

Op 

number 

BMI 

Closure 

type 

interrupted 

/ 

Continuous 

Seroma 

Wound 

gaping 

Suture 

sinus 

1 Raju 61 male 14526 24 IN 0 0 0 

2 Venkatesan 38 male 64953 19 IN 1 0 1 

3 Nagarajan 60 male 33625 22 IN 0 0 0 

4 Kuppusamy 47 male 29654 19 IN 0 0 0 

5 Rajendran 64 male 32656 20 IN 0 0 0 

6 Naganathan 32 male 74852 21 IN 1 0 0 

7 Malathi 42 female 15635 23 IN 0 0 1 

8 Selvaraj 57 male 54891 18 IN 1 1 0 

9 Aiysha devi 36 female 66590 21 IN 0 0 0 

10 Ragurajan 39 male 32564 23 IN 1 0 0 

11 Sridhar 41 male 25964 21 IN 0 0 0 

12 Velu 48 male 12542 24 IN 0 0 1 

13 Suresh 58 male 33008 19 IN 1 0 0 

14 Priya 41 female 59629 19 IN 0 0 0 

15 Deepakumari 35 female 36205 20 IN 1 1 0 

16 Sathish kumar 47 male 31520 22 IN 0 0 0 

17 Uma 

maheshwari 
56 female 51852 21 IN 0 0 0 

18 Chandrasekar 59 male 32620 23 IN 1 0 0 

19 Karthikeyan 43 male 49874 17 IN 0 0 0 

20 Jeeva 32 male 16523 19 IN 1 0 1 

21 Revathi 48 female 52214 20 IN 0 0 0 

22 Meenatchi 43 female 75698 21 IN 0 0 0 

23 Suja 47 female 63699 22 IN 1 1 0 

24 Janagan 51 male 22588 24 IN 0 0 0 

25 Gajendran 53 male 48523 25 IN 1 0 0 

26 Pattammal 63 female 28520 25 IN 0 0 1 

27 Ajith 31 make 72410 24 IN 1 0 0 

28 Shanmugam 59 male 51596 23 IN 0 0 0 

29 Pandurangan 56 male 63574 23 IN 1 1 1 



30 Shamma bee 68 female 31856 22 IN 0 0 0 

31 Ananda murali 64 male 76851 24 IN 0 0 0 

32 Radha 62 female 35206 19 IN 0 1 0 

33 Phelomina 

devi 
35 female 99096 19 IN 1 0 0 

34 Pitchamuthu 63 male 83326 21 IN 0 0 0 

35 Pachaiyappan 67 male 53586 20 IN 0 1 1 

36 Sundaramoort

hy 
66 male 49448 23 IN 0 0 0 

37 Sarojammal 63 female 33699 22 IN 1 0 0 

38 Babyammal 61 female 25963 20 IN 0 0 0 

39 Elumalai 61 male 68888 24 IN 0 0 0 

40 Janardhanan 62 male 79653 25 IN 0 0 1 

41 Govindhan 42 male 32956 25 C 0 1 0 

42 Vijaya 51 female 48458 25 C 0 0 0 

43 Praveen kumar 31 male 39994 21 C 1 1 1 

44 Vinoth 46 male 59012 22 C 0 0 0 

45 Velayutham 44 male 35000 23 C 1 0 0 

46 Karuppiah 67 male 46748 20 C 1 0 1 

47 Sethupathi 43 male 68925 19 C 0 0 0 

48 Shivaji 68 male 35362 20 C 1 1 0 

49 Vigneshwari 36 female 49563 20 C 0 0 1 

50 Vasanthi 46 female 32031 21 C 0 0 0 

51 Pandiyarajan 52 male 74859 22 C 1 1 0 

52 Jegadeeswari 43 female 26130 23 C 1 0 0 

53 Hannah paul 66 female 43210 25 C 0 1 1 

54 Ranjini 33 female 56743 25 C 1 0 1 

55 Paavadai 69 male 32786 25 C 1 0 0 

56 Sasindhar 42 male 76324 18 C 1 1 0 

57 Anand naidu 46 male 47831 19 C 0 0 0 

58 Sarala 64 female 75230 18 C 1 1 1 

59 Udaya kumar 53 male 33542 20 C 0 0 0 

60 Rajendra babu 47 male 48722 22 C 1 1 0 

61 Chinna thambi 65 male 16743 22 C 0 0 1 

62 Manorama 61 female 86531 22 C 0 0 0 



MASTER CHART 

0 - Not Present & 1 yes 

IN - Interrupted 

C - Continuous 

 

 

 

 

 

 

 

 

 

63 Dhanalakshmi 48 female 65321 23 C 1 1 1 

64 Kumari 52 female 65332 21 C 1 0 1 

65 Kotteswari 37 female 52105 24 C 1 0 0 

66 Manoharan 54 male 76529 25 C 0 1 0 

67 Palani 44 male 62109 26 C 0 0 0 

68 Malliga 55 female 45025 25 C 1 0 1 

69 Mohammad 

yusuf 
56 male 65839 26 C 0 1 0 

70 Begum 43 female 59825 22 C 0 0 1 

71 Christopher 49 male 77736 23 C 1 0 0 

72 Murugeshwari 64 female 45972 24 C 0 0 0 

73 Rajeshwari 44 female 48905 24 C 1 1 0 

74 Kuppamal 51 female 29074 22 C 0 0 0 

75 Jagannathan 46 male 35891 23 C 1 0 1 

76 Lalitha 62 female 78902 24 C 0 0 0 

77 Seline 63 female 39093 24 C 1 1 0 

78 Thirumozhi 61 female 26305 24 C 0 0 0 

79 Pushparaj 39 male 74871 25 C 1 0 1 

80 Ranganathan 49 male 35055 26 C 1 1 0 



 

 

 

 

 


