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ABSTRACT 
 

BACKGROUND 

Abdominal wound dehiscence either partial or complete, a common 

complication of lapratomy and causes a significant mortality and morbidity, 

with prolonged hospital stay and repeated surgical interventions. So if any 

system to predict possibility of wound dehiscence, prophylactic retention 

suturing can be done to prevent adverse events. This study is done to compare 

such Retention suturing with conventional primary closure in Emergency 

Laparatomies done for perforation peritonitis. 

 The objective of this study was to assess the reduced rate of dehiscence in 

midline laparatomy using prophylactic retention sutures in high- risk patients. 

MATERIALS AND METHOD 

Our study included 60 patients who underwent Emergency lapratomy for 

perforation peritonitis under regional or general anaesthesia were randomized 

into two groups of 30 each. The study group with monitoring of wound 

healing, pain, hospital stay, wound gaping, wound infection, evisceration in 

post operative period. 

RESULTS 

 In our study, we have derived that , 14 out of 30 patients (46.7%) who 

underwent convention primary closure developed wound dehiscence when 



compared to 3  out of 30(10.0%) in prophylactic retention suturing group . 17 

out of 60 patients underwent re-surgery.  

Also there was significant difference in the post operative pain(p-0.001) and 

duration of hospital stay(p-.001) lesser in retention suturing group.  

CONCLUSION 

 Study concludes that Prophylactic Retention suturing in patients with  

perforation peritonitis undergoing emergency midline laparotomy decreases the 

incidence of wound dehiscence, reduces pain and lessens hospital stay in high 

risk patients, when compared with conventional primary wound closure. 

 KEYWORDS: prophylactic, Retention suturing, perforation peritonitis, 

wound gaping 
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INTRODUCTION 

Acute wound failure (wound dehiscence or a burst abdomen) refers to 

postoperative separation of the abdominal musculo-aponeurotic layers. Acute 

wound failure occurs in approximately 1% to 3% of patients who undergo an 

abdominal operation. Dehiscence most often develops 7 to 10 days 

postoperatively but may occur anytime after surgery, from 1 to more than 20 

days. A multitude of factors may contribute to wound dehiscence. Acute 

wound failure is often related to technical errors in placing sutures too close to 

the edge, too far apart, or under too much tension. Local wound complications 

such as hematoma and infection can also predispose to localized dehiscence.  

Increased intra-abdominal pressure (IAP) is often blamed for wound. In healthy 

patients, the rate of wound failure is similar whether closure is accomplished 

with a continuous or interrupted technique.   In high-risk patients, however, 

continuous closure is worrisome because suture breakage in one place weakens 

the entire closure. Predisposing factors which may include Technical error in 

fascial closure,Emergency surgery,Intra-abdominal infection, Advanced age, 

Wound infection, hematoma, and seroma, Elevated intra-abdominal pressure, 

Obesity, Chronic corticosteroid use, Previous wound dehiscence, Malnutrition, 

Radiation therapy and chemotherapy, Systemic disease (uremia, diabetes 

mellitus). 

Generalized peritonitis patients requiring emergency laparotomies are at 

high risk of post operative complications including wound infections, 

dehiscence and evisceration. 



2 
 

In addition poor nutritional status and delayed presentation is associated 

with increased incidence of wound dehiscence. 

Additionally, total cost of treatment increases both in terms of lengthy 

hospital stay, nursing and man power utility in treating this patient and its 

complications. 

 Different surgical techniques /sutures for closing the laparotomy 

wounds are being advocated such as interrupted or continuous suturing, mass 

closure/ layered closure , delayed absorbable/non-absorbable . Abdominal 

wound dehiscence is surgically managed by retention sutures, mesh, biological 

implant placement, and interrupted X sutures. 

There is decreased incidence of wound dehiscence in-patients 

undergoing laparotomies for perforation peritonitis, by prophylactic placement 

of retention sutures.  Thereby reducing post operative morbidity and mortality 

and better outcome. 

Main objective of the study is to compare the wound healing in 

prophylactic retention suturing verses conventional primary closure in 

emergency laparotomies for perforation peritonitis.  

Secondarily to compare, incidence of wound dehiscence, wound 

infection, post operative pain, re-surgery and hospital stay. 
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AIM AND OBJECTIVE 

 The aim of the study is to compare the efficacy of prophylactic retention 

suturing technique versus conventional primary closure in patient undergoing 

midline laparotomy for perforation peritonitis in terms of wound dehiscence, 

post operative pain, hospital stay and  re-surgery. 
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MATERIALS AND METHODS 

This comparative study of wound healing in perforation peritonitis is 

based on the patients admitted with signs and symptoms of peritonitis due to 

gastrointestinal perforation for a period of 12 months from December 2016 to 

December 2017, in general surgery department of Coimbatore medical college 

hospital, Coimbatore. 

A total of 60 patients presenting with perforation peritonitis at 

emergency department were subjected to emergency midline laparotomy. They 

are divided into two groups by simple random sampling. 

For all the cases detailed history, complaints, clinical features were 

taken and vital signs recorded. 

These patients were subjected to investigations – complete blood counts, 

renal function tests, serum electrolytes, liver function tests with serum proteins, 

electrocardiogram, X-ray chest and abdomen erect, viral markers and blood 

grouping & Rh typing. 

STUDY DESIGN: 

  Prospective comparative study. 

DURATION OF STUDY: 

 12 months (December 2016 to December 2017) 
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SAMPLE SIZE: 

 Simple random sampling 

 Group A- conventional primary closure done (30). 

 Group B- prophylactic retention suturing (30). 

INCLUSION CRITERIA: 

1) Patients with features of perforation peritonitis undergoing emergency 

laparotomy. 

2) Patients age group 20 years and above. 

3) Patients with Anaemia. 

4) Patients with Hyperbilirubinemia. 

5) Patients with Hypoproteinemia. 

EXCLUSION CRITERIA: 

1) Age less than 20 years. 

2) Immuno-compromised patient. 
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METHODOLOGY 

After proper clinical assessment the patients were actively resuscitated 

with analgesics, intravenous fluids, nasogastric aspiration and antibiotics. The 

bladder was catheterized to monitor the urine output. 

After stabilizing the general condition, the patients were taken up for 

surgery. 

Postoperatively nasogastric aspiration was continued, nutrition and electrolyte 

balance were maintained with intravenous fluids. Daily the patients were 

assessed for recovery and complaints if any were recorded. 

A separate proforma for each case containing all the relevant particulars 

were maintained. The patients were followed up in the post operative period 

and the post operative outcomes of all patients were documented and graphed 

into groups separately.  

 
The incidence of  all the  post operative outcomes for pain, wound 

infection, seroma formation, wound dehiscence and evisceration are statically 

computed as percentage and the final results was given in  accordance to the 

study and observations made. Patients were monitored in the post operative 

period for pain, wound infection, seroma formation, wound dehiscence, and 

evisceration. All data were recorded and  statistically analysed. 

Specific instruction was given to each patient on discharge, to come for 

periodical review regularly. 
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REVIEW OF LITERATURE 

 
Intra abdominal infections have been well recognized throughout the 

history of medicine. Widespread application of sophisticated investigations, 

prompt surgical intervention and effective antibiotic therapy have significantly 

reduced the mortality from 90% at the initial part of the century to 10-20 %  

today. Despite these advances mortality persists, with the patients succumbing 

to the effect of sepsis and eventual multisystem organ failure. 

Peritonitis can be defined as a state where there is inflammation of the 

peritoneum in response to an injury or the infection. A perforation is one that 

extends through the wall of the gastrointestinal tract, establishes 

communication between the lumen of the viscus and the surrounding peritoneal 

cavity, causing peritonitis. 

The initial peritonitis is followed by most dramatic and devastating 

sequence of events which of not properly managed may cause severe morbidity 

and mortality. So early detection and prompt definitive treatment which is 

usually surgical, measures a lot in the prognosis of the patient. 

HISTORICAL ASPECTS: 

Peritonitis due to perforation of peptic ulcer was described by Littre in 

1970- In his case study of acute perforated peptic ulcer, described a lady patient 

HENNEITTA ANNA – Duchess or Orleans and daughter of CHARLES I. She 
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developed signs of peritonitis and died within 9 hours of the onset of 

symptoms. The autopsy revealed a perforated gastric ulcer. 

CHRISTOPHER RAWLINSON reported one case in 1729 and JACOB 

PENADA another in 1795. HANBURGEA in 1746 presented the first 

duodenal ulcer perforation. In a review of literature, the clinical features of 

peritonitis was described by CRUEILEIR in 1835. Illustrations of peptic ulcer 

perforation were recorded in his Atlas. BRINTON made a collection of 234 

cases in 1857. HEUSNER was first surgeon to perform a simple closure of 

perforated ulcer in 1892. Duodenal ulcer perforation closure was done first by 

DEANAM in 1894. 

In 1929 CELLON JONES developed the technique of using live 

omental patch. Contributions in this field came from ROSCOE GRAHAM-

1937 developed technique of free omental patch. Perforative peritonitis was a 

rare disease some 100 years ago. RODNEY MAINGOT reports that 30 years 

age the mortality in perforation was 30%. Ten years later it has declined to 

10% ILLINGWORTH and AVERY JONES et.al found that the mortality was 5 

% in 1953 and now it is less than 5%. 

Contributions in this field came from ROSCOE GRAHAM- 1937 

          LANGMAN-  1979 

          WALT & COLLLOGNES- 1982 

          BONNERIE- 1985 
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ANATOMY 

ANATOMY OF PERITONEUM 

James Doughlas of Edibourgh first described the peritoneal cavity in 

1730. Peritoneum is a serous membrane lining the peritoneal cavity. It invests 

the abdominal structures. Peritoneum consists of visceral and parietal layers. It 

is divided in greater sac and lesser sac communicating through foramen of 

Winslow. Peritoneum has got the surface area of two meters normally it 

contains about 75-100 ml of clear straw-coloured fluid. 

PERITONEAL FOSSASE 

The right and left sub-phrenic spaces like between diaphragm and liver 

and are on each side of the Falciform Ligament. The hepato-renal recess or 

pouch lies between the right lobe of liver, Right kidney and right colic flexure. 

These lie above the greater omentum. 

Duodenal fossae, caecal fossae and pelvic fossae are below the greater 

omentum. In the male the Recto-vesical fossae lies between rectum and 

bladder. In the female the uterus and its broad ligaments divide this recto-

vesical pouch into vesico uterine and Recto- uterine fossae. 

THERE ARE FOUR GUTTERS 

1.  The right lateral gutter is placed lateral to the ascending colon and 

 caecum. 
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2.  The left lateral gutter is placed lateral to the decending colon and 

 sigmoid. 

3.  The right medial gutter lies between the root of the mesentry and 

 ascending colon. 

4.  The left medial gutter lies between the root of the mesentry and 

 descending colon. 

Right medial gutter is closed above and below. Other three lead to the Pelvis. 

The right lateral gutter conducts from the right sub-phrenic space and 

hepatorenal pouch into the pelvis in sitting posture.  

SURGICAL PHYSIOLOGY 

 

Peritoneal cavity is the largest cavity in the body, the surface area of its 

lining membrane is 1.8m2 , equal to the surface area of the skin. This serous 

membrane is composed of single layer of polyhedral mesothelial calls resting 

upon a thin layer of fibroblastic tissue. Beneath these two layers lies a highly 

vascularised connective tissue with a network of lymphatic tissue. 

It is estimated that edema of the peritoneum of 1 mm thickness may lead 

to sequestration of 18 Ltrs of fluid. It functions as a passive semi permeable 

membrane to the diffusion of water, electrolytes and macrolytes. 

Normally < 50 ml of sterile, pale yellow coloured peritoneal fluid is 

present in the cavity. It resembles lymph fluid,has low specific gravity (1.000) 
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and contains lymphocytes and polymorphs. The cell count is usually <3,000 

cells per cubic mm. 

Peritoneal fluid is secreted by visceral peritoneum, circulated through 

the peritoneal cavity, finally the fluid is mostly absorbed into the lymphatic 

circulation via peritoneal surfaces and also through diaphragmatic lymphatic. 

Negative intra thoracic pressure during inspiration facilities this fluid 

movement into thoracic lymph channel. 

Bacterial clearance from peritoneal cavity depends on, 

1) Subdiaphragmatic lymphatic channels 

2) Phagocytosis by peritoneal macrophages. 

These two local mechanisms represent the first line of defense against the 

bacterial contaminations. 

 PATHO PHYSIOLOGY 

 Following any type of injury the peritoneum reacts by way of 

inflammation the intensity of which varies according to the etiology. 

 The sequence of events being, the release of Histamine and other 

permeability promoting factors from the Mast cells, resulting in the permeation 

and exudation of protein rich plasma, containing fibrinogen into the peritoneal 

cavity. In addition, Thromboplastin and tissue plasminogen activators are also 

released which are very much needed for the conversion of fibrinogen into 

fibrin which is responsible for the adhesion formation. 
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 The healing of the peritoneal defect is extremely fast and in many a 

times healing is complete by 3 days and mesothelial regeneration is complete 

by the 8th day. 

Unlike the skin which heals from the centripetal growth from the wound 

margin peritoneal defect is repaired from everywhere simultaneously. 

 Apart from the peritoneal response other manifestation include the 

metabolic response, Bowel response and hypovolemia. A surgeon dealing with 

a case should bear this in mind. 

Metabolic response is in short by way of increased glucose conception, 

increased anaerobic metabolism because of glycolysis. 

 Bowel reacts to peritonitis initially by increased motility only to 

gradually become abscent and adynamic ileus results. It is favourable site for 

accumulation of gas and fluid in the third compartment. 

 The fluid which accumulates in the gut is mostly from the extra cellular 

compartment, constituting like that of plasma which ultimately results in 

hypovolemia. 

BACTERIOLOGY 

 

 Despite the massive contamination and complexity the microbial 

spectrum that results from perforative peritonitis within 48 hours, is narrow and 

only few organisms could be isolated. Among them, commonest are, E.Coli, 
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Anaerobic Bacteroides species, Enterococci, Aerobic and anaerobic Strepto 

cocci and clostridia species. 

 E.coli and Entero coccus are predominating during peritonitis phase 

while Bacteroids predominate phases. 

Factors favour the localization of peritonitis 

1)  Anatomically the peritoneal cavity proper is subdivided into supracolic 

and infracolic compartments by the tranvers colon and its mesocolon. 

This decreases the spread of infection from one to the other. 

2)  Formation of fibrinous adhesion between the loops and parietis. 

3)  Outpouring of serous fluid rich in leucocytes and antibodies. 

4)  Paralytic ileus. 

5)  Greater omentum envelops the inflamed structures. 

Factors cause the spread of Peritonitis 

1)  When perforation occurs suddenly before protective mechanisms have 

been mobilized. 

2)  Ingestion of food stimulates the peristaltic activity which favours 

diffusion. 

3)  Purgatives and enema 

4)  Virulent organisms 
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5)  In children – Omentum is small 

6)  Injudicious and rough handling of localized collection. 

7)  Immunodeficiency states- AIDS, Immunosuppressant drugs etc. 

X – RAY CHEST – PA – VIEW- 

GAS UNDER THE DIAPHRAGM 
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ETIOLOGY 

 

1) TRAUMA 

 Blunt 

 Penetrating – Incised clean wounds as knife wounds/ Ragged or 

blunt wounds. 

 Iatrogenic 

2) PEPTIC ULCER DISEASE 

3) INFLAMMATORY 

 Diverticulars 

 Ulcerative colitis 

 Crohn’s disease 

4) VASCULAR 

  Ischaemic colitkis 

 Volvulus 

 Vascular occlusion 

5) Mechanical 

 Volvulus 

 Obstruction 

 Band 

 Malignant – proximal perforation 

6) MALIGNANT PERFORATION - Through site of the lesion 

7) BARIUM ENEMA/MEAL 
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8) FOREIGN BODY 

9) SPONTANEOUS PERFORATION 

  Perforations secondary to peptic ulcer may be either gastric ulcer 

perforation or duodenal ulcer perforation, which again can be of acute onset 

or chronic ulcer going in for perforation. The causative reasons for peptic 

ulcer are beyond the scope of this study but the precipitating causes for 

perforations are discussed later. 

  In contrast to the peptic ulcer, trauma is showing itself to be an 

ascending cause of perforative peritonitis. It can be in the form of 

penetrating injuries which constitute stab injuries, penetrating Road traffic 

injuries, Industrial Injuries, Gun shot injuries and less commomly bull gore 

inuries. Blunt injuries like fall from a height or road traffic accidents 

produce perforative peritonitis by way near of distruption in continuity of 

hollow viscus more commonly near the fixed points of the small intestine. 

  Through inflammatory bowel disease, Typhoid, Tuberculosis and 

Amoebiasis are very much common, these being the cause of peritonitis is 

very  much less for the prevalence of the disease. 

  Maligancy is a disease of old age and in particular, gastric 

malignancy more so ulcerative type occasionally results in perforation. 

  Ischaemia of the bowel can cause peritonitis either by ischaemic 

necrosis of the bowel wall resulting in peritonitis, or the free permeation of 

toxic material and bacteria across the non-viable intact bowel. Both 
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varieties are seen in cases like Volvulus, strangulated hernias and 

obstruction due to strictures. 

 
CLINICAL FEATURES 

  Perforation peritonitis is the most common type of peritonitis. As 

already discussed the peritoneal infection is arising from an intra abdominal 

source, usually perforation of a hollow viscus. The majority of these 

episodes are the results of primary lesions of the Stomach, Duodenum, 

Small intestine, Colon and Appendix. Depends upon the severity of the 

lesions peritonitis may be a localized or diffused. 

FEATURES OF LOCALISED PERITONITIS 

  Patients will have abdominal pain and vomiting. Systemic signs 

like fever and tachycardia will be present. Important signs like guarding and 

rigidity of the abdominal wall over the inflamed area will be obvious. Each 

area will have peculiar presentation, for example, shoulder tip pain in 

subphrenic abscess, urinary symptoms and mucus diaeehea in pelvic 

peritonitis. Here in pelvic peritonitis, abdominal signs are less but 

tenderness on PV or RR is more pronounced. 

  The localized peritonitis may resolve with appropriate treatment 

or followed by abscess formation or become diffuse peritonitis. 
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DIFFUSE (GENERALISED) PERITONITIS 

 The clinical course can be divided into three phases which overlap with 

each other: 

1) Initial phase 

2) Intermediate phase 

3) Terminal phase 

1. INITIAL PHASE 

Abdominal pain is almost always the predominant presenting symptom. 

It is first experienced at the site of the original lesion and spreads outwards 

from here. To start with it is a sudden,sharp and severe pain. In fully 

established peritonitis it is constant, burning and aggravated by movement or 

breathing. So that the patient remains still and in recumbent position. 

Anorexia, Nausea and Vomiting, as well as thirst and oliguria are 

frequently present. Systemic signs like Fever, Diaphoreses, Tachycardia and 

Hypotention are usually present. 

Abdominal tenderness, guarding and rigidity (referred as board like) are 

extensive in anterior abdominal wall involvement, and are less in pelvic 

peritonitis and in lesser sac collection. Obliteration of liver dullness is an 

important diagnostic sign, but its absence does not rule out the perforation. 

Bowel sounds are diminished and with the onset of paralytic ileus it become 

absent. 
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These typical features may be absent in very young and old aged, 

immunosuppressed, quadriplegic, comatose patients and in early post operative 

period. 

2. INTERMEDIATE PHASE: 

If unattended, the patient goes into this phase. Some times this phase is 

called as Stage of Delusion, because here the patient feels better with slow 

pulse, decrease pain and tenderness leaving a silent and soft abdomen which 

misleads the observer. Some times with this phase the peritonitis may become 

localized with the formation of abscess. 

3. TERMINAL PHASE 

If resolution or localization have not occurred the patient develops 

toxaemia and shock which is evident by effortless regurgitation of feculent 

material, paralaytic ileus with increasing distended and silent abdomen. Signs 

of circulatory failure like cold and clammy extremities, sunken eyes, dry 

tongue, thread irregular pulse, drawn and anxious face (Hippocratic facies) are 

obvious. Finally the patients lapses into unconsciousness due to multi system 

failure. 
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HOLLOW VISCUS PERFORATION 
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MANAGEMENT 

The primary objectives in the management of secondary peritonitis are, 

1) Resuscitation and general care of the patient 

2) Antibiotic therapy 

3) Surgical management 

4) Continued metabolic support 

1) Resuscitation and general care of the patient: 

a) Intravenous fluids 

Plasma volume must be restored and the electrolyte concentration also 

to be corrected along with plasma protein replacement. The effectiveness of the 

theraphy is judged by the normalization of pulse, blood pressure and mental 

status. Invasive peripheral arterial and central cardiac pressure monitoring 

catheters (Swam – Ganz catheters) should be placed in patients with specific 

shock, old age or cardiac, pulmonary,renal insufficiencies. 

b) Nasogastric aspiration  

Ryles tube is passed into the stomach to decompress it, this prevents 

pulmonary aspiration and abdominal distension. Intermittent aspiration is 

maintained till the ileus is resolved. 
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c) Analgesia   

Pain must be relieved before and after the surgery. Morphine may be 

given and continued for 8 hours. This allows early mobilization and 

physiotheraphy in the postoperative period which prevents complications like 

atelectasis, deep vein thrombosis and pulmonary embolism. 

d) Oxygen is needed especially in septic shock  

e) Fluid balance chart  

Urinary drainage catheter is essential to monitor the hourly urine output 

which is a reliable indicator of fluid resuscitation. To the urine output, gastric 

aspiration and other loses are added then fluid requirement is estimated. 

This amount to be replaced in phased manner. 

f)  BLOOD TRANSFUSION IF NECESSARY 

g)  Others - H2 – Blockers, Antacid theraphy etc. 

2. ANTIBIOTIC THERAPHY 

Administration of antibiotics prevents multiplication of bacteria and the 

release of endotoxins. As the infection is usually a mixed one, presumptive 

theraphy which covers the aerobic gram negative rods and anaerobic organisms 

is started. The agents used against aerobic organisms are Aminiglycosides, II & 

III generation Cephalosporins, Monobactum, Ampicillin with Sulbactum / 

Clavulanic acid etc. For anaerobic organisms Metronidozole is used. To 
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prevent the recurrence of sepsis, therapy should be continued for adequate 

duration, ie. Till the temperature and cell count become normal. 

3. SURGICAL MANAGEMENT 

In perforation peritonitis surgical control of the infecting organism is the 

mainstay of the treatment. Here, only basic essential general surgical concepts 

are discussed. Specific operations for each organ is dealt with in the later part. 

The operative management is primarily directed towards the, 

1) Control of the source of contamination 

2) Reduction of the bacterial inoculums. 

1. CONTROL OF THE SOURCE OF CONTAMINATION: 

Once the patient is fit for anaesthesia and surgery, exploration of the 

abdomen is carried out usually through a midline incision which gives a wide 

exposure and access to majority of the peritoneal cavity. The contaminating 

source is identified and dealt with simple closure of the perforation or resection 

of the perforated viscus or exclusion of the affected organ. 

2. REDUCTION OF THE BACTERIAL INOCULUM 

The following procedures are generally avocated, 

a.  After the cause has been dealt with,whole peritoneal cavity is explored, 

the collected fluid is sucked out, debridement and removal of fibrin,blood clot 
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and necrotic material is done. Copious irrigation of peritoneal cavity with 2 to 3 

liters of normal saline. 

b. Continuous post operative lavage with the placement of multiple catheters 

and closed suction drainage. Lavage with crystalloid  

c. Planned repeated laparotomy or repeated reexploration with the use of zipper 

debridement of necrotic materials, drain abscesses and post operative recurrent 

sepsis have received renewed interest. 

PROGNOSIS 

With modern treatment perforative peritonitis carries a mortality range 

from 10% to 40% Mortality for duodenal ulcer and appendicular perforation is 

usually about 0 to 10%, for intestinal perforation 20 to 40% and for 

postoperative perforation about 0%. The factors influencing the mortality are, 

1.  Age of the patient – Greater in the older age group. 

2.  Time interval between the occurrence of perforation and imitation of 

treatment – there is approximately a five fold increase in the mortality 

among the patients who received  the treatment after 24 hours compared 

to the patients who reached within 6 hours. 

3.  Site of perforation – Mortality is more in colonic perforation. 

4.  Extent of the diseases. 

5.  Electrolyte imbalance. 
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6.  Undrained collections. 

7.  Multisystem breakdown – Renal, cardiac, hepatic and pulmonary 

insufficiencies. 

8.  Malignancy, diabetes,etc.,   

COMPLICATIONS 

 All the complications of a severe bacterial infection are possible but the 

specific complications of peritonitis are as follows: 

1) Residual Abscess – Can occupy any of the following sites, 

a)  Sub phrenic space 

b)  Paracolic gutters 

c)  Right iliac fosa 

d)  Pelvic cavity 

In majority of the cases the abscess resolves with proper antibiotic therapy. If 

the abscess fails to resolve, it can be managed by one of the following methods: 

a)  Ultra sound of C.T. guided aspiration 

b)  Percutaneous placement of drainage tube under fluoroscopic or Ultra 

sound control. 

c)  Open drainage 

d)  Pelvic abscess is drained through pervaginal or perrectal route. 
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2)  Paralytic ileus 

3)  Acute Intestinal Obstrucion due to peritoneal abdhesion.  

4)  Would infection – Commonest organisms involved are Staphylo coccus 

aureus, Entero coccus, E. Coli, pseudomonas, Klebsiella, and Proteus 

infection is more in intestinal perforation. 

5)  Wound dehiscense and burst abdomen 

6)  Fistula and sinus formation 

7)  Deep vein thrombosis 

8)  Pulmonary infection and atelectasis. 

BIOLOGY  OF WOUND HEALING  

  
Wound healing is the mechanism whereby, body attempts to restore the 

integrity of the injured part. This falls far short of tissue regeneration by 

pluripotent cells . 

It is the body’s response to tissue injuries, this is an essential and most 

primitive process common to all multicellular organisms. Here  a principal type 

of cell assumes embryonic features and undergoes migration, divides and then 

differentiates to produce and extra cellular matrix in a seemingly less that of 

hostile or optimal environment. 
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Factors influencing healing of a wound 
 

Site of the wound 

 Structures involved 

 Mechanism of wounding 

Incision 

Crush 

Crush avulsion 

 Contamination (foreign bodies/bacteria) 

 Loss of tissue 

 Other local factors 

Vascular insufficiency (arterial or venous) 

Previous radiation 

Pressure 

 Systemic factors 

Malnutrition or vitamin and mineral deficiencies 

Disease (e.g. diabetes mellitus) 

Medications (e.g. steroids) 

Immune deficiencies (e.g. chemotherapy, acquired 

immunodeficiency syndrome (AIDS)) 

Smoking 
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Classification of wound closure and healing 
 
Primary intention 

 Wound edges opposed 

 Normal healing 

 Minimal scar 

_ Secondary intention 

 Wound left open 

 Heals by granulation, contraction and epithelialisation 

 Increased inflammation and proliferation 

 Poor scar 

_ Tertiary intention (also called delayed primary intention) 

 Wound initially left open 

 Edges later opposed when healing conditions favourable 

 wound surface. Fibroblasts require vitamin C to produce collagen. 

The wound tissues formed in the early part of this phase is called 

granulation tissue. In the latter part, there is an increase in the tensile strength 

of the wound due to increased collagen, which  at first deposited in  random 

fashion . It consists of type III collagen. 

The remodelling phase is characterised by maturation of collagen (type I 

replacing type III until a ratio of 4:1 is achieved). There is a realignment of 

collagen fibres along the lines of tension, decreased wound vascularity and 

wound contraction due to fibroblast and myofibroblast activity. 
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TYPES OF HEALING 

1. Primary Intention 

Usually surgical incisions heal by primary intention, where the wound 

edges are brought together(apposed) andwhen held in a place by mechanical 

means shortly after injury (adhesive strips, staples &sutures), allowing the 

wound time to heal and develop enough strength to withstand stress without 

support. 

It is also the way most surgical wounds heal. Typically such wound are 

created in aseptic conditions with minimal bacterial contamination and a minor 

amount of tissue damage. They have accurately apposed and sutured wound 

edges. Epithelialization and contraction have little role in this type of healing. 

 
2. Secondary Intention 

When the wound is left opened, healing by secondary intention happens, 

because of the presence of infection, excessive trauma or skin loss, and the 

wound edges come together naturally by means of granulation and 

contractions. 

There are 3 main reasons why wound  undergo this form of  healing :  

Wound infection, substantial tissue damage or lack of skin edge 

apposition. This form of repair is also encountered following ulceration, 

abscess formation, major superficial wounds or tissue infarction. Healing by 

secondary intention allows the natural process to occur without surgical 

closure. Wound contraction may be  the most important factor that aids 

secondary healing. 
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3. Tertiary Intention or Delayed Primary Closure 

Often performed in contaminated wounds, does not retard wound 

strength. Thus delayed closure may decrease wound morbidity without 

impairing wound strength. 

PHASES OF WOUND HEALING 

There are essentially 3 phases of wound healing: 

LAG PHASE / INFLAMMATORY OR EXUDATIVE PHASE 

 Inflammation of  the wound and mobilization of the cells which  

synthesize granulation tissue.  

 Lag phase is entitled not because it is a phase of inactivity in wound 

repair, but simply because there is no significant increase in the 

mechanical strength of the wound.  

Proliferative or granulation phase 

 Granulation tissue was formed in the wound; collagen and 

mucopolysaccharides are synthesized by the granulation tissue, and 

there is increase in the mechanical strength of the wound. 

Wound contraction ( matrix formation ) or remodelling phase 

 Cells in the wound diminish in number but there is extensive 

remodelling of wound collagen and further increase in mechanical 

strength of the wound. 
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INFLAMMATION / EXUDATIVE PHASE ( 2-5 DAYS) 

 It begins immediately upon injury and lasts for few days. Tissue injury 

may cause disruption of blood vessels and extravasation of blood components. 

The blood clot re-establishes haemostasis and provides extracellular matrix for 

cell migration. Platelets not only facilitate the formation of a haemostatic plug 

but also secrete several mediators of wound healing such as platelet derived 

growth factor that attract and activate macrophages and fibroblasts. Several 

vasoactive mediators and chemotactic factors are generated by the coagulation 

and activated complement pathways, which help in recruiting inflammatory 

leukocytes to the site of injury. 

 
With in the first 5 – 6 hours after injury, neutrophils enter the wound. 

Infiltrating neutrophils cleanse the wounded area of foreign particles and 

bacteria are then extruded with the eschar or phagocytosed by macrophages. 

 Monocytes  then infiltrate the wound by 24 – 48 hours in response to 

specific chemo attractants such as TGF-β. It becomes  activated  macrophages, 

which in turn releases growth factors such as platelet – derived growth factors 

and vascular  endothelial growth factors which initiate the formation of 

granulation tissue. Macrophages bind to specific proteins of the extracellular 

matrix by their integrin receptors, an action that stimulates phagocytosis of 

micro organisms and fragments of extra cellular matrix.  

Many important cytokines are released by the macrophages like CSF-1, 

TNF –a, TGF-a, IL-1 and other growth factors, which are necessary   for the 

initiation and propagation of the new tissue formed in the wounds. Thus 
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macrophages appear to have a pivotal role in the transition between 

inflammation and repair. 

EPITHELIALIZATION 

 In this period, there is also proliferation of epithelial cells at the 

epidermal-dermal junction, which migrates towards the midline reforming a 

thin epidermal layer under the surface of the clot in sutured surgical wounds 

epithelial migration begins within the first  24 hours of the injury and may be 

completed as early as 72 hours in healthy individuals 

 Closure of the wound is not the only function of epithelial cells in the 

inflammatory phase. The  development of techniques in molecular biology has 

led to unequivocal identification of many uninvolved cytokines. Keratinocytes 

have been shown to produce GM-CSF, TGF-a and fibroblast proliferation and 

enhances the production of type I and II collagen mRNA and an angiogenic 

factor. Thus they help to prepare and promote the next phase of wound healing. 

PROLIFERATION OF  GRANULATION TISSUE ( 2 days – 3 weeks) 

Several chemotactic, growth and activating factors produced in the 

inflammatory  phase are used in the initiation and development of granulations 

tissues, which lasts for about 4 – 21 days after injury. 

Granulation tissue comprise a loose matrix of fibrin ,fibronectin, 

collagen and glycosaminoglycans, particularly hyaluronic acid, containing 

macrophages, fibroblasts and in growing blood vessels. In incisional wounds 

during proliferation  phase the wound begins to gain tensile strength, but at the 
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sametime it is during this phase that wound dehiscence and evisceration most 

commonly occurs. 

FORMATION OF GRANULATION TISSUE 

 New stroma,  called granulation tissue begins to invade the wound space 

approximately four days after injury. Numerous new capillaries endow the new 

stroma with its granular appearance. Macrophages, fibroblasts and blood 

vessels move into the wound space at the same time. The macrophages provide 

a continuing source of growth factors necessary to stimulate fibroplasias and 

angiogenesis; the fibroblasts produce the new extracellular matrix necessary 

that support cell in growth and blood vessels carry oxygen and nutrients to 

sustain cells metabolism. 

 Growth factors especially platelet derived growth factors PDGF and 

TGF β stimulate the fibroblasts to proliferate and migrate into the wound space. 

The structural molecules o the newly formed extracellular matrix, termed the 

provisional matrix, contribute to the formation of granulation tissue by 

providing a conduit for cell migration.  

 These molecules include: Fibrin, Fibronectin, Hyaluronic acid 

The appearances of fibronectin and the appropriate receptors that bind 

fibronectin, fibrin or both on fibroblast appear to be the rate limiting step in the 

formation granulation tissue. The fibroblasts are responsible for the synthesis, 

deposition and remodelling of the extracellular matrix. Conversely the extra 

cellular matrix can have a feed back effects on the ability of fibroblasts to 

remodel. 
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 Cell movement into a blood clot of cross – linked fibrin or into tightly 

woven extracellular matrix requires an active proteolytic system that can cleave 

a path for cell migration. A variety of fibroblast derived enzymes including 

plasminogen activator and collagenases are potential candidates for this task. 

 After migrating into wound, fibroblasts commence the synthesis of 

extracellular matrix. The provisional matrix is gradually replaced with  a 

collagenous matrix. Once an abundant collagen matrix has been deposited, the 

fibroblasts stop producing collagen and the fibroblast rich granulation tissue 

starts getting replaced by a relatively a cellular scar. 

 Dysregulation of these processes occurs in the fibrotic disorders such as 

keloid formation. 

NEOVASCULARIZATION 

 Formation of new blood vessels is necessary to sustain the newly 

formed granulation tissue. Angiogenesis is a complex process that relies on 

extracellular matrix on in the wound bed and also migration and mitogenic 

stimulation of endothelial cells.  

 Induction of angiogenesis has been attributed to molecules like TGFβ, 

angiogensin, angiotropin and vascular endothelial growth factor. Low oxygen 

tension and elevated lactic acid may also stimulate angiogenesis. Many of these 

molecules mentioned above appear to induce angiogenesis by stimulating the 

production of   

a. Basic fibroblast growth factor – active during first days of repair 
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b. Vascular – endothelial cell growth factor – critical during formation of 

granulation tissue on days  4 through  to 7. 

MECHANISM 

 Injury causes destruction of tissue and hypoxia. Angiogenesis factors 

such as fibroblast growth factors are immediately released from macrophages. 

Proteolytic enzymes released into the connective tissue degrade extra cellular 

matrix proteins. Fragments of these proteins recruit peripheral blood monocytes 

to the site of injury, where they become activated macrophages and release 

angiogenesis factors. These factors stimulate endothelial cells to release 

plasminogen activator and procollagenases, which in concert get activated and 

digest basement membranes.  

The fragmentation of the basement membranes allows endothelial cells 

stimulated by angiogenesis factors to migrate and form new blood vessels at 

the injured site.  Once the wound is filled with granulation tissue, angiogenesis 

occurs and many of the new blood vessels disintegrate as a result of apoptosis. 

MECHANISM OF COLLAGEN FORMATION AND 

NEOVASCULRAISATION 

WOUND CONTRACTION OR REMODELLING PHASE  

 During second week of healing, fibroblasts assume a 

myofibroblastsphenotype  characterized by a large bundles of actin containing 

microfilaments disposed along the plasma membrane of cells and by cell – and 

cell – matrix linkage. 
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 Granulation tissue begins to be remodelled and its vascularity decreases 

as the amount of collagen increases. Maturation of the scar occurs over the next 

few months and is characterized by further remodelling. Collagen produced 

from fibroblasts is initially laid down in a vertical manner; but gradually 

changes in orientation to align across the defect, leading to increased wound 

strength. In addition collagen type III, which is initially laid down in the 

immature scar is replaced with the more mature collagen type I. 

WOUND DEHISCENCE 

Wound dehiscence is disruption of any or all of the layers in a wound. 

Dehiscence may occur in up to 3 per cent of abdominal wounds. Wound 

dehiscence most commonly occurs from the 5 th to the 8th postoperative day 

when the strength of the wound is at its weakest. It may herald an underlying 

abscess and usually presents with a serosanguinous discharge. The patient may 

have felt a popping sensation during straining or coughing. It is a mechanical 

wound failure due to various factors causing separation of the closed 

abdominal wound often with evisceration of the contents. 

RISK FACTORS IN WOUND DEHISCENCE 

General 

 Malnourishment 

 Diabetes 

 Obesity 

 Renal failure 

 Jaundice 
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 Sepsis 

 Cancer 

 Treatment with steroids 

Local 

 Inadequate or poor closure of wound 

 Poor local wound healing, e.g. because of infection, haematoma or 

seroma 

 Increased intra-abdominal pressure, e.g. in postoperative patients 

suffering from chronic obstructive airway disease, during excessive 

coughing 

  Vertical incision is more prone for dehiscence than transverse as vertical 

incision cuts across the aponeurosis and when abdominal wall contracts, it 

creates laterally directed 

tension on vertical closure. Mass closure is better than layer by-layer closure. 

Suturing of the peritoneum is not vital in wound failure; it is the fascial closure 

which decides the strength. 

 Nonabsorbable monofilament suture material is used for the closure 

even though evidence says that there is no difference between synthetic 

absorbable like polyglactic acid and nonabsorbable monofilament suture. 

Nonabsorbable suture causes prolonged wound pain but is preferred in risk 

category patients.  Suture bite interval should be 1 cm but not more; suture 

length and wound length ratio should be 4 : 1 or more but not less. 
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Pinkish serosanguineous discharge (salmon-coloured large quantity of fluid) 

from the wound. Often omentum or coils of intestine are forced out of the 

wound. Probing of the wound using gloved finger appreciates dehiscence of 

musculoaponeurotic layer. 

TREATMENT 

 Nasogastric aspiration, IV fluids. 

 Emergency surgery, i.e. under anaesthesia, wound is opened up 

properly. 

 Coils of intestines are replaced into the abdominal cavity. 

 Thorough wash is given. Wound is closed by all layer sutures, passing a 

nonabsorbable suture material through the red rubber or plastic collar—

tension sutures (which is kept for 14 days). 

  Antibiotics and IV fluids are continued. 

 Wound usually heals well without much second dehiscence. Late 

problem, may be development of incisional hernia. 

 Biological dressings, wound vacuum systems are newer modalities used. 

 
NEWER  METHODS OF MANAGING THE BURST ABDOMEN 

 Primary deep fascial closure—deep tension/retention sutures 

 Delayed closure with initial mesh wrap or pack/ Bogota bag 

 Topical negative (vacuum) pressure closure 

 Delayed skin closure or skin graft over the dehiscence wound once it 

granulates well. 
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 Placing drain in subcutaneous plane 

 Suitable antibiotic therapy; fluid management 

 Prevention of abdominal compartment syndrome, haematoma or intra-

abdominal abscess formation or sepsis. 

ANATOMY OF ANTERIOR ABDOMINAL WALL : 

The anterior abdominal wall consists of mainly 3 muscles  , the External 

oblique, the Internal oblique and the Transversus abdomins muscles. The 3 

muscles form the bulk of the Antero lateral abdominal wall. They give rise 

anteriorly to broad aponeurosis enclosing the Rectus abdominis muscle 

forming the Rectus Sheath In the anterior abdominal wall, the external oblique, 

internal oblique and transversus abdominis muscle join together( condensation 

of its fascia ) to form the linea semilunaris at the outer border of the rectus 

muscles. 

At the midline, the fascia condense again to form the Linea alba . At the 

level of umbilicus or just below it, the posterior rectus sheath becomes 

deficient forming the arcuate line or Linea semicircularis. Only the 

Transversalis fascia covers it posteriorly below the arcuate line. 

 
External Oblique Muscle 

Originates Lower 7 ribs 

Inserted : Anterior half of the Iliac crest 

Direction of Fibres: Superolateral to Inferomedial Direction 

The aponeurosis given by the External Oblique muscle passes anterior to 

the Rectus sheath to insert into the Linea alba. The lower portion of this 
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aponeurosis folds on itself to form a groove on which the cord structures lie 

and forms the Inguinal/Pouparts ligament extending from the ASIS to the pubic 

tubercle. 

 

                           EXTERNAL OBLIQUE MUSCLE 
 
Internal Oblique Muscle 

Originates : 1. Iliopsoas fascia below the lateral half of the Inguinal ligament 

2.Anterior 2/3 rd of the Iliac Crest and Lumbodorsal fascia 

Inserted: 

•  The Uppermost fibres insert into the Lower 5 ribs and its cartilages. 

•  The Central fibers form an aponeurosis at the semilunar fascia and help 

in the formation of the Rectus sheath 

•  The lowermost fibers follow an inferomedial course as the same 

direction as thatof the spermatic cord to insert on the pubic tubercle and 

symphysis pubis. 

Direction of fibres :  Inferolateral to Superomedial 
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Fig. 6 - INTERNAL OBLIQUE MUSCLE 

 

Transversus Abdominis muscle 

Originates: 1.The lower six costal cartilage 

2.spines of the lumbar vertebra 

3. Iliac crest 

4. Iliopsoas fascia beneath the lateral third of the inguinal ligament. 

Inserted: 

Direction of fibers and its Insertion : 

The muscle fibers traverse in a transverse fashion to give rise to a flat 

aponeurotic sheet and travels posterior to the rectus abdominis . 

The posterior surface of the Transversus abdominis muscle is covered 

by the Transversalis fascia ,that extends in all directions and forms a complete 
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Fascial envelope surrounding the abdominal cavity. This fascia is apparently 

named after the region it covers. It brings together the muscular and 

aponeurotic fibers into a single layer and supports the weaker areas where the 

fibers are deficient. 

 

 TRANSVERSUS ABDOMINIS MUSCLE 

MIDDLE PORTION 

Rectus Abdominis and Pyramidal Muscles 

The rectus muscle is the master muscle of the abdominal wall.—Dr. Omar  

The rectus abdominis muscle attaches to the 5th, 6th, and 7th costal cartilages 

and the xiphoid process.  Below, it attaches to the pubic crest, to the 

ligamentous tissue at the symphysis pubis, and the superior ramus of the pubis 
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Each rectus muscle is traversed by three tendinous  at the level of the xiphoid 

process, at the umbilicus, and halfway between these points. One or two 

additional fibrous intersections may occur below the level of the navel. Off 

these irregular, curved, or zigzagging tendinous bands are usually tightly 

affixed to the anterior lamina of the rectus sheath. They are occasionally 

attached to the posterior lamina as well 

These fibrous bands attach the rectus muscles firmly to the anterior lamina of 

the rectus sheath and to the superior attachment to the semirigid thoracic wall. 

Thus, as the supraumbilical portion of the rectus contracts, that portion of the 

rectus sheath becomes taut, perhaps assisting in respiratory (or other) 

physiologic mechanisms. 

The rectus muscle  is enclosed within a stout sheath formed by the bilaminar 

aponeuroses of the three flat muscles that divide and pass anteriorly and 

posteriorly around the muscle, the space between the muscle and the sheath 

permits the muscle to contract freely with essentially little restraint 

. From the rib margin to a point midway between the umbilicus and the pubis 

(linea semicircularis of Douglas), the posterior sheath is made up of the 

posterior leaf of the internal oblique aponeurosis, the aponeurosis of the 

transversus abdominis muscle, and the transversalis fascia. Below this level, 

the posterior wall is formed by transversalis fascia alone, with variable 

contributions of aponeurotic bands from the transversus abdominis. The deep 

epigastric arteries and veins course along the posterior surface of the rectus 
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muscle, so below the linea semicircularis they are separated from the 

peritoneum by only transversalis fascia. 

The two recti are separated by the linea alba, a tendinous line wherein the three 

flat muscles both fuse with one another and decussate across the midline .This 

arrangement is of obvious importance in the contractile properties of the 

abdominal wall. The linea alba is considerably wider above the umbilicus than 

below it. Thus, a midline incision inferior to the umbilicus will tend to pass 

through the laminae of the rectus sheath.  

When the supine subject begins to raise the head, the rectus abdominis muscle 

begins to act before the trunk begins to move. Thus, the rectus abdominis 

muscle fixes the thorax, so that the sternocleidomastoid muscles can be 

effective in flexing the neck. Although the rectus is very important in flexing 

the trunk, it plays little or no role in rotating the trunk. The oblique muscles 

figure significantly in trunk flexion. The internal oblique is also quite active in 

maintaining the posture of the upright torso, whereas the external oblique and 

rectus muscles are quiet. 

The internal oblique and transversus abdominis muscles extend superiorly only 

to the costal margin, whereas the rectus muscle passes ventral to the costal 

margin in its superior insertion. In this region, therefore, the sternum and costal 

cartilages provide the posterior wall for the rectus sheath. No aponeurotic 

lamina is present. 
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In the lower one-fourth of the abdominal wall, the aponeuroses pass anterior to 

the rectus muscle as the anterior rectus sheath lamina. The posterior lamina 

here is formed essentially by transversalis fascia alone together with a highly 

variable quantity of aponeurotic transversus bundles. This allows passage of 

the inferior epigastric vascular supply into the sheath. 

The pyramidal muscle attaches to the pubic crest and symphyseal ligamentous 

tissues and inserts into the linea alba. When present, its insertion into the linea 

alba is a landmark for an accurate midline incision. 

The superior and inferior epigastric arteries are responsible for the blood 

supply of the rectus muscle. The superior epigastric vessels are terminal 

branches of the internal thoracic artery. The larger, inferior epigastric vessels 

arise from the external iliacs. The arteries snake behind the muscle within its 

sheath. The superior and inferior epigastric vessels anastomose at 

approximately the middle one-third of the muscle. 

The most characteristic phenomenon of the superior and inferior epigastric 

arteries occurs when the muscle contracts: the epigastric vessels glide within 

their fascial coverings. This avoids injury, bleeding, and the formation of 

hematoma within the rectus sheath. 

Two veins, the superior and inferior epigastric venae comitantes, accompany 

each epigastric artery. 
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LINEA ALBA 

The linea alba is formed from the xiphoid process of the sternum to the 

umbilicus. Below the umbilicus its formation is vague and mostly  

indiscernible. Inferiorly, superficial fibers from the linea alba pass in front of 

the rectus muscle to find attachment to the symphysis pubis. Deep fibers 

radiate laterally behind the rectus to attach to the posterior surface of the pubic 

crest, forming the so-called adminiculum lineae albae. 

The subcutaneous tissue of the Anterior abdominal wall is further 

divided into the Superficial fatty layer of Camper and deep membranous layer 

of Scarpa which later continues down as the Fascia Lata of the thigh. Including 

the Scarpa’s Fascia during the suturing, helps clear the dead space which is a 

potential threat for Future wound infections. 



48 
 

 

The layers of the abdominal wall are : 

•  Skin 

•  Subcutaneous tissue 

•  Superficial fascia 

•  External oblique muscle 

•  Internal oblique muscle  

•  Transversus abdominis muscle 

•  Transversalis fascia 

•  Pre- peritoneal adipose and areolar tissue 

•  Peritoneum. 
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ANATOMY OF ANTERIOR ABDOMINAL WALL 

The subcutaneous tissue of the Anterior abdominal wall is further 

divided into the Superficial fatty layer of Camper and deep membranous layer 

of Scarpa which later continues down as the Fascia Lata of the thigh. 

Including the Scarpa’s Fascia during the suturing, helps clear the dead 

space which is a potential threat for Future wound infections. 

The quality of exposure provided by an incision influences the ease and 

safety with which an operation can be undertaken and the outcome in ways 

which defy easy quantification. An incision must provide access to the site of 

abdominal pathology and allow easy extension if greater exposure than 

originally anticipated is required. Indeed, the adequacy of an incision is 

determined above all else by the safety with which an operation can be 

undertaken. 
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INCISIONS 

 The impact that the planning, execution, and closure of an incision has 

on the outcome of an abdominal operation should not be underestimated. The 

high combined incidence of surgical site infection (SSI), wound dehiscence, 

and hernia formation suggests a dominant contribution of wound complications 

to surgical morbidity. The incisions should  provide adequate access to the site 

of abdominal pathology and should allow  extension if greater exposure than 

originally anticipated is required. Nothing should compromise this and a larger 

incision or even, on occasion, a second incision should be created without 

hesitation if exposure is inadequate. Notwithstanding this, the incision should 

be executed in a fashion that anticipates a secure wound closure and interferes 

as little as possible with the function and cosmesis of the abdominal wall. 

These principles apply to both open and laparoscopic incisions. The vertical 

midline incision remains most popular, and is, perhaps the most flexible. 

 
CHOICE OF INCISION 

 The relative merit of vertical versus transverse incisions remains a topic 

of active debate. Proponents of transverse incisions argue that they anticipate a 

more secure closure than do vertical incisions, a hypothesis supported by 

anatomic and surgical principle. The fascial fibers of the anterior abdominal 

wall are oriented transversely or obliquely. Therefore, transverse incisions 

parallel the direction of the fascial fibers and allow for ready re-approximation 

with sutures placed perpendicular to these fibers. In contrast, vertical incisions 

disrupt fascial fibers and must be re-approximated  with sutures placed between 
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fibers. In the latter case, the absence of an anatomic barrier may predispose 

such sutures to pull through tissue resulting in dehiscence or hernia formation. 

Despite these concerns, little evidence supports a substantial benefit of 

transverse incisions. 

CLOSURE OF ABDOMINAL INCISIONS 

 Wound infection is the most common early complication and incisional 

hernia is the most common long-term complication of open abdominal surgery. 

Multiple factors contribute to the incidence of wound failure, including 

diabetes mellitus, malnutrition, obesity, and corticosteroid use. Surgical 

technique also appears to increase rates of wound failure; however, there has 

been little consensus regarding the optimal approach to closure.  

CLOSURE OF THE FASCIA 

 The abdomen  is closed in multiple layers technique or en mass. The 

multiple layered technique reconstructs the  posterior and anterior aponeurotic 

sheaths separately with the posterior layer  incorporating the peritoneum. Mass 

closure technique involves a single-layer closure of all the layers and may or 

may not include the peritoneum.  

 Given the shorter time required to close the fascial layers en mass, this 

method is generally preferred. The relative advantages of resorbable versus 

nonresorbable suture for use in closing the fascia have long been debated. 

Opponents of closure with nonresorbable suture invoke higher rates of suture 

sinus formation and increased postoperative pain. In contrast, it has been 

suggested that closure with resorbable suture may lead to increased incidences 
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of dehiscence and hernia formation because of  intrinsic loss of tensile strength 

during the postoperative period.   

 There may be some advantage to the use of slowly resorbable compared 

to rapidly resorbable suture; the rate of hernia formation when slowly 

resorbable suture  were used is significantly low compared to more rapidly 

resorbable sutures.  

 Nonresorbable suture is associated with a higher incidence of suture 

sinus formation. This association may be greatest with multifilament permanent 

suture, which may abet bacterial in-growth and infection.  

SKIN CLOSURE 

 A number of skin closure techniques can be used following clean (class 

I) or clean-contaminated (class II) operations; these include interrupted suture, 

subcuticular suture, stapled, and adhesive glue. Subcuticular suturing and 

staples are associated with equivalent rates of wound infection. Glues are used 

with increasing frequency for skin closure. Advantages of glues include ease 

and rapidity of application and simplification of wound care; generally, no 

additional dressing is required. Closure with glues has been compared to 

traditional skin closure methods in several clinical trials. Wound durability 

appears to be comparable wound left open if contaminated (class III & IV) and 

sutured delayed by primary.  

RETENTION SUTURES 

 Incidence of fascial wound dehiscence after major abdominal surgeries 

is 2–4% and was associated with a mortality rate of 16–22%. Several patient-
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related factors are associated with an increased risk of fascial dehiscence, 

including advanced age, male gender, malnutrition, anemia, and steroids use. 

However, local mechanical factors and closure technique appear to have a 

greater influence on the rate of dehiscence. Placement of drains or ostomies 

through the main incision compromises fascial integrity and should be avoided. 

Wound sepsis and increased intra-abdominal pressure, whether from ileus, 

bowel obstruction, atelectasis, or after hernia repair, also compromise the 

integrity of a fascial closure. Indications for prophylactic placement of 

retention sutures at initial operation remain controversial. The purpose of 

retention sutures in this setting is to relieve tension along the suture line in 

order to prevent significant wound disruption and evisceration in the patient at 

high risk. 

 The potential disadvantages of retention sutures, however, are well 

known and include entrapment of underlying viscera, increased postoperative 

pain, poor cosmesis, and leakage of intraperitoneal fluid through the wound.  

TECHNIQUE OF RETENTION SUTURING 

When employed, retention sutures are placed across the wound prior to formal 

fascial closure. Interrupted permanent mono filament sutures are passed 

through skin and fascia approximately 2 cm from the wound margin at intervals 

of several centimeters. Placement is facilitated by the use of a long cutting 

needle. It may be advantageous to omit the peritoneum from the retention 

closure in order to protect underlying viscera 
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from injury or entrapment. After conventional closure of the fascia, the sutures 

are threaded through rubber tubing bolsters or commercially available plastic 

bolster devices and tied at the skin level. 

TECHNIQUE OF MASS CLOSURE OF THE ABDOMEN 

  When closing a midline laparotomy incision, two size 0 looped or size 1 

nonlooped slowly re-absorbable monofilament sutures are generally used. One 

suture is anchored at the upper extent and one at the lower extent of the wound. 

A malleable retractor can be used to protect the underlying viscera while the 

fascia is closed. The suture is run in a continuous manner, taking full-thickness 

bites of the linea alba fascia incorporating both the anterior and posterior rectus 

aponeuroses. Sutures are passed through the fascia a minimum of 1 cm from 

the wound edge at 1 cm intervals. An assistant holds steady tensions on the 

suture while the closure progresses. Repetitive relaxation and application of 

tension of the suture is avoided to limit injury to the fascia. Likewise, it is 

unnecessary and probably counterproductive to overly tighten the suture as 

closure progresses, as this may lead to fascial necrosis.  
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OBSERVATION AND ANALYSIS 

This study was done during the period from December 2016 to December 2017 

in the department of general surgry, coimbatore Medical college and Hospital, 

Coimbatore. 

The Observations of our study were as follows: 

Total number of patients – 60 

All patients were operated in emergency surgical theatre, prophylactic 

retension suturing was done in 30 patients and conventional primary closure 

was done in 30 patients. 

The patients were followed up in post operative period and the status of the 

wound was observed and the outcome followed was documented in graphs and 

tables. 
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RESULTS 

The collected data were analysed with IBM.SPSS statics software 21.0 version. 

To describe about the data descriptive statistics frequency analysis, percentage 

analysis were used for categorical variables and the mean and S.D were used 

for continous variables. To find the significant difference between the bivariate 

samples in Independent groups the Unpaired sample t-test was used. To find 

the significant categorical data Chi-Square test and Kruskal wallis test  was 

used.  In all the above statistical tools the probability value 0.05 is considered 

as significant  

TYPE OF CLOSURE 

TYPE OF CLOSURE NO OF PATIENTS PERCENTAGE 

PRIMARY CLOSURE 30 50% 

RETENTION CLOSURE 30 50% 

 

 

50%50%

TYPE OF CLOSURE

PRIMARY CLOSURE

RETENTION CLOSURE
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AGE DISTRIBUTION 

 

AGE IN YEARS NO OF PATIENTS PERCENTAGE 

< 30 12 20% 

31-40 10 17% 

41-50 12 20% 

51-60 15 25% 

> 60 11 18% 
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TYPE OF CLOSURE 
AGE IN YEARS 

MEAN SD 

PRIMARY CLOSURE 38.53 13.65 

RETENTION CLOSURE 54.6 12.49 

P VALUE - 0.001 

UNPAIRED T TEST 

SIGNIFICANT 
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SEX DISTRIBUTION 

SEX NO OF PATIENTS PERCENTAGE 

MALE 46 77% 

FEMALE 14 23% 
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SEX 
PRIMARY 

CLOSURE 

RETENTION 

CLOSURE 

MALE 24 22 

FEMALE 6 8 

P VALUE - 0.542 

CHI SQUARE TEST 

NON SIGNIFICANT 
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DIAGNOSIS 

DIAGNOSIS 
NO OF 

PATIENTS 

PERCENTAG

E 

APPENDICULAR PEFORATION 3 5% 

COLONIC PERFORATION 1 2% 

DUODENAL PERFORATION 50 83% 

GASTRIC PERFORATION 2 3% 

GASTRIC PERFORATION WITH 

GROWTH 
1 2% 

ILEAL PERFORATION 3 5% 
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DIAGNOSIS 
PRIMARY 

CLOSURE 

RETENTION 

CLOSURE 

APPENDICULAR PEFORATION 2 1 

COLONIC PERFORATION 1 0 

DUODENAL PERFORATION 23 27 

GASTRIC PERFORATION 1 1 

GASTRIC PERFORATION WITH 

GROWTH 
0 1 

ILEAL PERFORATION 3 0 

P VALUE - 0.341 

KRUSKAL WALLIS TEST 

NON SIGNIFICANT 
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PROCEDURE 

PROCEDURE NO OF PATIENTS PERCENTAGE 

APPENDICECTOMY 3 5% 

ILEOSTOMY 1 2% 

OMENTAL PATCH CLOSURE 50 83% 

PRIMARY CLOSURE 3 5% 

PRIMARY CLOSURE WITH FJ 1 2% 

RESECTION WITH 

ANASTAMOSIS 
2 3% 
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PROCEDURE 
PRIMARY 

CLOSURE 

RETENTION 

CLOSURE 

APPENDICECTOMY 2 1 

ILEOSTOMY 1 0 

OMENTAL PATCH CLOSURE 23 28 

PRIMARY CLOSURE 2 0 

PRIMARY CLOSURE WITH FJ 0 1 

RESECTION WITH 

ANASTAMOSIS 
2 0 

P VALUE - 0.234 

KRUSKAL WALLIS TEST 

NON SIGNIFICANT 
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PRE OPERATIVE PERITONITIS DURATION 

PRE OPERATIVE PERITONITIS NO OF PATIENTS PERCENTAGE 

> 24 HRS 53 88% 

< 24 HRS 7 12% 
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PRE OPERATIVE 

PERITONITIS 

PRIMARY 

CLOSURE 

RETENTION 

CLOSURE 

> 24 HRS 26 27 

< 24 HRS 4 3 

P VALUE - 0.688 

CHI SQUARE TEST 

NON SIGNIFICANT 
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EXUDATE 

EXUDATE NO OF PATIENTS PERCENTAGE 

CLEAR 49 82% 

PURULENT 9 15% 

FECULENT 2 3% 
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EXUDATE 
PRIMARY 

CLOSURE 

RETENTION 

CLOSURE 

CLEAR 19 25 

PURULENT 9 3 

FECULANT 2 2 

P VALUE - 0.001 

KRUSKAL WALLIS TEST 

SIGNIFICANT 
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TYPE OF CLOSURE 
BLOOD UREA 

MEAN SD 

PRIMARY CLOSURE 47.1 14.43 

RETENTION CLOSURE 39.96 33.37 

P VALUE - 0.329 

UNPAIRED T TEST 

NON SIGNIFICANT 

 

 

 

 

 

 

 

47.1

39.96

PRIMARY CLOSURE RETENTION CLOSURE

MEAN BLOOD UREA



71 
 

TYPE OF CLOSURE 
SERUM CREATININE 

MEAN SD 

PRIMARY CLOSURE 1.59 0.34 

RETENTION CLOSURE 1.47 1.21 

P VALUE - 0.679 

UNPAIRED T TEST 

NON SIGNIFICANT 
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TYPE OF CLOSURE 
HEMOGLOBIN 

MEAN SD 

PRIMARY CLOSURE 10.68 2.21 

RETENTION CLOSURE 9.66 1.62 

P VALUE - 0.047 

UNPAIRED T TEST 

SIGNIFICANT 
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TYPE OF CLOSURE 
TOTAL BILIRUBIN 

MEAN SD 

PRIMARY CLOSURE 1.89 1.03 

RETENTION CLOSURE 2.61 1.38 

P VALUE - 0.027 

UNPAIRED T TEST 

SIGNIFICANT 
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TYPE OF CLOSURE 
SERUM ALBUMIN 

MEAN SD 

PRIMARY CLOSURE 3.89 1.01 

RETENTION CLOSURE 4.08 1.34 

P VALUE - 0.536 

UNPAIRED T TEST 

NON SIGNIFICANT 
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MANHEIM INDEX 

MANHEIM INDEX NO OF PATIENTS PERCENTAGE 

< 15 39 65% 

15-25 19 32% 

> 25 2 3% 
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TYPE OF CLOSURE 
MANHEIM INDEX 

MEAN SD 

PRIMARY CLOSURE 11.66 8.22 

RETENTION CLOSURE 9.76 5.47 

P VALUE - 0.296 

UNPAIRED T TEST 

NON SIGNIFICANT 
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PAIN SCORE 

 

TYPE OF CLOSURE 
PAIN SCORE 

MEAN SD 

PRIMARY CLOSURE 7.23 0.85 

RETENTION CLOSURE 4.53 1.07 

P VALUE - 0.001 

UNPAIRED T TEST 

SIGNIFICANT 
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SEROMA FORMATION 

SEROMA FORMATION NO OF PATIENTS PERCENTAGE 

YES 27 45% 

NO 33 55% 
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SEROMA FORMATION 
PRIMARY 

CLOSURE 

RETENTION 

CLOSURE 

PRESENT 18 9 

ABSENT 12 21 

P VALUE - 0.020 

CHI SQUARE TEST 

NON SIGNIFICANT 
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ORGAN FAILURE 

 

ORGAN FAILURE NO OF PATIENTS PERCENTAGE 

PRESENT 22 37% 

ABSENT 38 63% 
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ORGAN FAILURE 
PRIMARY 

CLOSURE 

RETENTION 

CLOSURE 

PRESENT 15 7 

ABSENT 15 23 

P VALUE - 0.032 

CHI SQUARE TEST 

SIGNIFICANT 
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HYPOTENSION 

HYPOTENSION NO OF PATIENTS PERCENTAGE 

PRESENT 21 35% 

ABSENT 39 65% 
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HYPOTENSION 
PRIMARY 

CLOSURE 

RETENTION 

CLOSURE 

PRESENT 15 6 

ABSENT 15 24 

P VALUE - 0.014 

CHI SQUARE TEST 

SIGNIFICANT 
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HOSPITAL STAY DAYS 

HOSPITAL STAY DAYS NO OF PATIENTS PERCENTAGE 

< 15 DAYS 23 38% 

> 15 DAYS 37 62% 
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TYPE OF CLOSURE 
HOSPITAL STAY IN DAYS 

MEAN SD 

PRIMARY CLOSURE 22.23 2.4 

RETENTION CLOSURE 14.3 2.42 

P VALUE - 0.001 

UNPAIRED T TEST 

SIGNIFICANT 
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WOUND INFECTION 

 

WOUND INFECTION NO OF PATIENTS PERCENTAGE 

PRESENT 32 53% 

ABSENT 28 47% 
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WOUND INFECTION 
PRIMARY 

CLOSURE 

RETENTION 

CLOSURE 

PRESENT 18 12 

ABSENT 14 16 

P VALUE - 0.301 

CHI SQUARE TEST 

NON SIGNIFICANT 
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WOUND DEHISCENCE 

WOUND DEHISCENCE NO OF PATIENTS PERCENTAGE 

> 24 HRS 17 28% 

< 24 HRS 43 72% 
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WOUND DEHISCENCE 
PRIMARY 

CLOSURE 

RETENTION 

CLOSURE 

PRESENT 14 3 

ABSENT 16 27 

P VALUE - 0.002 

CHI SQUARE TEST 

SIGNIFICANT 
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EVISCERATION 

EVISCERATION NO OF PATIENTS PERCENTAGE 

YES 8 13% 

NO 52 87% 
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EVISCERATION 
PRIMARY 

CLOSURE 

RETENTION 

CLOSURE 

YES 7 1 

NO 23 29 

P VALUE - 0.023 

CHI SQUARE TEST 

SIGNIFICANT 
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RE-SURGERY 

 

RESURGERY NO OF PATIENTS PERCENTAGE 

YES 17 28% 

NO 43 72% 
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RESURGERY 
PRIMARY 

CLOSURE 

RETENTION 

CLOSURE 

REQUIRED 14 3 

NOT REQUIRED 16 27 

P VALUE - 0.002 

CHI SQUARE TEST 

SIGNIFICANT 
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DISCUSSION 

 The aim of any surgical procedure is to give relief of symptoms to the 

patient with minimal or no post operative complications. The recent trend 

which  has been introduced in the field of surgery is to produce the most 

acceptable surgical scar and numerous  studies have been undertaken by 

implementation of various surgical techniques for the benefit of the patient. 

           This prospective comparative study was conducted among 60  high risk 

patients who underwent emergency midline laparotomy for hollow viscus 

perforation in the emergency general surgery department CMCH, Coimbatore. 

The study was carried out to compare the efficacy of  retention suturing against 

conventional primary wound closure in midline laparotomies for perforation 

peritonitis in terms of wound infection, post operative pain, wound dehiscence, 

hospital stay, re-surgeries.  

          In our study there were total of 60 (100%) patients, 30 (50%) underwent 

primary closure and 30 (50%) underwent prophylactic retention  suturing for 

midline wound closure. In this 46 (77%) were males and 14 (23%) were 

females. The mean age (in years) who underwent primary closure is 38.53 and 

54.6 in case of retention closure which is significant ( p - 0.001).  

      Post operative pain in the study group was low which was statistically 

significant ( p – 0.001). Incidence of wound dehiscence was also low in the 

study group which was statistically significant ( p – 0.002). Length of hospital 

stay (in days) in study group was also low ( p – 0.001).  
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         One patient in the study group and seven patients in the control group 

developed evisceration of abdominal contents ( p -0.023) which is significant 

and 3 patients (10.0%) in study group and 14 patients (46.7%) in control group 

underwent re-surgery (28.3%) ( p – 0.002).  

       No statistically significant difference was observed between study and 

control group in terms of seroma formation and wound infection.  

       Post-operative morbidity and mortality was found to be significantly low 

in the study group compared to the control.  

       Hence prophylactic retention suturing for patients undergoing emergency 

midline laparotomies for perforation peritonitis is considered as a better choice 

when compared to primary closure in high risk patients. Inspite of all the recent 

advances in operative technique and risk control method that has been made for 

wound dehiscence remain high. Surgeons expertise, type of incision made, 

types of suture material, malnutrition, surgical site infection, prolong and 

persistent cough, distension of abdomen, leakage of the pancreatic enzymes, 

anemia,diabetes, obesity, jaundice, emergency operation, late wound healing 

due to malignancy all has been a predisposing factors of patients associated 

with wound dehiscense. 

Use of retention suture are one of the recommended technique to reduce 

the disruption of the fascia in vulnerable cases. 
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CONCLUSION 

 

 Study concludes that Prophylactic Retention suturing in patients with  

perforation peritonitis undergoing emergency midline laparotomy decreases the 

incidence of wound dehiscence, reduces pain and lessens hospital stay in high 

risk patients, when compared with conventional primary wound closure. 
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PROFORMA FOR STUDY ON PERFORATIVE PERITONITIS 

DR.HARIDOSS.R  

Surgical Unit: II 

Coimbatore Medical College 

  Coimbatore.  

_______________________________________________________________ 
NAME:   AGE:   UNIT:   DOA: 
 
ADDRESS:   SEX:   WARD:  DOS: 
 
          DOD: 
 
OCCUPATION:  SOCIOECONOMIC STATUS: 
 
_______________________________________________________________ 

 

SOCIO ECONOMICAL STATUS 

COMPLAINTS/HISTORY 

PAIN 

SITE  RADIATION TO  AGRAVATED BY 
 RELIEVED BY 

SHOULDER   COUGH   VOMITING 

GROIN   MOVEMENT  LYING STILL 

LUMBER   FOOD    FOOD 

R.LOIN       ANTACIDS 

L.LOIN       MILK 

NIL 

OTHER 

 



ONSET PRESENT 

PROGRESS   DURATION  TYPE  
 SEVERITY 

NO CHANGE   ONSET  CONTINUOUS  MODERATE 

BETTER    PRESENTATION COLICKY  SEVERE 

WORSE    SHARP 

_______________________________________________________________ 

SYMPTOMS 

NAUSEA/VOMITING:    WEIGHT LOSS: 

ANOREXIA/DYSPEPSIA   MICTURATION: 

FEVER:      BOWELS: 

JAUNDICE:      OTHERS: 

_______________________________________________________________ 

PAST HISTORY 

SIMILAR COMPLAINTS:    DIABETES: 

SURGERY:       T.B: 

MAJJOR ILLNESS:     HYPERTENSION: 

OTHERS: 

_______________________________________________________________ 

PERSONAL HISTORY 

VEG/NON-VEG/MIXED FOOD:   MENSTURATION: 

SMOKER:       MARRIED/UNMARRIED: 

ALCOHOL:       DRUG INTAKE: 

OTHERS: 



GENERAL EXAMINATION 

BUILT:        TEMPERATURE: 

NUTRITION:       PULSE: 

HYDRATION:       RESPIRATION: 

 

ANAEMIA:        B.P: 

JAUNDICE:        OTHERS: 

PEDAL EDEMIA: 

_______________________________________________________________ 

EXAMINATION OF OTHER SYSTEMS 

C.V.S: 

R.S: 

C.N.S: 

OTHERS: 

 

 

 

 

 

 

 

  



EXAMINATION OF ABDOMEN 

INSPECTION 

DISTENSION:      SCAR: 

MOVEMENT WITH RESP:    INJURY: 

UMBILICUS:      OTHERS: 

_______________________________________________________________ 

PALPATION 

TEMP:        MASS: 

TENDERNESS:       LIVER: 

GUARDING:       SPLEEEN: 

RIGIDITY:        HERNIA: 

OTHERS:        SCRUTUM: 

_______________________________________________________________ 

PERCUSSION 

LIVER DULLINESS:      OTHERS: 

SHIFTING DULLINESS: 

FLUID THRILL: 

_______________________________________________________________ 

AUSCULTAION: BOWEL SOUNDS: 

_______________________________________________________________ 

PERRECTAL EXAMINATION 

 

 

 

 

 



 

INVESTIGATION 

URINE:      BLOOD: 

ALBUMIN:      H.B %: SUGAR: 

SUGAR:      T.C.:   UREA: 

DEPOSISTS:     D.C.:   WIDAL: 

 

SERUM:     PERITONEAL FLUID  CULTURE: 

CREATININE:    ANALYSIS: 

AMYLASE:     C/S : 

_______________________________________________________________ 

RADIOLOGY 

PLAIN XRAY – ABDOMEN ERECT: 

CHEST P.A.VIEW 

ULTRA SOUND ABDOMEN 

CT ABDOMEN AND PELVIS 

_______________________________________________________________ 

DIAGNOSIS: 

TREATMENT 

RESUSCITATION 

ANALGESIC:     BLADDER CATHETERISATION 

IV F       ANTIBIOTIC 

NASOGASTRIC TUBE    OTHERS 

 

 



_______________________________________________________________ 

CONSERVATIVE:    PROCEDURES: 

LAPAROTOMY:     SIMPLE CLOSURE: 

DEFINTIVE PROCEDURE:   OMENTAL PATCH: 

OTHERS:      RESECTION/ANASTAMOSIS: 

      BY PASS: 

      COLOSTOMY: 

FINDINGS:      SUTURE MATERIALS USED 

PERITONEAL FLUID: 

SITE OF PERFORATION: 

SIZE OF PERFORATION:   DRAIN: 

ASSOCIATED FINDINGS: 

OTHERS: 

 

 

 

 

 

 

 

 

 

  



POSTOP 

NASOGASTRIC SUCTION:    DRAIN REMOVED: 

IV F:        SUTURES REMOVED: 

INPUT/OUTPUT CHART:    COMPLICATIONS 

ANTIBIOTIC:    ANALGESIS/SEDATION: 

_______________________________________________________________ 

ON DISCHARGE: 

 

 

 

_______________________________________________________________ 

FOLLOW UP: 

 

 

 

 



PROFOMA 

 

Name:    age/sex:   Ip.no.: 

Diagnosis: 

Procedure done: 

Prophylatic retension suturing : done / not done 

Parameters: 

 

 

FIRST LOOK 

SECOND LOOK 

THIRD LOOK 

OUTCOMES: 

1. 

2. 

3. 

 

DISCHARGE DATE: 

FOLLOW UP: 



CONSENT FORM 

 

 I                             , do hereby volunteer and consent to the participate in 

this study being conducted by Dr. Haridoss. R on “COMPARATIVE STUDY 

OF PROPHYLACTIC RETENTION SUTURING VERSUS PRIMARY 

CLOSURE IN LAPAROTOMIES FOR PERFORATION PERITONITIS 

AT COIMBATORE MEDICAL COLLEGE HOSPITAL” . I have read and 

understood the consent form or it has been read and explained to me in m own 

native langue in my mother tongue. The stud has been fully explained to me 

and i may ask questions at any time during the study period. 

 

Signature/Left Thumb impression of the Volunteer Date:   

Place: 

 

 

Signature and Name of Witness:    Date:  

Place: 

 

Signature of the investigator: 

 

Name of the investigator: 

 

  



xg;g[jy; gotk; 

 

nehahspapd; bgah; -      njjp 

taJ / ghypdk; -       neuk; 

cs;nehahsp vz; 

neha;f;Fwp  

......................................................................................................................... 

Mfpa ehd; ehsJ njjpapy; nfhit kUj;Jtf;fy;Y}hp 

kUj;Jtkidapy; mWit rpfpr;irf;fhf cs;nehahspahf 

mDkjpf;fg;gl;Ls;nsd;. 

 vdJ ,iug;ig Flypy; cs;s Jisf;F mWit 

bra;a[k;nghJ tapw;wpy; ijay; ,Ltjpy; tHf;fkhd Kiw / 

TLjy; epWj;Jjy; ijay; Mfpatw;wpy; chpaij bjhpt[ bra;J 

,lg;gLbkd kUj;Jth; \yk; bjhpe;J bfhz;nld;. 

 vdf;F chpa Kiwapy; mWit bra;J bfhs;st[k;/ vdJ 

mWitf;F gpe;ija Kot[fs; Ma;t[f;F cl;gLj;jg;gLk; 

vd;gija[k;/ 

 ,e;j Ma;t[ Kot[fspy; ,ufrpak; fhf;fg;gLk; vd;gija[k;/ 

ehd; tpUk;g[k;nghJ Ma;tpypUe;J tpyfpf;bfhs;syhk; 

vd;gija[k; kUj;Jth; \yk; bjhpe;J bfhz;nld;. 



 ,tw;iw KGikahfg; g[hpe;J bfhz;L  KG kdJlDk; 

Raepidt[lDk; vt;tpj eph;ge;jKk; ,d;wp rpfpr;irf;F xj;JiHf;f 

xg;g[f;bfhs;fpnwd;. 

 

,lk; 

njjp 

 nehahspapd; ifbahg;gk; 



SL.NO. PATIENT NAME AGE SEX IP.NO. DIAGNOSIS PROCEDURE
PREOPERATIVE 
PERITONITIS > 

24 hrs
exudate

hypotensi
on

urea creatinine
organ 
failure

MANNHEI
N INDEX

PAIN 
SCORE

Hb
TOTAL 

BILIRUBI
N

ALB
UMI

N

HOSPITAL 
STAY (DAYS)

WOUND CLOSURE SEROMA FORMATION WOUND INFECTION WOUND DEHISCENCE EVISCERATION RESURGERY

1 RANIDEVI 52 f 207509 duodenal perforation omental patch closure y c y 56 1.4 y 21 7 9.8 1.9 2.4 21 PRIMARY CLOSURE YES YES YES

EVISCERATION

YES

2 AMMAN 22 m 209747 ileal perforation resection and anastamosis y p y 30 3.8 y 17 6 10.2 2.1 3 26 PRIMARY CLOSURE YES YES YES

EVISCERATION

YES

3 MANIKAM 55 m 24598 duodenal perforation omental patch closure y c n 42 1.2 n 5 4 11 5.2 2.7 18 RETENSION CLOSURE NO NO NO

NO

NO

4 CHINNAMANI 60 f 185980 duodenal perforation omental patch closure y c n 60 1.8 y 21 5 8.8 1.2 4.2 21 RETENSION CLOSURE NO NO NO

NO

NO

5 DEVI 34 f 219759 gastric perforation gastric perforation y c y 40 1.2 Y 16 4 7.3 2.4 2.4 16 RETENSION CLOSURE YES NO NO

NO

NO

6 RAMGAMMAL 78 f 219148 gastric perforation with growth primary closure with fj y c y 56 2 Y 21 6 11 0.7 3.6 19 RETENSION CLOSURE NO NO NO

NO

NO

7 NIZAM 50 m 218969 duodenal perforation omental patch closure y c n 36 1 n 9 8 9.7 1.7 2.6 23 PRIMARY CLOSURE NO NO NO

NO

NO

8 KATHIRKAMARAN 50 m 216239 duodenal perforation omental patch closure y c n 46 0.6 n 9 6 10.2 2.2 4.5 24 PRIMARY CLOSURE YES NO NO

NO

NO

9 ALAGESAN 30 m 215856 duodenal perforation omental patch closure y c n 33 1.3 n 4 7 11 2.8 4.4 25 PRIMARY CLOSURE YES YES YES

EVISCERATION

YES

10 PALANISAMY 55 m 214456 duodenal perforation omental patch closure y c y 29 0.7 Y 16 5 8.9 5.4 5.4 14 RETENSION CLOSURE YES YES YES

NO

YES

11 RANGAN 58 m 213406 duodenal perforation omental patch closure y c n 30 1.2 n 9 4 9.3 0.8 3.8 18 RETENSION CLOSURE NO NO NO

NO

NO

12 SELVARAJ 52 m 212464 duodenal perforation omental patch closure y c n 23 0.6 n 9 6 15 1.6 2.7 20 PRIMARY CLOSURE YES YES YES

NO

YES

13 RAJENDRAN 59 m 211397 duodenal perforation omental patch closure y c y 31 1.2 y 16 3 9 0.7 2.8 15 RETENSION CLOSURE NO NO NO

NO

NO

14 SOLAIAMMAL 29 f 211168 ileal perforation primary closure y p y 45 1.9 y 22 8 7.7 1.1 4.2 18 PRIMARY CLOSURE YES NO NO

NO

NO

15 RAMATHAL 49 f 210266 duodenal perforation omental patch closure n c n 26 0.7 n 5 5 10 5.1 5.1 14 RETENSION CLOSURE NO NO NO

NO

NO

16 THANGAVEL 37 m 210234 duodenal perforation omental patch closure y p y 36 2 y 17 8 9.2 3.1 3.4 23 PRIMARY CLOSURE NO YES YES

NO

YES

17 MURUGAN 48 m 209602 duodenal perforation omental patch closure y c n 19 1.2 n 4 4 7.6 0.9 3.9 11 RETENSION CLOSURE NO NO NO

NO

NO

18 AALAK 28 m 209383 duodenal perforation omental patch closure y c y 45 1.1 y 4 7 8.2 1.5 4.4 18 PRIMARY CLOSURE YES YES NO

NO

NO

19 SARASWATHY 65 f 209163 duodenal perforation omental patch closure y c n 38 1.2 n 14 5 9.9 2.7 5.8 15 RETENSION CLOSURE YES NO NO

NO

NO

20 MANI 57 m 208558 duodenal perforation omental patch closure y c y 42 1.2 y 16 6 10.2 3.3 3 15 RETENSION CLOSURE NO NO NO

NO

NO

21 SHEBA 16 f 207788 duodenal perforation omental patch closure n c n 16 0.7 n 5 7 13.1 1.8 3.9 23 PRIMARY CLOSURE NO NO NO

NO

NO

22 KALIDHASS 33 m 204486 duodenal perforation omental patch closure y c n 32 1 n 4 4 12.4 1.9 4.6 16 RETENSION CLOSURE NO NO NO

NO

NO

23 ELANGO 42 m 200111 duodenal perforation omental patch closure y c n 25 1.1 n 4 3 11.6 2.5 4.2 13 RETENSION CLOSURE NO NO NO

NO

NO

24 SIVASAMY 58 m 202173 duodenal perforation omental patch closure y c n 40 0.8 n 9 5 8.2 1 3.7 15 RETENSION CLOSURE YES YES NO

NO

NO

25 MURUGESAN 48 m 201498 duodenal perforation omental patch closure n c n 26 1.2 n 0 8 8 2.9 2.9 23 PRIMARY CLOSURE YES YES YES

NO

YES

26 RAMACHANDRAN 65 m 198558 duodenal perforation omental patch closure y c n 32 1.2 n 9 6 7.6 1.6 5.5 12 RETENSION CLOSURE NO NO NO

NO

NO

27 KANNISAMY 47 m 197681 gastric perforation primary closure y c n 28 1.2 n 4 7 11.1 2.2 3.6 20 PRIMARY CLOSURE YES YES YES

NO

YES

28 MANIKAM 55 m 201598 duodenal perforation omental patch closure y c  n 18 1 n 9 5 9.2 3.6 4.9 14 RETENSION CLOSURE YES NO NO

NO

NO

29 PERUMAL 65 m 195300 duodenal perforation omental patch closure y c y 39 1.2 n 9 8 6.4 0.9 2.6 21 PRIMARY CLOSURE YES YES YES

EVISCERATION

YES

30 RAJESH 38 m 195925 duodenal perforation omental patch closure y p y 30 0.6 y 17 6 13.4 1.8 5.3 26 PRIMARY CLOSURE YES YES YES

EVISCERATION

YES

31 PALANISAMY 64 m 194722 colonic perforation ileostomy y f y 102 5.2 y 28 7 9.8 2.1 5.8 24 PRIMARY CLOSURE NO NO NO

NO

NO

32 CHARLASS 21 m 192736 duodenal perforation omental patch closure y c n 46 1.1 n 4 8 12.6 3.6 2.8 19 PRIMARY CLOSURE YES YES YES

EVISCERATION

YES

33 GONAT 61 m 193031 duodenal perforation omental patch closure y c n 32 0.8 n 9 4 8.8 1.1 6.7 13 RETENSION CLOSURE YES YES YES

NO

YES

34 PALANISAMY 60 m 198715 duodenal perforation omental patch closure y c n 35 1.1 n 9 6 10.4 4.1 5.8 12 RETENSION CLOSURE NO NO NO

NO

NO

35 CHINNAMANI 60 f 185980 duodenal perforation omental patch closure y c y 51 3 y 21 7 5.6 1.7 4.7 26 PRIMARY CLOSURE YES YES YES

EVISCERATION

YES

MASTER CHART



SL.NO. PATIENT NAME AGE SEX IP.NO. DIAGNOSIS PROCEDURE
PREOPERATIVE 
PERITONITIS > 
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ALB
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WOUND CLOSURE SEROMA FORMATION WOUND INFECTION WOUND DEHISCENCE EVISCERATION RESURGERY

36 JESTIN RAJ 37 m 189169 duodenal perforation omental patch closure y p y 60 0.6 y 17 6 12.2 0.7 4.2 21 PRIMARY CLOSURE YES YES YES

NO

YES

37 PONNUSAMY 65 m 188793 duodenal perforation omental patch closure y c n 26 1.2 n 9 4 12 2.8 3.6 15 RETENSION CLOSURE NO NO NO

NO

NO

38 KARTHICK 23 m 188596 duodenal perforation omental patch closure y c n 25 0.8 n 4 8 13.6 3.4 5.5 22 PRIMARY CLOSURE YES YES NO

NO

NO

39 RAMAJAYAM 48 m 187501 duodenal perforation omental patch closure y c n 30 1.2 n 4 2 9.2 4.6 4.6 14 RETENSION CLOSURE YES NO NO

NO

NO

40 MARTIN 29 m 187080 duodenal perforation omental patch closure y c n 16 1.2 n 4 9 11 1 4.2 21 PRIMARY CLOSURE NO NO NO

NO

NO

41 JAYAMMAL 65 f 184064 duodenal perforation omental patch closure y c n 42 1 n 14 5 7 1.9 5.8 14 RETENSION CLOSURE NO YES NO

NO

NO

42 VELLINGIRI 45 m 182212 duodenal perforation omental patch closure n c n 18 0.6 0 3 8.7 3.4 6.2 11 RETENSION CLOSURE NO NO NO

NO

NO

43 VENUGOPAL 36 m 179792 duodenal perforation omental patch closure y p y 61 2.4 y 17 7 13 0.8 3.9 21 PRIMARY CLOSURE YES YES YES

NO

YES

44 PRASHANT 23 m 179223 appendicular perforation appendectomy n c n 23 0.7 n 0 6 11 2.6 4.9 25 PRIMARY CLOSURE NO YES YES

NO

YES

45 PAPPU 23 m 178852 duodenal perforation omental patch closure n c n 44 1.2 n 0 8 12.4 1.1 3.6 24 PRIMARY CLOSURE YES YES NO

NO

NO

46 PARTHAPPAN 61 m 178505 duodenal perforation omental patch closure y c n 32 1 n 9 4 11.9 2.4 4.1 12 RETENSION CLOSURE NO NO NO

NO

NO

47 ASHOK 20 m 177964 appendicular perforation appendectomy y p n 40 2 y 17 7 13.5 3.5 5.5 18 PRIMARY CLOSURE NO NO NO

NO

NO

48 SHANMUGASUNDARAM 45 m 177623 duodenal perforation omental patch closure y c n 29 1.2 n 4 5 12.6 1.9 4.8 14 RETENSION CLOSURE YES NO NO

NO

NO

49 VIJAYKUMAR 37 m 176476 duodenal perforation omental patch closure y p y 39 0.6 y 17 6 12 4.6 3.4 21 PRIMARY CLOSURE NO NO NO

NO

NO

50 KANNAN 43 m 176408 duodenal perforation omental patch closure y c n 35 1.2 n 4 8 10.6 0.7 3.9 25 PRIMARY CLOSURE NO NO NO

NO

NO

51 PICHIMUTHU 75 m 174198 duodenal perforation omental patch closure y c n 36 1.2 n 9 6 10.7 3.9 4.8 16 RETENSION CLOSURE NO NO NO

NO

NO

52 GURUMOORTHY 42 m 173756 duodenal perforation omental patch closure y p y 90 1.1 y 17 8 10.9 1.3 5.3 20 PRIMARY CLOSURE NO NO NO

NO

NO

53 PALANIAMMAL 60 f 172803 duodenal perforation omental patch closure y c n 35 1 n 14 5 7.5 2.1 2.8 12 RETENSION CLOSURE NO NO NO

NO

NO

54 ANGAAPPAN 54 m 16462 ileal perforation resection and anastamosis y f y 192 5.1 y 28 7 11.3 0.9 2.1 23 PRIMARY CLOSURE YES YES NO

NO

NO

55 AVANTHIKA 2 f 9769 appendicular perforation appendectomy n c n 26 0.7 n 5 3 8 2.6 2 14 RETENSION CLOSURE NO NO NO

NO

NO

56 KRISHNAMOORTHY 40 m 11987 duodenal perforation omental patch closure y c n 23 0.7 n 4 6 12 3.4 3.1 12 RETENSION CLOSURE NO NO NO

NO

NO

57 THIRUMALAISAMY 55 m 111537 duodenal perforation omental patch closure y c n 40 1.2 n 9 4 10 1.8 7.6 11 RETENSION CLOSURE NO NO NO

NO

NO

58 PRIYA 40/F 40 f 10972 duodenal perforation omental patch closure y c y 60 1.7 y 16 8 9 0.6 4.3 23 PRIMARY CLOSURE NO NO NO

NO

NO

59 RANGASAMY 67 m 5367 duodenal perforation omental patch closure y c y 92 2.1 y 16 5 9.2 3.4 3.9 13 RETENSION CLOSURE YES YES YES

EVISCERATION

YES

60 PRIYA 40 F 10972 duodenal perforation omental patch closure y c n 40 1.2 n 9 8 9 0.6 4.3 23 PRIMARY CLOSURE NO NO NO

NO

NO


