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technique was practised during the day. An elastic

crepe bandage was used at night and during

ambulation. We achieved a reduction of limb diameter

from 51.6 cm to 43.8 cm over a period of three weeks

and the skin became significantly softer and lax. The

patient thereafter underwent a successful excision and

grafting (Charles procedure) of the lower limb.

DISCUSSION

Compression is the mainstay of the treatment of

lymphoedema. It comprises compression bandaging,

massage and anti-filarial drugs.1 The use of uni-

directional pressure cycles has been known to produce

rapid reduction in lymphoedema.2 The Lympha-Press

designed by Zilekovski et al is such a machine.3 The

principle of construction is to create 9-12 overlapping

cells that are sequentially and rapidly filled from distal

to proximal, thus producing a milking effect. This results

in rapid reduction of lymphoedema. The cost and lack

of availability of the equipment is a problem in

developing countries. Our technique has the advantage

of using readily available and cheap equipment, which

may be used by the patient even at home. The inflation

pressure, cycle duration and the number of such cycles

done daily are easily modified by the patient according

to comfort and convenience. In addition it is not

dependent on electricity and allows the patient to

actively participate in the treatment. The method is

probably not as effective as the Lympha-Press, which

uses overlapping cells and high-pressure cycles (180

mmHg). It is however a low-cost and ef fective

alternative.
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ABSTRACT
Necrotizing enterocolitis is an acute disease that primarily affects premature neonates of low birth weight, and has
a very high morbidity and mortality. The incidence in adults is significantly less, with lower mortality rates. Of those
who survive, many are left with complications related to short gut syndrome. We report 4 cases of necrotizing
enterocolitis all of whom underwent early surgical intervention and had good recovery, followed by a review of the
literature on the subject.
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INTRODUCTION

Necrotizing enterocolitis is an acute disease that

primarily af fects premature neonates of low birth

weight, and has a very high morbidity and mortality.

The incidence in adults is significantly less, with lower

mortality rates. The overall outcome depends on clinical

staging and radiological and haematological

parameters. Of those who survive, many are left with

complications related to short gut syndrome.
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CASE REPORTS

Case 1
A 35-year-old male presented with acute generalized

abdominal pain, vomiting and fever of three days’

duration. He was febrile and tachycardic. The abdomen

was distended with minimal tenderness, and

rectal examination was normal. Haematological

investigations were normal except for a WBC count of

6,900/cu mm, and biochemical investigations showed

a serum albumin of 1.8 g%. A plain abdominal X-ray

showed free air under the diaphragm. The clinical

picture with a normal leucocyte count did not fit into

the classical features of perforative peritonitis, and so

a CT scan abdomen was done. The CT identified

moderate ascitis and stranding of fat planes around

the caecum. Exploratory laparotomy revealed gross

purulent peritonitis with three perforations in the

thickened terminal ileum – each about 2 to 3 mm in

diameter (Figure 1). The caecum and ascending colon

were congested and oedematous. A right

hemicolectomy was done and the terminal ileum and

transverse colon were brought out as separated stomas.

He had an uneventful but prolonged postoperative

course. Histopathology of the resected specimen

showed extensive ulceration of the ascending and

transverse colon and terminal ileum, of no specific

aetiology.

The continuity of bowel was restored six months later

with an ileo-transverse anastomosis.

Case 2
A 44-year-old male presented with clinical features

suggestive of acute intestinal obstruction of seven days’

duration and signs of peritonism. Apart from a high

WBC count of 14,600/cu mm, haematological and

biochemical investigations were normal. Radiological

investigations confirmed the clinical impression of small

bowel obstruction and cholelithiasis. Laparotomy

showed gross peritonitis with per foration in

gangrenous segments of the terminal ileum. Around

three feet of the small bowel was resected and a

primary anastomosis performed. Histopathology

revealed a non-specific picture of infarction necrosis

of the bowel wall without any evidence of major vessel

thrombosis.

Case 3
A 55-year-old male presented with abdominal pain of

five days’ duration and on examination was found to

have signs of intestinal obstruction. His haematological

and biochemical profiles were normal. A plain

abdominal X-ray and CT scan confirmed the presence

of bowel obstruction and the latter showed patent

mesenteric vessels with haziness of the mesentery.

Exploratory laparotomy revealed faecal peritonitis and

a full thickness necrosis of the terminal ileum with

perforation. A localized resection with primary

anastomosis was undertaken. Histopathology showed

ischaemic ulceration of the ileum covered by fibrinous

and neutrophilic exudates, and ischaemia with

transmural necrosis of the bowel.

Case 4
A 48-year-old male presented with acute abdominal

pain on the background of episodes suggestive of

subacute bowel obstruction of over three months

duration. Examination showed the patient to be

tachycardic, in shock and the abdomen to be distended,

guarded and rigid. Apart from a leucocytosis of 14,500/

cu mm, other haematological and biochemical

parameters were normal. A plain X-ray of the chest

showed free gas under the diaphragm and abdominal

X-ray showed dilated bowel loops. A CT scan confirmed

these findings. A laparotomy showed gross faecal

contamination of the peritoneal cavity with a perforation

in the midst of a dusky terminal ileum. The caecum

appeared congested and oedematous. The terminal

three feet of ileum, caecum and appendix were

resected and a terminal ileostomy was brought out.

The ascending colon was closed in two layers.

Histopathology revealed an ulcerated small bowel

covered with granulation tissue, with mild inflammatory

changes in the caecum.

DISCUSSION

Necrotizing enterocolitis (NEC) is an acute disease that
Figure 1: Full thickness necrosis with multiple perforations
seen in the terminal ileum
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primarily af fects premature neonates of low birth

weight. The incidence of NEC ranges from 0.3 to 2.4 /

1000 live births but is approximately 10% in infants

weighing less than 1500 g.1,2 Although in adults the

incidence of NEC is much lower and it has a lower

mortality, it remains associated with considerable

morbidity.

NEC in adults is common in the developing countries

and its aetiology is multifactorial. Infectious agents,

inflammatory mediators and circulatory disturbance

have all been implicated in the aetiology and

pathogenesis of NEC. Epidemic outbreaks of NEC point

to the role of infectious agents, especially when the

same organism is isolated from stool, blood and

peritoneal fluid. The common organisms implicated are

bacteria like Klebsiella, E. Coli, Enterobacter,

Pseudomonas, Clostridia and Staphylococcus

epidermidis, viruses like Corona virus, Rota virus and

Entero virus and rarely, fungi like Candida albicans.3

Enteropathogenic viruses are believed to infect

epithelial cells resulting in cell destruction, necrosis and

intestinal perforation. However, there are indications

to suggest that infection is not mandatory for the

development of NEC.

It is also suggested that reduced mesenteric blood flow

leads to ischaemia, which in turn causes hypoxic cell

damage and release of inflammatory mediators. The

re-perfusion of these tissues results in the release of

oxygen free radicals that in turn cause loss of cellular

integrity. The final common pathway in the

development of NEC is believed to involve mediators

like platelet-activating factor, endotoxin

lipopolysaccharide, tumour necrosis factor and other

cytokines, prostaglandins and leukotrines. Other factors

believed to play a major role in the neonates and infants

are prematurity, low birth weight, enteral feeding and

immunological deficiencies, particularly of the IgA

secretory component, intestinal T-lymphocytes coupled

with a poor antibody response.3

Sporadic cases are associated with nutritional disorders,

alcoholism, malabsorption and are seen after gastric

or pancreatic resection.4 Raw peanuts, soyabean and

sweet potatoes contain trypsin inhibitors which block

intestinal proteases that could otherwise inactivate

β-toxin produced by clostridium perfringens.4

In our study, we found a few factors common to all the

patients. They were all smokers and consumed alcohol

regularly. They all had a poor nutritional status and were

from the same geographical area. All our patients were

anorexic and had significant weight loss, which

prompted the clinician to consider tuberculosis in the

differential diagnosis.

These patients present with a constellation of symptoms

and signs that may vary from subtle food intolerance

and change in bowel pattern to a catastrophic

deterioration in general condition with severe

abdominal distension and bloody stools. There can be

gastrointestinal dysfunction in the form of abdominal

distension, vomiting, bilious drainage from feeding

tubes or bloody stools. Systemic illness is indicated by

the presence of fever, dyspnoea, lethargy and

hypotension.

NEC can be clinically and radiologically staged into

three stages, as proposed by Bell and coworkers5 and

later modified by Walsh and Kliegman.6

Stage 1 (Suspected NEC)
These patients present with non-specific clinical and

radiological signs like fever, mild abdominal distension,

dilated bowel loops and bowel wall thickening on

X-ray.

Stage 2 (Definite NEC)
These patients present with blood in stools, mild

metabolic acidosis and thrombocytopenia. Abdominal

X-rays typically show intestinal pneumatosis, with a

linear streak of gas within the bowel wall seen in a

single discrete portion of the bowel, which may rarely

extend throughout the small and large gut.

Stage 3 (Advanced NEC)
These patients present with hypotension,

hyponatraemia due to sequestration of sodium in the

tissues, disseminated intravascular coagulation due to

peripheral destruction of platelets and occasionally,

generalized peritonitis. Elevation of the diaphragm may

result in respiratory acidosis. Typically, free air is

visualized on erect or lateral decubitus radiological

films.

Intestinal pneumatosis is pathognomonic of NEC. There

could be other radiological features such as multiple

dilated loops of the small bowel, fixed intestinal loop

suggestive of localized ischaemia, diminished bowel

gas due to poor motility, intrahepatic gas in the portal

venous system, or pneumoperitoneum. No individual

laboratory test is diagnostic though haematological

analysis may show abnormally raised or reduced

leucocyte counts with a shift towards immature

precursors. The classical triad of increasing
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thrombocytopenia, acidosis and hyponatraemia

suggests severe NEC, and these are the patients who

are more likely to require surgical intervention.

In our study group, all the patients had a history indicative

of a prolonged disease process which did not relate with

the signs. Examination suggested acute pathology, and

all our patients were moribund and required emergency

surgical intervention. Their white cell counts ranged from

6,000/cu mm to 13,000/cu mm. This discrepancy in the

clinical and haematological picture warranted a CT scan

of the abdomen in all the patients.

Treatment is largely supportive and consists of bowel

rest, gastrointestinal decompression, fluid resuscitation

and antibiotic therapy. A few patients may require

correction of hypotension, respiratory dysfunction,

anaemia, coagulation disorders or acid-base imbalance.

Surgical intervention is necessary if there is intestinal

necrosis or frank perforation or when there is clinical

deterioration over 12–24 hours despite intensive

medical support, as evidenced by persistent or

worsening metabolic acidosis, increasing ventilatory

requirement, deteriorating haematological parameters

and persistent thrombocytopenia.

At surgery, one of the four options may be resorted to:

A) Resection of the necrotic bowel and primary

anastomosis, which is the procedure of choice in

patients who are stable and have only localized disease,

B) Resection of the necrotic bowel and exteriorization

of the ends as a proximal stoma and a distal mucous

fistula. Continuity of the bowel may be restored weeks

to months later after a radiological exclusion of a distal

stricture, C) Proximal diverting jejunostomy done in

the presence of extensive small bowel disease and D)

Peritoneal drainage under local anaesthesia for

decompression and release of contaminated material

done as a palliative procedure in moribund patients.

Complications in these patients could occur as a result

of the primary disease process or due to the

management. The immediate complications are

intestinal perforation with intra-abdominal abscess and

peritonitis, shock, sepsis, acute tubular necrosis and

acute renal failure. The delayed complications include

short bowel syndrome, malabsorption syndromes,

recurrence, bowel stricture and atresia, enterocolic

fistula, anastomotic leak and cholestasis. There could

also be delayed systemic complications like chronic

salt, potassium and water depletion and weight loss.

The overall outcome depends on clinical staging and

radiological and haematological parameters. The factors

that point to a poor prognosis are A) Clinical: Signs of

peritonitis, presence of perforation or pan-NEC,

B) Systemic: Shock, presence of disseminated

intravascular coagulation, acute renal failure, multi-

system organ failure, or rapid progression of

the disease, C) Investigational: Progressive

thrombocytopenia, severe acidosis, electrolyte

imbalance, progressively decreasing absolute

neutrophil count and D) Radiological: Fixed intestinal

loop, hepatic portal venous gas or perforation.
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