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Intestinal Fistulae MICHAEL A. BORG 
EX-MEDICAL STUDENT 

NEOGRADUATE 

An intestinal fistula can be defined as an abnormal 
communication between two epithelized surfaces, 
one or both forming part of the gut. Fistulas are 
primarily classified into: 

2. TRAUMA TIC - may follow diverse types of 
trauma including gunshot wounds, foreign 
bodies or even closed injury. Eg. retroperitoneal 
duodenal rupture. 

Internal - connecting two hollow viscera or 
potential spaces 

External - connecting hollow viscera to body 
surface . 

3. 

4. 

INFLAMMATORY - predominantly internal. 
May follow both septic as well as aseptic inflam­
mation. Eg. post-T.B. 

External fistulae can furthermore be subdivided into: 

NEOPLASTIC - the great majority follow malig­
nant neoplasms and arise as a result of invasion 
or obstruction with proximal perforation and 
abscess formation. Low output - less than 500ml of drainage 

High output - more than 500ml of drainage. 5. 

Although various studies have yielded different 
results it is generally agreed that mortality lies around 
10-20%. 

6. 

DEGENERATIVE - usually develop on a back­
ground of senility. Eg. aorta-duodenal fistula. 
POST-IRRADIATION - follow deep X-Ray 
therapy often in relation to gynaecological malig­
nancies. 

Aetiology 
7. 

1. CONGENITAL - these are rare and usually 
follow failure of normal embryological maturat­
ion. Eg tracheo-oesophageal fistula accompany­
ing oesophageal atresia. 

POST-OPERA TIVE - responsible for 95% of 
cases. Predisposing factors include tension on 
suture lines; ischaemia; sepsis; obstruction or 
involvement with malignant growths. They may 
also occur due to inadvertant bowel injury in 
connection with endoscopies. 

Table 1. 
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Congenital 
Acquired 

Spontaneous 

Post operative 

External 
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Spontaneous 

Post-operative 

Deliberate 
Spontaneous 

Post-operative 

Spontaneous 

Post-operative 

Sites of Intestinal Fistulas 

- Trachea-oesophageal fistula 
- Carcinoma of oesophagus 
- Pressure necrosis from NG tube 
- Swollowed foreign bodies 
- Post-pneumonectomy 

- Intra-gastric (neoplasms, ulcers) 
- Extra-gastric (colonic or pancreatic lesions) 
- Trauma 

- post Billroth II 
- duodenal ulcer 
- Duodenocolic (due to Ca colon, duodenal diverticuli, Crohn's) 
- Duodenorenal (due to right nephrolithiasis or carcinoma) 
- Duodenobiliary (following cholecystitis) 
- Duodenovascular (after prostetic aortic grafts) 

- biliary calculus erosion 
- duodenal ulcer 
- biliary malignancy 
- primary surgery 
- reconstructive surgery 

- colostomies and ileostomies 
- Crohn's disease 
- Tuberculosis 
- Diverticular disease 
- Malignancy 
- breakdown of intestinal anastomosis 
- repair of traumatised bowel 
- abscess formation 

- pseudopancreatic cyst 
- Abscess 
- biopsy 
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Medicine in Malta. 
FORMERLY CONSULTING CARDIOLOGIST OF THE ROYAL NAVY (MALTA) 

T he University of Malta was founded by the Knights 
of St. John of Jerusalem. Thirty years after Grand 
Master La Vallette had founded the City that bears his 
name, the Jesuit fathers offered to build a College and 
a Church in Valletta. This offer was accepted and 
work was started on the 4th of September 1595. The 
building was completed in 1602. Twelve Jesuit fathers 
held public courses in Philosophy and Theology, and 
the degrees of Master of Philosophy and of Doctor of 
Divinity were conferred on successful scholars . 

In 1574, the Order started building the Holy 
Infirmary also in Valletta, and every now and then 
improvements were added to the original plan, so that 
by 1662 the length of what was called The Great Ward 
was over 500 feet. A laundry and linen store were 
erected nearby. 

In 1769, the Jesuits were expelled from the Island 
and their colleges and property were, by authority of 
the Holy See transferred to the Government of the 
Knights. In the same year a Bull by Pope Clement XIV, 
dated 20th October, confirmed the foundation of the 
new university. Three faculties were established: 
Theology, Law and Medicine. 

During this period, the Holy Infirmary was one of 
the leading hospitals in Europe, and our knowledge of 
the medical work being performed here was limited to 
traumatic surgery. This bias in favour of wound­
surgery is understandable if we bear in mind that the 
Order of St. John was constantly engaged in naval 
warfare against the Moslems. In assessing the nature 
and value of this work one must consider that 
European Surgery had not yet freed itself completely 
from Hippocratic or Medieval ideas. Progress had 
been made in anatomy in the famous Italian schools, 
but physiology and pathology were still in their 
infancy. Nothing was known about the origin and 
prevention of sepsis , and anaesthesia had not yet 
been dreamt of. 

At this period a pioneer in surgery appeared on 
the scene, by the name of Michelangelo Grima. He 
spent his early years of training at the Holy Infirmary 
and thence went to specialise in Florence and Paris. In 
1740 he was appointed Chief Dissector in the Royal 
Hospital of Sta. Maria Maggiore in Florence, and eight 
years later Master of Anatomy in the hospital in 
Messina. In 1761-62 he worked as Military Surgeon in 
Germany during the 7-year war. During this year he 
learnt the damaging effects of exposure to cold and of 
the long journeys in jolting carriages, especially in the 
case of head injuries. 

In 1763 he returned to Malta and was immediately 

appointed Chief Surgeon and Anatomist at the Holy 
Infirmary. He died in 1798 and was buried in the 
Franciscan Church in Valletta. Some of his Works 
include: 

a . Traumatic Medicine 
b. On the Injuries of the Spleen. 
c. On Popliteal Aneurysms. 
d. On a New and Certain Method of Suturing 

the Intestines. 

A few months after the death of Grima, the Order 
was expelled from Malta by Napoleon and the 
educational and cultural life of Malta was disrupted. 
The new masters abolished the university , and the 
Holy Infirmary was taken over by the French for their 
troops. However, in 1800 the first British Royal 
Commissioner re-established the University, and 
medical studies re-started. Recognition of local 
Degrees was accorded on the turn of the century, and 
a happy association with British Universities began. 
So much so that although, up to a hundred years ago, 
the physician was accorded the imposing title of 
Excellent Doctor or Magnificus Doctor, his humbler 
brother, the surgeon, followed the English tradition 
and was simply called Mister. 

Malta was becoming a prosperous centre of 
commerce and a gateway to the East, but also a target 
to infectious diseases like plague, smallpox and 
cholera. The quarantine regulations were very strict 
and annoyed many prominent visitors, and up to the 
year 1900 letters coming from effected countries were 
still being disinfected at our Lazzaretto. 

The next milestone in our medical history was the 
discovery of the Micrococcus causing Undulant 
Fever. 

The earliest reference to this illness in Malta is to 
be found, most probably, in an account of the Island 
written in the late 16th century by Giovanni Battista 
Leoni. Leoni was an ecclesiastic from Venice who 
accompanied Mgr Visconti on his visit to Malta in 1581 
to inquire into the causes of the internal dissensions 
that were agitating the Order. Some time after his 
arrival in Malta, Mgr Visconti contracted a grave and 
prolonged fever which had certain capricious 
intermissions by which one was never sure whether 
he had recovered or was still sick, and which the 
doctors called erratic feuer . 

Leoni further informs us that the fever was 
accompanied by an uncomfortable obst-ruction of the 
spleen, apparently an allusion to the enlargement of 
this organ and to the pain and tenderness produced 
by the perisplenitis which is also of common 
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WHEN IT COMES TO DIARRHOEA 
NOTHING WORKS LIKE 

Imodium 
~~N~~E:N 

Vivian Commercial Corporation Ltd., Sanitas Building. 
Tower Street, Msida, Malta. 
Tel: 517932, 515526, 517450, 517494 

Table 3: 
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" effective and rapid 

" removes spasms and cramps 

" can be combined with anti-infectives 

" normalizes bowel function and 
stool consistency 

" well tolerated and remarkably safe 
in long term treatment 

Dose 
Start with Adjust with 

.S' 

~ ~ ~ ~ after 3 hrs 'Il"" if necessary 

.~ ~ • ~ one more of::" 

~ daily 
(j in the. at 

morning nigllt 

Assessment of Dehydration and Fluid Deficit in Infants 

Degree of dehydration (% loss of body wt) 

Mild (4-5%) Moderate (6-9%) Severe ± shock (+ 10%) 

Appearance Thirsty, alert, restless. Thirsty; restless or Drowsy; limp; cold; Sweaty 
lethargic; irritable or and often cyanotic extremi· 
drowsy. ties; may be comatose. 

Skin elasticity Normal Decreased, mild to Marked decrease. 
moderate 

Eyes Normal Sunken (detectable) grossly sunken. 

Tears Present absent absent 

Fontanelle Normal depressed depressed 

Mucosae Moist dry very dry 

Radial pulse normal rapid/weak rapid/feeble/absent 

Rectal temp Nil present present 

Urine flow Normal scanty Nil for +8 hours. 

Respiration normal deep/rapid deep/rapid 

Heart normal Tachycardia Tachycardia/feeble 

Estimated deficit 40-50 ml/kg 60-90ml/kg 100-120 ml/kg 

Diagnosis 

Few problems are usually encountered in the 
diagnosis of external fistulae as the skin breach 
discharging bile, enteric contents or gas is usually 
clearly visible. In the occasional problematic case, oral 
markers such as carmine dye will definitely prove 
helpful. As in every clinical condition a thorough 
history and examination are essential paying 
particular attention to any predisposing abdominal 
pathology and/ or previous operation. Internal fistulae 
often prove somewhat more difficult to diagnose as 
they tend to present with non-specific symptoms such 
as abdominal pain, diarrhoea etc. but the one 
universal complaint is weight loss. Investigations are 
essential adjuncts in diagnosis. Radiological studies in 
particular whether plain or using contrast are very 
useful to show: 

- origin of fistula 
- complexity and size of fistula track 
- condition of G.I.T. from where fistula 

commences 
- disruption of bowel 
- prescence of distal obstruction . 

Fistulography using contrast media may also be 
utilised. Ultrasound, CT scan, bacteriological 
examination or biopsy procedures may also prove 
useful. Laparoscopy or laparotomy may ultimately 
be resorted to in order to obtain the full diagnosis. 

Management 

The currently adopted rationale of therapy is 
summerised in Table 2. Resuscitation should not be 
carried out using blood unless the fistula is connected 
to a blood vessel (e.g. aorto-duodenal) or the patient is 
severely anaemic. Neither is the use of plasma 
popular. The best way seems to be the administration 
of 500 - 1000 ml of Dextran 70 followed by Normal 
Saline. 

Once resuscitation is complete full attention 
must be given to Fluid and Electrolyte manage­
ment. A strict fluid balance chart as well as daily 
plasma electrolyte concentrations are required. An 
initial daily regimen for the adult patient would be: 

5% Dextrose 200 ml 
N-Saline 500 ml 
Potassium Chloride 80 mmol 

Table 2. 

Phase 1 (immediate) - Restore blood volume 
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Subsequent administrations must then be 
tailored to the particular person in the light of the 
electrolyte levels. 

Nutrition of the patient with intestinal fistula is 
initially parenteral. A central venous catheter usually 
into the subclavian vein is set up. The basic idea is to 
provide calories, nitrogen compounds as well as 
vitamins and trace elements. Various proprietary 
products are available. Nitrogen is provided by means 
of amino-acid preparations. Initially 0.5g nitrogen/ kg 
body wt./day may be started and subsequently long 
term management involves the calculation of the daily 
urea excretion in the urine. 

Grms. nitrogen/ day = 24hr urea excretion x 100 x ~ 
80 60 

Daily calorie needs border around 40-50 
kcal/kg/day. A large part is supplied as fats upto a 
maximum of 2-3g/kg/day of 10% Intralipid. Any 
additional calories can be supplied by means of 10% 
Dextrose . Daily blood glucose estimations must be 
undertaken and any signs of hyperglycaemia treated 
with short-acting Insulin. Initially the total volume 
should be low (about 2L) and gradually increased. 
Vitamin supplements should also be provided with 
additional doses of folate as this is particularly low in 
this condition. Trace minerals must also be added 
particularly Zinc (12mg/l of fluid lost) and Chromate 
(20 J.Lg). 

Once parenteral nutrition is safely established, 
the patient's gastrointestinal function is reviewed with 
a view to using it for the provision of nutrients. This is 
normally in the form of low residue elemental diets of 
which several types are commercially available. 
However this may result in a number of problems 
including gastric stasis, diarrhoea, and hyperosmolar 
dehydration all of which must be looked for and 
corrected immediately. Should these prove 
troublesome the patient can be maintained solely on 
parenteral nutrition. 

As soon as the nutritional needs have been 
satisfied, it is essential to ensure correct protection 
of the skin (in external fistulae), as well as collection 
of all fluid discharge. This is carried out efficiently by the 
use of an adhesive STOMA BAG. Besides protection 

- Correct fluid and electrolyte imbalances 
- Control fistula and protect skin 
- Drain abscesses with/ out antibiotic therapy 

Phase 2 (till day 2) - Continue fluid & electrolyte therapy 
- begin parenteral nutrition 

Phase 3 (day 3·5) - Start enteral feeding 
- Demonstrate anatomy of fistula 

Phase 4 (day 5 .) - Continue nutritional treatment until fistula closes or patient fit for surgery 
- Operate to eliminate sepsis if necessary. 
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and collection of drainage, it improves patient 
comfort, facilitates early mobilisation and reduces the 
risk of cross-infection. 

Surgery. One of the most debatable query as 
regards intestinal fistula management is when to stop 
conservative measures and operate. Although, until 
recently, thirty days following the control of sepsis has 
been more or less the baseline it is now felt that this is 
too short a time. This is especially the case in external 
fistulae showing signs of improvement such as 
reduction of discharge, weight gain and return of 
defaecation. In fact in a study of 27 cases of intestinal 
fistulae, Parsa et al reported a 100% spontaneous 
closure in uncomplicated external fistulae . Failure to 
close occurred in internal and external fistulae with 
exposed or everted bowel mucosa, very large opening 
or distal obstruction. The criteria for operative 
closure of external fistulae are that of failure to close 
on conservative therapy when investigations have 
revealed a reason for it. With internal fistulae, 
spontaneous closure is extremely unlikely although 
surgery is rarely urgent. Torrential diarrhoea with 
electrolyte and nutritional problems is one of the 
major indications for emergency surgery once the 
patient has been rendered fit for the operation. 

Surgical treatment can be palliative or curative. 
Palliation includes drainage of abscesses, 
establishment of feeding enterostomies and proximal 
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diversion. Curative operations aim at removing 
diseased bowel and associated fistulae usually 
followed by restorative anastomosis. In external 
fistulas in which failure to close is the result of an area 
of mucocutaneous fusion, a local dissection to 
separate the mucosa and infold it into two layers will 
suffice. 

Complications 

In external fistulae failure to close is the major 
complication. Several reasons may be responsible 
including distal obstruction, discontinuity of bowel 
ends, chronic abscess or malnutrition. Other com­
plications include metabolic and nutritional distrup­
tion, sepsis, pulmonary problems, deep vein 
thrombosis, gastrointestinal bleeding as well as 
psychological problems. 

References: 
WilIiams, A. and Irving. Intestinal Fistulas. Bristol. Wright (1982). 
Parsa, Ferrer, Habif. Safe Central Venous Nutrition. Illinois. 

Thomas. (1972). 
Rains and Ritchie. Bailey and Love's Short Practice of Surgery. 

London. Lewis. (1981). 
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may damage the intestinal mucosa and cause: 
malabsorption. Tincture of opium, paregoric and 
atropine are dangerous in children and dysentery 
patients because of delayed intestinal transit time. 
Steroids are expensive, useless and may cause 
adverse side-effects. Charcoal, kaolin, pectin and 
bismuth are of no value. Mexaform is useless and may 
be dangerous, whilst Lomoti! is particularly dangerous 
in infants (Euro Reports and Studies 44). Nothing 
much can be left in the therapeutic armamentarium 
at this stage. 

Replacement of fluid and electrolyte losses 
suffices in most instances, and this can usually be 
effected through the oral route. Intravascular and 
extracellular fluid loss of water and electrolytes 
causes an isotonic hypovolaemia; aldosterone 
secretion increases and the GFR decreases in order 
to conserve sodium. There is diminished tissue 
perfusion and shock causing lactic acidosis . The 
associated bicarbonate loss in the stool causes a 
hyperchloraemic metabolic acidosis, and the large 
potassium concentration in the diarrhoeal stool 
depletes the potassium stores. The serum K + may be 
normal in acidosis at the expense of low intracellular 
K '; correction of the acidosis will cause K' to enter the 
cells and cause a low serum K ' . WHO has 
recommended the following formula for an oral 
rehydrating solution:-

NaCl 3.5 G/litre = 90 mmol/litre 
KCI 1.5 G/litre = 20 mmol/litre 
NaHC03 2.5 G/litre = 80 mmol/litre 
Glucose 20 G/litre = 111 mmol/litre 

It is slightly hypertonic for small children so that 
more of diluent is required in preparation. The glucose 
is metabolised and does not contribute to the osmotic 
strength of the solution in the intestines. 

Water losses and requirements vary with age and 
these variations must be taken into account when 
planning replacement and maintenance fluid 
programmes. Tables 1 and 2 illustrate the differences 
encountered between infancy and adulthood. It is to 
be remembered that neonates cannot concentrate 
their urine as well as older infants and children. After 
due allowance is made for losses and maintenance, 
the thirst mechanism can safely be relied upon to 
maintain homeostasis·. 

Enteric infection is the greatest killer among 
children, and it is estimated that 30% of deaths under 5 
years are due to diarrhoeal diseases. There is a 
marked decrease in incidence in breast fed infants, 
and the trend noticably increases on the institution of 
mixed feeding. Weight loss is a problem, and if the 
disease is protracted there is also an arrest of height 
gain. 

One official from the Italian Health Ministry 
remarked that a child with diarrhoea stood a better 
chance of survival without the treatment prescribed 
by the general practitioner. The same cannot be said 
for the local situation, and it will so remain as long as 
antibiotics and dangerous anti-diarrhoeals are not 
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Table 1: 

Daily Fluid Losses in 
Healthy Children and Adults 

Insensible 
Renal 
Faecal 
Total 

Table 2: 

7 kg male 

45 ml/kg 
40 
10-15 
95-100 

70 kg male 

22.5 ml/kg 
20 
2.5 
45 

Daily Maintenance Fluid Requirements 

Age ml/kg 

1-3 days 60-100 
4-10 days 125-150 
3 months 140-165 
6 months 130-155 
9 months 125-145 
1-3 years 115-135 
4-6 years 90-110 
7-9 years 70·90 
Adult 40-50 

abused. Promotion of breast feeding is the best 
prophylactic, and simple water and electrolyte 
replacement by oral rehydrating solution (ORS) is 
calculated to save 70% of admissions for replacement 
by the intravenous route. Fasting causes disap­
pearance of enzymes from the gastro-intestinal tract; 
with ORS, acidosis and hypokalaemia are gradually 
corrected and hunger is re-acquired permitting weight 
gain and a speedier approach to convalescence. 
Lactase is particularly very labile, and is one of the last 
enzymes to be restored to function after enteric 
infection - hence the importance of avoiding milk and 
milk substitutes until well into convalescene. 
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