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Octreotide plus Total Parenteral Nutrition in Patients
with External Digestive Tract Fistulas � An Evaluation
of our Experience

N. Xeropotamos, D. Nastos, V. Nousias, K.H. Katsanos1, D. Christodoulou1, E.V. Tsianos1, A.M. Kappas

SUMMARY

Objective: We conducted a retrospective study to evaluate
the use of total parenteral nutrition (TPN) and octreotide
(OC), in comparison to standard treatment for the man-
agement of external digestive tract fistulas (EDTF) at a
major tertiary referral University Hospital.

Patients: We analyzed the clinical course of 112 patients
with EDTF treated from 1978 to 2001. Thirty-nine patients
admitted during the period 1978-1990 (group A) and 73
patients admitted during the period 1991-2001 (group B)
were studied. Group A received standard supportive treat-
ment while group B received standard supportive treatment
in combination with TPN and OC. The main outcome meas-
ures were the duration of hospitalization, the fistula spon-
taneous closure time, the mortality rate and complications
of treatment.

Results: A dramatic reduction (81±4.5%) in fistula output
was observed within 48 hours after administration of TPN
and OC in group B compared to group A (p<0.05). The
incidence of spontaneous fistula closure was increased from
64% in group A to 81% in group B (p<0.05) and the mean
fistula closure time decreased from 38±2.7 in group A to
17±1.8 days in group B (p<0.05). Complications occurred
in 61.5% of group A patients and in 45% of patient group B

respectively (p<0.05). The direct fistula related mortality
was 7.5% and 2% respectively (p<0.05).

Conclusions: The introduction of TPN and OC in EDTF
ameliorated in a statistically significant way all the param-
eters of EDTF healing that were studied. Although fistula
related direct mortality was decreased, further studies with
well-designed comparative prospective trials are needed.
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INTRODUCTION

Fistula management has been challenging physicians
for centuries. Management of external digestive tract fis-
tulas (EDTF) and of biliary-pancreatic fistulas has been
traditionally associated with high morbidity rates of up
to 65%and mortality rates of up to 40%.1-7 Although the
causality of these high mortality rates is multifactorial, it
is generally emphasized that mortality rate is higher in
patients with underlying infections, malnutrition and
high-output fistulas. The great importance of nutrition-
al support during fistula therapy has been shown by Chap-
man et al.8

Nonetheless, in patients diagnosed with an EDTF, a
high morbidity, prolonged hospitalization and high mor-
tality rate has already been reported.9-14 The role of nu-
tritional support in decreasing the number of deaths
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caused by enterocutaneous fistulas still remains contro-
versial.15-17

It seems that conservative treatment with only total
parenteral nutrition (TPN) succeeds in closing between
60-75% of fistulas [18]. Octreotide (OC) as an adjuvant
therapy to standard fistula management has been report-
ed to decrease fistula output.19-24 However its role in short-
ening the fistula closure time still remain to be proven25

as OC use in recent studies showed no overall advantage
compared to standard treatment and was associated with
increased morbidity including severe septic complica-
tions.26

We compared disease outcome of 73 patients with
EDTF treated with peripheral TPN and OC during the
period 1991-2001 with that of 39 patients treated during
the period 1978-1991, when only the usual conventional
treatment was applied as the routine method.

PATIENTS AND METHODS

Hospital and clinic medical records were retrospec-
tively reviewed at the Academic Department of Surgery
of our University Hospital, from March 1978 to Septem-
ber 2001 in order to trace all patients with EDTF. Only
patients with fistulas documented by fistulography, in-
traluminal contrast dye injection or chemical analyses of
fistula output (such as bilirubin or amylase levels), with-
out distal obstruction were included in the study. High
output fistulas were defined as those that drained over
500 ml per 24 hours while low output fistulas were de-
fined as those that drained less than 500 ml per 24 hours.

One hundred and twelve patients with a total of 119
fistulas were reviewed. Thirty-nine of these patients
[group A], who had been hospitalized before 1991, were
managed by standard therapy which included nasogas-
tric suction, antibiotics, intravenous supportive measures
(IV glucose, crystalloid solutions and electrolytes). Fis-
tula output and clinical and laboratory manifestations
of infection (complete blood count, erythrocyte sedimen-
tation rate and C reactive protein) were recorded. Local
skin care was applied daily. Nutritional support was pref-
erably administered by adequate oral intake or by tube
feeding with high calorie liquefied diets.

Since 1991, when an artificial nutritional support team
was introduced in our Department, 73 patients [group
B] with EDTF have been treated with combination of
TPN and OC (0.1 mg tid) as an adjunct to standard treat-
ment. No oral intake or tube feeding was allowed during
the first week of treatment. In group B, supportive meas-

ures, control of sepsis, control of fistula effluent and lo-
cal skin care were also included. Patients on TPN [group
B] received 10-16 gr of nitrogen and 1500-2500 kcal dai-
ly via a peripheral vein. In all patients with gastrointesti-
nal and biliary fistulas, TPN and OC were started one or
two days after fistula diagnosis. Routine laboratory tests
were performed as needed in order to monitor the met-
abolic effects of the fistula, of TPN, as well as to prevent
possible hyperglycemia related to OC administration. If
case that the fistula had not healed after 26±5 days of
OC administration, its use was reassessed including oth-
er options.

Fistulas that closed without primary operative inter-
vention were considered to be those that a spontaneous-
ly closed. Some of these patients had some other kind of
minimal surgical procedures, such as drainage of a fistu-
la related abscess. Fistula output was recorded on a dai-
ly basis (milliliters per day), while reduction of fistula
output (mean [±SEM]) and time for the complete fistu-
la healing (mean [± SEM] number of days) was also eval-
uated.

Data is expressed as standard error of the mean
(SEM). Statistical analysis was performed using x²-test
and student�s t-test. A p value of <0.05 was considered
significant at the 5% level of statistical significance.

RESULTS

Patients� clinical and demographic characteristics are
shown in table 1. Fistula etiology, location and output
are shown in tables 2, 3, and 4. The two groups were com-
parable in age and gender distribution and in the pro-
portion of high output fistulas (38.5 % vs. 42.5%). In
group B, there was a significantly higher number
(p<0.05) of patients with primary malignant disease com-
pared to group A (Table 5). However fistulas in patients

Table 1. Demographic characteristics of patients with exter-
nal digestive tract fistulas

Characteristic Group A* Group B**

No of patients 39 73

Gender (Male/Female) 24/15 42/31

Mean age (years) 58.7 57

No of fistulas 42 79

*Group A: patients with external digestive tract fistulas admitted
during the period 1978-1990 and treated with standard treatment.

**Group B: patients with external digestive tract fistulas admit-
ted during the period 1991-2001 and treated with octreotide and
total parenteral nutrition plus standard treatment.
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with malignant diseases were not that of neoplastic dis-
ease origin but were postoperative ones. About half of
the patients in both groups had signs of sepsis (52% vs
47%) and the difference was not significant (p=0,55,
Fisher�s exact test).

In addition a higher percentage of patients, were re-
ferred to our institution from other regional hospitals
during the 1991-2001 period compared to the 1978-1990
period (27% vs. 5%, p<0.05). The majority of these pa-
tients (17/20), mainly those with traumatic postoperative
fistulas (10 patients), were referred from Albanian hos-
pitals, in an extremely critical condition with sepsis and
severe electrolyte abnormalities. The remaining seven
patients referred from Albanian hospitals were referred
because of postoperative complications related to can-
cer (n=3), peptic ulcer disease (n=2), pancreatitis (n=1)
and diverticulitis (n=1).

The introduction of TPN and OC therapy resulted in
a rapid and significant decrease in fistula output. A mean
reduction of 81.7 ± 4.5 % for fistulas output of group B
was achieved (mean reduction 84% in high and 77% in
low output fistulas). This dramatic fistula output reduc-
tion was observed within 48-72 hours after TPN and OC
administration especially in the high output group fistu-
las. Fistula output was not influenced by the time of treat-
ment initiation or fistula anatomical site.

Twenty-seven (69%) patients in group A and 59
(81%) patients in group B had been exclusively treated
conservatively. Ten (26%) patients in group A and nine
(12%) patients in group B, failed initial conservative
management and underwent a primary surgical fistula
repair. The remaining 7 patients, 2 from group A and
five from group B, underwent some other kind of mini-
mal surgical procedures, mainly drainage of a fistula re-
lated abscess. These patients formed the group of mini-
mal surgery assisted conservative treatment (Table 6).

The incidence of spontaneous fistula closure was in-
creased from 64% (25/39 patients) in group A to 89%
(65/73 patients) in group B (p<0.05). In addition seven
patients of each group had successful primary surgical
fistula repair so the overall incidence of fistula closure
by both conservative and surgical repair still remained
significantly higher in group B compared to group A
(90.4% vs. 82%, p<0.05). The mean closure time for fis-
tulas that closed spontaneously was decreased from
38±2.7days (range from 10 to 93 days) for group A fistu-
las, to 17.2±1.8 days (range from 7 to 43 days) for group
B fistulas (p<0.05) (Table 7).

Two fistulae of group A relapsed after initial success-

Table 2. Causes of external digestive tract fistulas in the two
patient groups.

Causes of fistula Group A Group B
No (%) No (%)

Postoperative 35 (90) 60 (82)

Traumatic 2 (5) 11 (15)

Spontaneous 2 (5) 2 (3)

Table 3. External digestive tract fistula origin in the two groups
of patients

Fistula origin Group A Group B

Oesophagus 2 2

Stomach 1 2

Duodenum 11 17

Small intestine 8 21

Colon 7 9

Biliary tree 6 10

Pancreas 4 12

Total 39 73

Table 4. External digestive tract fistula output in the two
groups of patients

Type of fistula output Group A Group B
No (%) No (%)

Low output (<500ml/24h) 24 (61.5%) 42 (57.5%)

Mean low output volume
(ml/24h) 271±27 278±16

High output (>500ml/24h) 15 (38.5%) 31 (42.5%)

Mean high output volume
(ml/24h) 726±42 756±31

Table 5. Primary disease that caused external digestive tract
fistula.

Primary Disease Group A Group B
(N=39) (N=73)

Cancer* 8 21

Gastroduodenal
ulcer/complications 8 9

Trauma* 2 11

Extrahepatic biliary tree
disease/complications 3 5

Hydatic cyst of liver 4 6

Diverticulitis 4 5

Inflammatory bowel disease
(I.B.D.) 3 4

Miscellaneous 7 12

* Statistically significant difference (p<0.05) between the two
groups
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Table 6. Definite treatment of external digestive tract fistula
in the two groups.

Definite treatment Group A Group B
No (%) No (%)

Conservative 27 (69) 59 (81)

Conservative+minimal 2 (5) 5 (7)
surgery

Operative* 10 (26)  9 (12)

* Failure of conservative treatment during the same admis-
sion.

Table 7. Fistula outcome in both groups with external diges-
tive tract fistula.

Fistula outcome Group A Group B
No (%) No (%)

Spontaneous closure 25 (64) 62 (85)

Surgical closure  7 (18)  7 (10)
Failure after surgical repair  1 (2.5) 1 (1)

Fistula relapse after 2 (5) -
conservative treatment

Deaths during conservative 2 (5) 2 (3)
treatment*

Deaths during surgical 2 (5) 1 (1)
treatment*

Closure time** (days) 38±2.7 17.2±1.8

* Fistula open.
** Mean closure time ± SEM for spontaneous closure.

ful conservative treatment. These fistulas had a success-
ful surgical repair. Surgical treatment has failed to re-
pair an enterocutaneous fistula in a Crohn�s disease pa-
tient in group A and a traumatic pancreatic fistula in
group B. The first patient was successfully treated oper-
atively, during the same admission. The second patient
in group B underwent a distal pancreatectomy but un-
fortunately the fistula relapsed after a few days.

Morbidity assessment in both groups showed that
complications were much more frequent in group A pa-
tients who were treated with standard therapy (Table 8).
Twenty-four (61.5%) patients of group A, and 33 (45%)
patients of group B, experienced 106 and 129 complica-
tion episodes respectively (p<0.05). Sepsis had been the
most frequent serious complication that led to conserva-
tive and surgical treatment failure as well as patient mor-
bidity and mortality. The introduction of TPN and OC
significantly reduced metabolic and water-electrolyte
abnormalities in group B compared to group A (41% vs
23%, p<0.05). These electrolyte abnormalities in group
A included mainly hyponatremia (24%, hypokalemia or
hyperkalemia (15%) and hypocalcemia (2%), while in

Table 8. Complications during treatment of external diges-
tive tract fistulas.

Types of Complications Group A Group B
(39 patients) (73 patients)

No (%) No (%)

Total number of patients 24 (61) 33 (45)
with complications

Intraabdominal sepsis 20 (51) 29 (40)

Pneumonitis 3 (8) 6 (8)

Urinary infections 2 (5) 4 (5)

Pleural infusion 2 (5) 2 (3)

Malnutrition 23 (60) 18 (25)

Electrolyte imbalance 16 (41) 17 (23)

Anemia 13 (33) 22 (30)

Haemorrhage from fistula 3 (8) 2 (3)

Haemorrhage from digestive tract3 (8) 2 (3)

DVT/ PE* 4 (10) 2 (3)

Liver dysfunction 4 (10) 4 (5)

ARDS/MOF* 2 (5) 4 (5)

Cardiac problems 3 (8) 4 (5)

Wound infection 8 (20) 13 (18)

Dermatitis, Skin maceration 16 (41) 8 (11)

*DVT=deep vein thrombosis
PE= pulmonary embolism
ARDS=acute respiratory distress syndrome
MOF=multiple organ failure

group B they included hyponatremia (15%), hypokale-
mia (6%) or hyperkalemia (2%). Cutaneous complica-
tions such as dermatitis and skin maceration were also
markedly reduced in group B.

Four (10%) patients in group A and three (4%) pa-
tients in group B died. In group A, two patients died from
uncontrolled intraabdominal sepsis, one from multiple
organ failure and one from acute heart failure. In group
B, two patients died from multiple organ failure due to
uncontrolled sepsis and one from pulmonary embolism.
The direct fistula related mortality was 7.5% in group A
and 2 % in group B (p<0.05). Three of the patients who
died (2 from group A and 1 from group B) had under-
gone an attempt for surgical fistula closure. Stepwise
regression analysis showed that the most important fac-
tor for predicting survival was fistula closure (F=25,1
p<0,01), followed by absence of malnutrition (F=16,
p<0,05), absence of sepsis (F=12,2, p<0,05) and absence
of electrolyte abnormalities (F=4,2, P<0,05).

On admission, 60 % of group A patients had signifi-
cant malnutrition (serum albumin < 3.5 g/dl), whereas
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severe malnutrition occurred in 75 % of group B patients.
Negative nitrogen balance was reversed in 90% of group
B patients after 8-10 days of TPN administration. Ex-
cept of some cases of hyperosmolar thrombophlebitis no
other side effects or complications attributable to TPN
or OC were observed. In patients with underlying sepsis
that occurred prior to drainage of intraabdominal or fis-
tulous tract abscesses transient hyperglycemic episodes
were noticed during treatment.

DISCUSSION

Gastrointestinal cutaneous fistulas still remain a seri-
ous problem of current surgical practice. The predominant
causes of death in patients with EDTF have been and still
remain malnutrition, electrolyte abnormalities, and sepsis.18

This is especially true in patients with high-output duode-
nal or jejunal fistulas, in whom mortality rate remains ap-
proximately 35%.9,26,27 Although the reported rates of spon-
taneous closure tend to increase, the morbidity rates re-
main still high.1,3,8,28-30 Furthermore several authors have
demonstrated the detrimental effects of malnutrition and
sepsis in the management of fistulas.8,15,18,29,30

In this study it was shown that the main advantage of
TPN and OC introduction was the rapid decrease of fis-
tula output (81,7±4.5 %) leading to hastening of fistula
closure. In group B the mean fistula closure time was
17.2±1.8 days and it was significantly shorter compared
to standard treatment in group A which was 38 ± 2.7
days [p<0.05]. Total parenteral nutrition has been shown
to reduce by 90% the volume of gastropancreatic secre-
tions in experimentally produced fistulas.27 Current man-
agement which is based on TPN, sepsis control and local
skin care succeeds in fistula closing rates ranging from
30% to 75%.16, 27, 28,29

TPN use has been historically associated with fistula
spontaneous closure times of 30 to 50 days14,27,29 while
somatostatin and OC use has been reported to reduce
digestive fistula activity in fewer than 16 days and occa-
sionally within 24 hours.19-26 A randomized however not
placebo-controlled trial using a model of continuous so-
matostatin infusion plus TPN compared to TPN alone,
showed a significant reduction in the time required for
�spontaneous fistula healing �from 20 days to 14 days.22

Two prospective placebo-controlled trials did not show
any improvement in fistula closure rate using OC and TPN
versus TPN monotherapy.23,31 Another study26 had also
failed to demonstrate significant improvement in the long-
term outcome of complicated fistulas using OC therapy.
According to that study prolonged therapy failed to affect

the outcome parameters studied, particularly fistula du-
ration, spontaneous closure rate, and length of hospitali-
zation. In addition there was a significantly higher inci-
dence of septic and thrombotic complications associated
with OC use. In complicated enterocutaneous fistulas, the
use of OC showed no benefit and it seemed to be associ-
ated with increased morbidity. In contrast, our study dem-
onstrated that in good hands the combination therapy of
TPN and OC is safe and effective and leads to significant-
ly improved outcome for patients with postoperative ex-
ternal digestive tract fistulas.

So, TPN combined with OC succeeded in closing 89%
of fistulas in this unselected patient cohort reported here-
in, an outcome similar to that reported by other authors
[19-26] In addition, the combined treatment of TPN and
OC significantly increased the overall rate of spontane-
ous fistula healing by 25% compared with standard med-
ical treatment (89% vs. 64%, p<0.05). The study did not
include a group of patients that received TPN alone,
because the combination of TPN and OC was consid-
ered as the optimal therapy, since the reduction of fistu-
la output with OC was desirable to achieve a quick im-
provement in critically ill patients.30 Besides, it has been
shown by the majority of studies that octreotide or so-
matostatin reduces the closure time and the period of
hospitalization and it improves the quality of life of pa-
tients with gastrointestinal tract fistulae.31-34 No impor-
tant side effects with OC treatment were observed in our
study, as reported. This was in contrast with other stud-
ies, reporting that octreotide might have contributed to
cardiac morbidity in patients with pancreatic fistulas.35

Metabolic disorders and physical discomfort caused
by corrosive fluids are related to fistula output.11,27 By re-
ducing the volume and enzymatic content of gastroin-
testinal fistulas, TPN and OC facilitated the management
of fluid and electrolyte abnormalities, metabolic and
nutritional disorders as well as of local skin damage. In
addition TPN and OC combination treatment succeed-
ed in reducing morbidity in group B and this outcome
was statistically significant (p<0.05). In addition, there
was no evidence of increased septic complications. The
majority of hypeglycemic events occurring during TPN
and OC management were diagnosed prior to drainage
of intraabdominal or fistulous tract sepsis as already re-
ported.29

Better results were also obtained with surgical fistula
repair in patients of group B and this may be attributed
to the improvement of nutritional status with TPN dur-
ing perioperative period. There is evidence that the pro-
phylactic pharmacotherapy with somatostatin-14 admin-
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istered as a continuous intravenous infusion produces a
significant decrease in fistula formation and secretion
events after pancreaticoduodenectomy.36,37 Other stud-
ies however do not support this opinion and report that
prophylactic octreotide should not be used, as there is
no convincing evidence for its efficacy so far.26,38

In conclusion, the present study demonstrated that
regardless of EDTF type, the introduction of TPN and
OC in the standard treatment of EDTF, optimized treat-
ment efficacy by reducing hospitalization time, increas-
ing closure rate, accelerating fistula closure rate and de-
creasing fistula related morbidity and mortality.
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