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Truncal vagotomy and gastrojejunostomy for chronic
duodenal ulcer in India

K. SRINIVASAN, N. ANANTHAKRISHNAN, C. CHEZIAN, A. SAHAI

ABSTRACT
Background. Insufficient information is available on long

term results of truncal vagotomy and gastrojejunostomy since
most previous series have relied on functional grading using
the Visick scale which possibly both overdiagnoses and under-
diagnoses complications. We used endoscopy to assess the
results following truncal vagotomy and gastrojejunostomy as
well as functional grading and compared them with published
results of highly selective vagotomy.
Methods. Two hundred patients were reviewed (5-11 years

after truncal vagotomy and gastrojejunostomy) by clinical
examination and endoscopy. Completeness of vagotomy was
assessed by estimation of the postprandial alkaline tide in the
urine and gall bladder using ultrasonography.
Results. The ulcer recurrence rate was 15 (7%). Nine (60%)

of the recurrent ulcers were asymptomatic and detected only
on endoscopy. In all patients with recurrence, the urinary
alkaline tide estimation revealed an incomplete vagotomy.
Dumping was present in 12%, it was troublesome in 4%,
occasional episodes of post-vagotomy diarrhoea in 6% (all in
Visick grades I or II) and bile vomiting in 17% (affecting the
lifestyle in only 5%). Recurrence and other complications were
not related to the experience of the operating surgeon or the
type of gastroenterostomy. There was no mortality. Overall,
satisfactory long term functional results (Visick grades I and II)
were found in 8% of patients.
Conclusions. Truncal vagotomy and gastrojejunostomy still

remains the best option in the surgical management of chronic
duodenal ulcer. Long term results are good with a relatively low
incidence of troublesome complications.
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INTRODUCTION
There has been a decline in the prevalence of duodenal ulcer over
the last few decades. I In south India, most patients with chronic
duodenal ulcer present with gastric outlet obstruction. Medical
treatment is costly and the need to continue it for a long time
results in poor patient compliance. Thus, surgery remains the
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treatment of choice. Truncal vagotomy and gastroenterostomy
(TV and GJ) is frequently practised because of the high rate of
gastric outlet obstruction observed in south India. In western
countries, however, gastric outlet obstruction is less frequent and
highly selective vagotomy (HSV) is preferred.'

Recent published data on surgery for duodenal ulcer are
primarily on HSV or laparoscopic surgery. Data on recurrence
rates and complications following TV and drainage are outdated
and based on symptomatic or radiological assessments alone.
These methods of evaluation are inaccurate compared to endo-
scopic follow up. Functional grading by the Visick score is
difficult and can result in errors both in overdiagnosis as well as
underdiagnosis of recurrence, and radiological detection of a
recurrent ulcer either in the GJ stoma or in a previously scarred
duodenum is difficult. Therefore, there is a need for a comprehen-
sive long term follow up study of patients treated with TV and GJ
with endoscopic assessment of results to enable its comparison
with HSV.

PATIENTS AND METHODS
All patients who underwent TV and GJ for chronic duodenal ulcer
between January 1982 to June 1988 and with a minimum post-
operative duration of 5 years were called for a personal review.
The total number of such patients was 708. Of these, 200 patients
returned for the review and were included in the study. The
indications for primary surgery included variable degrees of
gastric outlet obstruction in 63% of patients and refractoriness to
medical treatment in the remaining 37%. Since most patients were
operated upon in the early 1980s, they were not tested or treated
for Helicobacter pylori infection. The high proportion of those
with gastric outlet obstruction also precluded medical treatment.

The patients were admitted to our hospital and a detailed
physical examination was conducted. Visick grading was carried
out on the basis of their symptoms.' Objective evidence of
recurrence was documented by upper gastrointestinal endoscopy
and completeness of vagotomy was assessed by estimation of the
postprandial alkaline tide in urine." Ultrasonographic examina-
tion was carried out to detect biliary disease. Nutritional data was
compared with the preoperative status. The minimum postopera-
tive follow up period was 5 years and the maximum 11 years.

RESULTS
All 200 patients had undergone TV according to a standard
procedure. Three different types of GJs were performed based on
the individual surgeon's preference. The standard retrocolic,
isoperistaltic, posterior GJ was done in 135 patients and antecolic
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TABLEI. Age and sex distribution of patients

Age(in years) Male Female Total
n n n

10-20 I (0.5) 0(0) I (0.5)
21-30 20 (10) 3 (1.5) 23 (12)
31-40 58 (29) 7 (3.5) 65 (33)
41-50 60 (30) 6 (3) 66 (33)
51-60 32 (16) 3 (1.5) 35 (18)
61-70 7 (3.5) o (0) 7 (3.5)
71-80 2 (I) I (0.5) 3 (1.5)

Total 180 20 200 (100)

Figures in parentheses indicate percentages

TABLEII. Symptoms at follow up

Symptoms 11(%)

Epigastricpain 27 (14)
Vomiting 40 (20)
Regurgitationand heartburn 21 (II)
Earlydumping 14 (7)
Latedumping 10 (5)
Diarrhoea 13 (6.5)

anterior GJ in 50 patients. Fifteen patients had an antecolic
posterior GJ. The age and sex distribution of patients is shown in
Table I.

Their symptoms at follow up are shown in Table II. Overall.
84% of patients were in Visick grades I and II and 16% in Visick
grades III and IV. Symptoms of patients warranting their place-
ment in Visick grades III and IV are shown in Table III. All
patients with proven recurrent ulcers. whether or not symptom-
atic, were placed in Visick grade IV.

Twenty-one patients had symptoms of gastroesophageal
regurgitation and heartburn. This was troublesome in 7 patients
(5 in Visick grade III and 2 in Visick grade IV) and the rest were
easily controlled with dietary adjustments and posture.

Vomiting was present in 40 patients. Of these, 33 had bile
vomiting and 7 had occasional episodes of vomiting of food with
bile. Bile vomiting was severe enough to affect lifestyle in only 11
patients, all in Visick grade III. Two of the 7 patients with food
vomiting had carcinoma of the stomach. In the others episodes of
vomiting were infrequent.

Early and late dumping symptoms were elicited in 24 patients,
6 of whom were in Visick grade III. Epigastric pain was present
in 27 patients. In only 6 of these was a recurrent ulcer proved by
endoscopy. In the remaining 21, endoscopy showed major bile
reflux in 6, stomal stenosis in I. erosive gastritis in 1. stomal
carcinoma in 1, stomal oedema in 2 and mild gastritis in 2. No
demonstrable cause for epigastric pain was found in the remaining
8 patients.

Upper gastrointestinal endoscopy was normal in 167 patients
(Table IV). Fifteen patients had recurrent ulcers, 2 in the incisura,
6 in the duodenal cap and 7 in the GJ stoma. Two patients had a
carcinoma adjacent to the stoma. Two patients had erosive mu-
cosal disease (l was asymptomatic) and 6 showed evidence of
antral gastritis (4 were asymptomatic). The stoma was oedematous
in 2 and mildly stenosed in another 2. The latter, however, had no
vomiting. Bile reflux was seen in 47 (24%) patients.

TABLEIII. Symptoms of patients in Visick grades III and IV

Symptom n

Visick grade 11/ (n= 16)
Bilevomiting
Epigastricpain
Gastro-oesophagealreflux
Gastricoutletobstruction
Dumping
Visick grade IV (n=17)
Provenulcers
Severegastro-oesophagealreflux

II
I
5
2 (due to carcinoma)
8

IS
2

TABLEIV. Findings at upper gastrointestinal endoscopy (n=200)

Findings n (%)

Normal
Gastriculcer
Gastricerosions
Gastritis
Carcinoma
Duodenalpolyps
Duodenalulcer
Stomalulcer
Stomaloedema
Stomalstenosis

167 (84)
2 (I)
I (0.5)
6 (3)
2 (I)
I (0.5)
6 (3)
7 (3.5)
2 (I)
2 (I)

Estimation of the postprandial alkaline tide in the urine was
positive in 18patients indicating an incomplete vagotomy. These
18patients included allIS with known recurrences. There were no
recurrences in patients with a complete vagal section.

Sonographic examination of the biliary tree was carried out in
148 patients. Gall bladder stones were observed in 2 and a further
7 patients had a non-contracting gall bladder after a fatty meal.
The remaining patients had a normal biliary tree.

The overall ulcer recurrence rate was 7%. There was no
significant difference in recurrence rates in operations performed
by consultant surgeons and residents (6% v. 8% respectively).

The type of gastroenterostomy performed did not affect recur-
rence rates or other postoperative symptoms. There was no
mortality.

DISCUSSION
In spite of the declining incidence of electi ve surgery for duodenal
ulcer. a large number of patients still require surgical treatment for
complications of the disease, recurrence after medical treatment
or an inability or unwillingness to continue with prolonged
treatment with drugs. Currently, TV with drainage and HSV are
the two main surgical options. Laparoscopic surgery for duodenal
ulcer is a new procedure and its long term results are yet to be
evaluated. Most publications in the 1970s and 1980s concentrated
on HSV and there were few reports on TV and drainage. Long
term results ofHSV have not shown it to be of advantage in terms
of recurrence and other complications. Most researchers use the
Visick grading to assess functional results. This is likely to be
inaccurate because recurrent ulcers are not always symptomatic
and epigastric pain in postoperative patients is not necessarily due
to an ulcer.
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Item

TABLEV. Comparison of results of truncal vagotomy and drainage with highly selective vagotomy (%)

Truncal vagotomy and drainage

Range Mean *

Mortality 0-1.83.5-17 0.7
Recurrent ulcer 3_243.5-1....... 5.7
Postvagotomy diarrhoea 2-685 .s,15.rs, 1.-2• 24
Gastro-oesophageal reflux 5_123.27.20
Dysphagia 2.3_14'·I •.27.'.-JI
Bile vomiting 1.8_23'·9.1I.ll.I'-17.]2.J3 13
Dumping 10-40",·9.1I.1.l.".17-19.22.32 14

Functional results
Visick I and II
Visick III and IV

Highly selective vagotomy

Range Mean *
0-1.13+-4.
0-223+-41
0-1334.' •.'1<-40.43.••..••

0.1

8.9
5.3

0-3339 .•0.42.•5.47
0-113 •.' •., •...•0.•2-47
0-1134.' •.' •...•, .••..••

47-883 .•.7.Y.11-17
12-533 .e.7.•.11-17

66-9934.36-41

1_3434.36-41

78
22

81
20

*Calculated from authors' data

In assessing the superiority of one procedure over another for
duodenal ulcer, the following considerations are important:

1. mortality rate
2. recurrence of ulcer disease
3. morbidity
4. ease of performance of the procedure
5. applicability of the procedure to all patients

The results of TV and drainage and HSV in various large series
are shown in Table V. Elective surgery for duodenal ulcer is
currently associated with negligible mortality rates (except for
gastrectomy which is no longer the operation of choice).

Reported recurrence rates for HSV vary from nil to more than
22% (mean 9%) in some series and for TV and drainage from 3%
to 24% (mean 6%; Table V). Although recurrence rates are
similar, it is well accepted that results with HSV are highly
operator-dependent whereas TV can be performed with ease even
by trainee surgeons as shown by our results of similar recurrence
rates for consultants and residents. An important consideration is
the method of detecting postoperative recurrence.

Conventionally, symptomatic assessment by Visick grading
has been employed. This is likely to give misleading results due
to reasons cited earlier. In our study, only 40% of recurrent ulcers
were symptomatic and the remaining would have been missed but
for endoscopy. Our recurrence rate of 7%, although higher than
the mean recurrence rate reported after TV, probably gives a truer
picture.

It is important to note that all recurrences occurred in the
presence of an incomplete vagotomy as seen by the estimation of
the postprandial alkaline tide. The 3 patients with a positive
alkaline tide but without demonstrable ulcers are also at risk of
recurrence. Care in ensuring completeness of vagotomy might,
therefore, lower ulcer recurrence rates. This is easier to accom-
plish with TV than with HSV.

Other reported postoperative complications shown in Table V
such as diarrhoea, bile vomiting and dumping are more frequent
in patients after TV than after HSV. However, studies from India
have shown the incidence of dumping and diarrhoea to be much
lower than that reported from the West. 5.t9 In many instances these
symptoms are elicited only on direct questioning as they do not
affect the lifestyle of the patients. We found troublesome dump-
ing to occur in 4%. Figures of 0.4% and 1% have been reported
by other Indian authors.'-" Mild and occasional postvagotomy
diarrhoea occurred in 6% of our patients and was seen in 8% and
11% in other Indian series.':"

14
5.7
5.2

Bile vomiting was troublesome in only 6% of patients, all in
Visick grade III. In the remaining, it was occasional and did not
affect the patients' lifestyle. Disturbance of gall bladder function
is considered to be a theoretical complication of total abdominal
vagal denervation. We found gallstones in only 2 of 146 patients
after TV, an incidence comparable to that reported by routine
sonography. This is in agreement with the findings of Postlethwait
and Kennedy et al.IS.17

There was no significant difference in morbidity between the
three types of gastroenterostomies performed. Although
pyloroplasty has theoretical advantages of maintaining normal
anatomical continuity, this procedure is not applicable in patients
with a densely scarred duodenum. Studies have not shown any
difference in the incidence of diarrhoea, recurrence, postprandial
fullness, vomiting, regurgitation or dumping between pyloroplasty
and gastroenterostomy. t7,18,49

Overall, satisfactory functional results (Visick grades I and II)
after TV and GJ and HSV (Table V) were similar. In view of the
good long term functional results (83% in our series), ease of
performance by surgeons of varied experience, applicability to all
patients with duodenal ulcer including those with stenosis of the
gastric outlet, and low incidence of troublesome postoperative
symptoms (only slightly higher than HSV overall and less than
HSV in Indian series) TV and GJ is still, in our opinion, the
procedure of choice in patients with chronic duodenal ulcer.
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The quality of prescribing in an Indian district
A. R. PHADKE

ABSTRACT
Background. There has been no previous broad-based

study in India which analyses the rationality of prescriptions in
relation to the diseases for which they are given. We performed
such an analysis in a representative district of Maharashtra.
Methods. During 1993, 3582 prescriptions of a district-level

stratified purposive sample of 49 doctors from the Satara
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district in Maharashtra were assessed. The prescriptions were
collected prospectively from the outdoor clinics of these doc-
tors from widely varying health sectors-lprivate practice,
govemment employment, differing educational qualifications
and diverse socio-economic zones and geographic locations.
With the help of Prescription Analysis Guidelines (pAGs) and
a scoring system developed for this study, these prescriptions
were compared with standard prescriptions, and were ranked
on a quantitative rationality scale. The rationality scores of
various categories of doctors were then compared.
Results. The average score per prescription was 14.2 out


