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INTRODDUC TIODAN

Since the clinical application of wvagotomy by
Dragstedt, there have been gradual developments and
refinements, The changing fashions have seen truncal
vagotomy superseded by selective vagotomy and later by
superseiective or selective proximal vagotomy. The change
from truncal to selective wvagotomy brought about a
reduction in the incidence of postvagotomy diarrhoea.

The change from selective +to selective proximal vagotomy
meant that an innervated antrum could be retained and

obviated the need for a drainage procedure.

Factors influencing the choice of operation for
chronic ducdenal ulcer include the safety of the
proccedure, its ability to control the ulcer diathesis, and
the long-term morbidity resulting from a particular

operation,

Mortality following truncal vagotomy and antrectomy is
greater than that of the lesser procedures such as truncal
vagotomy with a drainge procedure or selective proximal
vagotomy. Trunmcal vagotomy with antrectomy shouws a
marginal advantage, mainly because of the low ulcer
recurrence rate. The safety of the operation of selective

proximal vagotomy is now well established. Also it would
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seem that the incidence of dumping, diarrhoea and bilious

vomiting have been appreciably reduced with this

operation.

In this study we compare the functional effects of
both selective proximal vagotomy and truncal vagotomy with
antrectomy on the stomach, in a prospective rancomized
trial of elective surgery for chronic duodenal ulcer.
Gastric acid output (basal and insulin-stimulated), serum
gastrin levels (fasting, insulin and meal-stimulated) and
total gastric emptying are all measured pre- ang
postoperatively in all cases. Also the clinical status of
patients following either operation is assessed according

to a modified Visick grading system.
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REY IEW OF LITERATURE

Surgeons have attempted for 100 years to cure the
ducdenal ulcer by reducing the secretion of acid and
pepsin, and the history of surgery for duodenal ulcer is a
chronicle of their attempts to achieve this aim without
producing major disturbance to the functicons of the
alimentary tract. Partial gastrectomy was effective in
curing the wulcer, but by removing two-thirds of the
stomach, including the antral mill and the pyloric
sphincter, it impaired both the capacity of the stomach
and the control of gastric emptying. In addition it
permitted free regurgitation of bile into the stomach. The
inevitable consequences, for many patients, were inability
to eat largye meals, loss of weight, dumping, gastritis and
bilious vomiting. Oragstedt and Owens placed the use of
truncal vagotomy on a firm physiological foundation in
1843, and for a time it seemed that the side effects of
truncal vagotomy combined with a drainage procedure would
be fairly +trivial, and certainly much 1less troublesaome

than those of partial gastrectomy,

By tte late 18960s, however, Goligher and his
colleagues in leeds and VYork were able to provide
convincing evidence thet the after-effects of truncal

vagotomy and drainage were by no means trivial, and indeed
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that the overall clinical results of truncal vagotomy and
drainage were somewhat inferior to those of vagotomy with
antrectomy or partial gastrectomy (Goligher et al., 1568,
1972). These findings were subseguently confirmed by
Jordan and Conden (1870), Jordan (13974), and Postlethuwalt
(1873). Truncal vagotomy with a drainage procedure was
found to be significantly inferior to both truncal
vagotomy with antrectomy and partial gastrectomy in curing
the ulcer. The side effects which it produced were almost
as severe as those of truncal vagotomy with antrectomy or

partial gastrectomy.

Code and his colleagues (Carlson et al., 1966), shouwed
how important the distal antrum is for grinding solid food
into chyme. Large particles were trapped by the terminal
antral contraction and retropelled forcibly into the body
of the stomach, to undergo further grinding and
triturition. These functions of the antral mill are
dependent on the integrity of its motor nerve supply.
Thus, vagal denervation of the antrum, as In truncal
vagotomy, produces gastric stasis (Stavney et al., 1953).
n  the other hand, surgical removal of the antrum and
pylorus as 1in truncal vagotomy with antrectomy and partial
gastrectomy causes solid food to leave the stomach with
excessive rapidity (Dozois et al., 1871). So, truncal

vagoctomy by devervating the antrum and making necessary
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the destruction of the pylorus (as im pyloroplasty) or its
bypass (as in gastrojejunostomy) interferes seriously with
normal functions of the stomach.

Also McKelvey {(1870) showed that after vagotomy and
drainage the stomach was incontinent of a liguid meal.
This finding has been cenfirmed repeatedly (Cobb et al.,
1871; Humphrey and Wilkinson, 1972; Clarke and Alexander-
Williams, 1873; Hallenbeck and Gleysteen, 1574). Thus, if
an unsuitable meal is eafen after vagotomy with drainage,
it dumps rapidly intoc the small intestine, causing the
patient to experience symptoms of dumping, abdominal
discomfort and diarrhea,

It appears from +this that if the antrum and pylorus
could be kept intact, the disordered pattern of gastric
emptying which is responsitcle for many of the side effects
of wvagotomy with a drainzge procedure could probably be
eliminated. As vagotomy of the whole stomach, without a
drainage procedure, diminished antral motility and
pProduced gastric stasis, it appears that the nerve supply
of the antrum would have to be preserved. This led Amdrup
and Johnston to perform parietal cell vagotomy or
selective proximal vagotaomy in 1369 (Amdrup and Jensen,
19703 Johnston and Wilkinson, 1970). Vagotomy was confined
to the acid-secreting part of the stomach, the motor nperve
supply to the yastric antrum was preserved and the pylorus

was left intact.
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Comparison of the effects of selective proximal vagotomy

without a drainage procedure and truncal vagotomy with

antrectomy on the physiology of the alimentary tract.

1- Lower Oesophageal Sphimcter :

Neither truncal wvagotomy nor selective proximal
vagotomy lowers pressure in the resting lower oesaphageal
sphincter. So surgical manceuvres at the cardia designed
to maintain 0or increase the competence cf lower
oesophageal sphincter after vagotomy for duedenal ulcer
are probably unnecessary (Johnston, 1880)., The futility of
routinely adding an anti-reflux manceuvre to selective
proximal vagotamy has been demonstrated by Escat and his
colleagues. In a prospective randomised trial in patients
coming ta elective selective proximal vagotomy for
ducdenal ulcer wuncomplicated by hiatus hernia or by
symptomatic gastro-oesophageal reflux, 50 per cent of the
patients were treated by selective proximal vagotomy and
S0 per cent by selective proximal vagotomy combined with
an anti-reflux procedure. The patients who had been
treated by selective proximal vagotomy alcone suffered no
mecre symptoms of gastroesophageal reflux thanm did patients
in whom the anti-reflux procedure had been added
(Johnston, 1980). This was also confirmed by Goligher and
his colleagues (19683 1972). The incidence of heart-burn

was 17 per cent after selective proximal vagotomy and 16
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per cent after truncal vagotomy with antrectomy (Goligher
et al., 1968, 1972). 1In most of these patients the
symptoms of heart-burn were mild and intermittent and less

severe than before operation.

Z2- Gastric Acid Secretion :
Basal Acid Secretion

The basal acid secretion is higher in duodenal ulcer
patients than in normal subjects {(Dragstedt, 1969). The
basal gastric acid secretiocn in man is reduced by all
types of wvagotomy. This suggests +that direct vagal
activation of the parietal cells is an important stimulus
te this type of acic secretion in man (Olbe, 1974).
Antrectomy also much reduces the basal gastric acid
secretion in duodenal wulcer patients. The average

reduction is about B5 per cent {Capper et al., 1886).

Following selective proximal vagotomy in a series of
22 duodenal ulcer patients, the basal acid output was
reduced from a pregperative mean of 5.4 mEq/hour to
0.7 mEg/hour, the percentage of reduction being 87 (Amdrup
and Jensen, 1370). In another selective proximal vagotomy
series of 63 duodenal ulcer patients, the basal acidg
cutput was reduced by a mean of 92 per cent one week
postoperatively (Johnston et sl., 1973). The BAQ then

increased significantly and between 6 and 12 months after
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SPV the mean reductiocn was 87 per cent. At 71 to 2 years
the mean reductiocn in BAO was 77 per cent. In a series of
21 duodenal ulcer patients treated by selective proximal
vagotomy and follcwed up to 5 years, the basal acid output
was reduced from a precperative mean of B.4 mEg/hour to a
mean of 1.7 mEg/hour 1 year after SPV, and 1.4 mEg/hour,
> years after SPV (Greenall et al., 1975). The mean
reduction in BAO wvas 75 per cent at 1 year and 78 per cent
at 5 years, compared with the preaperative mean value, In
another series of 35 duodenal ulcer patients treated by
selective proximal vagotomy, the basal acid output
decreased from a preoperative mean of 6.1 mEg/hour to
1.3 mEg/hour at 2 months postoperatively, 2.1 mEg/hour at
6  months, 2.1 mEq/hour at 17 months, 1.8 mEq/hour at 2
years, and 2 mEg/hour at 3 vyears (Jordan, 19758). The
percentage of reductien was 70, 36, 84, 47 and 53
respectively, as compared with the mean preoperative
value. In a series of 86 patients with ducdenal ulcer, the
mean reduction in basal acid output after SPY was 75 per
cent (Samyers and Herrington, 1877). In another series of
4 duodenal ulcer patients, the basal acid output fell
significantly fraom a preoperative mean of 5.9 mEg/hour tao
about 1 mEg/hour after SPV (Dunn et al., 1980). The
percentage of reduction of BAD was 83.8. In a series of 5§50
duodenal ulcer patients treated by SPV, the mean reduction

in BAD was 60 per cent (Koo et al., 1983).
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Truncal vagotomy with antrectomy results in a very
marked reduction of basal acid secretion in duodenal ulcer
patients. The mean reductionm in basal acid output was 99
per cent in 7 duodenal ulcer patients treated by truncal
vagotomy with antrectomy (Gillespie et al., 1960)}. Kay
(1962) found that antrectomy with truncal vagotomy
resulted in a S5 per cent reduction of basal acid output.
Following truncal vagotomy with antrectomy there was 95
pPer cent reduction of basal gastric secretion (Capper et
al,, 1966 ). In a series of g2 duodenal wulcer patients
treated by truncal vagotomy with antrectomy, the basal
acid output was significantly reduced from a preoperative
mean of 10.54 mEq/2 hours to a mean of 0.05 mEg/2 hours at
8 months postoperatively {Jordan and Condon, 18970). The
percentage of reducticn of BAU uas about 99.%, The fasting
volumes of gastric Julce obtained after truncal vagetomy
with antrectomy usually range from 0O to 20 ml/hour, and
the basal ocutput of hydrocnloric acid is usually less than
0.5 mEq/hour (Herrington, 1871). Achlorhydria is usually
found during tie fasting state and also after test meal
stimulation following truncal vagotomy with antral
Tesection in patients with duodenal ulcer (Herrington and
Sauwyers, 1980 ). In another series of 35 duodenal ulcer
patients treated by truncal vagotomy with antrectomy, the
basal acid output was significantly reduced from a

pPreoperative mean of 6.3 mmol/hour to a mean of
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1.2 mmol/hour, at 6 months postoperatively (Robbs, 1880).

The percentage of reduction of BAO was 80.9. In ancther
series of 51 duodenal ulcer patients treated by truncal
vagotomy with antrectomy, the postoperative reduction in

the basal acid output was 56 per cent (Koo et al., 1983).

Pentagastrin-stimulated Maximal Acid OQutput :

In &a series of 22 duodenal ulcer patients, the
pentagastrin maximal acid output was reduced from a
preoperative mean of 43.6 mEg/hour to 16.8 mEg/hour,
following selective proximal vagotomy (Amdrup and Jensen,
1970). The percentage of reduction was 62. Taking
preoperative maximal acid output as 100 per cent, maximal
acid output was reduced by a mean of 51 per cent, 1 week
after selective proximal vagotomy, and by 68 per cent,
£ to 3 months after SPV  (Johnston et al., 1973). Maximal
acld output then increased, and the mean reduction in MAQ
8 to 12 months postoperatively uwas ornly 55 per cent. Mare
than one year after operation, the pentagastrin maximal
acid output was the same after selective proximal vagotomy
as after trumcal vagotomy {Jepson et al,, 1973; Johnston
et al., 1572). In a series of 21 duodenal ulcer patients,
the pentagastrin maximal acid output was 42.7 mEg/hour
before operation, 21 mEg/hour at 1 week, 20.2 mEg/hour at
1 year, and 22.6 mEg/hour & years after selective proximal

vagctamy (Greenall et al., 1875). Pentagastrin MAC
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