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Evaluation and Management of Patients With
Recurrent Peptic Ulcer Disease After
Acid-Reducing Operations: A Systematic Review

Richard H. Turnage, M.D., George Sarosi, M.D., Byron Cryer, M.D., Stuart Spechler, M.D.,
Walter Peterson, M.D., Mark Feldman, M.D.

This systematic review examines the evidence for commonly employed strategies of managing patients
with recurrent ulcer disease after acid-reducing operations. Particular attention is given to recent evi-
dence relating Helicobacter pylori (H. pylori) and nonsteroidal anti-inflammatory drugs (NSAIDs) to ulcer
recurrence after operative therapy. MEDLINE word searches of the literature from 1966 to 2001 identi-
fied 895 articles that cross-reference the terms “peptic ulcer disease (PUD),” “surgery,” and “recurrence.”
Articles were selected for systematic review of evidence relating incomplete vagotomy, NSAIDs, and H.
pylori to postoperative ulcer recurrence and evidence supporting common medical and surgical strategies.
The relationship between incomplete vagotomy and recurrent ulcer disease is suggested by randomized
controlled trials and well-designed prospective case series. The evidence that NSAID use is an important
pathogenic factor in recurrent ulcer disease includes the relationship between NSAIDs and primary
PUD, the occurrence of NSAID-induced ulcers in patients taking proton pump inhibitors, and case se-
ries demonstrating virulent ulcer disease in patients taking aspirin despite prior acid-reducing operations.
The relationship between H. pylori infection and postoperative ulcer recurrence remains uncertain de-
spite multiple controlled trials and well-designed case series that have documented high rates of H. pylori
infection in postoperative patients. The initial management of patients with recurrent ulcer disease after
acid-reducing operations consists of a protein pump inhibitor or a histamine-2 receptor antagonist and
antibiotics directed at H. pylori, if present. Evidence for this regimen includes prospective randomized tri-
als demonstrating the efficacy of cimetidine in healing ulcers after acid-reducing operations and prospec-
tive, randomized studies documenting the efficacy of histamine-2 receptor antagonists and protein pump
inhibitors in the management of patients with primary PUD. The critical role that H. pylori infection
plays in primary PUD and the minimal risks associated with H. pylori eradication strongly support the ini-
tiation of antibiotic therapy when H. pylori is present. The principal indication for operative management
of recurrent PUD is the occurrence of ulcer complications that cannot be managed by medical or endo-
scopic means. The operative management of patients with failed acid-reducing operations is based on ul-
cer recurrence rates and morbidity and mortality rates in randomized and nonrandomized prospective
trials of patients with primary PUD and retrospective case series of patients undergoing remedial opera-
tive procedures after various failed acid-reducing operations. (J GASTROINTEST SURG 2003;7:606-626.)
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The availability of potent inhibitors of gastric acid
secretion and improved understanding of the patho-
physiology of primary PUD, particularly with regard
to Helicobacter pylori (H. pylori) and nonsteroidal anti-
inflammatory drugs (NSAIDs), has fundamentally
altered the therapeutic approach to patients with ul-
cer disease. The purpose of this article is to review
the evidence for commonly employed strategies for
evaluating and managing patients with recurrent ul-
cer disease after acid-reducing operations. Particular
attention is given to recent evidence relating H. py-
Jori and NSAIDs to ulcer recurrence after operative
therapy.

METHODS

MEDLINE word searches of the literature pub-
lished from 1966 to 2001 were conducted using the
terms “peptic ulcer disease” and “surgery” in combi-
nation with “recurrence.” This search yielded 37,283
articles for the term “peptic ulcer disease,” 7385 arti-
cles for the surgical treatment of PUD, and 895 arti-
cles that cross-referenced the terms “peptic ulcer dis-
ease,” “surgery,” and “recurrence.” The MEDLINE
abstracts (or titles) of these 895 articles were examined
by two of us (R.H. T and G.S.) to identify primary
and review articles containing information pertinent
to this review. A total of 175 articles were chosen for
in-depth review based, in part, on the presence of one
of the following characteristics: prospective design,
large patient cohort, periods of follow-up longer
than 10 years, and publication within the past 10
years. The level of evidence for each of the following
questions was assigned using the criteria in Table
1:12 (1) What is the role of incomplete vagotomy,
NSAIDs, and H. pylori in the pathogenesis of recur-
rent ulcer disease after acid-reducing operations; (2)
what is the best medical treatment for patients with
recurrent ulcers after acid-reducing operations; and
(3) what is the best operative treatment for patients
with recurrent PUD after acid-reducing operations?

Table 1. Level of evidence rating'?
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INCIDENCE AND TIMING OF
RECURRENT DUODENAL
ULCER DISEASE

There are many prospective reports documenting
the rate of recurrent ulceration after various acid-
reducing operations with long periods of follow-up
(Table 2). The incidence of ulcer recurrence is low-
est for the most extensive procedures such as truncal
vagotomy and antrectomy and higher for nonresec-
tional procedures such as truncal vagotomy and py-
loroplasty and parietal cell vagotomy.** The most
common sites for ulcer recurrence are peripyloric,
duodenal, and peristomal (i.e., within 1 cm of a gas-
trojejunostomy). The time to ulcer recurrence is
related, at least in part, to the particular operation
performed. Most patients who develop recurrent ul-
cerations after a truncal vagotomy and pyloroplasty
or truncal vagotomy and antrectomy do so within
the first 3 to 5 postoperative years, whereas patients
who have undergone a parietal cell vagotomy appear
to be at risk for recurrent ulcer disease for at least 13
years>*671% (Fig. 1). In one early study, 70% of the
recurrences after truncal vagotomy and pyloroplasty,
truncal vagotomy and antrectomy, and gastric resec-
tion occurred within the first 3 postoperative years.!
These data are similar to those reported by Jordan
et al.” in a prospective randomized comparison of
parietal cell vagotomy and selective vagotomy and
antrectomy. Meisner et al.’ and Jordan et al.” noted a
progressive increase in ulcer recurrences after pari-
etal cell vagotomy for at least the first 13 years after
the procedure. The monthly risk of ulcer recurrence
after parietal cell vagotomy was estimated to be be-
tween 0.07% and 0.38%),7'%!7 and the rate after se-
lective gastric vagotomy and antrectomy was esti-
mated to be 0.008%.”

CLINICAL PRESENTATION

Many patients with recurrent ulcer disease after
ulcer surgery are asymptomatic.!® The others present

Level of evidence

Type of investigation

Ia Evidence obtained from meta-analysis of randomized controlled trials

Ib Evidence obtained from at least one randomized controlled trial

Ila Evidence obtained from at least one well-designed controlled trial without randomization

IIb Evidence obtained from at least one other type of well-designed quasiexperimental study

III Evidence obtained from well-designed nonexperimental studies, such as comparative studies, correlational

studies, and case studies

v Evidence obtained from expert committee reports or opinions and/or clinical experiences of respected

authorities
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Table 2. Frequency of recurrent peptic ulcer disease after acid-reducing operations

Journal of
Gastrointestinal Surgery

Average
follow-
Level up (yr)
of Sample orrange Recurrence
Reference Study description Study design evidence size (yr) rate (%)
Highly selective vagotomy
Meisner et al.? (1988) Estimate probability of ulcer Long-term III 339 15 27*
recurrence after PCV systematic
follow-up,
case series
Johnston et al.* (1991) Long-term follow-up of Long-term I 305 10-20 15
patients undergoing PCV systematic
follow-up,
case series
von Holstein et al.’ (1987)  Long-term follow-up of Long-term III 100 >10 18
patients undergoing PCV systematic
follow-up,
case series
Koruth et al.® (1990) Comparison of PCV and TV Prospective, Ib 57 12 5
&P randomized
Jordan and Thornby’ Comparison of PCVand SV &  Prospective, Ib 102 10-20 14
(1994) A in 200 patients followed randomized
over 20 yr
Hoffman et al.3 (1987) Long-term prospective follow-  Long-term III 135 14-18 30
up of 135 patients systematic
undergoing PCV follow-up,
case series
Hoffman et al.? (1989) Comparison of TV and Prospective, Ib 80 11-15 39*
drainage, selective vagotomy randomized
and drainage, and PCV in
197 patients
Macintyre et al.!? (1990) Long-term follow-up of Long-term III 283 12 19
patients undergoing PCV systematic
5-15 years postop (82% follow-up,
follow-up) case series
Herrington et al.!! (1986)  Long-term prospective follow-  Long-term III 131 6-13 9
up of 131 patients systematic
undergoing PCV follow-up,
case series
Koo et al.!? (1983) Comparisonof TV& D, TV&  Prospective, Ib 50 4 16
A, and PCV in 152 patients randomized
Koruth et al. (1990) Comparison of PCV and TV Prospective, Ib 59 12 7
& P in 137 patients randomized
Hoffman et al.” (1989) Comparison of TV & D, Prospective, Ib 78 11-15 28*
selective vagotomy and randomized
drainage and PCV in 197
patients
Koo et al.'? (1983) Comparisonof TV& D, TV&  Prospective, Ib 51 4 12
A, and PCV in 152 patients randomized
Truncal vagotomy and drainage
Taylor et al.’® (1990) Comparison of anterior lesser ~ Prospective, Ib 69 4.5 3
curve seromyotomy with randomized

posterior truncal vagotomy
and TV & P in 146 patients

Table 2 continued.
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Table 2. Continued
Average
follow-
Level up (yr)
of Sample orrange Recurrence
Reference Study description Study design evidence size (yr) rate (%)
Vagotomy and antrectomy
Jordan and Thornby’ Comparison of PCVand SV &  Prospective, Ib 92 10-20 2
(1994) A in 200 patients followed randomized
over 20 yr
Hoffman et al.” (1989) Comparison of TV& D, SV &  Prospective, Ib 90 11-15 37*
D, and PCV in 197 patients randomized
Koo et al.!? (1983) Comparisonof TV& D, TV &  Prospective, Ib 51 4 0
A, and PCV in 152 patients randomized

PVC = parietal cell vagotomy; SV & A = selective vagotomy and antrectomy; TV & A = truncal vagotomy and antrectomy; TV & D = truncal

vagotomy and drainage; TV & P = truncal vagotomy and pyloroplasty.

*Kaplan-Meier estimates after selective vagotomy and antrectomy.

with recurrent abdominal pain and/or one of the fol-
lowing complications of their disease: hemorrhage,
perforation, or gastric outlet obstruction.!*1%2* The
relative frequency of the symptomatic clinical sce-
narios is shown in Table 3. The following three points
deserve emphasis: (1) Most patients with epigastric
pain after an operation for PUD do not actually have
recurrent ulcers.”>** Mosiman et al.”* found that
only about one third of patients with postoperative
dyspeptic pain had recurrent ulcers. These investiga-
tors and others have noted that the pain of a recur-
rent ulcer is often indistinguishable from that of
other postgastrectomy complications such as im-
paired gastric emptying (gastroparesis), esophagitis,
or bile reflux gastritis.”** (2) Free perforation into
the peritoneal cavity is a relatively unusual mode of
presentation for patients with recurrent ulcer disease
in the absence of aspirin (acetylsalicylic acid [ASA])
or NSAID use, and (3) recurrent ulcers due to ASA,
and perhaps other NSAIDs, are associated with a
high frequency of severe complications including ob-
struction, bleeding, and even perforation.?!*¢

ETIOLOGY

The two most common causes of recurrent ulcer
disease are incomplete vagotomy and ulcerogenic
medications, particularly NSAIDs. The relationship
between H. pylori and recurrent ulcer disease is un-
clear. The evidence relating incomplete vagotomy,
NSAID use, and H. pylori infection to recurrent ulcer
disease after acid-reducing operations is reviewed in
Table 4. Less common causes include hypersecre-
tory states, such as gastrinoma, and retained ex-
cluded gastric antrum. At the present time, there is

little evidence to suggest that hypercalcemia (in the
absence of gastrinoma) and gastric stasis cause recur-
rent ulcer disease, G-cell hyperplasia, or the pres-
ence of a long afferent limb.

Role of Incomplete Vagotomy in the
Pathogenesis of Recurrent Ulcer Disease

There is substantial evidence relating incomplete
vagotomy to recurrent ulcer disease after acid-reduc-
ing operations.”!%?’30 All forms of vagotomy reduce
basal acid output and stimulate gastric acid output by
50% to 80%.7*7-2%31 Gastric resection, with or without
vagotomy, reduces acid secretion by as much as
90%.73! This degree of inhibition of acid secretion per-
sists for as long as 10 to 20 years postoperatively.”?*-!

The relationship between incomplete vagotomy,
persistent acid production, and recurrent ulcer dis-
ease is suggested by studies demonstrating greater
levels of acid production in patients with ulcer recur-
rence than in patients without recurrence. For exam-
ple, a prospective study of 280 patients undergoing
parietal cell vagotomy found that 72% of patients with
a post—parietal cell vagotomy basal acid output greater
than 1.4 mmol/hr developed recurrent ulcer disease
compared with only 8% of patients whose basal acid
output was less than 1.4 mmol/hr?’ (Fig. 2). Simi-
larly, 18% of the patients in that study with a postop-
erative peak acid output greater than 12 mmol/hr de-
veloped recurrent ulcer disease, whereas only 3%
of those with stimulated acid output less than 12
mmol/hr developed a recurrence.?’

Using another assay of vagal integrity, Feldman
et al.’* found that the ratio of acid output after sham
tfeeding to peak acid output (SAO/PAO) was signifi-

cantly greater in patients whose ulcers recurred post-
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Fig. 1. A, Frequency and timing of ulcer recurrence after pari-
etal cell vagotomy (PCV’) or selective vagotomy and antrec-
tomy (SV-A). Jordan and Thornby’ reported the results of a
prospective, randomized comparison between parietal cell vag-
otomy (n = 100) and selective vagotomy and antrectomy (n =
100). Each curve represents the expected probability plus 1
standard error for ulcer recurrence. The monthly average re-
currence rate was 0.069% for parietal cell vagotomy and
0.0083% for vagotomy and antrectomy. (From Jordan PH Jr,
Thornby J. Twenty years after parietal cell vagotomy or selec-
tive vagotomy antrectomy for treatment of duodenal ulcer: Fi-
nal report. Ann Surg 1994;220:283-296.) B, Frequency and
timing of ulcer recurrence after parietal cell vagotomy using
Kaplan-Meier plots *+ 1 standard deviation. Meisner et al.* re-
ported these data based on observations in 339 patients under-
going parietal cell vagotomy followed for a median period of
108 months (range 1 to 197 months). Ulcers recurred in 62
(18.3%) of the 339 patients. (From Meisner S, Jorgensen LN,
Sensen HE. The Kaplan and Meier and the Nelson estimate
for the probability of ulcer recurrence 10 and 15 years after pa-
rietal cell vagotomy. Ann Surg 1988;207:1-3.)

operatively than in those without a recurrence. More
important, of the five patients with ulcer recurrence
and a high SAO/PAOQ, repeat vagotomy dramatically

reduced acid production and prevented ulcer recur-

Journal of
Gastrointestinal Surgery

rence. Stenquist et al.”® reported that a high postop-
erative SAO/PAO predicted early (within 5 years
postoperatively) but not late (>5 years) ulcer recur-
rence, suggesting the importance of other factors
such as NSAID use in late ulcer recurrence. The lat-
ter observation is consistent with studies demon-
strating the recurrence of ulcers in patients with
complete vagotomies and the lack of a difference in
the average (or median) gastric acid output between
patients who have a recurrence of ulcers and those
who do not.7?131-33

Role of NSAIDs in the Pathogenesis of
Recurrent Peptic Ulcer Disease

Evidence relating NSAID use to recurrent ulcer
disease after acid-reducing operations includes the
following: (1) the well-known association between
NSAIDs and complicated primary PUD;**36 (2) the
suggestion that overt or surreptitious NSAID use is
responsible for recurrent ulcers after the effective
eradication of H. pylori;’ (3) the observation that
NSAID-induced ulcers occur in patients in whom
gastric acid secretion is significantly suppressed by the
administration of high-dose proton pump inhibitors
(PPIs);*®* and (4) two observational studies docu-
menting the occurrence of virulent recurrent ulcer
disease in patients taking ASA despite prior opera-
tions that profoundly reduced gastric acid secre-
tion.”!?¢ Hirschowitz and Lanas’! reported 30 pa-
tients who chronically used ASA and developed
recurrent ulcer disease after various acid-reducing
operations. The rate of ulcer recurrence was 80% to
90% despite the fact that patients undergoing reme-
dial procedures of increasing complexity had pro-
gressively greater reductions in gastric acid produc-
tion. In this study the ulcerations were multiple,
deep, and caused stenosis of the gastric outlet. Most
important, the only patients who had healing of their
ulcers were those who stopped taking ASA. These
observations are consistent with those reported by
Perrault et al.?® in a case series.

The quantity of ASA required to produce recur-
rent ulceration, particularly in the hypochlorhydric
stomach, is unknown. In the study by Hirschowitz
and Lanas,’! the patients took 1 to 3.5 gm per day
(serum salicylate levels of 3 to 30.4 mg/100 ml), sug-
gesting that the virulent ulcer disease reported in
their study was induced by large doses of ASA. In a
recent study by Cryer and Feldman,* in normal vol-
unteers with an intact stomach, they found that even
very low doses of ASA (10 mg/day) reduce gastric
mucosal prostaglandin levels by 60% and cause gas-
troduodenal mucosal injury. These data are consis-
tent with epidemiologic and autopsy studies suggest-
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Table 3. Symptoms associated with recurrent ulcers after acid-reducing operations

Sample
Reference size Pain (%) Bleeding (%) Obstruction (%) Perforation (%) Notes

Schirmer et al.'* (1982) 166 45 41 12 1 One patient presented
with diarrhea

Kinney et al.!? (1988) 42 55 40 5 0 —

Lee et al.?® (1998) 93 58 42 — — —

Hirschowitz?!' (1998)* 30 — 23 43 23 Other symptoms (e.g.
pain) are not described
in 11% of patients.

Heppell et al.?? (1983) 120 43 27 19 7 Other symptoms of

recurrent ulcer disease
are not described in 4%
of patients

*Aspirin-associated ulcers.

ing that ASA dosages as low as 75 to 325 mg/day (or
even 325 mg every other day) may cause gastrointes-
tinal ulcers and bleeding.*'* Whether patients with
ulcers who undergo prior acid-reducing operations
are more vulnerable (or protected) against ASA-
induced ulcers is uncertain.

Role of H. pylori in the Pathogenesis of
Recurrent Peptic Ulcer Disease

In contrast to the well-known pathogenic role that
H. pylori plays in primary PUD,* the relationship
between H. pylori infection and recurrent ulcer dis-
ease after acid-reducing operations is unclear. The
prevalence of H. pylori infection after vagotomy without
gastric resection is 65% to 98% up to 14 years post-
operatively, and the prevalence of infection after gas-
tric resection ranges from 18% to 49% up to 20 years
postoperatively.?®*-2 There are surprisingly few
data relating persistent colonization to recurrent ul-
cer disease. Several studies have found that the prev-
alence of H. pylori infection in patients with recur-
rent ulcer disease is similar to that in patients
without recurrent disease.”**~? These studies are
summarized in Table 4.

Even in the presence of an incomplete vagotomy,
it remains unclear whether H. pylori significantly in-
creases the risk of ulcer recurrence. In one study of
122 patients undergoing vagotomy, who were fol-
lowed for up to 14 years, the only patients who de-
veloped ulcer recurrence were those with incomplete
vagotomy, irrespective of the status of the H. pylori.
Only one in four patients with both persistent H. py-
lori infection and an incomplete vagotomy developed
recurrent ulcer disease.”® These data suggest that acid-
reducing operations, per se, do not affect gastric H.
pylori infection and that patients who were infected
preoperatively remain infected after their ulcer oper-

ations. Despite these data, the relationship between
H. pylori and the recurrence of ulcers postoperatively
remains of concern, particularly given recent data
suggesting that patients with H. pylori infections are
more susceptible to NSAID-induced gastric mucosal
injury than are patients without H. pylori infection.*?

Unusual Causes of Recurrent Ulcer Disease
After Acid-Reducing Operations

Retained Gastric Antrum. Gastric antrum retained
within the duodenal stump after gastric resection
and Billroth II gastrojejunostomy is a very rare but
important cause of recurrent ulcer disease. In these
instances, the excluded antral mucosa is constantly
bathed by alkaline duodenal and pancreatic fluid, re-
sulting in the continuous secretion of gastrin and
hence gastrin-mediated acid hypersecretion. The di-
agnosis should be suspected in patients with recur-
rent ulcer disease and hypergastrinemia after gastric
resection and a Billroth II gastrojejunostomy. A so-
dium 99m-technetium pertechnetate scan demon-
strating retained antral tissue within the end of the
afferent loop confirms the diagnosis. The diagnosis
may also be made endoscopically by histologically
documenting pyloric or gastric mucosa at the end of
the afferent loop. Excision of the retained antral tis-
sue is curative. This complication can be avoided by
frozen-section evaluation of the duodenal margin at
the time of the initial resection. Identification of
Brunner’s glands at the distal resection margin con-
firms complete excision of the antrum.

Gastrinoma. Although gastrinoma is a rare cause
of primary PUD, it assumes much greater impor-
tance in patients with recurrent ulceration, particu-
larly after gastric resection. Multiple or jejunal ulcer-
ations, rugal hypertrophy, and a history of diarrhea
are important diagnostic clues. About one fourth of
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Table 4. Evidence that incomplete vagotomy, nonsteroidal anti-inflammatory drugs, and Heliocobacter pylori are
important factors in the pathogenesis of recurrent ulcer disease after acid-reducing operations

Level of
Reference Study description Study design evidence
Incomplete vagotomy
Jordan and Thornby” (1994) Comparison of PCV and SV & A in 200 patients followed  Prospective, Ib
over 20 yr; ulcer recurrence and acid secretion higher in randomized
PCV group
Macintyre et al.!® (1990) Long-term follow-up of patients undergoing PCV 5-15 Long-term III
years postop (82% follow-up); higher recurrence rate systematic
with incomplete vagotomy follow up, case
series
Cohen et al.? (1993) Quantitation of gastric acid release both pre- and postop ~ Case series with IIb
in patients undergoing PCV with correlation between acid studies
acid secretion and ulcer recurrence (N = 280 patients)
Stenquist et al.? (1994) Quantitation of postop sham acid ouput in 98 patients Case series with IIb
after PCV recurrence rate with complete vagotomy = acid studies
8%; with incomplete vagotomy = 23%.
Braghetto et al.? (1988) Comparison of PCV and extended PCV in 80 patients Prospective, Ib
with duodenal ulcers; all patients had postop acid randomized
studies; low recurrence rate; acid studies similar in both
groups
Feldman et al.>* (1980) Quantitation of sham feeding to peak acid output in 50 Case series with 1Ib
nonvagotomized subjects and 15 vagotomized patients acid studies
with duodenal ulcers; all 5 patients with acid studies
diagnostic of incomplete vagotomy underwent repeat
vagotomy with significant reduction in acid secretion
and cure of their ulcer disease
NSAID use
Hirschowitz and Lanas?! (1998)  Series of 30 patients with recurrenct ulcer disease after Case series with 111
acid-reducing operations; with continued NSAID use salicylate levels
ulcer recurrence is the rule despite complete vagotomy
Perrualt et al.?¢ (1988) Case report of 5 patients with recurrent ulcer after acid- Case series with III
reducing operations; All had surreptitious use of salicylate levels
NSAIDs
Helicobacter pylori
Lee et al.2% (1998) No clear correlation between H. pylori and ulcer Prospective series IIb
recurrence after acid-reducing operations with H. pylori
studies
Peetsalu et al.* (1991) Determination of H. pylori infection in patients with ulcers ~ Case series IIb
after ulcer operations; no correlation between H. pylori
and recurrent ulcers
Leivonen et al.¥ (1997) No clear correlation between H. pylori and ulcer Case series III
recurrence after acid-reducing operations in 155
patients
Peetsalu et al.*® (1998) 14-year follow-up of 122 patients after PCV; H. pylori Case series IIb
status and endoscopic Congo red studies performed; no
correlation between H. pylori status and recurrent ulcers
Leivonen et al.* (1998) 90 patients followed 5+ years after gastrectomy for ulcer ~ Case series III
disease; negative correlation between H. pylori and
recurrent ulcers
Schilling et al.* (1999) Patients undergoing gastroscopy for ulcer symptoms; 50  Case-control IIa
with prior ulcer surgery, 50 controls; H. pylori found in study
37% with ulcer recurrence, 73 % with primary ulcers
Csendes et al.’! (1996) 31 patients with PCV, 133 with primary ulcers; 81% of Case series 1Ib

primary ulcers H. pylori +, 71% of PCV patients H.
pylori + despite no ulcer recurrence
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Fig. 2. Relationship between elevated basal acid output
(BAO) and recurrence of PUD after parietal cell vagotomy.
These data show the actuarial recurrent ulceration rate in 118
patients undergoing parietal cell vagotomy. Those patients
with a BAO greater than 1.4 mmol/hr had a significantly
higher rate of ulcer recurrence than did those with a BAO less
than 1.4 mmol/hr. (From Cohen F, Valleur P, Serra J, Brisset
D, Chiche L, Hautefeuille P. Relationship between gastric
acid secretion and the rate of recurrent ulcer after parietal cell
vagotomy. Ann Surg 1993;217:253-259.)

patients with gastrinomas have multiple endocrine
neoplasia-1 (MEN-1) and 40% to 60% of patients with
MEN-1 will have a gastrinoma. Thus the presence
of hypercalcemia and hyperparathyroidism in a pa-
tient with recurrent ulcer disease strongly suggests
the diagnosis of gastrinoma and MEN-1.

Hypercalcemia and Hyperparathyroidism. With
the exception of patients with MEN-1, there are few
published data to suggest that patients with hyper-
calcemia and hyperparathyroidism have an increased
risk of PUD. Although experimentally induced hy-
percalcemia may stimulate gastrin release and gastric
acid secretion,’® basal and stimulated gastric acid se-
cretion and serum gastrin levels are not significantly
elevated in patients with chronic hypercalcemia asso-
ciated with hyperparathyroidism.’* Furthermore, in
the absence of MEN-1 syndrome, there are few epi-
demiologic data to support a relationship between
hyperparathyroidism and PUD.>’

Impaired Gastric Emptying. An association be-
tween impaired gastric emptying, gastroparesis, and
recurrent ulcer disease (especially gastric ulcers) has
been suggested since the early days of gastric sur-
gery. It is postulated that gastric distention and re-
tained food increase gastrin release and thus acid se-
cretion.’’” Although at one time it was thought to
be responsible for as many as 12% of cases of recur-
rent ulceration,” at present the relationship between
delayed gastric emptying and recurrent PUD is un-
clear. The principal evidence against the notion that
impaired gastric emptying causes recurrent gastric
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ulcers is the high rate of ulcer recurrence in patients
with gastric outlet obstruction treated only by revi-
sion of the anastomosis.”8 It is likely that in most
patients with gastric outlet obstruction and recurrent
ulcer disease, outlet obstruction is the consequence,
and not the cause, of ulcer recurrence.

Long Afferent Loop After Billroth II Gastrec-
tomy. The presence of a long afferent loop in a Bill-
roth II reconstruction has often been mentioned as
cause of recurrent ulceration. The long afferent loop
is proposed to cause deficient buffering of the acidic
gastric juice in the jejunal limb resulting in ulceration.
Although there is elegant experimental evidence in
dogs from the 1950s supporting this mechanism,*¢
only a few cases reported in the literature in humans
are attributed to this cause.®! In these reports, the def-
inition of long afferent limb is imprecise. Based on the
paucity of solid evidence in humans, we do not con-
sider a long afferent limb to be an important cause of
recurrent postoperative peptic ulcers.

Antral G-Cell Hyperplasia (Pseudo—Zollinger-
Ellison Syndrome). This syndrome is described in
patients with excessive gastrin release and therefore
exaggerated acid production. It is believed to result
from an excessive number of antral G-cells without
an extragastric source of gastrin. The hallmarks of
the syndrome are excessive acid and gastrin produc-
tion in response to meals, a negative secretin stimu-
lation test for gastrinoma, a virulent course of ulcer
disease, and resolution of the syndrome with antrec-
tomy. The existence of this entity remains contro-
versial. Despite a number of articles published on the
topic, only two case series clearly rule out gastri-
noma by provocative testing,’® and only one of
these includes postoperative recurrent ulcers. Fur-
ther complicating the use of this diagnosis is the fact
that both series predate the recognition of H. pylori
as an important etiologic agent in PUD, and hence
do not include data on H. pylori status. Of note, H.
pylori infection has been shown to increase the gas-
trin and acid response to food,**® raising the possi-
bility that G-cell antral hyperplasia may, in fact, rep-
resent H. pylori infection. Based on the paucity of
published evidence, we believe that G-cell antral hy-
perplasia cannot be regarded as a significant cause of
recurrent postoperative ulcers.

INITIAL DIAGNOSTIC EVALUATION

A detailed history and physical examination will
identify symptoms of ulcer disease or evidence of
complications, for example, hematemesis and melena,
anemia, vomiting, or weight loss. A thorough medi-
cal history may also provide insight into the cause of
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the ulcer recurrence, for example, the use of ulcero-
genic medications or Zollinger-Ellison syndrome. In
the absence of symptoms and signs of perforation
and peritonitis, the diagnosis of ulcer recurrence is
best made by esophagogastroduodenoscopy (EGD).
In addition to documenting the presence and location
of the ulcer, this study may provide valuable infor-
mation regarding ulcer etiology and the presence of
H. pylori. Multiple ulcers and those in atypical locations
strongly suggest the presence of a hypersecretory
syndrome or the use of NSAIDs. Retained food, a
gastric bezoar, or a stenotic anastomosis suggests as-
sociated impairment of gastric emptying. Endo-
scopic biopsy of gastric ulcers is of particular impor-
tance in detecting cancer. Last, EGD is invaluable in
the evaluation and treatment of patients bleeding
from ulcer disease.

Upper gastrointestinal barium contrast studies are
of limited value in diagnosing recurrent ulcer disease
after acid-reducing operations. Various investigators
have documented that this study has a sensitivity and
specificity of less than 50% in detecting ulcers in the
postoperative setting. The impaired accuracy of this
test is due principally to the difficulty in detecting
ulcerations in the presence of postoperative deformi-
ties of the stomach and duodenum. Contrast radio-
graphs may, however, provide important information
in the evaluation of patients with suspected gastric
outlet obstruction and in those whose postoperative
anatomy is uncertain.

A fasting serum gastrin level should be obtained in
all patients with recurrent ulcer disease to identify
patients with gastrin-mediated hypersecretory syn-
dromes. With rare exceptions,’ a normal fasting se-
rum gastrin concentration excludes the possibility of
Zollinger-Ellison syndrome, whereas a serum gastrin
level greater than 1000 pg/ml, combined with a fast-
ing gastric pH below 2.5,97 is virtually diagnostic. Of
note, achlorhydria alone may be associated with
markedly elevated serum gastrin levels, and hence it
is important to quantify gastric pH in patients with
markedly elevated serum gastrin concentrations. Pa-
tients with lesser degrees of hypergastrinemia will
require provocative testing with a secretin stimula-
tion test to confirm the diagnosis of gastrinoma. Pa-
tients with retained gastric antrum typically have
fasting serum gastrin concentrations two to four
times the normal range; in these instances, a secretin
stimulation test will be negative.

INITIAL MANAGEMENT

In the usual scenario in which a patient presents
with recurrence of upper abdominal pain and endos-
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copy demonstrates recurrent ulcer disease, medical
therapy consists of a PPI or histamine-2 receptor
antagonist (H2-RA) and antibiotics directed at H. py-
lori, if present. The use of a PPI or H2-RA for man-
aging patients with recurrent PUD after acid-reducing
operations is based on the following evidence: (1)
early prospective randomized clinical trials demon-
strating the efficacy of acid suppression with H2-RAs
in healing ulcers after acid-reducing operations®-7
and (2) clinical trials documenting the efficacy of
H2-RAs and PPIs in the management of patients
with primary ulcer disease’!” and ulcers associated
with the use of NSAIDs.?#3%76 These studies are re-
viewed in Table 5. To our knowledge, no studies
have directly examined the use of PPIs in the man-
agement of patients with recurrent ulcer disease after
acid-reducing operations. The optimal duration of
treatment with a PPI or H2-RA is unknown. In one
early prospective randomized clinical trial, cessation
of cimetidine after 1 year of treatment was associated
with a 71% rate of ulcer recurrence.”” This study
supports the use of long-term maintenance PPI or
H2-RA therapy in patients with ulcer disease after
acid-reducing operations; however, these data were
generated before the importance of H. pylori and
NSAIDs was recognized in the pathogenesis of ulcer
disease.

Although no data directly support the eradication
of H. pylori in patients with postoperative ulcer re-
currence, the critical role that this infection plays in
primary PUD"# the possibility that H. pylori
promotes NSAID-induced mucosal injury,’® and the
minimal risks associated with H. pylori eradication
strongly support the use of antibiotic therapy, for ex-
ample, the addition of amoxicillin and clarithyromy-
cin to the PPI for 14 days in the presence of H. pylori.
The presence of H. pylori may be documented by
histologic evaluation of gastric biopsies or, alterna-
tively, by serologic, breath, or fecal tests.

A thorough review of the patient’s medication use
(both prescription and nonprescription) must be per-
formed to identify ulcerogenic medications. Patients
and their families should be carefully counseled re-
garding the various over-the-counter preparations
containing NSAIDs, the important relationship be-
tween NSAID use and ulcer disease, and the neces-
sity of discontinuing these medications. Serum sali-
cylate levels may be useful in identifying patients
with surreptitious ASA use as a pathogenic factor in
ulcer recurrence, but this test is of no value in identi-
tying nonaspirin NSAIDs or in detecting the use
of low-dose ASA regimens. Hirschowitz and Lanas®!
report that serum salicylate testing of patients from
the Southeastern United States with recurrent ul-
cers found at least as many patients who were sur-
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Table 5. Evidence supporting various medical treatments for recurrent ulcer disease after acid-reducing operations

Level of
Treatments Evidence Reference Study description Study design evidence

Acid suppression  Prospective Gugler et al.®® (1979)  Randomized, double-blind Prospective, Ib
with H2-RAs studies multicenter trial in which randomized,
or PPIs demonstrating 15 patients with postop double-blind
healing of recurrent ulcers were multicenter
postop ulcers treated with cimetidine (1
with H2-RAs g/day for 8 wk) or placebo;
ulcers healed in 7 of 8
cimetidine-treated patients
and only 1 of 8 placebo-
treated patients

Stage et al.® (1983) Randomized, double-blind Prospective, Ib
trial in which 23 of 24 randomized,
patients with postop double-blind
recurrent ulcers who had
their ulcers healed with
ranitidine (150 mg bid for
6 wk) were randomized to
ranitidine (q hs) or
placebo; Ulcers re-
recurred in 9 patients
within 4 months and
recurrences were
significantly more frequent
in placebo-treated patients
than in those receiving
ranitidine (P = 0.01)

Koo et al.”’ (1982) Prospective, nonrandomized =~ Prospective, IIb
comparison of 46 patients nonrandomized
with postop recurrent
ulcers who received
cimetidine (1 g/day for 6-

12 wk, then 400 mg q hs as

maintenance therapy) (N

= 23) or underwent repeat

operation (N = 23);

discontinuation of

cimetidine after 1 yr was

associated with ulcer

recurrence in 71.4% of

patients

Prospective Binder et al.”! (1978)  Multicenter, prospective, Prospective, Ib

studies randomized, double-blind, nonrandomized
demonstrating placebo-controlled trial double-blind
healing of comparing cimetidine and
primary PUD placebo in the healing of
with H2-RAs duodenal ulcers in 308

patients; after 2 wk of

therapy, 56% of

cimetidine-treated patients

and 37% of patients

receiving placebo had

healing of their ulcers (P <

0.05)

Table 5 continued.
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Treatments Evidence Reference Study description

Study design

Level of
evidence

Legerton’? (1984) Review of prospective studies
demonstrating the efficacy
of H2-RA in the healing of
duodenal and gastric ulcers

Multicenter, prospective,
randomized, double-blind,
placebo-controlled trial
comparing famotidine vs.
placebo in the healing of
duodenal ulcers; 8 wk of
treatment with famotidine
resulted in the healing of
82% of ulcers vs. 45% for
placebo

Double-blind comparison of
omeprazole (40 mg q d) or

Gitlin et al.” (1987)

Prospective Hawkey et al.’8

studies (1998)

demonstrating
healing of
primary PUD
and NSAID-
induced ulcers

with PPIs

Dekkers et al.”

(1999)

Poynard et al.”?

(1995)

misoprostol (200 pg qid) in
healing NSAID-induced
ulcers in 935 patients; at 8
wk of therapy, the overall
healing rates were similar
between the omeprazole
and misoprostol groups
(75% and 71%,
respectively); maintenance
therapy with omeprazole
was associated with fewer
ulcer recurrences than
misoprostol 39% vs. 52%,
respectively; P = 0.001)

Prospective randomized,

double-blind, multicenter
trial comparing
rabeprazole and
omeprazole in 205 patients
with duodenal ulcers; the
ulcer healing rates after 4
wk of treatment for
rabeprazole and
omeprazole were 98% and
93%, respectively

Meta-analysis of five

randomized double-blind
clinical trials comparing
lansoprazole with
ranitidine or famotidine in
the treatment of acute
duodenal ulcers; The 4 wk
healing rate of
lansoprazole was 85%
compared with 75%
healing rate for H2-RA (P
< 0.01; odds ratio = 2.27,
95% confidence interval
1.5-3.2)

Review of
prospective
clinical trials

Prospective,
randomized,
double-blind

trial

Prospective,
randomized,
double-blind
trial

European, multi-
center,
randomized,
double-blind

trial

Meta-analysis of

five randomized

double-blinded

trials

v

Ib

Ib

Ib

Ia

Table 5 continued.
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Treatments Evidence Reference

Study description

Level of

Study design evidence

Hentschell et al.#
(1993)

Eradication of
H. pylori

Prospective
studies
demonstrating
healing of
primary PUD
by eradication

of H. pylori

Van der Hulst et al.?”

(1997)

Graham et al.¥
(1992)

Prospective, randomized
comparison of ranitidine,
amoxicillin, and
metronidazole vs.
ranitidine and placebo in
104 patients with H. pylori
infection and duodenal
ulcers; after 6 wk of
treatment, the ulcers were
healed in 92% of patients
receiving antibiotics +
ranitidine and 75% of
patients receiving
ranitidine alone (P = 0.01);
over the next 12 months
ulcer recurrence was
significantly more frequent
in those patients with
persistent H. pylori
infection when compared
with those without H.
pylori (85 vs. 2%,
respectively; p < 0.001).

Prospective follow-up of 247
patients with PUD and H.
pyloriinfection; none of the
141 patients in whom H.
pylori was eradicated
developed recurrent ulcer
disease over 2.5 yr follow-
up

Prospective, randomized
comparison of ranitidine +
triple therapy (bismuth
subsalicylate, tetracycline,
metronidazole) vs.
ranitidine alone in 109 H.
pylori—infected patients; the
probability of ulcer
recurrence for patients
receiving triple therapy
was significantly less than
that for patients receiving
ranitidine alone (12% vs.
95% for duodenal ulcers;
13% vs. 74% for gastric
ulcers); 50% of patients
receiving ranitidine alone
had ulcer recurrence
within 12 weeks of healing,
whereas ulcer recurrence
in the triple-therapy group
could be related to failure
to eradicate H. pylori
infection or NSAID use

Prospective, Ib
randomized,
double-blind

trial

Prospective, case IIb
series

Prospective, Ib
randomized trial
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reptitiously using ASA as patients who admitted to
ASA use.

NSAID use, including low-dose ASA, should ide-
ally be discontinued during the period of ulcer heal-
ing, if feasible. Once ulcer healing has been docu-
mented endoscopically, non-NSAID analgesic agents,
such as acetaminophen or tramadol, should be sub-
stituted for the NSAIDs. If these are ineffective, then
nonacetylated NSAIDs, such as salsalate, nabumetone,
etodoloac, or a cyclooxygenase (COX)-2-specific
NSAID, such as celecoxib or rofecoxib, should be
considered because they are associated with a lower
rate of ulcer disease compared to traditional (non—
COX-2 selective) NSAIDs. If a traditional NSAID is
required, a rare event nowadays, then prophylactic
combination therapy with either misoprostol or a
PPI should be administered.*® Consideration should
be given to substituting clopidogrel for low-dose as-
pirin for cardiovascular prophylaxis. Because of the
potential for even low doses of ASA to contribute to
peptic ulceration** and the recognition that prior
ulcer disease is an important risk factor for NSAID-
induced gastrointestinal complications,”” patients
continued on low-dose ASA and not switched to clo-
pidogrel should receive ulcer prophylaxis with miso-
prostol or a PPL.

INDICATIONS FOR OPERATIVE
MANAGEMENT AND PREOPERATIVE
EVALUATION

Indications for Operative Management

Historically, the indications for operative man-
agement of recurrent PUD are the failure of medical
therapy or the occurrence of complications that can-
not be managed nonoperatively. Literature from the
late 1970s and early 1980s suggested that approxi-
mately 20% of patients with recurrent ulcer disease
require operative management.?**7% Although more
recent figures are lacking, we believe the frequency
of operative management of recurrent ulcer disease
is much lower today, especially for patients with
nonhealing ulcers in the absence of complications.
Clearly, the adequacy of prior medical management
and the elimination of risk factors for ulcer recurrence
(e.g., NSAID use) are important considerations in de-
termining whether a patient is an appropriate candi-
date for operative therapy—that is, recalcitrant ulcer
disease must be refractory to an appropriate course
of medical treatment. Based on recent experiences,
the predominant indication for remedial surgery is
severe ulcer-related complications such as bleeding
and gastric outlet obstruction, with medically refrac-
tory ulcer disease being less common than in previ-
ous decades.?!2678
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Preoperative Considerations

In general, the management of patients with recur-
rent ulcer disease entails the use of the operative proce-
dure with the lowest risk of recurrence that the patient
is medically able to tolerate. Various options are avail-
able to allow the surgeon to tailor the remedial proce-
dure to the specific needs of the patient. The preopera-
tive evaluation should provide insight into the etiology
of the patient’s recurrent ulcer disease, the nature of his
or her previous operative procedure, the presence of
complications of the ulcer, and an understanding of the
patient’s overall medical conditions that affect his or
her ability to tolerate the surgical procedure.

Etiology of Recurrent Ulcer Disease

The initial assessment of patients with recurrent
ulcer disease may provide information that is useful
in determining the cause of the ulcer, such as
NSAID use, gastrinoma, or retained antrum, how-
ever, it will not document the adequacy of the prior
vagotomy. Because most patients with recurrent ul-
cer disease are managed successfully with medica-
tion, including many with an incomplete vagotomy,
assessment of the vagotomy by quantitating gastric
acid secretion becomes important only when surgical
treatment is contemplated. Historically, the most
commonly used methods of assessing the complete-
ness of vagotomy are the measurement of basal and
stimulated acid secretion with or without sham feed-
ing. The current unavailability of pentagastrin se-
verely limits the capability of measuring stimulated
or peak acid output and perhaps the widespread ap-
plicability of these tests.

Basal and Stimulated Gastric Acid Secretion
Without Sham Feeding. Gastric secretory analysis is
performed by fluoroscopically positioning a nasogas-
tric (or orogastric) tube so that the tip of the tube is in
the gastric antrum or in the distal gastric remnant in
the case of an antrectomy. Basal acid secretion (BAO)
is determined by measuring the volume and pH of
gastric juice for 1 hour, usually in 15-minute aliquots.
With the use of a standardized table, pH is converted
to millimoles of hydrogen ions per liter of gastric juice
and BAO is expressed as millimoles of hydrogen ions
per hour. After measurement of the BAO, PAO is de-
termined by measuring gastric acid secretion for 1
hour after the subcutaneous administration of 6 to 10
pg/kg of pentagastrin. PAO is calculated as the sum of
the two greatest consecutive 15-minute acid outputs
multiplied by two (to express the results in millimoles
per hour). BAO greater than 2 mmol/hr and/or a
PAO greater than 12 mmol/hr suggests persistent va-
gal innervation of the stomach.?’
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Basal and Stimulated Acid Secretion With Sham
Feeding. Sham feeding stimulates gastric acid secre-
tion solely via vagal pathways, and thus measurement
of gastric acid secretion after sham feeding is a sensi-
tive and reliable physiologic test of the completeness
of vagotomy.?®*° This test is performed by measuring
BAO for 1 hour, after which a steak meal and 300 ml
of water are presented to the patient who then chews
but does not swallow the food. This sham feeding is
carried out for 30 minutes during which time GAO
(sham acid output [SAQ]) is measured every 15 min-
utes for 1 hour (30 minutes during and 30 minutes af-
ter sham feeding). PAO is then determined by mea-
suring acid secretion for 1 hour after the subcutaneous
injection of 12 ug/kg pentagastrin, if available. Feld-
man et al.”? found that the SAO/PAO ratio of 50 un-
operated normal subjects had a normal distribution
with a mean of 0.39, a standard deviation of * 0.11,
and a range of 0.11 to 0.83. From these measurements
it was predicted that 95% of subjects with normal va-
gal innervation of the stomach would have SAO/PAO
ratios greater than 0.10. Thus patients with SAO/
PAOQ ratios less than 0.10 are considered to have com-
plete vagotomies, whereas individuals with ratios
greater than 0.10 have incomplete vagotomies. Inter-
pretation of the sham feeding test assumes a normal or
near-normal fasting serum gastrin concentration. Pa-
tients with Zollinger-Ellison syndrome or retained
gastric antrum may have SAO/PAO ratios greater
than 0.1, even after complete vagotomy.?*

Nature of the Previous Operative Procedure

It is critical that the surgeon understand the exact
nature of the previous operative procedure before
the remedial operation is performed. This informa-
tion may be gleaned by carefully reviewing the previ-
ous operative note and pathology report. The endo-
scopic findings and a barium contrast study may also
provide useful information regarding the extent of
the prior resection and the particular postoperative
anatomy.

Presence of Complications of Ulcer Disease

The presence of complications of the recurrent ul-
cer disease strongly influences the appropriateness of
various remedial operative procedures. For example, a
bleeding peptic ulcer that cannot be controlled endo-
scopically necessitates an abdominal approach for li-
gation of the bleeding vessel and often a more exten-
sive acid-reducing procedure. Ulcer recurrence causing
gastric outlet obstruction necessitates both revision of
the anastomosis and a more extensive acid-reducing
procedure. In those patients presenting with ulcer
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perforation, the degree of contamination and the he-
modynamic stability of the patient clearly influence
the appropriateness of a particular remedial proce-
dure. For example, hemodynamic instability and/or
marked contamination of the upper abdomen favors
simple closure of the gastrointestinal perforation
without attempt at resection and reanastomosis.

Presence of Medical Comorbidity

The accurate assessment of the operative risk-
benefit ratio is crucial to the successful management
of patients with postoperative recurrent PUD. The
presence of chronic medical diseases may signifi-
cantly increase the risk of perioperative morbidity
and mortality. This risk, in turn, influences the spe-
cific procedure chosen. For example, an elderly frail
patient with an incomplete truncal vagotomy and ad-
equate gastric drainage would tolerate a thoraco-
scopic truncal vagotomy better than a truncal vagot-
omy and antrectomy. In this setting, the surgeon
would do well to accept the slightly higher risk of re-
current ulcer disease associated with repeat vagotomy
alone for the less “risky” thoracoscopic procedure.

OPERATIVE MANAGEMENT

The choice of a particular operation for a patient
with recurrent ulcer disease is based on the following
tenets: (1) the remedial procedure should be that
with the lowest recurrence risk that the patient is
medically able to tolerate; (2) the procedure should
be tailored to the particular needs of the patient
based on the adequancy of the prior vagotomy and
drainage procedure, medical comorbidity, presence
of complications of the ulcer, and the extent of the
prior resection; and (3) non-acid-reducing proce-
dures such as local ulcer excision, revision of drain-
age procedures alone, and closure of perforations are
associated with high failure rates.???%8

Commonly recommended operative procedures
for various failed initial acid-reducing operations are
described in Table 6. These operative options are
based on the following evidence: (1) ulcer recurrence
rates and mortality rates for particular operative pro-
cedures in prospective randomized and nonrandom-
ized clinical trials of patients treated for primary PUD
(Table 2) and (2) retrospective studies documenting
the incidence of ulcer recurrence, early and late com-
plications, and mortality rates associated with various
remedial operative procedures (Table 6).

Patients with an incomplete vagotomy and recur-
rent ulcer disease after truncal vagotomy and pyloro-
plasty or parietal cell vagotomy may be treated by
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Table 6. Evidence supporting specific remedial operations for patients with recurrent peptic ulcer disease

Remedial
operation

Study description

Level of
evidence

Sample
size

Operative
mortality

Visick grade
(T orII; Visick grade
Recurrence excellent or (II or IV;
rate (%) good) fair or poor)

Truncal vagotomy alone

Schirmer et al.'*
(1982)

Heppell et al.??
(1983)

Stabile and
Passaro’®

(1976)

Ingvar et al.%

(1986)

Retrospective case series
of 166 patients
undergoing
reoperation between
1951 and 1980 at Duke
University Hospital for
ulcer recurrence after
various acid-reducing
operations; average
follow-up 12.3 yr

Retrospective case series
of 120 patients
undergoing
reoperation between
1970 and 1975 at Mayo
Clinic for ulcer

recurrence after various

acid-reducing
operations. >5 yr
follow-up available for
only 27 patients
(22.5%)

Detailed literature review

from 1950 to 1974
cataloguing the results
of more than 3400
surgically treated cases

of recurrent ulcers after

various operations
Retrospective case series
of 40 consecutive
patients undergoing
reoperation between
1971 and 1980 at
University Hospital,
Lund, Sweden, for
ulcer recurrence after

PCV

Truncal vagotomy + antrectomy

Schirmer etal.'*
(1982)

Retrospective case series
of 166 patients
undergoing
reoperation between

1951 and 1980 at Duke
University Hospital for

ulcer recurrence after
various acid-reducing
operations; average

follow-up was 12.3 yr

III

III

III

III

59

62

888

16

31

0 (0.0%)

2(3.2%)

10 (1.1%)

0 (0.0%)

1(3.2%)

10 (16.9) — _

6 (10%) 37(60%) 14 (23%)

135 (15.2%) 571 (64.3%) 90 (10.1%)

1(625%)  14(87.5%) 2 (12.5%)*

6 (19.4%) — —

Tuable 6 continued.
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Remedial
operation

Study description

Level of
evidence

Sample

size

Operative
mortality

Visick grade
(I orII;
excellent or

good)

Visick grade
(II or IV;
fair or poor)

Recurrence
rate (%)

Heppell et al.??

(1983)

Stabile and
Passaro’®
(1976)

Retrospective case series
of 120 patients
undergoing
reoperation between
1970 and 1975 at Mayo
Clinic for ulcer
recurrence after various
acid-reducing
operations; >5 yr
follow-up available for
only 27 patients
(22.5%)

Detailed literature review
from 1950 to 1974
cataloguing the results
in more than 3400
surgically treated cases
of recurrent ulcer
following various
operations.

Resection or re-resection only

Schirmer etal.'*

(1982)

Heppell et al.??

(1983)

Stabile and
Passaro’®
(1976)

Retrospective case series
of 166 patients
undergoing
reoperation between
1951 and 1980 at Duke
University Hospital for
ulcer recurrence after
various acid-reducing
operations; average
follow-up was 12.3 yrs

Retrospective case series
of 120 patients
undergoing
reoperation between
1970 and 1975 at Mayo
Clinic for ulcer
recurrence after various
acid-reducing
operations; >5 yr
follow-up available for
only 27 patients
(22.5%)

Detailed literature review
from 1950 to 1974
cataloguing the results
in more than 3400
surgically treated cases
of recurrent ulcer
following various
operations.

III

III

11T

35

76

25

23

1344

0 (0.0%)

6 (7.9%)

0 (0.0%)

2 (8.7%)

53 (3.9%)

12.9%)  20(57%) 7 20%)

6(7.9%) 48 (63.2%) 6 (7.9%)

3(12.0%) — —

2 (8.7%) 8 (35%) 9 (39%)

191 (14.2%) 894 (66.5%) 99 (7.4%)

Tuable 6 continued.
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Table 6. Continued

Visick grade
(orlIl;
excellent or
good)

Visick grade
(IIT or IV;
fair or poor)

Remedial
operation

Level of
evidence

Recurrence
rate (%)

Sample
size

Operative

Study description mortality

Browder et al.”®
(1997)

Retrospective case series III
of 20 patients with
recurrent ulcers after
gastric resection more
than 10 years
previously (average
time to recurrence 21

yr)

Ingvar et al.%
(1986)

Retrospective case series III
of 40 consecutive
patients undergoing
reoperation between
1971 and 1980 at
University Hospital,
Lund, Sweden for ulcer
recurrence after PCV
Retrospective case series III
of 60 patients with
recurrent ulcers after
vagotomy (PCV = 23;
TVor SV & D =37)
treated with partial
gastrectomy; average
follow-up was 8 yr

Hoffman et al 3
(1986)

20 0(0.0%)  0(0.0%) 16 (80%) 4(20%)

17 0 1 (6%) 14 (82%) 3 (18%)!

51 1(1.67%)  4(7.8%) 30 (59%) 21 (41%)

*Five patients required remedial operations to treat ulcer recurrence (n = 1) or severe postgastrectomy symptoms/complications (n = 4).
fFour patients required remedial operations to treat gastric outlet obstruction.

antrectomy with or without truncal vagotomy. These
procedures have a relatively low incidence of ulcer
recurrence and a modest risk of morbidity and mor-
tality.!#2223:388081 For patients with a failed truncal
vagotomy and pyloroplasty with adequate gastric
drainage and an incomplete vagotomy, transthoracic
or thoracoscopic vagotomy represent very good sur-
gical options, particularly in relatively high-risk pa-
tients.?*#2% Thoracoscopy is generally well tolerated
and avoids the potential morbidity of repeat dissec-
tion within the esophageal hiatus and upper abdo-
men necessitated by an abdominal approach. Opera-
tive revision after parietal cell vagotomy is thought
to be associated with lower morbidity risk than other
initial acid-reducing procedures.!!

Historically, the operative approach in patients with
ulcer recurrence after a truncal vagotomy and antrec-
tomy or a distal gastrectomy is partial gastric resection.
Recurrent PUD after truncal vagotomy and antrec-
tomy or partial gastrectomy strongly suggests the pres-
ence of confounding factors such as NSAID use or a
hypersecretory state. Recent studies have documented
the importance of ASA abuse in the etiology of such

virulent ulcer disease and very high rates of ulcer recur-
rence after even very aggressive operative interven-
tion.’?6 In the past, this situation has been managed
operatively by further gastric resection that may neces-
sitate subtotal or even total gastrectomy. Unfortu-
nately, severe postgastrectomy symptoms after these
extensive procedures occur in as many as 20% to 40%
patients.!#2258788084 Patients with recurrent ulcer dis-
ease and an incomplete vagotomy may benefit from a
thoracoscopic truncal vagotomy so long as NSAID use
has been eliminated and there is no evidence of gastric
stasis or gastric outlet obstruction. Again, this thoracic
approach avoids a difficult dissection in the upper abdo-
men and eliminates a likely cause of ulcer recurrence.
In those instances where ulcer recurrence is accompa-
nied by gastric outlet obstruction, vagotomy and revi-
sion of the anastomosis (with further gastric resection)
are necessary to relieve the mechanical obstruction and
further reduce gastric acid secretion.

Ulcer recurrence after adequate resection for gas-
tric ulcer disease strongly suggests the use of NSAIDs
or the presence of a hypersecretory state such as that
associated with a gastrinoma or retained excluded
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gastric antrum. Also, patients who have undergone
resection for gastric ulcers appear to have a threefold
increase in the risk of gastric adenocarcinoma when
followed for more than 25 years after a Billroth II re-
construction.® Clearly, an aggressive diagnostic ap-
proach, including endoscopic biopsy, is necessary in
patients with gastric ulcers. In general, the operative
approach in patients with recurrent benign gastric
ulcers has been further gastric resection. However,
the postgastrectomy complications associated with
extended gastric resection and the relative high fre-
quency of NSAID use in these patients (with its at-
tendant negative effect on surgical outcomes) should
relegate extended gastric resection for recurrent gas-
tric ulcer disease to a very small cohort of patients.

RESULTS OF REMEDIAL OPERATIONS

Numerous retrospective studies have evaluated
the results of remedial ulcer operations performed
between 1950 and 1985.* The results of the largest
studies are reviewed in Table 6. Unfortunately, there
are very few recent data on the results of operations
for recurrent PUD and no prospective data.

Ulcer Recurrence

Opverall the frequency of ulcer recurrence varies
from 8% to 22%. The likelihood of ulcer recurrence
is dependent on the remedial procedure performed
with the highest rates associated with repeat vagot-
omy alone and lower rates associated with repeat
vagotomy and antrectomy or distal gastrectomy. Re-
vision of a gastroenterostomy alone or any other
non-acid-reducing operation is associated with a
high rate of ulcer recurrence.”**® Patients who con-
tinue to take ASA (and probably other NSAIDs) af-
ter the operative management of their ulcer disease
appear to be at particularly high risk for recurrence
(80% to 90%) regardless of the operative procedure
performed. The virulence of the ulcer disease is sug-
gested by the high rate of gastric outlet obstruction,
perforation, and death in these patients.?!*6

Operative Mortality

Early studies reported that the overall mortality
rate of operations for recurrent ulcer disease was 2%
to 4%. In the collected review by Stabile and Pas-
saro,’® the operative mortality rate for truncal vagot-

*References 14,15,19-22,58,78,80-84.
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omy and antrectomy, partial gastric resection, and
vagotomy and drainage was between 2.2% and 3.7%
depending on the procedure.’® Similar results are re-
ported in more recent smaller studies.!”’® Browder
et al.”® had no deaths among 20 patients with recur-
rent ulcers who underwent gastric resection with or
without vagotomy. The presence of a complication of
ulcer disease mandating an emergency operation sig-
nificantly increases the risk of operative mortality and
likely has a greater effect on mortality than the mag-
nitude of the operative procedure.'**? For example,
in a study by Heppell et al.,*> among 120 patients
there was one death after 107 elective procedures
and three deaths after 13 emergency operations. In
contrast, a more recent study by Kinney et al." re-
ported no deaths among 20 patients who were un-
dergoing either elective or emergency treatment of
recurrent ulcer disease.

Quality of Life

The chronic postoperative complications of both
primary and remedial acid-reducing operations in-
clude diarrhea, dumping, chronic abdominal pain
syndromes, 1mpalred gastric emptying, 0Steoporosis,
and anemia. Most investigators report that 60% to
80% of patients who undergo remedial operations
for recurrent PUD will have either no symptoms or
only occasional mild symptoms (Visick grades I and
II), whereas 20% to 40% will have severe or incapac-
itating symptoms including ulcer recurrence (Visick
grades III and IV). Excluding ulcer recurrence, ap-
proximately 10% to 20% of patients undergoing re-
medial operative procedures will have chronic symp-
toms that have a significant impact on the patients’
life (Visick grades III and IV—without ulcer recur-

rence).*

SUMMARY

Patients with symptoms suggestive of recurrent
PUD after acid-reducing operations should undergo
a careful medical history and physical examination
with particular attention to identifying evidence of
complications of ulcer disease. Given the frequent
use of NSAIDs and the importance of these agents
in the pathogenesis of recurrent PUD, patients must
be carefully questioned regarding their use and treat-
ment with less ulcerogenic analgesics and anti-inflam-
matory agents instituted. EGD is performed to docu-

*References 14,15,19-22,58,78,80-84.
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ment the presence of an ulcer and determine the
presence or absence of H. pylori. Serum is obtained
for a fasting gastrin determination to identify un-
usual but treatable causes of recurrent ulceration. In
the absence of achlorhydria, fasting serum gastrin
concentrations greater than 1000 pg/ml are virtually
diagnostic of a hypersecretory syndrome. For those
patients with recurrent PUD, treatment is initiated
with a PPI or H2-RA and, if H. pylori infection is
documented, antibiotic therapy is used. Repeat EGD
is usually performed 6 to 8 weeks later to document
ulcer healing. If the ulcer is healed, the patient is
treated with long-term maintenance acid suppression
with a PPI or H2-RA. Operative management is
considered for those patients with nonhealing symp-
tomatic ulcers or those who develop a complication
of their ulcer disease that cannot be managed nonop-
eratively. The most appropriate surgical procedure
depends on the exact nature of the previous opera-
tion, the adequacy of the previous vagotomy, the
presence of gastric stasis or outlet obstruction, and
the presence of significant medical comorbidity. In
general, the preferred operative approach will be that
with the lowest rate of ulcer recurrence which the
patient is able to tolerate. In most good-risk patients
with an incomplete vagotomy, this will be a repeat
vagotomy and antrectomy. In those patients with
significant medical illnesses and ulcer disease related
to an incomplete vagotomy, a thoracoscopic truncal
vagotomy may be preferable, provided that the pa-
tient has had a previous and still functional emptying
procedure such as pyloroplasty or gastrojejunostomy.
Patients who develop ulcer recurrence after more ex-
tensive procedures, such as truncal vagotomy and
antrectomy or truncal vagotomy and partial gastric
resection, must be strongly suspected of using either
NSAIDs or ASA or having a hypersecretory state

such as a gastrinoma or a retained gastric antrum.
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