1926 anastomosis is the treatment of choice for an antral ulcer. Vagotomy

is performed only if a DU is present. Although ulcer excision with
vagotomy and drainage procedure has been proposed, the higher
incidence of ulcer recurrence makes this a less desirable approach.
Ulcers located near the esophagogastric junction may require a
more radical approach, a subtotal gastrectomy with a Roux-en-Y
esophagogastrojejunostomy (Csendes’ procedure). A less aggressive approach, including antrectomy, intraoperative ulcer biopsy,
and vagotomy (Kelling-Madlener procedure), may be indicated in
fragile patients with a high GU. Ulcer recurrence approaches 30%
with this procedure.

PART 14
Disorders of the Gastrointestinal System

Surgery-Related Complications Complications seen after surgery for
PUD are related primarily to the extent of the anatomic modification performed. Minimal alteration (highly selective vagotomy) is
associated with higher rates of ulcer recurrence and less GI disturbance. More aggressive surgical procedures have a lower rate of
ulcer recurrence but a greater incidence of GI dysfunction. Overall,
morbidity and mortality related to these procedures are quite low.
Morbidity associated with vagotomy and antrectomy or pyloroplasty is ≤5%, with mortality ~1%. Highly selective vagotomy has
lower morbidity and mortality rates of 1 and 0.3%, respectively.
In addition to the potential early consequences of any intraabdominal procedure (bleeding, infection, thromboembolism), gastroparesis, duodenal stump leak, and efferent loop obstruction can
be observed.
Recurrent ulceration The risk of ulcer recurrence is directly related
to the procedure performed. Ulcers that recur after partial gastric
resection tend to develop at the anastomosis (stomal or marginal
ulcer). Epigastric abdominal pain is the most frequent presenting
complaint (>90%). Severity and duration of pain tend to be more
progressive than observed with DUs before surgery.
Ulcers may recur for several reasons, including incomplete vagotomy, inadequate drainage, retained antrum, and, less likely, persistent or recurrent H. pylori infection. ZES should have been excluded
preoperatively. Surreptitious use of NSAIDs is an important reason
for recurrent ulcers after surgery, especially if the initial procedure
was done for an NSAID-induced ulcer. Once H. pylori and NSAIDs
have been excluded as etiologic factors, the question of incomplete vagotomy or retained gastric antrum should be explored. For
the latter, fasting plasma gastrin levels should be determined. If
elevated, retained antrum or ZES (see below) should be considered.
Incomplete vagotomy can be ruled out by gastric acid analysis coupled with sham feeding. In this test, gastric acid output is measured
while the patient sees, smells, and chews a meal (without swallowing).
The cephalic phase of gastric secretion, which is mediated by the
vagus, is being assessed with this study. An increase in gastric acid
output in response to sham feeding is evidence that the vagus nerve
is intact. A rise in serum pancreatic polypeptide >50% within 30 min
of sham feeding is also suggestive of an intact vagus nerve.
Medical therapy with H2 blockers will heal postoperative ulceration in 70–90% of patients. The efficacy of PPIs has not been fully
assessed in this group, but one may anticipate greater rates of ulcer
healing compared to those obtained with H2 blockers. Repeat operation (complete vagotomy, partial gastrectomy) may be required in
a small subgroup of patients who have not responded to aggressive
medical management.
Afferent loop syndromes Although rarely seen today as a result
of the decrease in the performance of Billroth II anastomosis, two
types of afferent loop syndrome can occur in patients who have
undergone this type of partial gastric resection. The more common
of the two is bacterial overgrowth in the afferent limb secondary
to stasis. Patients may experience postprandial abdominal pain,
bloating, and diarrhea with concomitant malabsorption of fats
and vitamin B12. Cases refractory to antibiotics may require surgical
revision of the loop. The less common afferent loop syndrome can
present with severe abdominal pain and bloating that occur 20–60
min after meals. Pain is often followed by nausea and vomiting of
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bile-containing material. The pain and bloating may improve after
emesis. The cause of this clinical picture is theorized to be incomplete drainage of bile and pancreatic secretions from an afferent
loop that is partially obstructed. Cases refractory to dietary measures may need surgical revision or conversion of the Billroth II
anastomosis to a Roux-en-Y gastrojejunostomy.
Dumping syndrome Dumping syndrome consists of a series of vasomotor and GI signs and symptoms and occurs in patients who have
undergone vagotomy and drainage (especially Billroth procedures).
Two phases of dumping, early and late, can occur. Early dumping
takes place 15–30 min after meals and consists of crampy abdominal
discomfort, nausea, diarrhea, belching, tachycardia, palpitations,
diaphoresis, light-headedness, and, rarely, syncope. These signs and
symptoms arise from the rapid emptying of hyperosmolar gastric
contents into the small intestine, resulting in a fluid shift into the
gut lumen with plasma volume contraction and acute intestinal
distention. Release of vasoactive GI hormones (vasoactive intestinal
polypeptide, neurotensin, motilin) is also theorized to play a role in
early dumping.
The late phase of dumping typically occurs 90 min to 3 h after
meals. Vasomotor symptoms (light-headedness, diaphoresis, palpitations, tachycardia, and syncope) predominate during this phase.
This component of dumping is thought to be secondary to hypoglycemia from excessive insulin release.
Dumping syndrome is most noticeable after meals rich in simple
carbohydrates (especially sucrose) and high osmolarity. Ingestion of
large amounts of fluids may also contribute. Up to 50% of postvagotomy and drainage patients will experience dumping syndrome to
some degree early on. Signs and symptoms often improve with time,
but a severe protracted picture can occur in up to 1% of patients.
Dietary modification is the cornerstone of therapy for patients
with dumping syndrome. Small, multiple (six) meals devoid of
simple carbohydrates coupled with elimination of liquids during
meals is important. Antidiarrheals and anticholinergic agents are
complementary to diet. Guar and pectin, which increase the viscosity of intraluminal contents, may be beneficial in more symptomatic individuals. Acarbose, an α-glucosidase inhibitor that delays
digestion of ingested carbohydrates, has also been shown to be
beneficial in the treatment of the late phases of dumping. The somatostatin analogue octreotide has been successful in diet-refractory
cases. This drug is administered subcutaneously (50 μg tid), titrated
according to clinical response. A long-acting depot formulation of
octreotide can be administered once every 28 days and provides
symptom relief comparable to the short-acting agent. In addition,
patient weight gain and quality of life appear to be superior with
the long-acting form.
Postvagotomy diarrhea Up to 10% of patients may seek medical
attention for the treatment of postvagotomy diarrhea. This complication is most commonly observed after truncal vagotomy, which
is rarely performed today. Patients may complain of intermittent
diarrhea that occurs typically 1–2 h after meals. Occasionally the
symptoms may be severe and relentless. This is due to a motility
disorder from interruption of the vagal fibers supplying the luminal
gut. Other contributing factors may include decreased absorption of nutrients (see below), increased excretion of bile acids, and
release of luminal factors that promote secretion. Diphenoxylate or
loperamide is often useful in symptom control. The bile salt–binding
agent cholestyramine may be helpful in severe cases. Surgical
reversal of a 10-cm segment of jejunum may yield a substantial
improvement in bowel frequency in a subset of patients.
Bile reflux gastropathy A subset of post–partial gastrectomy
patients who present with abdominal pain, early satiety, nausea,
and vomiting will have mucosal erythema of the gastric remnant
as the only finding. Histologic examination of the gastric mucosa
reveals minimal inflammation but the presence of epithelial cell
injury. This clinical picture is categorized as bile or alkaline reflux
gastropathy/gastritis. Although reflux of bile is implicated as the
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