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Rezumat
Complicatiile post-gastrectomie - o trecere in revistd

Complicatiile post-gastrectomie sunt sechelele asociate gastrec-
tomiei curative, care apar dupa un timp de la interventie. Acestea
includ simptome enigmatice, de la modificiri metabolice la
tulburari de naturd mecanica si neurologica dupa restabilirea
continuitatii digestive. Cu toate cd incidenta complicatiilor a
cunoscut un declin datorita progreselor in domeniul chirurgical si a
trecerii catre managementul medical si endoscopic al ulcerelor
gastro-duodenale benigne, acestea continud si ridice probleme
dupa rezectiile gastrice oncologice majore. Identificarea acestor
simptome g1 managementul pe baza protocoalelor au o importanta
majora in arsenalul chirurgilor, a medicilor rezidenti, specialisti si
primari.

Cuvinte cheie: gastrectomie, sindrom post-gastrectomie, recon-
structie, metabolic, rezervor

Abstract

Post-gastrectomy complications have been the associated sequelae
after curative gastrectomy for long time. They include a
conundrum of symptoms ranging from serious metabolic
alterations to disorders attributed to mechanical and neural
factors after reconstruction of the digestive continuity. Though,
with the advancement in the surgical expertise and techniques
and shift towards medical and endoscopic management for
benign gastro-duodenal ulcer disease, there has been a decline in
the incidence of these complications; they continue to raise ‘red
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flags’ after major oncologic gastric resections. Identification of these symptoms and protocol-
based management of the same is of utmost importance in the surgical armamentarium of
trainees and practicing physicians and surgeons.

Key words: gastrectomy, post-gastrectomy syndromes, reconstruction, metabolic, reservoir

Introduction

The earliest reports of complications after
gastrectomy was in 1885, when Billroth
described a case of bilious vomiting with
epigastric discomfort subsequent to a partial
gastrectomy (1). However, over the years with
the advent of a more conservative approach
towards peptic ulcer disease, gastric resection
procedures for benign gastric disorders have
shown a major decline. This together, with
advances in the multimodality approach
towards gastric cancer, has resulted in a
nearly 20% reduction in the rates of gastric
resections over the last decade (2). The
increase in the number of resectional bariatric
surgeries worldwide over the last decades has
also witnessed a corresponding increase in the
rates of post-gastrectomy complications (3)
However, in the present article we will restrict
our discussion to the various physiological and
mechanical complications which may follow
gastrectomy for benign or malignant gastric
disorders. The type of reconstruction performed
after gastrectomy is a major determinant of the
nature and the severity of the complication
encountered (Fig. 1). In a cohort of 124 patients
having undergone gastrectomy over a follow up
of 15 years, Loffeld reported the predominance
of upper abdominal complaints in nearly 75-
80% and symptoms suggestive of dumping
syndrome in 70% of those having undergone
Billroth II reconstruction (4). Contrary to this,
Pedrazzani et al reported a low incidence of
dumping in a cohort of 195 patients having
undergone gastrectomy with Billroth II
reconstruction over a 5 year follow up period,
with the majority recovering within a year of
surgery (5).

Classification of Post-Gastrectomy Syndromes

Post-gastrectomy syndromes are a constella-
tion of complications secondary to the
anatomical and physiological changes which
may follow gastric surgery. These could be
secondary to disturbances in the gastric
reservoir function or vagal denervation with
resultant motor dysfunction or aberrations
in the reconstruction (7able 1).

The pathophysiology and salient clinical
features of the post-gastrectomy syndromes
are described as follows:

Acute complications

Anastomotic leaks usually manifest between

Barium meal study on day 5 of radical gastrectomy
with Roux-en-Y oesophagojejunostomy showing
normal passage of contrast across the anastomosis
with no leak

Figure 1.
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Table 1.

Acute complications - Anastomotic leak
- Duodenal stump blowout
Gastric reservoir dysfunction - Dumping syndrome (Types | and Il)
- Metabolic alterations
Vagal denervation - (Gastric stasis and hurry
- Gallstones
Aberrations of reconstruction - Bile reflux gastritis
- Afferent loop syndrome
- Efferent loop syndrome
- Jejunogastric intussusception
- Roux stasis syndrome
- Gastro-jejuno-colic fistula
Long term complication - Recurrent ulcerations
Remnant stump cancer

Post-gastrectomy syndromes: classification

day 7 to day 10 of surgery (6). The source could
be from the site of gastrojejunostomy (GJ) or
jejuno-jejunostomy (Roux-en Y reconstruc-
tions). Owing to the high vascularity of
stomach, GJ anastomotic leaks are relatively
uncommon. The management of these leaks
involves drainage of any localised collection in
the peritoneal cavity along with antibiotics
and nutritional rehabilitation (in the form of
parenteral nutrition or a feeding jejunostomy).

The most feared complication after Billroth
IT and Roux-en Y procedures is a blowout of
the duodenal stump; which usually manifests
by day 4-5 of surgery. Its management
involves percutaneous drainage and control of
sepsis (7). Surgical intervention in the form of
retrograde tube duodenostomy and addition of

a feeding jejunostomy have also been
described.

Dumping syndrome

This is seen in nearly 20% of the patients
undergoing operations involving the pyloric
sphincter (8). The two basic tenets of patho-
physiology of dumping syndrome are a loss
of receptive relaxation and damage to the
pyloric sphincter. Subsequently, there is loss
of accommodation of large volumes of solid
or liquid content (9). This entity has been
classified into two variants: early and late
dumping. The former manifests within 30
minutes of oral intake and presents with
diarrhoea, crampy abdominal pain, tachy-
cardia, dizziness and postural hypotension.

There is probably an osmotic shift of
Iintravascular volume secondary to the stasis
of hyperosmolar contents in the gastric
remnant, leading to the entire range of
vasomotor symptoms. The late dumping
syndrome, on the other hand, manifests 2-3
hrs after a meal. The underlying patho-
physiology is systemic hyperglycaemia,
leading to activation of the GLP-1 receptors
causing excessive insulin secretion (10). This
in turn causes hypoglycaemia and its
associated clinical symptoms and signs such
as diaphoresis, tachycardia and tachypnoea.
There have been a variety of risk factors
associated with the dumping syndrome.
Billroth IT have been found to havea higher
risk of dumping symptoms compared to
Billroth I reconstructions (11). Studies have
also reported a higher incidence of dumping
syndrome in patients with antecedent type
II Diabetes Mellitus. Late dumping symptoms
have also been found in as many as 70% of
bariatric patients (3). In a series of 1153
patients having undergone gastrectomy, Mine
et al reported a lower incidence of early
dumping symptoms in older patients, in those
undergoing a RouxenY reconstruction and in
pylorus-preserving procedures (11). A previous
history of early dumping and female gender
were identified as risk factors for late dumping
syndrome (12). However, studies comparing
Billroth I reconstruction with Roux en Y
reported no difference in the incidence of early
or late dumping (13).

Metabolic alterations

The most common metabolic alterations seen
after gastrectomy include anaemia (iron
deficiency and B12 deficiency), bone disease
and weight loss. Iron requires an acidic gastric
milieu for its absorption, which is lost sub-
sequent to a gastric resection. The ingested
iron, after reduction by the gastric acid gets
absorbed in the duodenum. Therefore, in post-
gastrectomy reconstructions bypassing the
duodenum, such as the Roux en Y or Billroth
II procedures, there is a lack of absorption of
iron with a resultant iron deficiency state.
Shiga et al, in their study of 74 patients
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having undergone gastrectomy found iron
deficiency anaemia in 94%, B12 deficiency in
79% and folate deficiency in only 4% (14).
However, iron deficiency anaemia post
gastrectomy merits an evaluation by upper
and lower GI endoscopies before labelling it as
‘nutritional’. A study by Zittel et al found
the incidence of vertebral fractures and
osteopenia to be as high as 55-60%, 5-20 years
after having undergone gastrectomy (15). The
underlying pathophysiology is decreased
absorption of calcium ion, owing to the loss of
duodenal absorptive surface area leading to
steatorrhoea and calcium precipitation in the
gut lumen. A study by Melton et al revealed a
2.5 and 4.7 fold increase in the risk of distal
radius, proximal femur and vertebral fractures
after a median follow up of 14.8 years after
gastrectomy (16). It usually starts manifesting
2-3 years after surgery and mandates
immediate clinical attention. Weight loss after
gastric resection usually stabilises within 3
months as a result of body’s adaptive mecha-
nism. Clinically, it is important to distinguish
weight loss subsequent to gastrectomy from
that as a result of malabsorption (17). There
might also be micronutrient abnormalities
such as copper deficiency after gastric resec-
tions. This usually manifests as ataxia and
myelopathy, mimicking the vitamin B12
deficiency syndrome (18).

Post vagotomy gastric stasis and hurry

Delayed gastric emptying (DGE) is seen after
truncal vagotomies, that sacrifice the nerves of
Latarjet. It may also manifest after subtotal
gastrectomies with food retention in the rem-
nant stomach. Most often, the only significant
symptom is epigastric fullness after oral
intake, relieved by propulsive vomiting. In a
study by Kubo et al, the incidence of delayed
gastric emptying was found to be higher with
Billroth I compared to Roux enY or Billroth II
reconstruction (19). Similar results were
demonstrated by Jung et al (20). Most of the
cases improve spontaneously after a few
weeks. However, it is important to distinguish
mechanical causes of this entity from those
subsequent to vagotomy. Though, it is best

recognised clinically this diagnosis may be
confirmed by scintigraphic studies to assess
the gastric emptying time.

Diarrhoea is seen in as many as 30% of the
patients undergoing gastrectomy although it is
clinically significant in around 10% of the cases
(21). Damage to the coeliac branch of the vagus
1s a proposed mechanism. Other theories such
as bile acid malabsorption and bacterial
overgrowth have also been proposed (22).

Gallstones

Loss of vagal innervation to the gallbladder
subsequent to damage to the hepatic branch
of anterior vagus nerve leads to a state of
bile stasis. This is one of the mechanisms of
gallstone formation after gastrectomy.
Another proposed mechanism is the loss of
cholecystokinin release from the duodenum
seen after bypass of the duodenum in a Roux
en Y reconstruction, leading to bile stasis (23).
Wu et al found the mean interval between
gastrectomy and development of gallstones to
be shorter in patients undergoing radical
gastrectomy compared to the ones undergoing
simple gastrectomy (24). Based on these
results, they proposed prophylactic cholecys-
tectomy in patients undergoing radical
gastrectomy. The incidence of gallstone
formation was reported to be higher in
patients having undergone Roux en Y recon-
struction compared to the ones having
undergone Billroth I reconstruction (28% vs
15%) (25).

Bile reflux gastritis

Marked unrelenting epigastric discomfort
with nausea, bilious vomiting and nocturnal
awakenings are the hallmarks of this entity.
Consequent to long standing bile reflux, there
is a profound loss of the parietal cell mass,
leading to iron deficiency anaemia and weight
loss. A significant decline in the incidence of
bile reflux gastritis has been observed in the
West (26). This is probably owing to the
decline in gastrectomies for peptic ulcer
disease and a higher preference of Roux en Y
reconstruction by most surgeons in the West
over Billroth reconstructions (27) Osugi et al
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demonstrated the highest incidence of reflux
in patients undergoing Billroth II procedures
(70%) (28). In a series of 75 patients randomised
into Roux en Y group vs Billroth II after distal
gastrectomy with vagotomy, Csendes et al
reported a better symptom profile with Roux en
Y reconstruction, as evidenced by lower Visick
scores, as well as a lower incidence of Barrett
metaplasia, after a 15-year follow up (29).

Afferent and efferent loop obstruction

Afferent loop obstruction usually manifests in
either of two forms: acute and chronic. The
former is characterized by sudden onset
severe crampy pain in the epigastrium, with
nausea and non-bilious vomiting. It requires
immediate surgical intervention to avoid
bowel necrosis and peritonitis. The latter form
manifests as epigastric fullness with copious
projectile bilious vomiting 30-60 minutes after
meal, leading to relief of the distension.
Clinical examination may reveal visible
distended bowel loops with peristalsis. Long
standing chronic obstruction might even
result in malabsorption and consequent
bacterial overgrowth, diarrhoea and nutritional
abnormalities (30). Also, lack of acid buffering
in the gastric remnant might lead to a high
incidence of marginal ulcerations. Various
mechanisms have been postulated to cause
obstruction of the afferent loop, such as
kinking and angulation, adhesions, torsion
and internal herniation. Imaging by CT scan
reveals a dilated sentinel loop of bowel in the
upper quadrant of the abdomen.

Efferent loop obstruction usually mimics
proximal small bowel obstruction and is mostly
caused by intra-abdominal adhesions. Other
mechanisms could be herniation of the loop
through mesenteric defects, that can occur in
both antecolic and retrocolic locations (31).

Jejuno-gastric intussusception

First described by Bozzi in 1914 in a patient
having undergone gastrojejunostomy, this is a
rare but potentially serious condition seen
after gastrectomy with retrocolic reconstruc-
tions (32). The intussusceptum is the efferent
limb in majority of the cases. The acute form

mostly presents with severe abdominal
pain with persistent bloody vomiting and a
palpable abdominal mass. Immediate surgical
attention is needed in acute cases because
amortality as high as 10-50% has been
described (33).

Roux stasis syndrome

Cullen et al in 1995 had proposed the presence
of cyclical electrical potentials in the small
bowel, being fastest in the duodenum and
spreading anterograde distally. These are
called the pacesetter potentials (34). Tran-
section of the jejunum, as seen in Roux en Y
reconstruction was found to decrease the
activity of these potentials in the distal
bowel along with an appearance of ectopic
pacemakers in the proximal Roux limb. These
pacemakers trigger retrograde contractions in
the proximal portion of the limb with a
slowing of transit. The resultant effect of the
above 1is difficulty in gastric emptying
manifesting clinically as non-bilious vomiting,
epigastric discomfort and abdominal distension.
Upper GI series or CT scans are mostly incon-
clusive; upper GI endoscopy showing a dilated
gastric remnant with afferent loop dilatation.
It is usually more common in patients with a
previous history of vagotomy and a large
gastric remnant (>50%) (35).

Gastro-jejuno-colic fistula

Gastro-jejuno-colic fistula (GJF) is a rare
complication seen years after gastric resection
followed by a gastrojejunostomy. The patho-
physiology involves erosion of the gastro-
jejunostomy stomal ulcers into the adjacent
loop of the transverse colon (36). The most
frequent presentation is with faeculent
vomiting, abdominal bloating and epigastric
discomfort. The typical symptoms in long-
standing cases are diarrhoea and weight loss
against the background of a previous gastric
resection, present in 80-85% of patients (37).
Gastroscopy usually reveals faeculent content
at the site of gastrojejunostomy. Studies by
Nussinson et al recommended a combination
of colonoscopy and gastroscopy for diagnosis
and ruling out other disease entities (38).
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Barium enema has been found to be 95-100%
sensitive in diagnosing this entity (39).

Recurrent peptic ulceration

A retained gastric antrum and incomplete
vagotomy have been incriminated in the
pathophysiology of recurrent peptic ulceration
in the gastric remnant. The incidence is
higher in Billroth II reconstructions. Owing to
uncontrolled secretion of gastrin from the
antral remnant the resulting hyperacidic
environment promotes recurrent ulcerations.
Distinguishing this from the Zollinger-Ellison
syndrome as the cause of hypergastrinaemia
is important. A fasting serum gastrin level
along with intravenous secretin administra-
tion may distinguish the two; with the former
demonstrating an elevated fasting gastrin but
suppressed by secretin (40). In the absence
of elevated gastrin levels, a positive sham
feeding test (causing a large increase in
gastric acid output compared to the baseline
level) may suggest an incomplete vagotomy as
the cause (41).

Remnant gastric stump cancer

Studies have described the incidence of stump
cancer in the range of 0.8-9% worldwide (42).
The risk is maximum 15-20 years after the
index operation. The distal stump of the
stomach at the site of gastro-enteric anasto-
mosis is the most common site (attributed to
repeated longstanding exposure to bilio-
pancreatic secretions). Another hypothesis
suggested the possible role of hypochlorhydria
leading to conversion of nitrates to nitrites
and resultant generation of nitroso com-
pounds adding to carcinogenesis (43). Viste et
al reported a 2.5% incidence in a series of 3470
patients undergoing gastrectomy for benign
pathology (44). Routine endoscopic surveil-
lance is however not recommended and should
be guided only by relevant symptoms.

Management of Post-Gastrectomy Complications

Medical management

Table 2 summarises an overview of the medical
management of post-gastrectomy complications.

Table 2.  Qverview of medical management

Dumping syndrome < Anti-dumping dietary measures (45):
- slow, frequent (6-8), small meals;
- eating upright;
- avoiding complex sugar foods like ice
cream, colas etc;
- limit fluid consumption prior to meals
(at least 30-40 mins);
- high protein, high fibre diet recommended;
- keep anti-hypoglycaemic measures
available for emergency.
*QOctreotide/Octreotide LAR
(Long acting release):
- therapy of choice in patients refractory
to dietary measures (46,47);
-50-100 pg s/c 15-45 min before meals;
- highly efficacious (Vecht et al) (48);
- side effects: diarrhoea and steatorrhoea.
*Pectin: shown to decrease vasomotor
symptoms; slowing of initial gastric
emptying (49,50).
*Guar Gum: Similar action as pectin (51).
*Glucomannan: Significantly improved
Glucose tolerance; no effect on glucose
absorption (52).
 Acarbose: Competitive inhibitor of alpha-
glycosidase. A dose of 50 mg TDS
recommended for prevention of late
dumping symptoms (53).

Post vagotomy
diarrhoea

* Cholestyramine: Owing to the bile acid
malabsorption hypothesis, it might be
theoretically efficacious (54).

Gastric stasis/
Gastroparesis

*Prokinetics: Metoclopramide,
Levosulpiride, Erythromycin; Some role in
early post-operative gastric atony.

*Monitoring for development of Baezoars.

Nutritional/
Metabolic alterations

*Vitamin B12: Inj Cyanocobalamin
supplementation at 3 monthly intervals
recommended (55).

»Metabolic bone disease: 500 mg Calcium
TDS; 800 IU vitamin D daily recommended;
56 monitoring by DEXA scan.

*Treat bacterial overgrowth by appropriate
broad-spectrum antibiotics

Surgical management

In cases refractory to medical measures,
surgery is the mainstay of treatment. Overall,
<5% patients have been found to merit
repeated surgery. In the complications related
to the reconstruction, surgery remains the
treatment of choice.

Table 3 summarises the available surgical
options for post-gastrectomy complications.
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Table 3. Summary of surgical options

Dumping syndrome e Interposition of jejunal loop: Iso/
anti-peristaltic.

« Conversion of loop gastrojejunostomy to
RouxenY reconstruction (57,58).

* Anti-peristaltic jejunal loop distal
interposition (59).

* Gastric pacing/Electric pacemaker (60).

* Venting gastrostomy.

* Re-operative near total gastrectomy.

* Conversion to a Roux-en-Y reconstruction.

* Endoscopic insertion of double pigtail
stent (61).

* Conversion to RouxenY.

* Conversion to Billroth |.

* Braun entero-enterostomy.

* Revision of the GJ/Resection of the
intussuscepted segment.

* Revision of the GJ/Resection of the
Conversion to a Rouxen Y.

* Resection followed by RouxenY revision.

* Avoid Roux reconstruction in >50%
resection of stomach (BIl with Braun
entero-enterostomy preferred) (62).

* 3-staged procedure: colostomy (1), fistula
resection (1) and colostomy closure (Ill).

» 2-staged (Lahey’s) procedure (63):
lleosigmoidostomy (1) followed by fistula
resection, subtotal gastrectomy and
colectomy (Il).

* Laparoscopic/open one staged procedure.

Post vagotomy
diarrhoea

Gastric stasis

Bile reflux gastritis
Afferent loop
syndrome and
Efferent loop syndrome

Jejuno-gastric
intussusception

Roux stasis syndrome

Gastro-jejuno-colic
fistula

Ishikawa et al from Japan had advocated
segmental gastrectomy (preserving the
pyloric sphincter) for mid-body gastric
cancers; shown to increase the incidence of
dumping significantly (64). However, preser-
vation of the pyloric sphincter in a gastric
remnant with a decreased capacity was
shown to increase oesophageal reflux
episodes. The jejunal loop interposition
technique is another option for dumping
syndrome. However, in a study by Nakane et
al, it was found to be associated with a
higher incidence of bile reflux gastritis and
delayed gastric emptying (65). The anti-
peristaltic method might be theoretically
more efficacious but is condemned by many
surgeons due to the possibility of mesenteric
torsion.

Billroth | vs Billroth Il vs Roux-en-Y: Impact on
the Quality of Life (QoL ):

In a retrospective non-randomised com-
parison between the three forms of recon-
struction, Schweizer et al reported a better
Visick grading (reflux), lower incidence of
dumping, bile reflux, afferent and efferent
loop obstruction and a superior QoL
(p<0.001) with Roux-en-Y reconstruction
(66). Nunobe et al retrospectively compared
Billroth I and Roux-en-Y over a 5 year period
and reported overall superior QoL with Roux-
en-Y but also higher incidence of gallstones
with the latter (12).

Pouch or No Pouch for reconstruction?

The construction of a jejunal pouch as a
substitute for the stomach was proposed in
1952 by Hunt (the Hunt-Lawrence J pouch).
Most RCTs have reported an overall better
outcome with the addition of a pouch (67-69).
Many variations have been proposed to the
classic Hunt-Lawrence pouch, which include
the distal pouch reconstruction, pouch inter-
position and S-pouch reconstruction. The
gastrointestinal QoL as assessed by Visick
scoring and the incidence of dumping was
found better in the patients undergoing a
pouch. However, there has been no difference
in the outcomes demonstrated between the
different variations of pouch reconstruction (70).

What is New ?

In the current era, owing to the shift in
management of peptic ulcer disease towards
the medical arm, there has been a drastic
reduction in the incidence of post-gastrectomy
complications described above. However, the
nature of the complications seen have shifted
more towards the ones seen after bariatric
surgeries, that are performed more commonly
in the surgical practice in the current era.
These complications mostly include leaks,
bleeding and venous thromboembolism in the
early phase and balloon related complications
like gastric/enteric necrosis and slippage etc
associated with the endoscopic bariatric
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procedures. Malabsorptive procedures like the
Roux en Y Gastric bypass (RYGB) and Mini
gastric bypass (MGB) come with their own set
of unique complications including gallstones,
marginal ulceration, internal herniation
(Stammer and Petersen’s hernias) and
nutritional imbalances like micro-nutrient
deficiencies. Studies in the recent times have
analysed the background factors that might
affect the outcome of gastric resections
procedures. Kinami et al analysed a cohort of
2368 patients and studied the main outcome
measures (MOMs) following Distal gastrectomy
(DG) vs Pylorus preserving gastrectomy (PPG)
vs Total Gastrectomy (TG) vs Local gastric
resection. Factors such as female sex, open
approach of surgery and sacrifice of coeliac
nerve were identified as independent factors
affecting the outcome of these gastric resection
procedures (71).

Conclusion

Owing to the shift in the management of
peptic ulcer disease towards the drug
treatment, there has been a drastic reduction
in the incidence of post-gastrectomy complica-
tions. Despite that, this constellation of post-
operative complications merit attention and a
protocol-based approach for management.
With more innovative techniques aiming at
preserving as much functional gastric
remnant as possible, there is expected to be
further reduction in the incidence of these
complications in the decades ahead.
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