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CASE HISTORY:

Ms.pretty grace, 25 years who is admitted in a private hospital with vomiting, abdominal distention for 3daysa, 10 years back
underwent corrosive injury esophagus stricture. On the day of admission, she was conscious but oriented and mildly dehydrated
and haemodynamically stable. Investigations reveal

BRIEF VIEW:

INTRODUCTION:

Gastric outlet obstruction (GOO) represents a clinical and pathophysiological consequence of any disease process which produces
mechanical impediment to gastric emptying. Intrinsic or extrinsic obstruction of the pyloric channel or duodenum is the usual
pathophysiology of GOO and the mechanism of obstruction depends upon the underlying etiology. Classification of diseases
causing GOO into 2 well-defined groups of benign and malignant facilitates management and treatment. Historically GOO has been
considered a disease process synonymous with chronic peptic ulcer disease. However since the advent of proton pump inhibitors,
the complications from peptic ulcer disease have drastically decreased with a change in ratio between benign and malignant gastric
outlet obstruction. Most patients with GOO present with vomiting as their cardinal symptom and tend to develop dehydration and
dyselectrolytemia if untreated. Malnutrition and weight loss are frequent when the condition approaches chronicity and are most
significant in patients with malignant etiologies.

DEFINITION:

Intrinsic or extrinsic obstruction of the pyloric channel or duodenum either by benign or malignant diseases leads to gastric outlet
obstruction. With improvement in science and technology, the spectrum of gastric outlet obstruction has changed from peptic ulcer
disease to corrosives and malignant diseases.

INCIDENCE:

The incidence of gastric outlet obstruction is not known precisely. Though malignancy remains a common cause of GOO in adults,
a significant number of patients with GOO have benign causes. Until the late 1970s benign disease was responsible for a majority
of cases of GOO in adults, while malignancy accounted for only 10 to 39 percent of cases. By contrast, in the recent decades 50 to
80 percent cases have been attributed to malignancy.

The incidence of GOO has been reported to be less than 5% in patients with peptic ulcer disease (PUD), which was earlier the
leading benign cause of the problem. The incidence of GOO in patients with peripancreatic malignancy, the most common malignant
etiology, has been reported between 15- 20%. In 1990, as many as 2000 operations for GOO were performed annually. Updated
estimates are not available, but the need for surgery is thought to have declined because of advancements in endoscopic methods to
treat GOO (such as dilatation and stenting). Even in a developing country like India, malignancy is the commonest cause of gastric
outlet obstruction. Misra all reported that 75% of their patients with GOO had a malignant cause.

TERMINOLOGY: Here is a prominent gastric air bubble, gastric air-fluid level, and a dilated stomach with particulate
matter within it. Gastric outlet obstruction (GOO) is a medical condition where there is an obstruction at the level of the pylorus,
which is the outlet of the stomach.

ETIOLOGY: Peptic ulcer disease and corrosive ingestion are the leading causes of benign gastric outlet obstruction.
[Nonsteroidalantiinflammatory drugs (NSAID) and opium addiction are rare causes of gastric outlet obstruction. Other benign
causes are gastric polyps, pyloric stenosis, congenital duodenal webs, gallstone obstruction (Bouveret’s syndrome), pancreatic
pseudo cysts, and bezoars (Table 1).

Peptic ulcer disease (PUD)

PUD once the most common cause of GOO, has witnessed significant decline in incidence due to the discovery of Helicobacter
pylori and proton pump inhibitors (PPI). Obstruction is now the least common complication of peptic ulcer disease, occurring in
approximately 2 percent of cases. A comparison of data from previous Indian studies suggests a changing trend of peptic ulcer with
respect to age and sex distribution, the ratio between DU and GU, and complications of peptic ulcer GOO occurs in both acute and
chronic peptic ulcers. In acute stage inflammation induced edema, spasm, tissue deformation and pyloric dysmotility lead to GOO.
In chronic PUD scarring and tissue remodeling lead to GOO. Gastric atony developing after prolonged obstruction contributes to
gastric retention. While most cases are associated with duodenal/pyloric channel ulceration, gastric ulceration accounts for only 5%
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of cases.

Table 1 : Etiology of Benign Gasiric Outlet Obstruction

*  Peptic ulcer disease
*  Caustic ingestion
«  Inflammatory causes
+ Acute pancreatitis
* Chronic pancreatitis

Crohn's disease

Cholecystitis

Eosinophilic gastroenteritis

= Inflammatory polyp

*  Oither causes
* Tuberculosis, CMV, Cryptosporidium,
= Annular pancreas
= Adult hypertrophic pyloric stenosis
= Duplication cyst
+ Amyloidosis
+ Bouveret's syndrome
* Bezoar

= NSAID induced strictures/rings

= latrogenic
+ Post surgical scarring or anastomotc striciure
= Postvagotomy
+ Endoscopic mucosal resection

*  DBenign tumors
+« Adenoma
* Lipoma
* Stromal tumors

Corrosive injury

Caustic ingestion including both acid and alkali can lead to GOO due to antral or pyloric scarring and rarely due to duodenal
scarring (Figures 1, 2). Chronic GOO manifests before or along with the esophageal obstruction. Associated esophageal injuries
mask the presentation of GOO in caustic injury. The maximum damage occurs along the lesser curvature and the pre-pyloric area.
Presence of food in the stomach determines the nature of injury in caustic injury. In fasting state most of the damage occurs to the
pylorus and antrum while in the fed state the body gets commonly involved causing hour glass cicatrization. East-West
differences do exist with caustic injury too. In India gastric involvement is seen more often due to acid ingestion whereas in the
West esophageal involvement is more commonly due to lye ingestion.The incidence of coexistent esophageal injury is variable
from 20%to 60%.lsolated GOO in caustic ingestion is reportedly seen in about one third of the cases. Indian studies have reported
an incidence of 44.4% in acid ingestion and 36.8% in alkali ingestion.
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Figure I:  Acute corrosive injury to stomach showing different
grades: (a) Grade Ila, (b) Grade IIb, (¢) Grade Ila, (d)
Grade IITb

Figure 2:  Caustic GOO: (a), (b), (¢) depicting different types of cicatrization injury to stomach caused by caustic injury; (d) CT abdomen
& £ Ype Jury ) Jur
with neutral contrast depicting gastric wall thickness at the site of narrowing

Figure 3:  Barium serries in different patients showing (a) NSAID related GOO, (b) peptic GOO, (¢) opium related GOO.
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PATHOPHYSIOLOGY:

Pathophysiology

* Intrinsic or extrinsic obstruction of the pyloric channel or duodenum

* Intermittent symptoms that progress until obstruction is complete.
Vomiting is the cardinal symptom. Initially, better tolerance to liquids
than solid food

* In alater stage, significant weight loss due to poor caloric intake.
Malnutrition is a late sign, -- very profound in patients with concomitant

malignancy

* Continuous vomiting may lead to dehydration and electrolyte
abnormalities

*  When obstruction persists, may develop significant and progressive
gastric dilatation

* The stomach eventually loses its contractility. Undigested food
accumulates ------------- constant risk for aspiration pneumonia

DIAGNOSIS: Isolated gastroduodenal Crohn’s disease is uncommon, while majority have concomitant disease in the distal
gastrointestinal tract. Clinically significant gastroduodenal Crohn’s occurs in fewer than 5% of patients. When present, about 60
percent of patients have continuous disease that involves the antrum, pylorus, and proximal duodenum.

Gastroduodenal tuberculosis occurs in only 0.3 to 2.3 percent of patients with tuberculosis. GOO was the presenting feature in 61%
of 23 patients with biopsy proven gastroduodenal TB. The obstruction may be secondary to infiltration of the gastric antrum or
duodenum or to extrinsic compression by adenopathy or a phlegmon. Chronic pancreatitis, groove pancreatitis, annular pancreas
and to a lesser extent severe acute pancreatitis can cause GOO. Case series report an incidence of about 1-5%.The obstruction
develops due to spread of inflammatory exudates from the anterior pancreatic surface, which leads to inflammation and fibrosis in
adjacent structures, most commonly the duodenum, jejunum, and transverse colon. Patients with duodenal obstruction often have
associated pancreatic and biliary duct strictures.

TREATMENT: In the recent years we have noted an upsurge in NSAID and opium addiction cases presenting with GOO at our
institution (Figure 3). Nonsteroidal anti-inflammatory drugs (NSAIDs) are known to be associated with various forms of
gastrointestinal injuries including peptic ulcer disease, diaphragm disease of the bowel and protein losing enteropathy. We reported
a series of 10 patients with NSAID related GOO. The most common site of involvement was duodenum (5/10) followed by both
pylorus and duodenum (4/10) and pylorus (1/10). Most of the strictures were short web-like and the mean (SD) number of strictures
were 2.0 (0.94). Endoscopic balloon dilatation was successful in 90% (9/10) cases requiring mean (SD) 2.0 (1.6) sessions of
dilatation to achieve target diameter of 15 mm and mean (SD) 5.3 (2.7) sessions to maintain it over a treatment period of 4.5 months
(IQR 2-15 months) with no procedure-related complication or mortality. The predilection for duodenum rather than jejunum or
ileum for these diaphragmlike strictures in our study could be due to the use of non enteric coated preparations. NSAIDs cause
GOO by diminishing the levels of prostaglandin E2 causing pyloric edema and scarring and increasing histamine release leading to
increased gastric secretion, reduction of mucosal absorption, and gastric motility disturbances.

COMPLICATIONS:
The most common clinical features of GOO include nausea and vomiting, epigastric pain, early satiety, abdominal distension and
weight loss. The onset of symptoms varies depending upon the etiology of the obstruction. Symptoms generally occur abruptly with
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gallstone impaction, prolapse of a large gastric polyp, PEG tube migration and gastric volvulus. Other causes tend to follow a more
indolent course. Patients with malignant disease may have a shorter duration of symptoms compared with those with benign disease.
Benign causes of GOO most commonly presented with early satiety (53%) and bloating (50%) while malignant GOO presented
more commonly with pain, vomiting and weight loss.

Although commonly absent, the presence of recognizable food more than 8—12 hrs after eating is indicative of gastric retention.
The average duration of symptoms is 1 month, although one-third of patients have symptoms for longer than 3 months. A subset of
patients with chronic peptic ulcer disease has visceral hyposensitization and in these patients high grade outlet obstruction may be
present without perceived gastric distress.

Features of weight loss and volume depletion should be looked for in a suspected case of GOO. Succussion splash, demonstrated
by auscultation of a “splash” reflective of retained gastric material, if noted more than four hours after a meal is suggestive of GOO
with a sensitivity of 50%.

Investigations

Patients with recurrent vomiting may have electrolyte abnormalities including hypokalemia or a hypochloremicmetabolic alkalosis.
Anemia and abnormal liver function tests may reflect the underrlying disease. Elevated serum gastrin levels due to distention-
induced gastrin release (400 to 800 pg/ mL range) can occur and can lead to confusion with Zollinger- Ellison syndrome.

Plain radiographs may show an enlarged gastric air bubble which never crosses the midline since lesser curvature is a fixed structure.
Small bowel may not show up due to paucity of air. Pancreatic calcification and/or calcified gall stone may be revealed. Contrast
studies with water soluble contrast or barium can give clues to the etiology of the underlying disease. Failure of any contrast to pass
into the small bowel suggests complete GOO. In view of risk of aspiration adequate decompression should be done before giving
water soluble contrast. CT scan may reveal additional details, specially the pyloric or gastric wall thickness, lymph nodes or
pancreatic lesion not visualized on routine imaging.

Endoscopy is often needed to establish the diagnosis and identify a specific cause along with a therapeutic benefit. Patients should
fast for at least four hours before the procedure. Fasting for prolonged periods is not necessary and may increase the amount of
retained fluid. Nasogastric tube suction or use of large bore Ewald tube, which can minimize the risk of aspiration, is recommended
before endoscopy. Endoscopic biopsies often allow confirmation or exclusion of a malignant cause of GOO. There is an evolving
role for the use of endoscopic ultrasound in the management of these disorders.

Saline load test

After gastric decompression, the saline load test[ is helpful to evaluate mechanical outlet obstruction. The initial role of this test
was to evaluate the need for surgery in patients with GOO. A 16 Fr nasogastric tube is placed in the stomach and the stomach
contents are emptied with the in the right lateral position.750 mL of 0.9% NaCl is infused through the tube over 3-5 min and is
aspirated after 30 minutes to measure the gastric residual volume. Presence of >400 mL is suggestive of definite gastric outlet
obstruction, 300-400 mL - probable gastric outlet obstruction, 200-300 mL — indeterminate and less than 200 mL is adjudged
normal.

Management

Symptomatic GOO needs hospitalization. Fluid resuscitation with normal saline and correction of dyselectrolytemia forms the
major treatment in the initial stages. Metabolic alkalosis needs to be especially addressed along with hypokalemia. Nasogastric
decompression should be initiated at admission. This would relieve the discomfort of distension, clear the field for endoscopic
procedures and help in reduction of stomach capacity which is essential for surgery. Definitive management can be instituted after
establishment of diagnosis and correction of underlying metabolic abnormalities. Fibrotic scarring in PUD and caustic injury can
cause irreversible GOO which requires intervention. The only option in the past had been surgery which was performed in more
than 75% of these patients. However with the advent of endoscopic balloon dilatation, major surgical interventions and associated
morbidity can be avoided now.
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Endoscopic balloon dilatation (EBD)

Benjamin alere the first to report the use of endoscopic balloon dilatation of the pylorus as a treatment for gastric outlet obstruction
using a through-the-scope (TTS) 5 mm balloon with a 150 cm long catheter with good technical success and clinical outcome. Evidence
proves that EBD is a safe and effective alternative in the management of GOO. The initial TTS balloons were modified by radio opaque
wire guidance to enhance their efficacy of negotiating difficult strictures. Single diameter and variable diameter balloons are available
from 6 mm to 20 mm which are inflated with a hydrostatic device attached to a pressure gauge. The CRE and Quantum TTC ® balloon
dilators have the advantage that the same balloon can be dilated to different diameters e.g. from 10 mm to 12 mm, or 15 mm to 18 mm,
making the procedure simple. Single short strictures give the best results with balloon dilatation; therefore patients should be selected
with appropriate imaging (barium studies / CT scan).

Patients should be prepared adequately for the procedure. A minimum of 4 hrs fasting with liquid diet for 24 hrs prior to the procedure
would give adequate visualization of the pathology. In severe GOO lavage with wide bored tubes may be required to clear the endoscopic
field. The guide wire is pushed out of the TTS balloon and is negotiated across the stricture such that the centre of stricture and balloon
coincide with each other. Minimal air insufflations could be helpful in cicatrized stomachs with eccentric pylorus. During inflation care
has to be taken that the balloon does not slip in or slip out of the stricture. Dilatation with different balloons or a single balloon with
incremental diameters can be used in the same session. Monitoring of the dilatation could be done under fluoroscopy with a contrast
mixed saline used for inflation of balloon. The balloon size used depends on the clinical scenario and endoscopist’s perception. Post-
procedure the patient is monitored for signs and symptoms of perforation and bleeding for 4-6 h. In patients with suspected perforation a
contrast study should be carried out immediately using water soluble contrast medium. The procedure is repeated 1-2 weekly until
adequate dilatation of 15-18 mm is achieved (Figures 4,5,6).

Figure4: Endoscopic appearance of caustic GOO before and after

CRE balloon dilatation; (a) narrowed pyloric opening;
(b), (¢) pyloric opening after serial dilatation; (d) post
CRE dilatation opening of pyloric channel expanded to
15 mm
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Figure 5:  Endoscopic appearance of acute caustic GOO during CRE
dilatation; (a) narrowed pyloric opening with active
ulceration: (b) CRE balloon in situ: (¢) CRE balloon
inflated; (d) pyloric channel opening after CRE dilatation

Figure 6:  Endoscopic appearance of NSAID induced GOO; (a) web
like narrowing at GE junction and linear ulcer in the
proximal esophagus: (b) post dilatation view of GE
Jjunction narrowing: (¢) duodenal web: (d) post dilatation

opening of duodenal web
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Table 2 : Helicobacter pylori eradication in Gastric Outlet

Obstruction
Study No. of pts Response with Response
H. pylori without H. pylori
eradication eradication
Boylan et al ** 40 88.8%% 64.5%
Lam et al ¥’ 25 78.6% 45.4%
Cherain et al *% 23 100%
Kochhar et al 11 100% —

Adequate nutritional support is mandatory for good clinical outcomes. A naso-jejunal tube feeding after acute corrosive injury (>Gr 11b
endoscopi c ally) is advocated in our practice. If successful dilatation can be carried out to 8-10 mm a homogenized liquid diet can be
allowed orally ensuring adequate calorie and protein intake. Residue at each dilatation could be a marker of the adequacy of previous
dilatations. In patients with peptic GOO maintenance of nutrition is not a big problem as response to EBD is prompt.

In one of our studies on benign GOO, we showed that patients with peptic GOO responded uniformly to EBD combined with eradication
of H. pylori, and had good long term response as well over a mean follow-up period of 14.04 + 9.79 months. EBD in peptic GOO had
variable results considering the confounding factors of H. pylori eradication, usage of PPI, NSAID abuse, etc. Immediate relief is noted
with variable long term responses. Studies that looked for and eradicated H. pylori have reported a good long term response in 70-80%
of patients over 9 to 98 months of follow up (Table 2).]In the absence of prospective RCTs, the available literature suggests that more
than three-fourths of patients with peptic GOO respond to EBD and long term proton pump inhibitor usage may be required to prevent
recurrences after H. pylori eradication. Caustic GOO is more difficult to dilate than peptic GOO. Such patients require more sessions and
have more recurrences. Salt et al have shown long term response in only one third of patients with caustic GOO. We, however, observed
that out of 41 patients with caustic GOO, patients responded to EBD with a mean (SD) 5.8 £ 2.6 dilations (range 2-13) to achieve the
end point of 15 mm. The other 2 patients underwent surgery, one due to perforation and the other due to intractable pain.36 However the
mean number of sessions were 2-13 in comparison to peptic GOO which required only 1-3 sessions. We have recently shown that early
EBD by an expert endoscopist could show better responses in acute caustic GOO. patients underwent successful dilatations within 2
weeks (14.39 +/- 4.65 days) of acid ingestion to achieve the end point of 15 mm, requiring a median of 9 (range 3-18) dilatations over a
period of 7 (range 1.5-16) weeks which persisted for a median 21 (range 3-72) months with no recurrence.

Other causes of GOO like tuberculosis, Cohn’s disease, and pancreatitis do respond to EBD. However they have more recurrences unless
the basic disease is managed and adequately treated. EBD in these conditions had been successful as reported by Misra et al in
tuberculosis and Kim et al in Crohn’s disease. Anastomotic strictures following vertical band gastroplasty or gastric bypass surgery for
morbid obesity have also been successfully dilated with balloon catheters endoscopically.

Complications of EBD

Complications are uncommon with EBD.8 Bleeding and perforation are rarely reported for dilatation less than 15 mm. Increasing the
balloon diameter beyond 15 mm is more likely to be associated with perforation. Self limiting pain is common with most EBD. In our
study 19.5% of patients with caustic GOO had self-limiting pain during the procedure.

Combination therapy
Intralesional steroids

Augmentation of EBD could be done with intralesional steroids injections and endoscopic incision. Intralesional steroid injections have
been shown to inhibit stricture formation by interfering with collagen synthesis, fibrosis and chronic scarring. Triamcinolone prevents
the cross linking of collagen that results in scar contracture; so if the scar is stretched and steroid is injected into it, presumably the
contracture will not occur. Efficacy of steroids augmenting EBD in GOO has been demonstrated in two studies by Lee et al[4 and Kochhar
et al. We reported the use of steroids to augment dilatation in caustic GOO in 3 patients, one of whom was given steroids in the first
dilatation itself. All 3 patients had responded to dilatation in 1-2 sessions of injection.

Endoscopic incision

Endoscopic incision followed by EBD had been used and was successful in a few series of caustic GOO. Baron et al used electrosurgical
incision using a standard sphincterotomy and Hagiwara et al used needle-knife radial incisions electrosurgically at gastroscopy combined
with EBD. We have also used this technique in one of the patients with causticinduced GOO, who had become pregnant while on a
dilation programme.
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Newer modalities

Placement of biodegradable stents in the enteral tract is an emerging alternative especially in caustic injury. A few case reports have
shown efficacy of biodegradable stents in corrosive esophageal strictures. Placement of self expanding metal stents (SEMS) is also an
upcoming option for benign diseases. The probable role of SEMS is persistent dilatation for an extended period of time than what can be
achieved with TTS balloons. However limited experience precludes the routine usage of such devices.

Surgery

Surgery forms the final option for patients presenting with refractory GOO. Most common surgeries for peptic strictures include vagotomy
and antrectomy, vagotomy and pyloroplasty, truncal vagotomy and gastrojejunostomy, pyloroplasty and laparoscopic variants.
Gastrojejunostomy) can be considered in patients with preserved anatomy like peptic GOO, however with altered anatomy, Rouxen- Y
jejunostomy would be the preferred option. Placement of a jejunostomy tube at the time of surgery should be considered, as patients with
GOO are already malnourished. Also in chronically dilated conditions the stomach is slow to recover the normal rate of emptying. In
peptic GOO gastrojejunostomy can be combined with truncal vagotomy and antrectomy. Laparoscopic gastrojejunostomy for the relief
of GOO is associated with a smoother and more rapid postoperative recovery and shorter hospital stay compared with open surgery and
should become the new gold standard.
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