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Abstract
Primary adult hypertrophic pyloric stenosis is a rare but 
important cause of gastric outlet obstruction that may 
be misdiagnosed as idiopathic gastroparesis. Clinically, 
patients present with early satiety, abdominal fullness, 
nausea, epigastric discomfort and eructation. Perma-
nent gastric retention of a video capsule endoscope is 
diagnostic in differentiating between the two diseases, 
in the absence of an organic gastric outlet obstruction. 
This case presents the longest video capsule retention 
in the medical literature to date. It is also the first case 
report of adult hypertrophic pyloric stenosis diagnosed 
with video capsule endoscopy or a computed tomogra-
phy scan. Finally, an unusual “plugging” of the gastric 
outlet with free floating capsule has an augmented ef-
fect on disease physiology and on patient’s symptoms.
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Core tip: Classic descriptors and latest developments 
and potential role for capsule endoscopy in differential 
diagnosis of adult hypertrophic pyloric stenosis (HSP). 
First ever case of 3 years of video capsule retention 
in a patient. First ever report of diagnosing adult HPS 
with video capsule and/or with computed tomography-
enterography. Physiologic effects of video capsule on 
symptoms in adult HPS. Differentiating between adult 
HPS and gastroparesis. Advances in treatment of adult 
HPS. 
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INTRODUCTION
Video capsule endoscopy in an important tool in our ever 
growing arsenal in detecting bowel related abnormali-
ties. Its wide use has lead to the significant improvement 
of  our ability to understand and diagnose a variety of  
gastrointestinal (GI) diseases. Retention of  the capsule is 
one of  the feared complications of  the procedure, how-
ever, its location can often point to the identifiable pa-
thology in a patient with on obscure GI condition. In this 
case report, we present a truly unique situation in which 
a discovery of  a retained capsule lead to the correct 
diagnosis of  adult hypertrophic pyloric stenosis in a pa-
tient previously diagnosed with idiopathic gastroparesis. 
Interestingly, freely floating video capsule intermittently 
“plugged” already compromised gastric outlet, resulting 
in worsening of  the patient’s symptoms. 



CASE REPORT
A 53-year-old female presented to our office for a sec-
ond opinion evaluation of  a progressive history of  early 
satiety, weight loss, and postprandial abdominal fullness 
of  over 10-year duration, with notable exacerbation of  
her symptoms over last 3 years. Her symptoms would 
typically worsen toward the evening. Her past medical 
history included depression, surgically excised breast 
cancer, gastroesophageal reflux disease, and eradication 
of  Helicobacter pylori in the absence of  peptic ulcer disease. 
Several prior esophagogastroduodenoscopies performed 
at different clinics were notable for persistent retention 
of  solid food in the stomach despite overnight fasts and 
nuclear studies showed prolonged gastric emptying. The 
patient was diagnosed with gastroparesis, however, she 
failed to respond to trials of  metoclopramide, domperi-
done, or erythromycin. Part of  her previous work up 
also included a video capsule endoscopy in 2008 that 
commented on delayed gastric transit and an erroneous 
conclusion of  a capsule entering small bowel after 7 h. 
On our initial physical exam, the patient appeared in no 
distress. Abdominal evaluation was unremarkable, includ-
ing absence of  a succession splash. Laboratory values 
were all within normal limits. A scout abdominal roen-
togram revealed a retained capsule in the gastric antrum, 
and a barium upper GI series demonstrated pronounced 
delay in gastric emptying with a narrowed slightly elon-
gated pylorus and a distended gastric antrum (Figure 1A, 
B). Computed tomography (CT) enterography of  the 
abdomen verified retained video capsule in the distended 
antrum of  the stomach and visualized abnormally dense, 
eccentric, and significantly narrowed pylorus measuring 
15 mm in thickness and 24 mm in length (Figure 1C). 
Endoscopic findings were remarkable for retained semi-
digested food particles despite a two day liquid diet, and 
confirmed the presence of  a 3-year-old video capsule 
freely floating in the gastric fundus. A notably fixed and 
narrow (7 mm pre-instrumentation) thickened pyloric 
channel was successfully traversed with a standard 10 mm 
endoscope applying moderate pressure (Figure 2). The 
pyloric mucosa appeared unremarkable with no mass le-
sion or ulceration. Evaluation of  the proximal duodenum 
was unremarkable. Four quadrant biopsies of  the pyloric 
channel did not reveal malignancy. The video capsule was 
endoscopically retrieved with a Roth Net®. The patient 
was diagnosed with adult hypertrophic pyloric stenosis 
that accounted for her symptoms. She refused possible 
endoscopic interventions with balloon dilation or Botox 
injection, and declined a surgical pyloroplasty. During 
follow-up at three and 6 mo, the patient appeared well 
and reported mild improvement in her symptoms.

DISCUSSION
Video capsule endoscopy (VCE) has revolutionized 
noninvasive evaluation of  small intestinal mucosa since 
its approval for clinical use in the United States in 2001. 
Initially utilized for the assessment of  patients with GI 

bleeding of  obscure origin, its indications have expanded 
to include evaluation for small bowel tumors, polyposis 
syndromes, inflammatory bowel disease, and enteropa-
thies, including celiac disease[1]. Contraindications for 
the study include motility disorders, obstruction, known 
stenotic area in the GI tract, pregnancy[2]. Today, capsule 
endoscopy is used in evaluation of  some esophageal and 
colonic disorders as well. 

The PillCam® capsule (Given Imaging, Yoqneam, 
Israel) is 11 mm in diameter and 26 mm in length. Al-
though VCE is generally regarded as safe[3,4], capsule re-
tention is recognized as a major complication of  the pro-
cedure, potentially leading to bowel obstruction requiring 
its surgical removal. The 4th International Conference 
on Capsule Endoscopy (ICCE) in 2005 defined capsule 
retention as “having a capsule endoscope remain in the 
digestive tract for a minimum of  2 wk”. It was further 
defined as a “capsule remaining in the bowel lumen un-
less directed medical, endoscopic, or surgical intervention 
was instituted”[5]. The ICCE consensus did not set a time 
limit for removing retained capsules. In fact, asymptom-
atic retention and a possibility of  reversing the cause 
of  obstruction by directed medical management of  the 
underlying condition may permit cautious non-surgical 
observation in select cases. Alternatively, double balloon 
enteroscopy may be helpful in removing retained capsule. 
The exact incidence of  retained capsules varies widely 
from 0%[6] to 13%[7], depending on the indication for the 
study. Patients with obscure GI bleeding are considered 
low risk, in contrast to patients with active Crohn’s dis-
ease or suspected small bowel obstruction where higher 
incidence of  capsule retention was noted[7,8]. Careful 
history taking and small bowel radiologic evaluation will 
lead to anticipation of  a potential obstruction, and use 
of  biodegradable patency capsule may effectively assist 
in its precise localization. In general, a capsule retention 
requiring surgical intervention occurs at a rate of  0.75%[9], 
ultimately leading to correct diagnosis of  the underlying 
pathology.

Review of  the medical literature to date shows that 
the duration of  asymptomatic capsule retention varies 
greatly from few weeks to several years. Anatomically, 
the video capsule is most often retained in the ileum[5,10]. 
Until now, the longest reported case was 38 mo in a pa-
tient with small bowel Crohn’s disease[8]. To the best of  
our knowledge, our report describes the first case of  a 
retained capsule in the stomach for over three years. It 
is also the first case report of  adult hypertrophic pyloric 
stenosis diagnosed with video capsule endoscopy or a 
CT scan. In addition, we postulate that the physiologic 
worsening of  our patient’s symptoms over last three years 
was due to the added degree of  gastric flow obstruction 
secondary to intermittent proximal “plugging” of  the py-
loric channel with a retained video capsule. 

Hypertrophic pyloric stenosis (HPS) is a rare cause of  
gastric outlet obstruction. Infantile HPS is suspected in a 
neonate with projectile non-bilious vomiting and weight 
loss, and occurs in 0.2%-0.5% of  births. Classically, “ol-
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ive sign” of  a prominent pyloric muscle is palpated on 
physical examination and transabdominal ultrasound 
is diagnostic. Surgical intervention provides excellent 
prognosis. In contrast, adult HPS is a rare disorder that 
is further characterized as primary (idiopathic) or sec-
ondary (in association with peptic ulcer disease, malig-
nancy, or hypertrophic gastropathy). To date, only over 
200 cases of  primary adult HPS have been described in 
the medical literature[11], although its prevalence is likely 
under-reported. Males are more likely to be affected, and 
although affected patients range from 14 to 85 years of  
age, it is mostly diagnosed in fourth and fifth decades 
of  life[12]. It has been traditionally accepted that primary 

idiopathic adult HPS is likely a delayed presentation of  a 
pediatric subclinical HPS. Histologically, there is marked 
hypertrophy and hyperplasia of  the circular pyloric 
muscle. Grossly, pyloric channel greater than 1 cm in 
length and over 8 mm of  muscular wall thickness is con-
sidered hypertrophic[13]. Expected diameter of  normal 
pyloric orifice ranges from 1.2 to 1.5 cm[12]. Endoscopic 
findings may include “cervix sign” - a fixed narrowed 
pylorus with smooth borders that may preclude normal 
duodenal intubation with a standard gastroscope. Pyloric 
channel may also be eccentric in relation to the antrum 
with slight tenting towards lesser curvature. Upper GI se-
ries may demonstrate “Kirklin’s sign” - a mushroom-like 
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Figure 1  Radiologic imaging. A: Retained video capsule on abdominal roentogram (arrow); B: Barium upper gastrointestinal series (arrow) shows pronounced delay 
in gastric emptying with a narrowed slightly elongated pylorus and a distended gastric antrum; C: Computed enterography of the abdomen shows retained video cap-
sule, distended antrum of the stomach, and abnormally dense, eccentric, and significantly narrowed pylorus (arrow).

Figure 2  Endoscopic findings. A: Eccentric hypertrophic pyloric stenosis (arrow); B: Retroflexed view of the gastric fundus shows freely floating 3 years old video 
capsule in pool of retained semi-digested food particles (arrow); C: Close up view of retained capsule (arrow); D: Endoscopic retrieval with Roth Net (arrow).
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deformity at the base of  the duodenal bulb[11]. Clinically, 
patient may present with early satiety, abdominal fullness, 
nausea, epigastric discomfort and eructation. Vomiting 
of  undigested foods may provide symptomatic improve-
ment. Due to outlet obstruction, a gastric scintography 
may show delayed emptying, leading to a common mis-
diagnosis of  gastroparesis and a delay in effective treat-
ment. Management of  symptomatic adult idiopathic HPS 
includes endoscopic balloon dilatation[14], surgical pylo-
roplasty or Billroth Ⅰ or Ⅱ resection[11]. Potential benefit 
of  Botulinum toxin injection in the pyloric sphincter may 
be of  clinical interest, although its use in HPS has never 
been reported. 

In conclusion, we report a first case in the medical lit-
erature of  idiopathic adult HPS diagnosed by unusual find-
ing of  a retained video capsule endoscope in the stomach 
of  the patient for over 3 years. This case raises a reason-
able speculation that the use of  a standard patency video 
capsule may, in certain cases, be applied to establish a diag-
nosis of  occult HPS, differentiating it from an idiopathic 
gastroparesis, in which normal pyloric opening will even-
tually permit passage of  the capsule into the small bowel. 
Permanent gastric retention of  an 11 mm capsule may 
be detected by an abdominal roentogram and the device 
may be easily retrieved with an endoscope. It should be 
also noted that, specific to primary adult HPS, as large free 
floating capsule follows normal food bolus propagation 
it may effectively block an already compromised pyloric 
channel proximally, thus causing transient gastric outlet 
obstruction and appreciable worsening of  patient’s chronic 
symptoms. GI community should be aware of  unique find-
ings of  capsule endoscopy in patients with HPS and use 
them to our advantage in arriving to correct diagnosis. In 
addition, advances in radiologic imaging have brought an 
important tool in CT enterography that, with better spatial 
resolution, may replace upper GI series as a test of  choice 
in diagnosing primary HPS. Finally, this case raises clinical 
awareness of  adult HPS, an uncommon medical condition 
that may mimic idiopathic gastroparesis, and importantly 
points out the need to vigilantly review antecedent workup 
in a complex patient with chronic GI symptoms to arrive 
to correct diagnosis. 

REFERENCES
1	 Karagiannis S, Faiss S, Mavrogiannis C. Capsule retention: 

a feared complication of wireless capsule endoscopy. Scand 
J Gastroenterol 2009; 44: 1158-1165 [PMID: 19606392 DOI: 

Gurvits GE et al . VCE and CTE in diagnosing adult HPS



Baishideng Publishing Group Co., Limited                                      © 2013 Baishideng. All rights reserved.

Published by Baishideng Publishing Group Co., Limited
Flat C, 23/F., Lucky Plaza, 

315-321 Lockhart Road, Wan Chai, Hong Kong, China
Fax: +852-65557188

Telephone: +852-31779906
E-mail: bpgoffice@wjgnet.com

http://www.wjgnet.com

I S S N  1 0  0 7  -   9  3 2  7

9    7 7 1 0  07   9 3 2 0 45

3  7


	6292.pdf
	WJGv19i37-Back cover.pdf

