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Idiopathic hypertrophic pyloric stenosis (IHPS) is predominantly a disease of infants with an incidence 
between 0.1% and 0.8%.1 The adult form is a rare entity with very few cases reported. We present 
a 34-year-old woman with Autism and Tourette’s syndrome who presented to our Tertiary center 
with a chief complaint for 2 years of progressive post-pandrial nausea and vomiting of undigested 
food. She was found to have stenosis of the pylorus on upper endoscopy examination with failure to 
have a sustained response to pyloric dilation treatment on two different occasions upon follow up 
(FU). Robotic-assisted laparoscopy pyloroplasty was performed successfully achieving resolution of 
symptoms over a 6 month FU. We report a case of IHPS in an adult and review the diagnosis and 
management approaches as well as the latest advances in treatment approaches and future directions.

INTRODUCTION

Idiopathic hypertrophic pyloric stenosis (IHPS) is 
usually diagnosed and treated during the first few 
months of life. The adult form of IHPS is a rare entity 

and most physicians nowadays are not aware of it. This 
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disease was first described in 1922 by Oliver a surgeon 
from Ohio in the Annals of Surgery.2 We report a case 
of IHPS in an adult and then we review the experience 
in the literature, diagnosis and management approaches. 

Case Presentation
A 34-year-old woman with Autism and Tourette’s 
syndrome presented with a chief complaint for 2 years 
of progressive post-prandial nausea and vomiting of 
undigested food accompanied by mild diarrhea. Her 
parents described that mainly solids are regurgitated 
and sometimes this can be food ingested from a few 
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cm on the stomach and duodenum. This incision was 
then closed in a transverse fashion with an inner layer 
of running suture with full thickness mucosal to serosal 
bites. The second layer was created with interrupted 
Lembert stiches (See Figure 4). Pathology specimens 
from surgery confirmed hypertrophic fibroadipose 
tissue in the pylorus consistent with the diagnosis of 
Idiopathic Hypertrophic Pyloric Stenosis. Pathology 
of the antrum of the stomach showed normal numbers 
of interstitial cells of Cajal (ICC) were present based 
on c-kit staining. There was an average of 12 ICC 
per high power field which is normal. Also there 
was a normal population of enteric neurons. There 
was no inflammation, necrosis, fibrosis or evidence 
of malignancy identified in the muscularis propia 
ruling out GIST and neoplastic processes. The patient 
responded well to surgery, regaining weight slowly and 
symptoms including nausea/vomiting and diarrhea have 
completely resolved during last follow up 6 months 
after surgical intervention. The family and patient report 
being very satisfied with the results. 

We will now focus on the discussion and review 
of literature for adult Idiopathic hypertrophic Pyloric 
Stenosis, a rare entity but important diagnosis of 
exclusion for investigating the explanation of nausea 
and vomiting. 

Discussion
Pyloric stenosis in the adult is classified as primary 
and secondary. The most common type is secondary 

days before. The patient had previously been evaluated 
for gastroparesis versus gastric outlet obstruction by 
another gastroenterologist in the community prior to 
referral to our Tertiary Gastroenterology Center. Prior 
endoscopy 4 months ago at another hospital showed 
pyloric stenosis and a balloon dilation with 12 mm 
balloon catheter was performed. Parents reported 
improvement of symptoms but only for a short period 
of approximately 1 month. Pertinent past history was 
Helicobacter pylori infection 2 years ago with no 
ulcers present and treated with an antibiotic regimen. 
A 20 to 30 pounds weight loss is reported within the 
2 years of symptoms. Laboratory data were reviewed 
and the relevant findings were TSH of 2.5, HgA1c 5.7, 
Hg 13.5 and albumin 4.1. A Gastric emptying study 
(GES) was done and there was a retention percentage 
at 4 hours of 85%( normal <10%). Upper GI series 
showed significantly delayed emptying of contrast from 
a somewhat dilated stomach into the small bowel with 
no masses or ulcers apparent. (See Figure 1) A repeat 
Upper endoscopy was performed at our center. Pyloric 
stenosis was encountered with nodular and congested 
pre-pyloric mucosal inflammation present and smooth 
narrowing of the pylorus with stenosis and no masses, 
ulcers or extrinsic deformity identified. (See Figure 
2) Biopsies were taken. A Through the Scope (TTS) 
balloon dilation was performed at 15 mm, 16mm, and 
18 mm maximal dilation. After dilatation the pylorus 
was traversed and some nodular mucosa of the proximal 
duodenum was seen and biopsied. Pathology results 
of gastric tissue showed Helicobacter pylori negative 
chronic active gastritis and the duodenal pathology 
showed acute duodenitis with preserved villious 
architecture and no eosinophils identified. However 
interestingly it was noted in the prepyloric biopsy there 
was extensive intestinal metaplasia likely reflecting her 
prior history of H. pylori infection/PUD.( see Figure 
3) Some eosinophils were identified in the antral 
mucosa biopsy, however no eosinophils were seen in 
the duodenum and the patient’s eosinophils blood level 
was normal not supporting the diagnosis of Eosinophilic 
gastroenteritis. 

Two months after the pyloric dilation due to 
persistence of symptoms patient was referred for 
surgical evaluation and a Robotic-assisted laparoscopic 
pyloroplasty with the Heineke Miculicz approach was 
performed at our center with full thickness biopsy of 
pylorus and antrum. At surgery the pylorus was divided 
in an axial direction with extension approximately 2 

Figure 1. Upper GI Series
Upper GI series showing delayed emptying of 
contrast from a somewhat dilated stomach to small intestine with 
minimal contrast seen in the small intestine at 1 hour and 45 minutes.
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and the main focus is scaring and distortion of 
distal pre-pyloric antrum and pylorus due to active 
peptic ulcer and accompanying scarring from healed 
ulcers. Zollinger-Ellison syndrome as a rare cause 
of recurrent peptic ulcer disease should always be 
considered and the serum gastrin level in our case was 
normal. Hypertrophic gastritis (Ménétrier’s disease), 
adenocarcinoma, gastrointestinal stromal tumors, 
carcinoid tumors, lymphomas including MALT, 

eosinophilic gastroenteritis, bezoars and extrinsic effects 
of postoperative adhesions or ectopic pancreas tissue 
are in the differential diagnoses and were excluded 
in our patient.1,3-5 No malignancies were identified on 
imaging or pathology. No ulcers were identified on 
endoscopy and mechanical obstruction secondary to 
food or external lesion/adhesions was not identified 
on imaging or endoscopic examination. The history 
of previous peptic ulcer disease and the extensive 

Figure 2. Upper Endoscopy Images
(A) Endoscopic findings include a stenosis at the level of the pylorus with smooth borders and no ulcers, masses or extrinsic compression 
identified. (B) Endoscopic findings of gastritis described as nodular and congested mucosal inflammation localized to pre-pyloric area. 

Figure 3. Stomach Pathology
Fragments of gastric mucosa with chronic active gastritis characterized 
by infiltration of tissue with lymphocytes, plasma cells and some 
eosinophils and extensive metaplasia seen with partial replacement 
by metaplastic globet cells of intestinal morphology. Extensive
metaplasia is defined as more than 25 % involvement of biopsy tissue. 

Figure 4. Robotic-assisted Laparoscopic Pyloroplasty
Robotic laparoscopic closure of a Heineke Miculicz pyloroplasty is 
shown demonstrating robotic wrist articulation to create a Lembert 
stich layer with a telestration marking to show the path of the needle.
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this possibility.8 On EGD examination the pylorus has 
a fixed appearance with smooth borders previously 
described by Schuster and Smith as the “cervix sign”.16 
Definitive diagnosis is done by pathology of the surgical 
specimen. Typical microscopic findings include 
hypertrophy and hyperplasia of inner circular muscle 
layer of the pylorus.6,17,18 Gross examination seen mainly 
by surgeons at the time of surgery includes an elongated 
and thickened pylorus. The normal defined thickness 
of the pylorus muscle is 3 to 8 mm with an average of 
4 mm.11,19 In adult hypertrophic pyloric stenosis the 
thickness is increased to as much as 1 to 1.5 cm on 
average and measurements as high as 3 cm have been 
reported in the literature.9

The treatment for IHPS is surgery. A possible 
correlation with long-term hypertrophic pylorus and the 
development of gastric carcinoma has been reported.5 
An older surgical approach is gastric resection and 
Billroth I anastomosis. The current recommendation 

histological metaplasia in the antrum was assumedly 
due to past Helicobacter pylori infection. This was not 
associated with active ulcers or pyloric scarring.

Development of HPS without obvious predisposing 
factors is defined as primary or Idiopathic. This type is 
characterized mainly by hypertrophy and hyperplasia 
of the pyloric muscle with evidence of hypertrophied 
fibroadipose tissue in the pathology sample.6,7 This 
entity is mainly described in the first few weeks and 
months of life typically in the first born male child 
with a higher prevalence in the Jewish population. 
The adult type is extremely rare with only about 
200 cases described in the literature.1,5 For unknown 
reasons Idiopathic HPS seems to be more prevalent in 
middle-aged males (80%),9-11 although our case is in 
a female, and there are reports of middle-aged female 
presentations.7 

The etiology remains uncertain. Genetic factors 
have been proposed and a familial form of HPS has been 
described. 12Some authors have hypothesized that Adult 
IHPS is a persistence of the milder form of infantile 
IHPS, since anatomical and histological changes are 
similar.13,14 This theory implies that there is a relatively 
asymptomatic phase for some years until inflammation, 
edema or spasm precipitate occlusion of the pylorus 
triggering symptoms. In our patient her mental state 
challenges with Tourette’s syndrome and Autism clearly 
limited understanding from her history whether some 
symptoms may have been present over the years. 

Clinical presentation in the adult is similar to gastric 
outlet obstruction with symptoms including epigastric 
pain, nausea, vomiting, and early satiety. In children an 
“olive” sized abdominal mass may be palpated in the 
right upper quadrant but has not been reported in adults.

Imaging examination does not provide 
pathognomonic findings; but excludes neoplasm 
and extrinsic masses. Upper GI series will typically 
show barium stopping at the pylorus and can define 
a smooth symmetric appearance of pylorus while 
ruling out bezoars, ulcers, masses and other disease.15 
Abdominal CT scan can be helpful by showing distal 
stomach thickening and perhaps dilatation of proximal 
stomach.15 Upper endoscopic (EGD) examination 
is required to rule out peptic ulcers and neoplastic 
processes plus obtaining biopsy tissue for other possible 
etiologies as performed in our case. Pyloric biopsies 
are important as there is a case of GI stromal tumor 
or a spindle cell neoplasm presenting as IHPS in the 
literature. Our pyloric surgical tissue also excluded (continued on page 34)

Table1. Adult Idiopathic Pyloric Stenosis Causes

Inflammatory 

Peptic ulcer disease (and accompanying gastritis)

Hypertrophic gastritis (Ménétrier’s disease)

Eosinophilic Gastroenteritis

Inflammatory Bowel Disease

Malignancy

GIST

Lymphoma (including MALT)

Gastric adenocarcinoma

Endocrine

Zollinger-Ellison syndrome

Carcinoid Tumor

Mechanical Obstruction

Ectopic pancreas

Bezoar

Post-operative extrinsic adhesions
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is pyloroplasty, either open or laparoscopic. The less 
invasive surgical approach of laparoscopic pyloroplasty 
has become the procedure of choice by most surgeons as 
it is highly effective and safe.20 A further advancement 
is robotic-assisted laparoscopic pyloroplasty which was 
performed in our patient. The Heineke Miculicz surgical 
pyloroplasty technique entails dividing the pylorus in an 
axial direction with extension approximately 2 cm on 
the stomach and duodenum. This incision is then closed 
in a transverse fashion with an inner layer of running 
suture with full thickness mucosal to serosal bites. The 
second layer is created with interrupted Lembert stiches 
(See Figure 4). 

Other proposed therapeutic interventions include 
aggressive dilation of pyloric stenosis, an acceptable 
treatment which has a high recurrence rate only 
providing temporary relief.21-24 Intra-pyloric injection of 
botulin toxin into the muscle layer to relax the muscle is 
another approach. This is not a definitive treatment but 
may provide brief improvement as described in infantile 
hypertrophic pyloric stenosis.25,26 Upon literature review 
a recent publication proposed a partially covered self-
expandable metallic stents as a safe and favorable 
outcome in the treatment of benign pyloric obstruction 
and in salvage after balloon dilation failure. 27 The 
authors report an overall rate of 90% being symptom 
free at a median of 11 months follow-up with no serious 
adverse events reported after stent placement.27 It would 
be assumed that stent dislodgement would occur over 
time.28

New improvements in flexible endoscopic 
instrumentation are allowing for a less invasive 
endoscopic pyloromyotomy approach. A recent report in 
the Journal of GI Endoscopy showed results of treatment 
in four pigs with submucosal dissection of the circular 
muscle layer achieving a successful pyloromyotomy.28 
Endoscopic pyloromyotomy has been successfully 
described in the literature as early as 2005 in 10 patients 
with congenital pyloric stenosis with no complications 
and 100% success rate.29 The same authors propose 
this technique as an equally effective modality as 
laparoscopic pyloroplasty.29 There is also a case report 
of gastric peroral endoscopic myotomy in a young 
woman with refractory gastroparesis who underwent  
endoscopic pyloromyotomy with a triangular-tip knife 
(KD 640L; Olympus) and submucosal dissection  
technique cutting into muscularis propia extending from 
the pylorus sphincter to 0.5 cm into duodenal bulb.30 The 

patient tolerated the procedure without complications 
and 12 weeks post procedure follow up showed 
significant improvement of gastroparesis symptoms.30 
This technique of endoscopic pyloromyotomy raises 
the possibility that in the near future this can be an 
alternative to surgery for both Pediatrics and Adult 
hypertrophic pyloric stenosis treatment.

Take Home Message
The entity of idiopathic hypertrophic pyloric stenosis 
in an adult should be considered when patients present 
with nausea and vomiting which has not responded 
to empiric attempts to control symptoms with 
antiemetics and proton pump inhibitors to address the 
accompanying heartburn from vomiting gastric acid.  
The vomiting profile may suggest gastroparesis in that 
contents are vomited some hours after eating and food 
from previous meals may be recognized. Weight loss 
may also become a concern. Gastroenterologist should 
be sensitized by our review that there is the entity of 
adult idiopathic hypertrophic pyloric stenosis and that 
there is a surgical solution, currently best achieved by 
laparoscopic pyloroplasty with robotic assistance. 

References

1.	 Lin HP, Lin YC, Kuo CY. Adult idiopathic hypertrophic 
pyloric stenosis. J Formos Med Assoc. 2015;114(7):659-662.

2.	 Oliver JC. Congenital Hypertrophic Stenosis of the Pylorus 
in the Adult. Ann Surg. 1922;76(4):444-448.

3.	 Ger R. Post-Operative Extrinsic Pyloric Stenosis. Br Med J. 
1964;2(5404):294.

4.	 Choi SJ, Jang YJ, Choe BH, et al. Eosinophilic gastritis with 
gastric outlet obstruction mimicking infantile hypertrophic 
pyloric stenosis. J Pediatr Gastroenterol Nutr. 2014;59(1):e9-
e11.

5.	 Zarineh A, Leon ME, Saad RS, Silverman JF. Idiopathic 
hypertrophic pyloric stenosis in an adult, a potential mimic 
of gastric carcinoma. Patholog Res Int. 2010;2010:614280.

6.	 Bateson EM, Talerman A, Walrond ER. Radiological and 
pathological observations in a series of seventeen cases 
of hypertrophic pyloric stenosis of adults. Br J Radiol. 
1969;42(493):1-8.

7.	 Graadt van Roggen JF, van Krieken JH. Adult hypertrophic 
pyloric stenosis: case report and review. J Clin Pathol. 
1998;51(6):479-480.

8.	 Barrie HJ, Anderson JC. Hypertrophy of the pylorus in an 
adult with massive eosinophil infiltration and giant-cell reac-
tion. Lancet. 1948;2(6539):1007-1009.

9.	 Knight CD. Hypertrophic pyloric stenosis in the adult. Ann 
Surg. 1961;153:899-910.

10.	 Craver WL. Hypertrophic pyloric stenosis in adults. 
Gastroenterology. 1957;33(6):914-924.

11.	 Ikenaga T, Honmyo U, Takano S, et al. Primary hypertro-
phic pyloric stenosis in the adult. J Gastroenterol Hepatol. 
1992;7(5):524-526.

12.	 Fenwick T. Familial hypertrophic pyloric stenosis. Br Med J. 
1953;2(4826):12-14.

(continued from page 32)



GASTROINTESTINAL MOTILITY AND FUNCTIONAL BOWEL DISORDERS, SERIES #15

Hypertrophic Pyloric Stenosis in Adults: A Rare Entity

PRACTICAL GASTROENTEROLOGY  •  MARCH 2016� 35

13.	 Wellmann KF, Kagan A, Fang H. Hypertrophic Pyloric 
Stenosis In Adults. Survey Of The Literature And Report 
Of A Case Of The Localized Form (Torus Hyperplasia). 
Gastroenterology. 1964;46:601-608.

14.	 Rollins MD, Shields MD, Quinn RJ, Wooldridge MA. 
Pyloric stenosis: congenital or acquired? Arch Dis Child. 
1989;64(1):138-139.

15.	 Balthazar EJ. Hypertrophic pyloric stenosis in adults: radio-
graphic features. Am J Gastroenterol. 1983;78(7):449-453.

16.	 Schuster MM, Smith VM. The pyloric “cervix sign” in 
adult hypertrophic pyloric stenosis. Gastrointest Endosc. 
1970;16(4):210-211.

17.	 Walsh MH, Quigley PJ. Pyloric stenosis in the dog caused by 
hypertrophy of the circular muscle of the pylorus. Vet Rec. 
1966;78(1):13-15.

18.	 Dye TE, Vidals VG, Lockhart CE, Snider WR. Adult hyper-
trophic pyloric stenosis. Am Surg. 1979;45(7):478-484.

19.	 Quigley RL, Pruitt SK, Pappas TN, Akwari O. Primary 
hypertrophic pyloric stenosis in the adult. Arch Surg. 
1990;125(9):1219-1221.

20.	 Danikas D, Geis WP, Ginalis EM, Gorcey SA, Stratoulias C. 
Laparoscopic pyloroplasty in idiopathic hypertrophic pyloric 
stenosis in an adult. JSLS. 2000;4(2):173-175.

21.	 Kuwada SK, Alexander GL. Long-term outcome of endo-
scopic dilation of nonmalignant pyloric stenosis. Gastrointest 
Endosc. 1995;41(1):15-17.

22.	 Lau JY, Chung SC, Sung JJ, et al. Through-the-scope balloon 
dilation for pyloric stenosis: long-term results. Gastrointest 
Endosc. 1996;43(2 Pt 1):98-101.

23.	 Misra SP, Dwivedi M. Long-term follow-up of patients 
undergoing ballon dilation for benign pyloric stenoses. 

Endoscopy. 1996;28(7):552-554.
24.	 Solt J, Bajor J, Szabó M, Horváth OP. Long-term results of 

balloon catheter dilation for benign gastric outlet stenosis. 
Endoscopy. 2003;35(6):490-495.

25.	 Brisinda D, Maria G, Fenici R, Civello IM, Brisinda G. 
Safety of botulinum neurotoxin treatment in patients with 
chronic anal fissure. Dis Colon Rectum. 2003;46(3):419-
420.

26.	 Brisinda G, Bentivoglio AR, Maria G, Albanese A. Treatment 
with botulinum neurotoxin of gastrointestinal smooth mus-
cles and sphincters spasms. Mov Disord. 2004;19 Suppl 
8:S146-156.

27.	 Heo J, Jung MK. Safety and efficacy of a partially covered 
self-expandable metal stent in benign pyloric obstruction. 
World J Gastroenterol. 2014;20(44):16721-16725.

28.	 Lee H, Min BH, Lee JH. Covered metallic stents with an 
anti-migration design vs. uncovered stents for the palliation 
of malignant gastric outlet obstruction: a multicenter, ran-
domized trial. Am J Gastroenterol. 2015 Oct;110(10):1440-
9.

29.	 Kawai M, Peretta S, Burckhardt O, Dallemagne B, 
Marescaux J, Tanigawa N. Endoscopic pyloromyotomy: a 
new concept of minimally invasive surgery for pyloric ste-
nosis. Endoscopy. 2012;44(2):169-173.

30.	 Ibarguen-Secchia E. Endoscopic pyloromyotomy for congen-
ital pyloric stenosis. Gastrointest Endosc. 2005;61(4):598-
600.

31.	 Khashab MA, Stein E, Clarke JO, et al. Gastric peroral endo-
scopic myotomy for refractory gastroparesis: first human 
endoscopic pyloromyotomy (with video). Gastrointest 
Endosc. 2013;78(5):764-768.

A Token of Our APPreciation© for Our Loyal Readers

Add the App instantly to your iPad or iPhone:
http://itunes.apple.com/us/app/practical-gastroenterology/id525788285?mt=8&ign-mpt=uo%3D4

Add the App instantly to your Android:
https://market.android.com/details?id=com.texterity.android.PracticalGastroApp
http://www.amazon.com/gp/product/B00820QCSE

Download PRACTICAL GASTROENTEROLOGY to your Mobile Device

Available for Free on iTunes, Google Play and Amazon

PRACTICAL
GASTRO

A Peer Review Journal


