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SUMMARY
Juvenile polyposis syndrome (JPS) and hereditary 
haemorrhagic telangiectasia (HHT) are rare autosomal 
dominant diseases, where symptoms manifest at 
childhood. A 32- year- old man with no family history of 
JPS or HHT with SMAD4 gene mutation who developed 
signs and symptoms only at the age of 32, when he was 
an adult. In this article, we highlight the steps taken to 
diagnose this rare pathology, explain its pathophysiology 
and management.

BACKGROUND
SMAD4 juvenile polyposis syndrome (JPS) with 
hereditary haemorrhagic telangiectasia (HHT) 
mutation is a rare disease with a high rate of 
morbidity. Our article may bring more awareness 
to this rare pathology and assist clinicians in estab-
lishing a diagnosis earlier.

CASE PRESENTATION
A 32- year- old man presented to a regional general 
surgical unit for severe symptomatic anaemia. 
Within a span of 4 months his haemoglobin 
dropped by 62 points from 137 gL (N: 135–180 
gL). His medical history included epilepsy on 
Valproate, heart arrhythmia on Flecainide, carpal 
tunnel syndrome and C5 nerve root compression. 
He is a non- smoker, rare alcohol user, has two 
dogs at home, and two children. His family history 
included his grandfather who had bowel cancer 
diagnosed at 78 years old, and a grandmother with 
breast cancer.

The first imaging modality was a CT scan 
showing a large fungating mass in the body of the 
stomach extending into the pylorus and first part 
of the duodenum (figure 1). He underwent upper 
gastrointestinal endoscopy (UGE) to investigate the 
pathology. Histopathology frequently returned as 
benign hyperplastic tissue. The first histopathology 
results reported gastric mucosa with minor foveolar 
hyperplasia, stromal oedema with minor increase in 
chronic inflammatory cells. There was no evidence 
of helicobacter organisms, active gastritis or atypia. 
Initial scope findings showed carpet- like polyps 
lining the gastric antrum and body.

On a second UGE, tunnel biopsies were 
performed, showing the carpet- like polyps have 
progressed into the first part of the duodenum, in 
comparison to previous UGE (figure 2). The biopsy 
returned as Helicobacter heilmannii- associated 
chronic gastritis with hyperplastic changes of fundic 
gland polyp (figure 3).

Serum ANA, ANCA, antiparietal cell antibodies, 
Cytomegalovirus infection serology, hepatitis 
panel, serum protein electrophoresis, Helicobacter 
serology and CA 72–4 tumour marker were 
ordered. Results came back negative except for a 
positive Helicobacter IgG serology. H. heilmannii 
was treated with two courses of Helicobacter 
eradication regime. Repeat UGE, 2 months later, 
showed no evidence of Helicobacter organism. 
Histopathology results were hyperplastic gastric 
polyp with background of mild chronic inflamma-
tion. Repeat UGE 3 months after the initial UGE 
showed Paris classification 0- Isp in the duodenum 
(figure 4) and the polyps have extended further into 
the oesophagus (figure 5). An endoscopic mucosal 
resection was performed on the oesophageal polyp 
with histopathology returning as juvenile polyp. 
Narrow- band imaging of a polyp in the gastric 
body showed irregular microvascular and irregular 
microsurface pattern (figure 6).1

A colonoscopy revealed two 2–3 mm polyps in 
the ascending colon and caecum, and one 5 mm 
semipedunculated polyp in the sigmoid colon. 
The colonic lesions resembled Kudo’s Pit pattern 
IIIL (figure 7). Histopathology of caecum and 
descending colon polyps returned as inflammatory 
juvenile polyps. Capsule endoscopy revealed scat-
tered 0–1 p small bowel polyps (figures 8 and 9) 
and areas of telangiectasia (figure 10).

Peutz- Jegher’s syndrome and HHT were 
suspected in the differential diagnoses thus he was 
referred for genetic screening; where a SMAD4 gene 
mutation was confirmed. MR bowel (figure 11), 
MR liver and MR brain were performed which all 
excluded arteriovenous malformations (AVMs) in 
the brain and liver. We are currently awaiting report 
from the pulmonologist to exclude lung AVMs.

The patient had blood and iron infusion- 
dependent bleeding resulting in symptomatic 
anaemia. His polyp burden was massive and could 
not be managed endoscopically. He underwent a 
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total gastrectomy. Intraoperatively, a Roux- En- Y reconstruction, 
an oesophageal- jejunostomy, and an access loop was created to 
assess the duodenal polyps. The histopathology report for the 
stomach returned as as hyperplastic epithelium with cystically 
dilated glands, consistent with juvenile polyps with no evidence 
dysplasia or malignancy. The biopsied duodenal polyp returned 
as Brunner’s gland hyperplasia. Total gastrectomy itself is a major 
surgery and has complications associated with it. For our patient, 
he developed a small bowel obstruction secondary to adhesion 
4 months post gastrectomy and underwent a laparotomy with 
adhesiolysis.

DIFFERENTIAL DIAGNOSIS
Differential diagnoses included gastric polyps due to valproic 
acid use, Cronkhite- Canada syndrome and Menetrier’s disease. 
There has been a case report associating recurrent gastric polyp-
osis in a 56- year- old woman using valproic acid and carbamaz-
epine.2 Cronkhite- Canada syndrome is a rare, non- inherited 
disorder characterised by numerous hamartomatous polyposis 
throughout the gastrointestinal (GI) tract including characteristic 

carpet- like polyps in the stomach and the small intestine.3 Mene-
trier’s disease is characterised by hypertrophic growth of the 
gastric fundus mucosa. It was not until we referred our patient 
to genetic screening that we were able to confirm the SMAD4 
genetic mutation, leading us towards the diagnosis of JPS with 
HHT.

OUTCOME AND FOLLOW-UP
Our patient’s anaemia was treated with periodic iron transfu-
sions. He underwent a total gastrectomy, complicated by adhe-
sion and had to undergo a laparotomy with adhesiolysis. He has 
been referred to a pulmonologist to exclude and for surveillance 
for vascular malformations in the lung. He is scheduled for 
annual surveillance UGE and colonoscopy.

DISCUSSION
JPS and HHT are two rare and distinct autosomal domi-
nant conditions. However, those with SMAD4 mutations may 
develop combination of both JPS and HHT.

JPS is a rare, usually autosomal dominant condition that 
affects about 1 in 100 000–160 000 individuals. It carries a high 
malignant potential predisposing those affected to colorectal, GI 
and pancreatic cancers.4 First described in 1964 by Dr McColl,5 

Figure 1 CT abdomen + pelvis + contrast showing a large mass 
extending from distal stomach to the duodenum.

Figure 2 Paris classification 0- Isp carpet- like granular patterned polyp 
with blood ooze contributing to the patient’s anaemia.

Figure 3 Histopathology of gastric body showing Helicobacter 
heilmanii (black arrow) gram- negative spirochete organisms within the 
gastric pits.

Figure 4 Paris classification: 0- Isp in the duodenum (black arrow).
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signs of anaemia such as pallor, lethargy and shortness of breath 
with symptoms usually manifesting in young children rather 
than adults. It is inherited in an autosomal dominant pattern. 
The risk of those with JPS developing GI cancers is 50%.

Diagnostic criteria of JPS:
 ► At least five juvenile colorectal polyps in the absence of 

family history of JPS, or
 ► Any juvenile polyposis in other parts of the GI tract, or
 ► Any number of juvenile polyps with a family history of JPS.
HHT or Osler- Weber- Rendu syndrome is an autosomal domi-

nant vascular condition affecting 1 in 5000–10 000 in Europe.6 
The condition is characterised by vascular lesions throughout the 
body including the oral mucosa, liver, lungs and brain. Compli-
cations include pulmonary AVMs that may lead to haemothorax. 
Cerebral manifestations include strokes, cerebral abscess and 
catastrophic haemorrhages.

The Curaçao diagnostic criteria of HHT, needs to meet three 
or more :

 ► Recurrent spontaneous epistaxis

 ► Telangiectasias in lips, oral cavity, fingers, nose
 ► Visceral lesions such as GI telangiectasia, pulmonary, cere-

bral and hepatic AVMs.
 ► Family history of first- degree relative with HHT.

Genetics
Two genes have been implicated in JPS: SMAD4 and Bone 
Morphogenic Protein 1A (BMPR1A). These two genes are 
involved in the signalling pathway of transforming growth 
factor-β (TGFβ), a serine/threonine kinase receptor. In normal 
epithelium, TGFβ is involved in tumour suppression by regu-
lating the cell cycle, inducing apoptosis and inhibiting angiogen-
esis of tumour. A significant source of TGFβ secretion comes 

Figure 5 Paris classification 0- Isp (arrow) found in the upper third of 
the oesophagus. Endoscopic mucosal resection was performed.

Figure 6 Narrow- band imaging of a polyp in the gastric body 
showing irregular microvascular and irregular microsurface pattern, 
using the vascular plus surface pattern (vs) classification system. Black 
arrow points to irregular microvascular vessels (tortuous and branched). 
Yellow arrow is the marginal crypt epithelium (villous structure). Wide 
open pit is shown by the red arrow.

Figure 7 Colonoscopy showing a pedunculated polyp Paris 
classification 0- Isp in the descending colon. Histopathology reported as 
inflammatory juvenile polyp.

Figure 8 Pillcam showing a small bowel polyp, Paris classification 
0-Ip.
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from fibroblasts. However, in tumour cells, TGFβ can inherit 
pro- oncogenic properties including aiding cancer cells with 
metastases and immune system evasion. The mechanism is not 
clearly elucidated, but research has shown that tumour cells are 
able to develop mutations resulting in non- responsive TGFβ 
receptors or mutations in the SMAD signalling pathway.7 8

The SMAD4 gene, previously known as the deleted in pancre-
atic cancer 4gene as it was found to be mutated in 50% of pancre-
atic adenocarcinomas. The SMAD family of genes are important 
in TGFβ signalling pathways. They directly affect transcription 
TGFβ target genes. SMAD4 is the common mediator of both 
TGFβ and bone morphogenic protein (BMP) signalling pathway.

TGFβ has two receptors: type I and type II. When TGFβ 
binds, the two receptors dimerise, and phosphorylate SMAD2 
and SMAD3 causing these proteins to bind together. When 
phosphorylated, the SMAD2/3 complex results in a conforma-
tional change allowing it to bind SMAD4. Together, SMAD2/3/4 

move into the nucleus to transcribe important downstream cell 
regulatory proteins (figure 11).

SMAD4 specifically is the common regulator in both TGFβ and 
BMP signalling. It consists of 12 exons and 10 introns. SMAD4 
regulates the G1/S check point by causing the cell cycle to arrest 
in the G1 phase. The SMAD2/3/4 complex induces apoptosis by 
encouraging transcription of proapoptotic genes. Mutations in 
SMAD4 have been found in intrahepatic cholangiocarcinoma, 
pancreatic adenocarcinoma and colorectal cancer.9–12

A prospective study found patients with JPS with SMAD4 
mutations were associated with more polyps in the gastric 
region, with significantly increased risk of upper GI malignancy, 
and worse prognosis than those with BMPR1A mutation.13 A 
small group of those with SMAD4 mutations also develop HHT. 
Those with SMAD4 mutations can develop HHT, JPS or a 
combination of both.

This is a unique case of a SMAD4 mutation JPS with HHT 
presenting in an adult at age 32 with no family history. The 
decision- making process was difficult because of his lack of a 
family history, and inconclusive histological results. Differential 
diagnoses considered included side- effect of valproic acid, Peutz- 
Jegher’s syndrome, Cronkite Canada syndrome, Osler- Weber 
Rendu syndrome and Menetrier’s disease.

H. heilmannii is a zoonotic microbe found in dogs. In our case, 
H. heilmannii was a distractor in the decision- making process.

Given that the majority of JPS is diagnosed in the paediatric 
population, it is prudent to be cognizant that the SMAD4 JPS–
HHT condition may manifest in the adult population, may 
present in those with no family history and may present at a 
later age. Wider and earlier recognition of this rare condition 
and awareness of its sequelae will not only avoid the risks asso-
ciated with the condition but will also benefit the offspring and 
future generations. The offspring of the affected parent will have 
a 50% chance of inheriting the mutated gene. Referral to genetic 
screening would allow at- risk family members to plan and 
initiate the process of endoscopic screening. The benefit of early 
endoscopic screening is allowing for early endoscopic polypec-
tomy which reduces the risk of bleeding, cancer and/or intestinal 
obstruction.14 It has been shown those with SMAD4 JPS–HHT 

Figure 9 Pillcam image showing a duodenal polyp (black arrow).

Figure 10 Pillcam showing an angioectasia (black arrow) in the small 
bowel.

Figure 11 TGFβ/SMAD4 signalling pathway. created with Biorender.
com. TGFβ, transforming growth factor-β.
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variants are at an increased risk of early onset colorectal cancer 
as early as 28 years of age.15

There is a paucity of data regarding surveillance recommen-
dations for JPS with SMAD4 mutation. A few studies have 
recommended baseline endoscopic screening of small intestine 
and colon at age 15 or when symptoms first start.16 Another 
study has recommended initial screening with only colonoscopy 
at 15–18 years then repeat every 1–2 years after. However, this 
guideline recommends commencement of UGE at age 25 and 
repeat every 1–2 years.17 A more updated guideline recommends 
commencing surveillance with both UGE and colonoscopy at 15 
years of age or when symptoms start, if the endoscopy results are 
normal then repeat surveillance every 2–3 years. If a polypec-
tomy was performed or if polyps were found in initial endosco-
pies then annual endoscopies should be performed until patient 
is polyp free. This guideline also recommend MR abdomen 
every 2–3 years for surveillance of the small bowel.18

In families with JPS/HHT with SMAD4 gene mutation, the 
affected parent’s offspring should be offered genetic testing 
before 15 years old as HHT findings begin earlier than polyps. 
Early surveillance for HHT will be beneficial as complications of 
HHT include pulmonary, brain and liver AVMs. Surveillance and 
early detection with CT or MRIs may prevent life- threatening 
haemorrhage, haemothorax and strokes.

For our patient, a multidisciplinary team involving surgeons, 
gastroenterologists and geneticists have made the clinical deci-
sion that he should have annual gastroscopies and colonoscopies 
to monitor his polyp burden and to perform polypectomies as 
needed. Capsule endoscopy will also be performed for him every 
2 years. His offspring will have surveillance starting at the age of 
15 years old, and earlier if any signs or symptoms present earlier.

Contributors WC wrote the article. CP provided interpretation of endoscopic 
findings, and insights on pathophysiology. PR provided explanation and description 
of pathology.
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Patient’s perspective

I’ve been feeling very up and down, just always in pain, and 
different. Eating now I have some pain, very uncomfortable, now 
I can eat a little bit more now. I constantly have this sickness 
type/butterfly/quinging type feeling these days. I recently got 
married, this has past year has been pretty stressful. I worry 
about whether I will be able to make it back home every time 
I’m admitted to the hospital. I’m back at work now. I’m relived 
I finally know what I have, but no one knows what will happen 
in the future. I hope the kids don’t get it. I feel hopeful in a way, 
and take each day as it comes. This condition is painful, but I will 
push through it and try to get on with it.

Learning points

 ► Juvenile polyposis syndrome (JPS) and hereditary 
haemorrhagic telangiectasia (HHT) with SMAD4 mutation can 
present in those with no family history and can be difficult to 
diagnose.

 ► Given that the majority of JPS is diagnosed in the paediatric 
population, it is prudent to be cognizant that JPS may also 
manifest in the adult population and usually present with 
symptomatic anaemia.

 ► Genetic screening was a crucial stepping stone in helping us 
confirm our patient’s diagnosis.

 ► Patients with JPS and HHT due to SMAD4 mutation should 
undergo various imaging modalities such as MRI or CT with 
contrast to exclude vascular lesions especially in the brain, 
liver and lung.

 ► Wider and earlier recognition of this rare condition and 
awareness of its sequelae will not only avoid the risks 
associated with the condition but will also benefit the 
offspring and future generations. Earlier recognition 
allows the commencement of endoscopic surveillance for 
the affected parent’s offspring. Thus, allowing for earlier 
endoscopic polypectomies, reducing the polyp burden and 
potentially reducing the risk of requiring major surgeries 
including a total gastrectomy or a colectomy.
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