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Abstract. Aim: To present a case of intestinal pseudo-obstruction in a paediatric patient with 
Kleefstra syndrome type 1 as a new clinical feature of this rare genetic disorder. Case report: 
A seven-year-old patient was admitted to the emergency department for nausea and 
vomiting. Clinical examination showed distended, meteoristic abdomen without detectable 
peristaltic sound. Abdominal X-ray revealed air-fluid levels and possible right subdiaphragmatic 
air collection. An urgent exploratory laparotomy was indicated. Intraoperatively, extremely 
dilated loops of small and large intestine up to the distal sigmoid colon were noted. No 
anatomical or mechanical causes of obstruction were found. The postoperative course was 
complicated by dysfunctional intestinal motility and urinary catheter-related infection which 
required prokinetics and intravenous antibiotic therapy. The patient was transferred to a 
paediatric centre specialized in intestinal motility disorders for further treatment. 
Conclusion: This is the first case of intestinal pseudo-obstruction described as a part of 
clinical presentation of Kleefstra syndrome type 1. Further research and re-evaluation of 
patients with KS1 is needed to determine if intestinal pseudo-obstruction is a new clinical 
manifestation depending on the size of the deletion or a repercussion of hypotonia 
sequential to an underlying syndrome. 

Key words: genetic disorder; hypotonia; intestinal pseudo-obstructions; 9q34.3 microdeletion 
syndrome

Sažetak. Cilj: Prikazati slučaj sedmogodišnjeg pacijenta sa sindromom Kleefstra tipa 1 i 
akutnim nastupom intestinalne pseudoopstrukcije. Prikaz slučaja: Sedmogodišnji pacijent 
primljen je u hitnu medicinsku službu zbog mučnine i povraćanja. Kliničkim pregledom 
utvrđen je distendiran, meteorističan abdomen, nečujne peristaltike. Nativni radiogram 
abdomena prikazao je aerolikvidne nivoe i srpoliku transparenciju ispod desne kupole 
dijafragme. Sukladno kliničkoj slici i radiološkom nalazu postavljena je sumnja na ileus i 
moguću perforaciju šupljeg organa te je indicirana hitna eksplorativna laparotomija. 
Intraoperativno su uočene ekstremno dilatirane vijuge tankog i debelog crijeva sve do 
završnog dijela sigmoidnog kolona. Eksplorativnom laparotomijom nije pronađena perforacija 
šupljeg organa niti mehanički uzrok opstrukciji pasaže pa se postavila sumnja na intestinalnu 
pseudoopstrukciju u sklopu osnovnog sindroma. Poslijeoperacijski tijek zakomplicirao se 
otežanim uspostavljanjem peristaltike i uroinfekcijom kao posljedicom duže kateterizacije, 
što je zahtijevalo uvođenje prokinetika i terapiju antibioticima. Pacijent je prebačen u uže 
specijaliziranu ustanovu na daljnje liječenje. Zaključak: U prikazanom slučaju intestinalna 
pseudoopstrukcija po prvi je put opisana u sklopu sindroma Kleefstra tipa 1. Budući da je ovo 
prvi takav opisani slučaj, potrebna su daljnja istraživanja i reevaluacija pacijenata sa 
sindromom Kleefstra tipa 1 kako bi se utvrdilo radi li se o novoj kliničkoj manifestaciji ovisnoj 
o veličini delecije ili posljedici generalizirane hipotonije u sklopu osnovnog sindroma.

Ključne riječi: genetski poremećaj; hipotonija; intestinalne pseudoopstrukcije; 9q34.3 mikro-
delecijski sindrom
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INTRODUCTION

Kleefstra syndrome (KS) is a rare genetic disorder 
divided into two types depending on the affected 
gene. Kleefstra syndrome type 1 (KS1) is caused by 
a microdeletion of the 9q34.3 chromosomal re-
gion or a heterozygous mutation in the euchroma-
tin histone methyltransferase 1 (EHMT1) gene1. It 
is characterized by intellectual disability, childhood 
hypotonia, and distinct facial features. Additional 
clinical features include seizures, behavioural ab-
normalities, congenital heart defects, and urogeni-
tal anomalies1,2. The main phenotypic features 
arise from haploinsufficiency for the EHMT1 
gene2. The estimated prevalence is 1 per 200,000 
individuals diagnosed with intellectual disability3. 
Gastrointestinal (GI) disorders aren’t a part of ini-
tial clinical presentation of KS1. GI disorders de-
scribed so far as a part of clinical presentation of 
KS1 are anal atresia and gastro-oesophageal re-
flux2, 3. Intestinal pseudo-obstruction is a gastroin-
testinal motility disorder characterized by 
recurrent intestinal obstruction, without evidence 
of mechanical or anatomical occlusion4. Intestinal 
motility disorders, to our knowledge, have not 
been previously described as part of KS1. 
This case report presents a seven-year-old boy 
with KS1 and acute onset of intestinal pseudo-
obstruction. 

CASE REPORT

A seven-year-old boy with KS1 was admitted to 
the paediatric emergency department for nausea 
and vomiting. At the age of 21 months, the pa-
tient was referred to genetic testing due to gen-
eralized hypotonia, developmental delay, facial 
dysmorphisms, recurrent bronchoobstruction, 
hypertrophic obstructive cardiomyopathy, and 
atrial septal defect. Multiplex ligation-dependent 
probe amplification (MLPA) detected deletion of 
the EHMT1 gene in 9q subthelomeric region as 
well as deletion of CACNA1B and NELF gene 
(known as NSMF gene) in the 9q34.3 chromo-
somal region. The patient’s family did not con-
sent to further genetic testing. At admission to 
the paediatric emergency department, the abdo-
men was distended, meteoristic, soft, and pain-
less, with absent peristaltic sounds. 

The abdominal X-ray revealed significant colonic 
distension with air-fluid levels and right subdia-
phragmatic sickle-shaped transparency (Figure 
1). Differentials included ileus and hollow organ 
perforation. A bisacodyl suppository and na-
sogastric tube were applied to provoke stool. The 
day after admission, a clinical exacerbation was 
noticed with a distended and tender abdomen. 
Abdominal X-ray showed persistent air-fluid  
levels with dilated bowel and a possible air col-
lection beneath the right costal arch. After a pre-

No organ perforation or mechanical cause of obstruction 
was found. The pathohistological examination of the 
sigmoid colon described no ganglion cell disorders that 
would indicate Hirschsprung’s disease. Specimens of the 
ileum and appendix were normal.

Figure 1. Abdominal X-ray revealing air-fluid levels (black arrow) and 
subdiaphragmatic sickle-shaped transparency (white arrow). 
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operative assessment, the patient underwent 
urgent exploratory laparotomy. Intraoperatively, 
extremely dilated loops of small and large intes-
tine up to the distal sigmoid colon were noted. 
Appendectomy was performed, and intestinal 
decompression was achieved by enterotomy. The 
biopsy specimens of the terminal ileum and sig-
moid colon were collected for pathohistological 
analysis. No organ perforation or mechanical 
cause of obstruction was found. The suspicion of 
intestinal pseudo-obstruction as part of the un-

disability3. Even though they are not a part of ini-
tial clinical presentation, GI disorders described 
so far include anal atresia and gastroesophageal 
reflux2, 3. This could be the first case of intestinal 
pseudo-obstruction as a clinical manifestation of 
KS1. 
Intestinal pseudo-obstruction may be acute or 
chronic. Acute pseudo-obstruction occurs due to 
drug toxicity, electrolyte abnormalities, infection, 
trauma, or postoperatively4,5. Chronic pseudo-
obstruction causes are visceral neuropathies, my-
opathies, and anomalies of the gastrointestinal 
(GI) tract4,5. In our case, intestinal biopsy showed 
no abnormalities, excluding myenteric plexus dis-
orders and GI smooth muscle disorders as the 
cause. According to previous medical history, no 
underlying cause could be found.
The most common clinical presentation of KS1 in-
cludes severe developmental delay and intellec-
tual disability, behavioural disorders, childhood 
hypotonia, and distinct craniofacial dysmor-
phisms6,7. Other associated clinical findings include 
congenital heart defects, urogenital anomalies, 
epilepsy, and increased body weight6,7. Due to the 
diagnosed KS1, the patient suffered from hypoto-
nia, developmental delay, facial dysmorphisms, 
recurrent bronchoobstruction, hypertrophic ob-
structive cardiomyopathy, and atrial septal de-
fect. MLPA detected deletion of the EHMT1 gene 
in the 9q subthelomeric region as well as dele-
tion of CACNA1B and NELF gene in 9q34.3 chro-
mosomal region. Deletion of the EHMT1 gene is 
responsible for the main phenotypic features of 
KS18. As Harada et al. have reported, CACNA1B 
gene is a voltage-dependent calcium channel 
gene that encodes an N-type calcium channel in-
volving neurotransmitter release from neurons9. 
The aforementioned authors also reported that 
the reduction of N-type calcium channel activity 
may be an additional factor for the occurrence of 
epilepsy or developmental delay and intellectual 
disability9. 
NELF gene encodes nasal embryonic luteinizing 
hormone-releasing hormone (LHRH) factor9. Dur-
ing embryonic development, Nelf is expressed in 
peripheral and central nervous systems, includ-
ing olfactory sensory cells and LHRH cells9. As 
Kramer et al have reported, it is suggested that 

The suspicion of intestinal pseudo-obstruction as part 
of the underlying syndrome was raised. Intestinal 
pseudo-obstruction may be a new clinical feature of 
Kleefstra syndrome type 1.

derlying syndrome was raised. Postoperatively, 
the patient was hemodynamically stable. An in-
crease in inflammatory markers prompted the in-
troduction of intravenous ceftriaxone. On the 
fifth postoperative day, an urgent laparotomy 
was indicated due to wound dehiscence. Intraop-
eratively, dilated small and large intestine loops 
were observed. Perforation of the sigmoid colon 
occurred at the site of previously taken biopsy. 
Due to slower wound healing and poor motili-
ty, anus praeter was performed at the descend-
ent colon level.
The postoperative course was complicated by 
dysfunctional intestinal motility and urinary cath-
eter-related infection which required prokinetics 
and antibiotic therapy.
The pathohistological examination of the sigmoid 
colon described no ganglion cell disorders that 
would indicate Hirschsprung’s disease. Speci-
mens of the ileum and appendix were normal. 
The patient was transferred to a paediatric cen-
tre specialized in intestinal motility disorders for 
further treatment. An ileostomy was formed, and 
Percutaneous Endoscopic Gastrostomy (PEG) was 
placed.

DISCUSSION

Kleefstra syndrome type 1 is a rare genetic disor-
der with the estimated prevalence of 1 per 
200,000 individuals diagnosed with intellectual 
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Nelf plays a role in guidance for olfactory axon 
projections and neutrophilic migration of LHRH 
cells10. 
According to the genetic testing which has been 
done, the size of the deletion cannot be deter-
mined. Depending on the size of the deletion, 
there is a possibility that a gene has been affect-
ed which could explain the intestinal motility  
disorder and the onset of intestinal pseudo-ob-
struction. As Gamboa H. E. et al. have reported, 
genetic abnormalities and syndromes often 
present with intestinal pseudo-obstruction5. They 
presented several syndromes caused by identi-
fied genetic mutations with intestinal pseudo-ob-
struction as a phenotypic feature5. For example, 
Congenital myopathy and gastrointestinal pseu-
do-obstruction syndrome caused by mutation of 
POLG1 gene presents with severe hypotonia and 
generalized muscle weakness, abdominal disten-
sion, and hypoactive bowel5. 
However, concerning the patient in question, this 
would have had to be confirmed with further ge-
netic testing which was not consented to in this 
case.
Intestinal pseudo-obstruction, to our knowledge, 
has never been described as a clinical presentation 
of KS1. The proposed pathophysiological mecha-
nism of decreased intestinal motility is hypotonia 
of intestinal smooth muscle4. The patient’s medi-
cal history noted occasional constipation. The ex-
acerbation of decreased motility might have 
caused pseudo-obstruction. We suggest further 
research and re-evaluation of patients with KS1 to 
determine if intestinal pseudo-obstruction is a 
new clinical manifestation depending on the size 
of the deletion or a repercussion of hypotonia se-
quential to an underlying syndrome. 

CONCLUSION 

Kleefstra syndrome type 1 is a rare genetic disor-
der caused by a microdeletion of the 9q34.3 
chromosomal region or a heterozygous mutation 

in the EHMT1 gene1. Intestinal pseudo-obstruc-
tion, to our knowledge, has not been previously 
described as a part of KS1. 
To summarize, further research and re-evaluation 
of patients with KS1 is needed to determine if in-
testinal pseudo-obstruction is a new clinical man-
ifestation of KS1.
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