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Abstract

Our case focuses on a patient with a rare mutation, 9pter-9p22.2 interstitial deletion, associated with unique presentation and specific cardiac 
abnormalities which have not previously been associated with this condition. The subject was a term male infant born with an omphalocele which 
had been diagnosed prenatally. Upon delivery he was noted to have craniofacial and limb abnormalities, and found to be persistently hypoglycemic, 
requiring a significantly elevated glucose infusion rate. On echocardiogram an aortic coarctation was identified. He underwent cardiac repair, but 
ultimately developed severe pulmonary hypertension complicated by multiple episodes of cardiopulmonary arrest. To our knowledge there are only 
26 previously identified patients with similar copy number variants on this region reprinted in the literature or identified in the Decipher database. This 
case report is not only able to help build knowledge which can be used to predict phenotypes, but it can also shed light on some of the more devastating 
characteristics possible with this condition. While this subject did have two of the most common symptoms involved, craniofacial and musculoskeletal, 
he also had cardiovascular abnormalities, which had only been identified in one other patient with 9pter-9p22.2 interstitial deletion. It was also a goal 
of this report to identify similarities and differences between 9pter-9p22.2 interstitial deletion with the much more well-known disease, 9p minus 
syndrome. Of patients with 9p minus, craniofacial and musculoskeletal abnormalities are very common. Patients also frequently have visceral defects, 
intellectual disabilities, hypoglycemia, genital defects, and a small incidence of cardiovascular defects. More subjects are needed for further evaluation, 
but it appears that 9pter-9p22.2 interstitial deletion may be much more similar to the larger 9p minus syndrome than previously appreciated. 

Introduction/Background

Current advancements in pediatric critical care as well as the 
evolution of human genomic investigations have revealed a wide 
range of clinical pathologies warranting further classification and, in-
turn, clinical correlations by providers. The DECIPHER database has 
focused on cataloguing specific mutations with correlated phenotypes 
to better characterize genetic abnormalities [1].

9p deletion syndrome is a pathologic genetic copy number variant 
initially identified in 1973 by Alfi and colleagues [2]. Since this time, 
more than 100 cases of 9p minus have been reported worldwide. 
The syndrome represents a heterogeneous condition, characterized 
upon initial presentation with craniofacial abnormalities (including 
trigonocephaly, midface hypoplasia, upslanting palpebral fissures, 
anteverted nostrils, depressed nasal bridge, long philtrum, and 
hypertelorism), short neck, increased inter-nipple distance, positional 
limb defects, nonketotic hypoglycemia, external genitalia anomalies, 
and cardiac abnormalities [3]. Follow up and longitudinal assessments 
demonstrate neurocognitive difficulties including low IQ (mean of 

49), global developmental delays, hypotonia, and behavioral problems 
[4]. Visceral abnormalities including inguinal or umbilical hernias and 
omphaloceles have also been reported [5,6]. Swinkels et al. previously 
observed approximately 15% of patients with 9p- syndrome had an 
omphalocele [7].

More specifically, 9pter-9p22.2 interstitial deletion, is a micro-
deletion syndrome which has demonstrated an emerging clinical 
significance and has currently been diagnosed in 26 patients across 
the globe. As shown in Table 1, these patients share many phenotypic 
similarities to 9pminus, but 9pter-9p22.2 interstitial deletion 
is subtyped with an even stronger association with craniofacial 
deformities and developmental delays [8]. 

With the apparent rise in the frequency of 9pminus diagnosis and 
concomitant presentations of the 9pter-9p22.2 interstitial deletion 
subtype, our report serves to catalogue and summarize the available 
data to provide initial diagnosing providers and follow up clinicians 
with a more robust clinical picture to best manage these complex 
patients. 



Koslow E (2018) Novel Case of 9p- Deletion in a Patient with Cardiac Pathology and a Review of the Literature 

J Clin Res Med, Volume 1(2): 2–3, 2018 

Table 1. Phenotypic abnormalities in known patients with 9pter-9p22.2 interstitial 
deletion [8].

Phenotypic Abnormality Number with 
abnormality (N = 26)

% with abnormality 

Head, ears, eyes, nose, 
throat

10 38.5

Developmental 10 38.5

Musculoskeletal 6 23.1

Endocrine 3 11.5

Neurologic 2 7.7

Skin 3 11.5

Cardiovascular 1 3.8

Gastrointestinal 1 3.8

Genitourinary 1 3.8

Pulmonology 0 0.0

Fetal 1 3.8

Other 0 0.0

Unknown 10 38.5

Clinical Report

The subject of concern was a term male singleton born to a 25 
year old G3P1 mother with insignificant past medical history. The 
pregnancy management involved a multi-disciplinary approach 
including maternal fetal medicine, neonatology, pediatric cardiology, 
and genetics due to concern for omphalocele with hepatic effect 
appreciated on prenatal anatomy ultrasound. 

The child was delivered via scheduled cesarean section and received 
routine newborn resuscitation from the intensive care team with the 
use of a bowel bag. The initial transition period was complicated 
by hypoglycemia requiring a glucose intravenous infusion bolus in 
addition to an escalation of the glucose infusion rate to a maximum 
9.9 mg/kg/min at 24 hours of life. 

The patient’s remarkable findings on physical exam consisted of: 
frontal bossing with prominent metopic ridge, up-slanting palpebral 
fissures, posteriorly rotated ears; heart sounds auscultated with 
continuous machine-like murmur; 3 cm omphalocele; wide-spaced 
nipples; sandal gap deformity, talipes equinovares of the left foot. 

Given the patient’s constellation of clinical signs and symptoms, 
the neonatal team proceeded down the diagnostic pathway for 
Beckwith Wiedemann syndrome by obtaining an echocardiogram. 
The study revealed biventricular hypertrophy with normal function, 
a hypoplastic transverse arch with coarctation, and a PFO with 
left to right shunting. Following intubation in preparation for 
transfer, the patient was started on Prostaglandin 0.05mcg/kg/min. 
Prior to transfer, and due to the presumptive clinical diagnosis of 
Beckwith Wiedemann, blood was obtained for genetic analysis. This 
investigation later revealed the etiology of the child’s defects was 
9pter-9p22.2 interstitial deletion. 

After transfer to a higher level of care, the child underwent aortic 
arch repair. Preoperative echocardiogram demonstrated moderate to 
severe hypoplasia of the transverse and distal arch, multiple ventricular 
septal defects (perimembranous and muscular) with occasional bi-
directional shunting, a stable atrial septal defect, as well as a bicuspid 
aortic valve. He ultimately required multiple surgeries including 
the previously stated aortic arch repair, hemidiaphragm plication, 
tracheostomy, gastrostomy-tube with Nissen fundoplication, and 
omphalocele repair. He spent several weeks in intensive care units 
during which multiple desaturation and code events occurred. 
Ultimately, at 5 months of life, palliative measures were put in place 
and shortly after the child died.

Discussion

The purpose of this report was to present the current knowledge 
known on 9pter-9p22.2 interstitial deletion, expand the available 
literature concerning the more well recognized 9p minus syndrome, 
and compare 9p minus syndrome to 9pter-9p22.2 interstitial deletion. 
This will ideally enable providers to better identify this subtype, as well 
as formulate appropriate treatment, surveillance, and prognostic plans. 

The available cases of 9pter-9p22.2 interstitial deletion revealed 
craniofacial abnormalities (38.5%), developmental delays (38.5%) 
and musculoskeletal abnormalities (23%) as the most common 
features typically identified. While our subject exhibited craniofacial 
and musculoskeletal abnormalities, he also demonstrated a less well 
recognized condition: congenital cardiac abnormalities. Prior to this 
report only one patient had been identified with cardiac dysfunction. 
While it is unclear specifically what cardiac abnormalities the previous 
patient had, our patient had significant cardiovascular compromise, 
including aortic coarctation, aortic hypoplasia, an atrial septal defect, 
ventricular septal defects and a bicuspid aortic valve. Due to such a 
small sample size, each additional patient with a specific feature, 
such as cardiac abnormalities has the potential to change the current 
associated risk related to that feature. Ultimately, subjects with the 
more common craniofacial and musculoskeletal abnormalities may 
warrant baseline echocardiograms and chest radiographs to evaluate 
for congenital cardiac defects. This may facilitate early recognition 
of deadly, congenital defects and hasten transfer, management and 
therapy at the appropriate facility. 

Conclusion

Ideally, this report will aid clinicians in identifying and managing 
patients with 9pter-9p22.2 interstitial deletion. It is a significant 
copy number variant which, while sometimes fairly benign, has 
the potential to be devastating, and potentially fatal. Patients with 
confirmed or suspected 9pter-9p22.2 interstitial deletion would likely 
benefit from cardiovascular screening as well as potential transfer to a 
pediatric heart center. 
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