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ABSTRACT

Pentalogy of Cantrell (POC) is known as an extremely rare congenital disorder which is characterised by a distinctive constellation
of five midline defects involving anterior abdominal wall, lower sternum, anterior diaphragm, diaphragmatic pericardium and heart,
often accompanied by complex intracardiac anomalies. The clinical spectrum of POC usually ranges from complete forms exhibiting
all five defects to incomplete type having partial expression thus contributing towards significant heterogeneity in presentation and
outcomes. The present narrative review article summarises current understanding of embryologic and molecular basis of POC
thereby highlighting the role of early mesodermal developmental failure during the first weeks of gestation. Advances in prenatal
diagnosis using ultrasonography, foetal echocardiography, Three-Dimensional (3D) imaging as well as foetal magnetic resonance
imaging have improved early detection, anatomical delineation along with prognostic assessment. Postnatal imaging supports into
comprehensive evaluation and surgical planning of POC cases. Management of POC thus remains primarily surgical while it also
needs a coordinated multidisciplinary approach inclusive of prenatal counselling, neonatal intensive care, cardiology and paediatric
surgery. Both single-stage as well as staged surgical strategies are used based upon disease severity, patient stability along with
emerging perinatal and foetal interventions offering potential benefits in selected cases. Despite improvements in diagnostic as well
as therapeutic modalities, prognosis remains variable which is closely linked to the severity of intracardiac and thoraco-abdominal
defects. Continued research focusing on genetic mechanisms, long-term outcomes, standardised management protocols is said
to be an essential aspect to optimise care and improve survival, quality of life in patients having POC.
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INTRODUCTION

The POC is known to be an extremely rare congenital disorder
which is characterised by a distinctive combination of five
midline defects affecting the lower sternum, anterior diaphragm,
diaphragmatic pericardium, supra-umbilical abdominal wall and
the heart with associated intracardiac anomalies [1]. The clinical
expression of POC exists along a wide spectrum that ranges from
complete forms having all five defects to partial variants which
show only few components [2]. These malformations arise due to
a disruption in early embryonic development usually resulting from
defective formation, differentiation and migration of mesodermal
structures during approximately 14-18 days of embryonic life [1,3].
This early mesodermal disruption further impairs development of
transverse septum of the diaphragm, ventral body wall resulting
into the characteristic thoraco-abdominal anomalies [3]. POC is
usually associated with ectopia cordis as well as supra-umbilical
omphalocele which contribute to clinical severity and prognosis
[4,5]. The spectrum of associated intracardiac anomalies is broad
inclusive of ventricular septal defect, atrial septal defect, tetralogy
of Fallot, other complex congenital heart diseases, which are key
determinants of survival of patients having POC [4,6].

The POC was properly described by Cantrell, Haller, Ravitch
in 1958, who reported a series of patients showing this unique
constellation of defects thereby it helped into establishing it as a
recognisable clinical syndrome [7]. Population-based estimates
suggest an incidence which ranges from approximately 5.5-7.9
per million live births while prevalence reported is 1 in 65,000 to
200,000 live births [1,8]. The POC appears to show a slight male
predominance having reported male-to-female ratios of about 1.3-
1.4:1 [8,9]. Geographic distribution does not show a clear region-
wise clustering although a larger proportion of reported cases
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originate from Europe, North America usually reflecting differences
in diagnostic access as well as reporting practices [9]. As many
of the severe cases are detected prenatally it can result in foetal
demise, termination of pregnancy thereby true incidence can be
underestimated in live-birth statistics [9].

Toyama later proposed a classification system in year 1972 for
adequately stratifying the syndrome based on the presence,
completeness of the associated defects thus aiding in diagnosis
and management planning [10]. The present narrative review article
further aimed to highlight about aetiopathogenesis, diagnosis,
management along with outcomes of POC to support informed
multidisciplinary clinical care.

Classification of Pentalogy of Cantrell (POC)

The POC is usually characterised by a specific constellation of
midline defects inclusive of anterior abdominal wall, lower sternum,
anterior diaphragm, diaphragmatic pericardium and intracardiac
structures [1,11]. Although classic description includes all five
anomalies, clinical presentations can further significantly vary in
number, combination of defects observed. Toyama’s classification
widely helps clinicians to categorise degree of expression of
syndrome [10]. Class | (definite or complete) are cases in which all
five characteristic defects are present [11]. Class Il (probable) which
refers to presentations with four of five defects, usually including both
ventral wall and intracardiac anomalies [10,12]. Class lll incomplete)
is of cases having various combinations of anomalies, usually with a
sternal defect but not fulfilling the criteria for a probable or complete
diagnosis [10,11].

The clinical usage of such a classification lies in its ability for
guiding prognosis and management, as the presence or absence
of specific defects especially major intracardiac lesions mostly
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influences surgical planning, outcomes [11]. Complete forms (Class
) is inclusive of a higher risk, complex need of surgical intervention.
Probable forms (Class Il) require comprehensive evaluation as well
as staged surgical intervention [11,12]. The incomplete forms (Class
lll) can usually present having less severe combined anomalies but
it requires individualised care [11]. By properly classifying patients
according to number, severity of anomalies present, Toyama’s
classification thereby provides a practical framework for clinicians
confronting POC [11]. Toyama’s Classification of POC is described
in [Table/Fig-1] [10-12].

Terminol- Clinical
Class ogy Defining features implications Reference(s)
Class | Definite / All five defects: Highest severity [10,11]
complete anterior abdominal and surgical
wall, lower sternum, | complexity;
anterior diaphragm, | often requires
diaphragmatic early, complex
pericardium, intervention
intracardiac
anomalies
Class Il | Probable Four of the five Requires [10,12]
defects, typically comprehensive
including ventral evaluation
abdominal wall and often
and intracardiac staged surgical
anomalies management
Class lll | Incomplete | Variable Generally [10,11]
combination of less severe;
defects, usually individualised
including a sternal management
defect, but not based on specific
meeting criteria anomalies
for complete or
probable forms

[Table/Fig-1]: Toyama’s Classification of Pentalogy of Cantrell (POC) [10-12].

Made by Authors

Clinical Features of Pentalogy of Cantrell (POC)

The POC manifests as a distinctive constellation of congenital
anomalies which all together define its clinical phenotype [13]. POC
is inclusive of midline thoraco-abdominal defects such as a supra-
umbilical anterior abdominal wall defect such as omphalocele,
which often allows protrusion of abdominal viscera covered by a
membrane [13]. Associated with this is a defect in the lower sternum
which ranges from a sternal cleft to complete absence thereby
predisposing to ectopia cordis, where heart is partially or entirely
located outside thoracic cavity [14]. Additional structural deficits
include deficiency of anterior diaphragm as well as diaphragmatic
pericardium resulting into abnormal commmunication between body
cavities and herniation of organs into the thoracic space [15,16].

Central to clinical presentation of POC are intracardiac anomalies,
which are highly variable but mostly documented in all the affected
cases [15]. The most frequent cardiac lesions are inclusive of
ventricular septal defects, atrial septal defects having more complex
malformations such as tetralogy of Fallot, double-outlet right ventricle
and ventricular diverticulum [15]. These cardiac anomalies usually
produce cardiac murmurs, cyanosis, haemodynamic instability
shortly after birth as well as significantly influence prognosis,
management strategies [14,15]. POC can be associated further
having a range of extracardiac anomalies which are craniofacial
malformations, limb abnormalities and other visceral defects,
contributing to its broad phenotypic spectrum also the clinical
challenges in diagnosis, care [13,17].

Rare and Atypical Clinical Manifestations of Pentalogy
of Cantrell (POC)

The POC can also present showing rare, unusual clinical features
which extend beyond its classic pentad of midline defects [18].
In some of the reported cases, POC has been associated having
additional structural anomalies not typically ascribed to syndrome,
thereby reflecting its broad phenotypic variability [18]. For example,
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there are few documented instances of POC occurring along with
craniosynostosis, hypogenesis of the corpus callosum as well as
tonsillar cerebellar herniation thus indicating involvement of central
nervous system in addition to thoraco-abdominal malformations
[18]. Such features highlight potential for inclusiveness of complex
multisystem in affected individuals which underscores about
the importance of adequate imaging as well as multidisciplinary
assessment [18].

Beyond structural anomalies of brain-skull, rare associations such as
single umbilical artery, other vascular anomalies which can be usually
identified on detailed foetal scans, postnatal evaluation thereby
further suggesting deviations in vascular development alongside the
primary defects [19]. Additionally, unusual combinations inclusive
of gastroschisis with cystic hygroma have been reported in early
gestation thus illustrating that POC can present with anomalies of
the lymphatic, abdominal wall systems which is not known to the
part of canonical pentad [20]. All of these findings while infrequent,
reflect embryologic complexity as well as variability of POC and
support the need for comprehensive prenatal imaging, genetic
evaluation [19,20].

Pathogenesis and Molecular Basis of Pentalogy of
Cantrell (POC)

The POC is believed to arise from an early embryologic failure in
ventral midline development usually involving defective differentiation,
proliferation as well as migration of lateral mesodermal and ventral
body wall structures during the first 14-18 days of embryogenesis
[21]. This disruption further results into a spectrum of midline
closure defects which affect abdominal wall, lower sternum, anterior
diaphragm, diaphragmatic pericardium and heart [21]. The concept
of a ventral midline “developmental field” further reflects that these
anomalies cluster due to perturbation of a common embryonic
region where adjacent mesodermal elements normally fuse and
differentiate thereby explaining about frequent associations with other
midline anomalies (e.g., cleft lip/palate) seen in cases of POC [21].

Considering the molecular level, no single gene mutation has
been identified definitively as universal cause of POC also the
condition is largely sporadic in nature [3]. However, case reports
as well as experimental models suggest roles for genes and
pathways important in mesodermal, cardiac development [3,22].
For instance, duplication of ALDH1A2 which is a gene encoding
enzyme that produces retinoic acid (a critical morphogen in early
embryogenesis), has been reported in association with syndrome,
implying disrupted retinoic acid signalling can contribute to abnormal
diaphragm, cardiac morphogenesis [3,23]. Experimental ablation
of Transforming Growth Factor-beta (TGFB) signalling (TGFBRII) in
Tagln-expressing cells in model organisms produces ventral midline
closure defects along with diaphragmatic hernias which further
resembles features of POC thus highlighting the importance of
mesenchymal signalling pathways in ventral body wall formation [22].
Other developmental pathways inclusive of Wnt/B-catenin which is
involved in mesenchymal cell migration have also been implicated
in midline defects relevant to POC [1,13]. Although the genetic
syndromes (such as trisomies 13, 18, 21, Turner) show occasional
association, precise molecular aetiology remains heterogeneous
and incompletely defined thus highlighting further about an unmet
need for further genetic and developmental studies [4,24]. Molecular
basis of POC is depicted through [Table/Fig-2].

Genetic Aspects of Pentalogy of Cantrell (POC)

Although POC is usually considered a sporadic condition, several
observations also suggest a potential genetic contribution into
its development [25]. Familial occurrences have been reported
in rare cases thereby raising possibility of inherited susceptibility
[25]. Some investigators have proposed an X-linked pattern of
inheritance usually in male-predominant cases having thoraco-
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MOLECULAR BASIS OF PENTALOGY OF CANTRELL

Largely Sporadic Condition

No Single Gene Mutation Identified

Genes & Pathways in Mesodermal
and Cardiac Development

~ 4 N

TGF-B Signaling (TGFBRII) Wnt / B-Catenin Pathway
Tagln-Cell Ablation in Models

ALDH1A2 Duplication

Disrupted Retinoic Acid Signaling Mesenchymal Cell Migration

Ventral Defects & Diapragmatic Hernias

Abnormal Diaphragm, Cardiac Defects Midline Closure Defects

Genetic Syndromes
Trisomy 13, 18, 21, Turner

Heterogeneous & Undefined Etiology

[Table/Fig-2]: Molecular basis of Pentalogy of Cantrell (POC).
Made by Authors

abdominal midline defects and ectopia cordis [25]. Additionally,
associations with chromosomal abnormalities have been described
inclusive of trisomy 13, trisomy 18 and Turner syndrome thus
supporting hypothesis that chromosomal imbalance during
early embryogenesis can predispose to POC [26]. Advances
in prenatal genetic testing including karyotyping, chromosomal
microarray analysis have therefore been recommended when POC
is suspected on foetal imaging for detection of underlying genetic
abnormalities to guide parental counselling [23]. However, due to
rarity of the condition as well as limited large-scale genetic studies,
exact inheritance pattern, genetic determinants of POC remain
incompletely understood thus warranting further investigation using
modern genomic approaches.

Diagnostic Approach and Imaging Modalities in
Pentalogy of Cantrell (POC)

The POC is a rare congenital syndrome which is defined by a
characteristic combination of five midline anomalies inclusive of
a supra-umbilical abdominal wall defect (often omphalocele),
lower sternal defect, anterior diaphragmatic defect, deficiency
of the diaphragmatic pericardium and congenital intracardiac
malformations such as ventricular septal defect or tetralogy of
Fallot [27,28]. These features result from aberrant embryological
mesodermal development which can be present in complete or
partial forms along with complete presentations including all five
defects [27]. Early and accurate diagnosis is very essential because
of the severity of the anomalies usually the intracardiac and thoraco-
abdominal defects which further heavily influences prognosis and
management planning of POC cases [29].

Diagnosis of POC starts prenatally with the use of routine obstetric
imaging [30]. Two-Dimensional (2D) ultrasound is main aspect of
antenatal detection, which helps to identify hallmark anterior wall
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as well as thoracic abnormalities including herniation of abdominal
contents, ectopia cordis (heart located outside the thoracic cavity)
[30,31]. Foetal echocardiography complements this through
delineating associated cardiac defects which are important for
counselling, surgical planning of the POC patients [26]. When
additional details are required, advanced imaging like foetal MRI
and postnatal Computed Tomography (CT) can further help for
clarifying extent of thoracic, diaphragmatic as well as pericardial
defects [32,33]. After birth, echocardiography, CT and MRI are
mostly used in combination for confirmation of the full spectrum
of anomalies while also it helps in multidisciplinary surgical strategy
[32,34]. Diagnostic approach in POC is described in [Table/Fig-3]
[26,31-34].

Emerging Diagnostic Modalities in Pentalogy of
Cantrell (POC)

Emerging approaches into diagnosis of POC have focused on
enhancing early detection accuracy as well as comprehensive
anatomical delineation beyond conventional 2D imaging [35].
Although case reports remain predominant source of evidence, 3D
ultrasound along with advanced foetal imaging techniques have
been reported for improvement of structural characterisation of
complex ventral-thoracic anomalies that are associated with POC
[35]. A 3D sonographic assessment in prenatal settings further
allows volumetric visualisation of anterior thoraco-abdominal wall
as well as associated malformations potentially facilitating clearer
differentiation of ectopia cordis, midline defects when compared
to traditional 2D scans alone [36]. There are documented cases in
which emphasise about 3D ultrasound utility in both third-trimester,
early pregnancy assessments of POC thereby highlighting its value in
revealing spatial relationships of anatomical abnormalities [36,37].

Foetal MRI has been increasingly used as a complementary modality
which enhances diagnostic precision for POC [38]. MRI provides
superior soft-tissue contrast as well as multiplanar capabilities which
can better define extent of diaphragmatic and thoraco-abdominal
defects [38]. MRI further provides appropriate information about
the relation of heart to surrounding structures usually in cases of
ectopia cordis or complex abdominal wall involvement that may
be challenging on ultrasound alone [38,39]. The combined usage
of foetal echocardiography along with MRI can be helpful for
optimisation of prenatal evaluation, offering improved delineation of
both cardiac and non cardiac components of syndrome as well as
valuable prognostic information for multidisciplinary planning in POC
cases [1,38].

Treatment and Management of Pentalogy of Cantrell
(POC)
Initial Management

The management of POC is usually surgical and multidisciplinary
which is focused on correcting complex combination of anomalies

Stage of
diagnosis Imaging modality Key findings identified Clinical utility Reference(s)
N . Omphalocele, ectopia cordis, anterior Primary screening tool for early detection
Prenatal Two-Dimensional (2D) ultrasonography abdominal wall and sternal defects and suspicion of POC [30,31]
Ventricular septal defect, atrial septal Defines cardiac anatomy. aids
Prenatal Foetal echocardiography defect, tetralogy of Fallot, other intracardiac o Y, . [26]
. prognostication and parental counselling
anomalies
Prenatal Foetal Magnetic Resonance Imaging Detailed visualisation of thoraco-abdominal Improves anatomical assessment when (32,33]
(adjunct) (MRI) structures, diaphragm, pericardium ultrasound findings are limited ’
Postnatal Transthoracic echocardiography Conflrmatlon of |nFracard|ap defects, Guides surgical planning and perioperative [32,34]
evaluation of cardiac function management
Postnatal Computed Tomography (CT) Slternal defegts, lthoraqc cage abnormalities, | Provides precise anatomical detail for [32,34]
diaphragmatic discontinuity reconstructive surgery
Pogtnatal Magnetic Resonance Imaging (MRI) Soft-tissue re!ahoqshms, mediastinal Complements CT while avoiding ionising [32-34]
(adjunct) anatomy, pericardial defects radiation

[Table/Fig-3]: Diagnostic approach in Pentalogy of Cantrell (POC) [26,31-34].
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inclusive of the heart, diaphragm, sternum, pericardium, anterior
abdominal wall [40]. The definitive treatment usually involves careful
planning with the help of a multidisciplinary team which spans around
prenatal counselling, neonatal intensive care, cardiology as well as
paediatric surgical specialties [40]. The overarching goals of surgical
intervention are firstly inclusive of correcting or palliating intracardiac
malformations, secondly to restore heart to its anatomical position
within mediastinum and thirdly to repair thoraco-abdominal as
well as diaphragmatic defects for protection of heart and other
internal organs [41,42]. Early surgical repair can be technically
demanding which also carries significant risk; neonatal procedures
are associated to higher mortality when compared with delayed
approaches, as critical structures are small and thoracic cavity is
also limited in space [43]. Therefore, stable infants can benefit from
initial conservative management which can further allow for some
physiologic maturation before proceeding forward for a definitive
reconstruction, whereas critically-ill neonates require timely surgical
intervention for preventing life-threatening complications associated
with POC [43].

Surgical Repair

In a study of eight patients undergoing radical one-stage repair,
multidisciplinary reconstruction of cardiac lesions as well as thoraco-
abdominal defects achieved satisfactory mid-term outcomes
without having any perioperative mortality thereby emphasising
about importance of achieving adequate mediastinal space as well
as securing the chest wall protection [44]. Staged management
inclusive of initial repair of omphalocele and coverage of heart in the
neonatal period along with delayed complete intracardiac corrective
surgery later in performed in the childhood, also highlights that timing
and sequencing of interventions are dictated by clinical status and
complexity of anomalies [45]. Adjunctive perioperative considerations
such as mesh or Gore-Tex reconstruction for abdominal wall
defects, intra-abdominal pressure monitoring along with vigilant
postoperative care owing to risks of respiratory insufficiency or
cardiac dysfunction are useful in POC [46]. Overall, surgical repair
remains mainstay of treatment, individualised, multidisciplinary
planning which is based upon defect severity as well as stability of
patient is an essential aspect to optimise outcomes in this rare and
challenging condition [45,48].

Current Treatment Modalities

Current treatment modalities for POC emphasise early prenatal
diagnosis, risk stratification as well as coordinated multidisciplinary
management in tertiary care centres [47,48]. Advances in foetal
imaging usually detailed foetal echocardiography, high-resolution
ultrasonography allow proper characterisation of intracardiac
defects and associated thoraco-abdominal anomalies thereby
facilitating individualised perinatal planning [35,48]. Delivery is
usually recommended in specialised centres equipped with
neonatal intensive care, paediatric cardiac surgery along with
advanced cardiopulmonary support [9,21]. Postnatal management
usually integrates staged surgical reconstruction along with
optimised perioperative critical care which is inclusive of ventilatory
support, haemodynamic stabilisation and careful monitoring of
cardiopulmonary function [16,43]. The individualised treatment
algorithms based on the severity of cardiac anomalies, presence
of ectopia cordis and size of abdominal wall defects are important
aspects as these factors significantly influence surgical feasibility as
well as overall prognosis of POC cases [30,43]. Such integrated
treatment strategies have contributed into gradual improvement in
survival, functional outcomes in selected patients having this rare
congenital syndrome [43].

Emerging Management for POC
Emerging approaches into management of POC are gradually
moving beyond traditional postnatal surgical repair toward innovative
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perinatal as well as multidisciplinary strategies which further aim to
improve perinatal outcomes usually in severe or incomplete forms
of the condition [49]. An emerging approach is pericardio-amniotic
shunting which is performed prenatally in foetuses having large
pericardial effusions associated with POC [49]. In a case reported,
shunting of the pericardial fluid into amniotic cavity at around 33 weeks’
gestation relieved lung compression, improved lung development also
contributed to a more favourable neonatal course thereby allowing
successful postnatal corrective surgery, eventual discharge home
in good condition [49]. This foetal intervention strategy represents
a novel way for addressing secondary physiological complications
in utero which could otherwise compromise survival while also
exacerbate pulmonary hypoplasia after birth [49].

Multidisciplinary perinatal care highlights about coordinated
management which spans from advanced prenatal imaging,
counselling to innovative postnatal support modalities, such
as usage of Extracorporeal Membrane Oxygenation (ECMO),
targeted ventilation strategies (e.g., inhaled nitric oxide) as well
as individualised staged surgical sequencing which is guided by
comprehensive risk assessment [16,50]. These approaches further
seek into optimisation of physiological stability before, during and
after definitive repair thus potentially reducing morbidity while also
improving survival in patients [50]. The most emerging strategies
remain grounded in case-based evidence which further requires
systematic research, early foetal intervention as well as tailored,
multidisciplinary perinatal protocols reflect a shift toward more
proactive, physiology-based management in selected cases of
high-risk foetuses and newborns having POC [50,51]. Treatment of
POC is depicted in [Table/Fig-4].

Short and Long-Term Outcomes in POC

The prognosis of POC usually depends upon severity of associated
cardiac anomalies, presence of ectopia cordis and the completeness
of syndrome [1]. Historically, the survival rates in patients were
reported to be approximately 30-40% where many affected
neonates die within early postnatal period because of severe cardiac
malformations, respiratory insufficiency, haemodynamic instability
[1,4]. Outcomes are poor in the complete form of syndrome and
in cases which are associated having significant ectopia cordis

Treatment of Pentalogy of Cantrell
-

« Correct Intracardiac Defects

Initial Management

« Prenatal Counseling &
Planning

* Restore Heart to Mediastinum

+ Repair Thoraco-Abdominal Defects

{

« Neonatal Intensive
Care

2

One-Stage Repair

« Single Radical Surgery

L 4
Staged Repair

« Initial Omphalocele Repair

« Secure Chest Wall Closure + Delayed Cardiac Surgery

Stable Patients « Timing Based on Condition

.

Critically Ill Infants

Emerging Strategies

« Pericardio-Amniotic Shunting

« Extracorporeal Membrane
Oxygenation (ECMO)

« Innovative Perinatal Care

Optimized Outcomes & Survival

[Table/Fig-4]: Treatment of Pentalogy of Cantrell (POC).
Made by Authors.
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or complex intracardiac defects [52]. Nevertheless, advances in
prenatal diagnosis, neonatal intensive care and staged surgical
reconstruction have led to gradual improvement into survival in
selected POC patients [21,43]. Among survivors, postoperative
recovery can be prolonged which is frequently complicated by the
need for extended ventilatory support as well as management of
cardiopulmonary complications [26]. Long-term survivors of POC
cases can achieve acceptable growth as well as functional outcomes
after adequate surgical correction in patients [26,53]. However, it
usually requires cardiology follow-up along with multidisciplinary
care due to residual cardiac defects, complications related to
thoraco-abdominal reconstruction [3,16].

Future Directions and Research Priorities in Pentalogy
of Cantrell (POC)

Future research on POC must to be focused on better understanding
underlying genetic, developmental causes of such a rare midline
defect, as its exact aetiology remains unclear [1]. The genetic
contributions and embryologic mechanisms inclusive of associations
with chromosomal abnormalities as well as potential gene mutations
could help clarify why POC occurs and how different phenotypes
arise which can further ultimately inform targeted prenatal screening
and counselling strategies [47]. Future investigations are likely to
explore refinements in prenatal diagnostics, long-term outcomes
as well as standardised management protocols with usage of
larger multicenter cohorts and registries [47]. As POC exhibits
wide variation in severity and outcomes, comprehensive data
collection could thereby support evidence-based guidelines for
risk stratification, timing along with sequencing of interventions,
assessment of quality-of-life measures in survivors of POC [52]. This
research direction aims for moving beyond isolated case reports
toward systematic studies which can improve prognostication,
therapeutic decision-making also family counselling [47,52].

CONCLUSION(S)

The POC is known as a rare, complex congenital syndrome which
is characterised by a wide spectrum of midline defects along with
significant variability in presentation, management and outcomes.
Early, accurate prenatal diagnosis that is aided by advanced imaging
modalities is very essential for optimal counselling as well as treatment
planning. Management of POC further needs individualised,
multidisciplinary approach which integrates surgical expertise along
with an intensive perioperative care. Emerging prenatal, perinatal
interventions show promise in improving outcomes while future
research focusing on genetic mechanisms, standardised care
protocols is very crucial for enhancing prognostication and long-
term quality of life in cases of patients having POC.
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