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In humans, the incidence of congenital defects of the

intraembryonic celom and its associated structures has increased
over recent decades. Surgical treatment of abdominal and

diaphragmatic malformations resulting in congenital hernia

requires deep knowledge of ventral body closure and the separation
of the primary body cavities during embryogenesis. The correct

development of both structures requires the coordinated and fine-

tuned synergy of different anlagen including a set of molecules

governing those processes. |
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Why less is known about
development of human body wall

New doors to
understand
Human
organogenesis

1) Genomic hybridization

2) Third generation sequencing

3) Transcriptome analysis

4) Synthetic human embryo
using )
human pluripotent stem cells
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What is needed?
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Schematic representation of human organogenesis showing various

stages of development of human embryo.

Abbreviations :-

G'W = Gestational week, (S = Connecting stalk, PPF = pleuro-peritoneal fold, PP( =
‘Pleuro-peritoneal canal

ST = Septum transversum, (DI = Congenital diaphragmatic bernia, GT = Gubernaculum
testis, PV = Processus vaginalis, PPV = Patent processus vaginalis
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NG OF EMBRYO

Amniotic cavity

Paraxial mesoderm
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Establishment of the Body
Cavities and First Body Wall
Closure
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Pleuro-pencardial Pleura-peritonaal
membrana membrane
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Pericardial Pernicardio-peritoneal
cavity canal cavity
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A Foregut
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1:  membrane
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I\ canal

I-' Pleuro-peritoneal membrane

Seplum transversum

Vitellointestinal
duct Midgut

Connecling stalk

Allantois Peritoneal

cavity

e Both the ectodermal layer and the somatople T
midline ventral to the umbilicus so the prima
composed of Lateral plate mesoderm and the 0

e (GATA 4 deficient mice — exhibit severe defect

wall because of disrupted cranio-caudal and W
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Descent of diaphragm: 4th week - cervical region
6th week - definitive position
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PHYSIOLOGICAL UMBILICAL HERNIA
AND ZND BODY WALL CLOSURE

) Ii is a naiural, normal
phenomenon which shows
protrusion of midgut loop
(herniation) outside the
abdominal cavity through
umbilical opening.

» Midgut loop protruding
through umbilical opening

e Duration: From 6th week to
12th week of UL

e Reduction of physiological
hernia occurs at “10 weeks
of embryonic period.

o Physiology: Abdominal cavity is smaller to accommodate rapidly elongating
gut. It results into the midgut loop berpiation. The midgut rotation and
increase in abdomen size accommodates midgut in the abdominal cavity.

o Muscles are classified according to the nerves involved: Ventral hypaxial and
dorsal epaxial. The hypaxial muscles, which are accompanied by ventral rami,
are responsible for ventral body wall closure.

e Rectus abdominis and the external and internal obligue abdominis muscles
develop before the return of the intestinal loop into the abdominal cavity.

 They migrate to their original position after reduction of physiological hernia.
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Gastroscbms

-

-« Due to failure of formation
of ventral body wall.

e Coils of intestine and other
abdominal viscera protrude
outside.

e Differs from omphalocele in
that there is the absence of
parietal sac covering the

| contents and it lies usually

Abdominal contents  Umbilical cord on the right side of
umbilical cord.

e (in omphalocele, Cord

Abdominal organs hil:arniate through defect attaches to the her

peritoneal sac)

Anterior abdominal wall defect

v
Herniate to the right of umbilical cord

‘Proboscoio umbilical bernia

e Protrusion of abdominal contents
through a defective anterior
abdominal wall at the umbilicus.

e If the umbilical hernia s
elongated, it is called proboscoid
umbilical hernia (like elephant
trunk).

e Usually, umbilical hernia
regresses spontaneously by 2-3
years of age, but proboscoid

umbilical hernia often requires

surgical correction.

Proboscoid
umbilical hernia
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¢
Ompbalocele
-7
"- s ‘-l
e Rare abdominal wall defect W Failure of reduction
. . physiological hernia
Abdominal contents |
remains outside of the *
abdomen in a sac. ' Protrusion of
e Sac is formed from an berianest e wilh
outpouching of peritoneum, through umbilicus
protrudes in the midline, _—
_through the umbilicus. PR
f
Ompbhalocele minor and
Protrusion of only major
coils of intestine
without solid organs
| e Omphalocele - abdominal
\ wall defect in that
Omphalocele minor abdominal contents are

Protrusion of
liver,

spleen,

intestinal coils

.

Omphalocele major

present in the cord outside
the abdominal cavity.

e Omphalocele minor — only a
few loops of gut in the sac.

e Omphalocele major -
contain most of abdominal
organs, including liver.
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‘Patent vitellointestinal duct

e Vitellointestinal duct
connects midgut loop to the
umbilical vesicle.

e Usually, vitellointestinal duct

Umbilicus obliterates during 5th-6th
weeks of [UL.

Catheter passed e Persistent vitellointestinal

through vitelline fistula . .

Note yellow bilious fluid duct produces vitelline

in catheter fistula causing discharge of

; yellow bilious fluid from the

umbilicus.

FINAL REMARKS

 ‘Taking the rising prevalence of abdominal cavity and wall defects into
account, the possibilities now opening regarding surgical care and
extended genetic clarification which offer new approaches to therapy.

« ‘The heterogeneity of disease patterns an0 varieties resulting from this anod
interruption of developmental process underlines the importance of
embryology for cliniciaps starting with the diagnosis up to the therapy.

« Comprehensive overview of embryogenesis that are crucial for the normal
development of the abdominal wall and the body cavities.

Page I0 :Facta Anatomica Anat 2(7): August 2023



FACTA TOM1
® CTA ANA CA o

References :

1. Dr. Yogesh Sontakke; A textbook of human embryology with clinical
cases and 3D illustrations; CBS Publishers & Distributors Pvt Ltd, New
Delhi.

2. Ghimire S, Mantziou V, Moris N, Martinez Arias A. Human gastrulation: the
embryo and its models. Dev Biol. (2021) 474:100-8. doi: 10.1016/j.
ydbio.2021.01.006.

3. Luckett WP. Origin and differentiation of the yolk sac and
extraembryonic mesoderm in presomite human and rhesus monkey
embryos. Am J Anat. (1978) 152(1):59-97. doi: 10.1002/aja.1001520106

4.Pechriggl E, Blumer M, Tubbs RS, Olewnik t, Konschake M, Fortélny R,
Stofferin H, Honis HR, Quinones S, Maranillo E and Sanudo J (2022)
Embryology of the Abdominal Wall and Associated Malformations— A
Review. Front. Surg. 9:891896. doi: 10.3389/fsurg.2022.891896.

5. Zahouani T, Mendez MD. Omphalocele. StatPearls. Treasure Island (FL)
(2021).

6.Karaman A, Aydin H, Goksu K. Concomitant omphalocele, anencephaly
and arthrogryposis associated with trisomy 18. Genet Couns. (2015) 26(1):
77-9. PMID: 2604 3511.

7. Chuaire Noack L. New clues to understand gastroschisis. Embryology,
pathogenesis and epidemiology. Colomb Med (Cali). (2021) 52(3):
e4004227. doi: 10.25100/cm.v52i3.4227.

8.Keshtgar A, Griffiths M. Incarceration of umbilical hernia in children: is the
trend increasing? European journal of pediatric surgery. (2003) 13(01):40-
3. doi: 10.1055/s-2003-38299.

Page II :Facta Anatomica Anat 2(7): August 2023



TACTA ANATOMICA

MESSAGE FROM EXECUTIVE DIRECTOR
PROF.DR. (COL.) CDS KATOCH, AIIMS RAJKOT

I heartily congratulate the Department of Anatomy for
bringing this informative newsletter on the anatomical
explanation of the Anterior abdominal wall defects. My
best wishes to the entire team.
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