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Abstract

A prospective study that review the types of congenital diaphragmatic defects in pediatric age groups in Basra and
their outcome, to describe the demography of diaphragmatic defects and to assess their mortality and morbidity. This
study was conducted at the neonatal intensive care unit and surgical ward of the Basra children specialty hospital. The
medical records of 67 diaphragmatic defects patients, admitted to the hospital from July 2013and July 2015. Data for
patient demographics, associated congenital anomalies, and mortality were collected in this study in addition to the types
of diaphragmatic defects. In this study Bochdalek hernia is the commonest type of diaphragmatic defects in all age
groups (64.2%), followed by diaphragmatic event ration (13.4%), hiatus hernia (11.9%), Morgagni hernia (4.5%),
congenital central hernia (4.5%), and finally absent hemi diaphragm (1.5%). Male is affected more than female in all age
groups. Shortness of breath is the presenting feature in all age groups with predominance in neonates. Vomiting is the
second presenting feature, especially in infant and older children. Associated anomalies occur in about 19.4%. Overall
complication rate was 24.1 and the survival rate was 80.3%. It may not reflect the real survival because many fetal and
post-delivery deaths occurred and not registered in our society.One should have a high index of suspicion regarding
diaphragmatic defects especially those neonates presenting with shortness of breath. Most neonates with diaphragmatic
defects are diagnosed by plain chest x-rays (88.2%) so that we should avoid injudicious use of contrast study or CT scan
for the diagnosis of diaphragmatic defects. High survival rate may not reflect the real event because many patients died
before, during, or just after delivery so that prenatal diagnosis and management of diaphragmatic defect must be
encouraged.
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Introduction

( jongenital diaphragmatic hernias are
complexand life-threatening lesions
that are not just anatomicdefects of the

diaphragm, but represent a complex set

ofphysiologic derangements of the lung, the

pulmonaryvasculature, and related structures,

diaphragmatic hernias remain an important
cause of perinatal morbidity and mortality

worldwide [1, 2].The management of
posterolateral congenital diaphragmatic hernia
remains a  challenge for  pediatric
surgeons[1,2].The incidence of congenital
diaphragmatic hernia has been reported
between 1 in2000 to 5000  births
[3].Approximately,80% of congenital
diaphragmatic  hernia are left sided

[1,4].Although previously thought to be low,
the incidence of associated malformations in
infants with a congenital diaphragmatic hernia
ranges from 10-50%. Cardiac anomalies have

been found in 24% of infants[5].The
diaphragm is derived from the septum
transversum, the two  pleuroperitoneal
membranes, muscular components from

somites at cervical segments three to five, and
the mesentery of the esophagus [6].Newborns
with congenital diaphragmatic hernia typically
present with respiratorydistress. The infants
will often have a scaphoid abdomen and
anincreased chest diameter.[1]Small
diaphragmatic hernias may present with
respiratory or gastrointestinal symptoms in
later childhood [7].The diagnosis of congenital
diaphragmatic hernia is typically made by
chestradiography. In rare circumstances, a
contrast radiographis necessary. Occasionally,

congenital  diaphragmatic =~ hernia  may
beasymptomatic and discovered incidentally
[8,9].

Overall survival was 64% in which birth
weight and 5-minute Apgar scores had the
strongestcorrelation [1].Anterior
diaphragmatic hernias of Morgagni account
for less than 2% of all congenital
diaphragmatic hernias [1].Eventration of the
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diaphragm is an abnormal elevation ofthe
entire hemi diaphragm or, more commonly,
the anterior aspect of the hemidiaphragm. This
elevation produces a paradoxical motion of the
affected hemidiaphragm[10].

The aim of this study was to describe the
epidemiological characteristics of
diaphragmatic defects in pediatric age
groups in Basrah, to study the types of
diaphragmatic defects in pediatric age
groups and their clinical implications, and
to analyze the mortality rate ofdifferent
types of congenital diaphragmatic defects.

Materials and Methods

This study was conducted at the neonatal
intensive care unitand surgical ward of the
Basra children speciality hospital. The medical
records of 75 diaphragmatic defect patients,
admitted to the hospital from July 2013 and
July 2015. Seven cases were excluded due to
incomplete data and one traumatic patient also
excluded, so that a total of 67 cases were
studied.Data collecting form for age ,sex,
patient demographics, associated congenital
anomalies, and mortality were collected in
addition to the type of diaphragmatic defects.

Results

Bochdalek hernia is the commonest type of
diaphragmatic defects in all age groups
(64.2%); furthermore it is the predominant
type in neonates (91.2%). The incidence of
diaphragmatic eventration and Morgagni
hernia increases with advancing age. Hiatus
hernia has higher presentation in infancy (30%
of all defects in infants, and 75% of hiatus
hernia occurred in infants), followed by older
children (25%) with no reported occurrence in
neonates. Overall, the frequency as follow:
Bochdalek hernia (64.2%), diaphragmatic
eventration (13.4%), hiatus hernia (11.9%),
Morgagni hernia (4.5%), congenital central
hernia  (4.5%), and finally  absent
hemidiaphragm (1.5%).
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Table 1: Age related types of diaphragmatic defects
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Bochdale | Eventratio | Morgagn | Central | Absent Hiatus
k n 1 hemi- hernia
diaphragm

Neonates | 31 2 0 0 0 34

91.2% 5.9% 0% 2.9% 0% 0% 50.7%
Infants 7 4 1 1 6 20

35% 20% 55 5% 5% 30% 29.9%
>12 5 3 2 0 2 13
months 38.5% 23.1% 15.4% 7.7% 0% 15.4% 19.4%
Total 43 9 3 3 1 8 67

64.2% 13.4% 4.5% 4.5% 1.5% 11.9% 100%

Male was affected more than female in all age
groups with an overall ratio of 1.39The
majority of patients were term 97%.

Shortness of breath was the presenting feature
in all age groups (76.1%) with predominance
in neonates (97%). Vomiting is the second

presenting feature, especially in infant and
older children (16.4%). Four patients
presented with recurrent chest infections (2
infants and 2 older children).One patient only
presented with hematemesis (infant).

Table 2: Age related presentation of diaphragmatic defects

Associated anomalies occur in about 19.1% (4
cases had no comments about associated
anomalies), especially affecting neonates
22.8%. Congenital heart disease occurred in 8
cases (12.7%), and represent 66.7% of all
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associated anomalies. Otheranomalies
included renal, Meckel's diverticulum, pectus
excavatum and congenital cataract, one for
each (1.6%).
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Table3:Age related associated anomalies

Present

No. | %

Neonates

Infants 2 10% 18 | 90% 20 | 100%

>12

months

Total 12 [ 19.1% |51 |80.9% |63 | 100%
Overall complication rate was 24.1 (14 cases). (1.7%), requiring re-exploration and did
No significant differences in complication rate survive. Early adhesions, lung collapse,
found in different age groups (neonates uremia in 2 caseeach (3.4%). Severe
=24.1%, infants=23.5%, older =25%). Simple respiratory  infections, gastric  volvulus,

wound infection occurred in 2 neonates
(3.4%), while burst abdomen in one infant

anemia, and hypoglycemia in one case each
(1.7%).

Table 4: age related complications

Present

Neonates

Infants 4 23.5

>12

months

Total 14 24.1
%

13

44

76.5% | 17

75.9% | 58

Most neonates with diaphragmatic defects are
diagnosed by plain chest x-rays (88.2%).
Overall 44 patients (65.7%) were diagnosed
by plain chest x-rays only. The need for
contrast study or CT scan is increased by
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advancing age. Sixteen patients (23.8%)
required contrast study to confirm diagnosis,
while 7 cases (11%) were diagnosed by CT
scan.
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Table 5: Age related diagnostic modalities

Chest x-rays

Contrast study | CT scan

Neonates
Infants
>12
months
Total

7 [35% |9 [45% |4 | 20% |

Survival rate was 80.3% (n= 53).High
mortality occurred in neonates and older
children (23.5%, 25% respectively), while best

survival encountered in infancy mortality
10%.

Table 6: Age related survival

Neonates
Infants
>12
months
Total

Mortality rate also differ according to type of
the defects and was as follows: Bochdalek
hernia 21.5% (n=9), Morgagni hernia 33%

(n=1), congenital central hernia (0), absent
hemidiaphragm(0), diaphragmatic eventration
22.2% (n=2), and hiatus hernia 12.5% (n=1).

Table 7: Type related survival

Bochdalek
Eventration
Morgagni
Central

Absent
hemidiaphragm
Hiatus hernia
Total

| |
7 1778% |2 [222% ]9 |
| |
3 1100% Jo 0% |3 |

7 1875% |1 [125% |8 |

One patient discharged on family response
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Discussion

Bochdalek hernia is the commonest type of
diaphragmatic defects in all age groups
(64.2%),  followed by  diaphragmatic
eventration (13.4%), hiatus hernia (11.9%),
Morgagni hernia (4.5%), congenital central
hernia  (4.5%), and finally  absent
hemidiaphragm (1.5%). Hiatal hernias account
for only 9% of diaphragmatic hernias in
infants younger than 1 year [11].About half of
congenital diaphragmatic defects occur in
neonates (50.7%). Infants constitute 29.9% of
these defects, while older than 1 year old child
are affected by 19.4%.
Bochdalek hernia occur in 31 neonates
(72.1%), 7 infants (16.3%), 5 children older
than 1 year (11.6%). The younger age is 4
hours and the oldest is 4 years. So that one
should keep in mind even old child may have
asymptomatic Bochdalek hernia or may
present with gastrointestinal
symptoms[11].The mean age of presentation is
as follows: absent hemidiaphragm (2.9
months), Bochdalek hernia (3.8 months),
central diaphragmatic hernia (1.1 year),
diaphragmatic eventration (1.2 years), hiatus
hernia (1.5 years), and Morgagni hernia (1.6
years).
Regarding congenital diaphragmatic hernia
(49 cases), Bochdalek hernia constitutes
87.8%, similar to other study [1].Morgagni
hernia and central diaphragmatic hernia occur
in 3 cases, each (6.1%), Morgagni hernia
occurs in 9% to 12% [11].The majority of
Bochdalek hernia are left sided (36 of 43,
83.7%). Right sided Bochdalek hernia occurs
in 7 cases (16.3%),which are similar to other
studies[1,4], although no bilateral Bochdalek
hernia encountered in this study. Male are
affected more than female in a ratio of 1.3,
similar to [1].All affected patientsare term
which is different from other study where
preterm predominate [12].About 60% of
patients have body weight of more than 2.5
kg., differ from other[12]. Shortness of breath
is the presenting feature in all age groups with
predominance in neonates.
Vomiting is the second presenting feature,
especially in infant and older children which is
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similar to other study[1].CXR is the preferred
imaging study for diagnosing congenital
diaphragmatic defects especially in neonates.
Contrast study and CT scan may be mandatory
for the diagnosis especially in infant and older
children.

Associated anomalies occur in about 19.4%,
which is relatively lower than found in other
studies[1,11], and may be attributed to the fact
that many newborns with associated anomalies
died before achieving surgical correction.
Congenital heart disease occurred in 8 cases
(12.7%), lower than other
series.[5,11](Arnold, 2012; George A. et al,
2008) Congenital heart disease represents
66.7% of all associated anomalies, higher than
other study[13].0ther anomalies included
renal,  Meckel's diverticulum,  pectus
excavatum and congenital cataract, one for
each (1.6%).

Hernia sac present in 7 cases of Bochdalek
hernia (16.3%), all on the left side. Sac present
in all Morgagni hernia and absent in central
diaphragmatic hernia.

Overall complication rate was 24.1%. No
significant differences in complication rate
found in different age groups (neonates
=24.1%, infants =23.5%, older =25%).

Survival rate was 80.3% which is relatively
high as compared with other
studies[1,14,15,16].1t may not reflect the real
survival because many fetal and post-delivery
deaths occurred and not registered in our
society. High mortality occurred in neonate
and older children (23.5%, 25% respectively),
while best survival in infancy mortality
10%which is similar to other study [17].

The highest mortality was in patient with
Morgagni hernia may be due to rarity of the
defect and less experience to deal with or due
to late presentation with recurrent or severe
chest infections. Again high mortality found in
patient with diaphragmatic eventration that
demand attention.

Conclusions

1. Many patients died during delivery or
just after that so we encourage prenatal
diagnosis with aggressive safe resuscitation
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and early referral to specialized centre to save
those neonates with low Apgar score.

2. Shortness of breath is the main
presenting feature of diaphragmatic defects so
that one should have a high index of suspicion
regarding diaphragmatic defects in any
neonate presenting with shortness of breath.

3. Unexpectedly high mortality noticed in
patient with Morgagni hernia and eventration
that demand extra care and prolonged detailed
study to find out the exact causes and the best
way to manage.

4. Avoid injudicious use of contrast study
or CT scan for the diagnosis of diaphragmatic
defects in order to avoid respiratory aspiration
or unnecessary exposure to radiation.
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