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Abstract

Background : Congenital Hiatal Hernia is herniation of a viscus or a part of it through the
esophageal hiatus to an intra-thoracic position.

Aim : To review our experience in surgical management of Congenital Hiatal Hernia in view of
published literature .

Study design : Retrospective and Comparative.

Patients and Method : during a sixteen —year period (2000-2016) in a single thoracic surgery
center , Detailed history taking and thorough physical examination were performed . The
investigations included chest radiographs , contrast swallow studies , and rigid esophagoscopy
mainly . Surgical techniques used to explore and repair hernia through laparotomy and left
thoracotomy or both .

Results : Twenty-six cases of Congenital Hiatal Hernia were operated, in M:F ratio of (1.16:1) ,
age range (25 days — 6 years ) Mean age of presentation (1.84 Year) . Chief presenting symptoms
werew frequent vomiting (20 patients) , recurrent chest infections . The diagnosis depended
primarily on contrast studies . Statistical analysis showed better outcome regarding hospitalization(
7.77 days compared with 9.125 ) and postoperative complication with Nissen procedure . 1
mortality included in this study caused by mediastinitis and septicemia .

Conclusion : Early recognition of Congenital Hiatal Hernia is of high importance in reducing
postoperative complications and improving outcome . although SAGES guidelines / No. 8 / 2013
stated (Hiatal hernias can effectively be repaired by a transabdominal or transthoracic approach
(++++, strong) ) , Nissen fundoplication done to infant age group with excellent outcome , and
our experience was better using Nissen fundoplication. The study recommend the need for
carrying out a multicenter study on a national level., team management of Congenital Hiatal
Hernia .

Key words : Congenital Hiatal Hernia , lower esophageal sphincter , Nissen fundoplication ,
Belsey Mark IV procedure .
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Introduction :

Congenital hiatal hernia defined as herniation of a viscus or part of it through esophageal hiatus to
intra-thoracic position .*

Background :

First report of hiatal hernia was of Bright (1836) , recorded autopsy of a girl aged 19 years with
large portion of stomach was in thoracic cavity and the cardia was at level of T4 .*

At the beginning of next century , the condition thought to be rare; With introduction and
development of radiology Akerlund (1926) recognized that sliding hiatus hernia, in which cardia
and part of stomach lie at varying distance above diaphragm, is common form of hernia and occurs
frequently.®

The increase in intra-gastric pressure

produced may lead to prolapse of cardia into the chest especially at this period of development, the
gastro-esophageal junction is probably not yet stabilized in its normal position.

Investigations :

Upper GI barium series is the preferred examination in the investigation of suggested hiatal
hernia and its sequelae. 4>©"89101L1213

Radiography

Most hiatal hernias found incidentally on routine chest radiographs. The hernia may be seen as
retro-cardiac mass with or without air-fluid level. When air is seen within the hernia, stomach air
bubble found below diaphragm tends to be absent.

Fig. 1 : Frontal and lateral Chest Radiograph in patient with large hiatal hernia demonstrating retro-
cardiac opacity with radiolucent gas, which shifts mediastinum to the right. Source internet site :
emedicine.medscape.com

Upper GI barium series :
Is the definitive method of diagnosing hiatal hernias (Fig.2).
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Signs of sliding hiatal hernia in infants and
young children include: intra-abdominal
esophagus measuring less than 2 cm, rounding
of the gastro-esophageal angle, and presence of
beak at the gastro-esophageal junction.

Fig. 2 : Barium-meal examination in patient with sliding hiatal hernia , demonstrates supra-
diaphragmatic  location of gastro-esophageal junction. Source : internet site
emedicine.medscape.com

Management :
The principles of anti-reflux surgery are :

Restoration of intra-abdominal length of esophagus , It necessitates recognition of short
esophagus and extensive esophageal mobilization to the aortic arch or by the addition of a Collis
gastroplasty .

Reconstruction of esophageal hiatus requires complete mobilization of hiatal crura and careful
removal of hernial sac.

Reinforcement of Lower esophageal sphincter done by construction of fundoplication, either
total or partial.

Surgery :

A laparoscopic, trans-abdominal approach

Is preferred in most patients, except when shortened esophagus is present. The trans-abdominal
approach is recommended for patients with coexisting abdominal disorder, prior thoracotomy, or
severe respiratory disorder.

Nissen fundoplication: Consists of 360-degree fundic wrap via open or laparoscopic technique. It
is the most commonly performed procedure for GER.

Toupet fundoplication: Consists of 270-degree posterior fundic wrap, with the wrapped segment
sutured to crural margins and to anterolateral esophageal wall.
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Fig. 3 : Partial fundoplication. Source : Pearson’s
Thoracic and Esophageal Surgery, 3rd Edition.

Fig. 4 : Nissen fundoplication. Source :
Pearson’s Thoracic and Esophageal Surgery, 3rd Edition.

Nissen fundoplication
Can be done via a transthoracic approach, with results similar to those obtained with trans-
abdominal approach

A transthoracic approach
Is recommended in patients with shortened esophagus or stricture, coexistent motor disorder,
obesity, coexistent pulmonary lesion, or prior anti-reflux repair.

Belsey Mark 1V repair
Consists of 270-degree anterior fundic wrap around 4 cm of
distal esophagus.

Collis gastroplasty

a technique used to lengthen shortened esophagus. To minimize
tension on anti-reflux repair, a gastric tube formed from the
upper lesser curvature of stomach in continuity with distal
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esophagus. Anti-reflux repair then constructed around the gastroplasty tube.

If anterior wrap (e.g., Thal, Dor) is to be performed, there is no need to disrupt the posterior
attachments of esophagus. Dor and Thal fundoplications are created with the fundus folded over
anterior aspect of esophagus. They are more commonly used in patients with achalasia after
anterior myotomy has been performed. 2303132

New Anti-Reflux Trends : 4%

Laparoscopic Magnetic ring operation restores the function of lower esophageal sphincter. It's
Indications include Heartburn, Reflux, sphincter damage restricted to the abdominal portion of
lower esophagus and a small hernia (< 3.0 cm).

Principle

Augmentation of Anti reflux mechanism (lower esophageal sphincter) by placing magnetic ring
around lower end of esophagus, which works as magnetic sphincter. In addition, the ring generates
magnetic field, which is known to inhibit inflammation and pain .

Transoral incisionless fundoplication (TIF) :

An advanced endoscopic procedure that provide relief from acid reflux without surgery . an
advantage of shorter operative time , less pain , and faster recovery . this procedure done with aid
of an endoscope , fed by a special device preloaded with forceps ( tweezers ) and fasteners , and
require no incision .

Aim of the study:

To review our experience in surgical management of congenital hiatal hernia comparing common
surgical approaches

Patients and Method :

Retrospective comparative study in single thoracic surgery center in baghdad , through sixteen
years ( 2000-2016) in which 26 child with Congenital Hiatal Hernia admitted , operated .

Preoperative assessment :

All patients underwent basic hematological, biochemical investigations . Chest radiographs
requested and contrast swallow study was investigation of choice for diagnosis . Large proportion
of patients evaluated by preoperative rigid esophagoscopy to assess lower esophagus , site /
function of cardia , and to exclude long-term complications of GERD , or other pathologies .
Planning surgery created by surgical team composed of thoracic , pediatric surgeons in part of
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cases , and thoracic surgeon in rest along with anesthetist. All patients admitted to hospital , taking
care of their nutrition and hydration status and given antibiotics preoperatively to treat their
associated chest infections . severe anemia corrected preoperatively by blood transfusion .

Surgical technique :

Two surgical procedures used for correction of congenital hiatal hernia , most underwent Nissen
fundoplication , Belsy mark 1V .

Statistical analysis :

Including scope of chi square was utilized to find significant association of morbidity and age of
presentation and intervention . This relation was expressed as p value which was not significant
when p value >0.05, and was significant when p value <0.05.The results calculated by using
website Social Science Statistics.

Results :

In 16-years , (2000-2016 ) , twenty-six patients with Congenital Hiatal Hernia diagnosed ,
admitted , operated at Ghazi Al-Hariri Hospital for surgical specializations , Baghdad . Fourteen
male patients constituted (53.84%) of cases , and remaining twelve patients (46.16%) were
females , M:F (1.16:1) . Age range (25 days — 6 years ) . Mean age at presentation (1.84 Year)
(22.08 Month) . Largest proportion of cases fall between 1-3 years (46%) of total cases , as seen
in the following chart .
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Figure 5 : Age and Gender distribution

Table 1 : comparison of children presenting at (1-3 years ) interval versus all other children age
groups collectively and impact of this specific age group on the outcome of study .

Age group / Outcome Good Complicated Total

1-3 years 7 (26%0) 5 (19%) 12 (46%)
Other age groups 13 (50%) 1 (3%) 14 (53%)
Total 20 (76%) 6 (23%) 26 (100%)

Chi-square statistic calculated , (= 4.3385) , the p-value is 0.03726. which was significant.

In our study, as shown below , cases distributed in 3 groups of five years interval

Table 2 : incidence of presenting patients who underwent surgery in 5-year interval .

Year Number
2000-2005 8
2006-2010 2
2011-2016 16

Total 26

Chief presenting feature was frequent vomiting (76%).was effortless regurgitation of undigested
food or milk when child or infant laid down . This was followed by recurrent chest infections in
(60%) , weight loss (56%). Least presenting feature was hematemesis seen in 2 cases (8%) ,
associated with significant anemia . Shortness of breath resulted from increased pressure of
herniated organs into thoracic cavity . On examination , some patients had signs of anemia (48%)
confirmed by laboratory investigations . Anemia was present in 12 patients some babies failed to
achieve their optimal growth curve , This was seen in 8 cases (32%) .

Table 3 : Presenting symptoms and signs, number of patients and their percentage .

Presentation No. of cases %
Frequent vomiting 20 76
Recurrent chest infections 15 60
Weight loss 14 56
Anemia 12 48
Failure to thrive 8 32
Shortness of breath 7 28
Reflux 7 28
Dysphagia 3 12
Hematemesis 3 11

p-value was calculated and chi-square test used to see the impact of frequent vomiting and its
consequences postoperatively, as shown in the following table :

AY



Thi-Qar Medical Journal (TQMJ): Vol.(19), No.(1), 2020

Web Site: https://jmed.utg.edu.ig Email:utjmed@utqg.edu.iq

ISSN (Print):1992-92 18, ISSN (Online):1992-92 18
DOI: https://doi.org/10.32792/utqg/utjmed/19/1/8
Table 4: Chi-square statistic : 0.2574 , p-value : 0.61193 . which was not significant.

Symptomatology Good Complicated Total
Frequent vomiting mainly 11 4 15
Other presentations 9 2 11
Total 20 6 26

All patients sent for plain chest radiographs . Diagnosis depended (in 25 patients ) on contrast
studies . Evidence of right intra-thoracic stomach , 10 cases , sometimes with absent left sub-
diaphragmatic gastric bubbles . CT scan was the method of diagnosis for a patient with severe
dyspnea , and to exclude other pathologies . Esophagoscopy done to 16 patients (61%) pre-
operatively , to aid diagnosis and planning of surgery , revealed intra-thoracic cardia ( 16 patients ),
reflux esophagitis (5 patients ), incompetent cardia (6 patients ) , and exclude other abnormalities (
e.g. : stricture ) ( 2 patients ) .

Table 5 : workup of patients

Technique No. of patients %
CXR 26 100
Contrast swallow 25 96
Ultrasound 1 4
CT scan 2 8
MRI 0 0
Esophagoscope 16 61

Our subject , two approaches ( laparotomy for Nissen fundoplication , left thoracotomy for Belsy
Mark 4 procedure ) , intra-operative findings of : widened hiatus through which identifiable sac
herniated into chest . The sac arise from posterior parietal peritoneal cavity into thoracic extra
pleural space . The main organ was stomach , and esophgogastric junction seen herniated into
chest in all cases .

Post-operatively, 19 patients showed immediate post-operative improvement . 6 patients had
recurrent symptoms , 4 patients after Nissen fundoplication , 2 patients after primary BMIV
procedure , there was need for another procedure , after which 5 patients got better post-operative
course . 2 patients needed admission and conservative treatment to treat single episode recurrence
of symptoms , after which they both did well .

Table 6 : postoperative outcome of 26 patients with congenital hiatal hernia.

Follow up No. of patients %
Relief 19 73
Recurrence + procedure 6 23
Death 1 3
Total 26 100
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Table 7 : Outcome for Nissen fundoplication .

No. Age Outcome Second operation Third operation

2  |/5m  Good . 0

14 2y  God |
6 /3y God |

BMIV was done to 3 of recurrent Nissen cases , and to 5 other patients primarily.

Table 8 : Outcome of BMIV operation .

No. Age Outcome Notes

A¢
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Table 9 : Chi-square test comparing significance of results of both procedures , p-value =
0.004607 which is significant .

Good Complicated
Nissen 17 4
BMIV 6 2
Total 23 6

Table 10 : Hospitalization
Mean time hospitalization for patients was (3.36) days pre-operatively , (0.32) day at RCU , and

Patient no. Preop (days) RCU (days) Postop (days) Total (days)
1 1 0 5 6
2 4 0 8 12
3 1 0 7 8
4 3 0 5 8
5 8 4 8 20
6 6 0 3 9
7 1 0 6 7
8 10 0 4 14
9 4 0 4 8
10 3 1 3 7
11 3 1 3 7
12 3 0 2 5
13 3 0 9 12
14 1 0 4 5
15 4 0 9 13
16 1 1 4 6
17 13 0 3 16
18 2 0 6 8
19 1 0 3 4
20 1 0 4 5
21 5 0 2 7
22 1 0 5 6
23 3 0 3 6
24 1 1 3 5
25 1 0 8 9
26 2 0 4 6
mean 3.30 days 0.32 days 4.80 days 8.42 days

(4.84) days post-operatively . Hospitalization was slightly longer in Belsy Mark IV procedure
(9.125) days compared with Nissen ( 7.77) days. Four patients admitted to the RCU for follow up ,
3 were discharged next day , 1 kept due to deteriorating condition caused by mediastinitis and
septicemia , unfortunately died .
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Discussion :

Published researches discussed
uncommon varieties and complications
besides possible familial associations

We focused our attention at patients who
needed surgical intervention at different

ages and presentation ; complicated
hiatal hernia with intra-thoracic
transverse colon and spleen , hiatal
hernia with delayed gastric emptying
and , uncommon right intra-thoracic
stomach.

Incidence :

Twenty-six cases reviewed through 16 years
in this study , in single thoracic surgical
center . this number compared to different
studies as shown below , considered good ,
but more operated patients in children's
hospital , Washington D.C. , was 72 infants
in 15 years interval, this was attributed to the
fact that the mentioned hospital was pediatric
hospital with cooperation of pediatricians and
pediatric surgeons**819%,

Table 11: Comparison with total operated cases / duration of different studies

Study Year

J randolph 1974

Al salem 2000

J karpelowsky et al 2006
N jetley et al 2009
WM Hussen 2005
Our study 2016

Incidence of Hiatal Hernia varies greatly
among institutions , and with progression of
time and facilities . there are several possible
reasons for this variation . geographical or
regional differences seem an unlikely
explanation , since the studies reporting high
incidence of hiatal hernia are scattered
regionally and internationally . difference in
radiologic techniques is certainly a factor .

In our study , there was increasing number of
operations on children with Congenital Hiatal
Hernia so that the majority of operations was
in the last 5 years (16/26 during 2011-2016
).This could be related to better diagnosis of
congenital hiatal hernia

No. of patients | Duration of

study Incidence

72 15 4.8

6 8 0.75

59 42 1.4

9 10 0.9

8 5 1.6

26 16 1.6
Age And Gender Distribution : There was

AT

slight male preponderance in M:F ratio of
1.6:1, this met the ratio published by WM
Hussen , AH Al-Salem , Mustafa imanoglu
11921 “A 10 year study from a single Saudi
center by NK Jetley , however , showed a
M:F ratio of 1:2 ./

Age at presentation ranged 25 days — 6 years
, with mean ( 1.84 ) year , comparative to
studies of AH Al-Salem , JS karpelowsky
series of 59 children underwent surgery ,
mean age at presentation was respectively :
1.3, 1.95 years .18

Large number of children presented at 1-3
years age interval (12 , 46%) , together , with
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the most of post-operative complications (5
complicated cases form 83% of all
complicated cases ) that were included in the
same age interval , may be attributed to pre-
operative status of children who presented
with the disease not responding to maximal
medical therapy , positional therapy , besides
comorbidities of weight loss , frequent
respiratory infections , dehydration , failure
to thrive , anemia , etc. .Second reason is the
importance of early recognition and referral

using chi-square test , may reinforce our
claim .

Symptoms : Patients presented mainly with
frequent vomiting (20 , 76%) , recurrent
attacks of chest infections (15, 60%) , weight
loss , anemia This is compared with the
presentations of subjects reported by AH al-
Salem © J Randolph , JS Karpelowsky , with
more children presented with vomiting as a

for surgery to prevent futurg morbidity a_md chief presentation in this study. 192018
mortality . Comparison of children presenting

at (1-3 years ) interval versus all other

children age groups was significant when

Table 12 : Comparison of chief presenting symptoms .

Chief presenting J randolph Al salem | Jkarpelowsky et | N jetley et Our
symptom al al study
Vomiting / 50% 40% 55% 76%

Respiratory tract 33.3% 33% 54% 66% 60%
infection
Anemia / / 33% 11% 48%

Failure to thrive 48.6% / 30% 22% 32%

Children presented with repeated Chest X- Ray Findings of a shadow

vomiting did not necessarily experience
complicated post-operative  course, we
calculated the p-value using chi-square
test to compare children presented
mainly  with repeated vomiting with
other children , to see the impact on the

post-operative course , it was non-
significant .
Diagnosis : We used chest radiographs

and contrast swallow studies mainly
followed by esophagoscopy (100%
96% , 61% , respectively ) .rarely CT
scan of chest and abdominal ultrasound .
MRI is not used in our study.

AY

right cardiac border , left
, retro-cardiac air fluid
level Evidence of right intra-thoracic
stomach , 10 cases , sometimes with
absent  left sub-diaphragmatic  gastric
bubbles .

obliterating
hemi-diaphragm

In Contrast Swallow Study Contrast

study
Findings :

1. Abnormally high position of gastro-
esophageal junction ,

2. Beak formation at gastric cardia,

3. Irregularity of the cardia ,
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4. Visualization of gastric folds above
the diaphragm ,

5. Delayed gastro-esophageal  reflux
.These findings coincides with those
published by WM Hussen , and analysis
of radiologic findings of Congenital
Hiatal Hernia , by DB Darling 1975 2% .

Preoperative Esophagoscope used
in 16 patients (61%) . in some studies ,as

in paper published by L D Hill
esophagoscopy used in all patients
preoperatively 16 .
Surgical Treatment Two
approaches used to repair Congenital
Hiatal Hernia depending on indications
of surgery ( laparotomy for Nissen
fundoplication ( 21 operations) , left
thoracotomy for Belsy Mark 4
procedure (8 operations )) Nissen

fundoplication worked well in infant age
group . J Randolph experience with
nissen fundoplication met our study at
this point ® . No finding of congenital
short esophagus reported in our study |,
this was supported by WM hussen by the
ease  of repositioning of  herniated
stomach to original position *.

Comparing the results of two procedures ,
Our experience was better with Nissen
fundoplication ( tables 7,8) . Recurrence
percenatages were 19% compared with 25%
of BMIV operation .This was statistically
significant using chi-square method (p-value
= 0.004 ) . In addition , the hospitalization
time was slightly longer when using BMIV
operation .

Morbidity :

GOOD OUTCOME defined as complete
elimination of reflux , demonstrated by
radiological studies , and symptomatic relief .
COMPLICATED CASES who needed

AA

another procedure .There was 6 complicated
cases , with total percentage of 23% . this
was lower when weighed against JS
karpelowsky study of 59 children with 27%
recurrence . in reviewing our experience in
nissen fundoplication in infant age group , we
had 9 operated infants with two recurrences
underwent further Belsy Mark 1V operation
with good post-operative course on long-term
follow up .recurrence percentage was 11%
versus 8% in Randolph series .°

MORTALITY : This study included one
mortality , was an -18 month female,
presented with severe vomiting , repeated
chest infections since birth , weight loss , and
failure to thrive investigations showed
anemia and high white cell count . diagnosis
made by chest radiograph , contrast study ,
upper Gl series . finding of big Hiatal Hernia
, dilated esophagus , GERD 11,111, lax cardia
. approach via left thoracotomy , Belsy Mark
IV procedure , post-operative fever and the
patient looked ill and toxic . postoperative
contrast showed leak into pleural cavity and
slow passage of contrast distally . a second
surgery needed to evacuate pus and insert a
feeding jejunostomy tube . patient admitted to
the RCU and died due to septicemia and
multiple organ failure later on .this made 3%
as a mortality percentage , and was good
compared to that of NK Jetley (11%)" .
mortality in infant age group underwent
nissen fundoplication was zero compared to
4% in the study of J Randolph , reflecting
good outcome .*°

Follow up of our patients was much
difficult . poor contact with patients , lost
medical records (2006-2008) , poor
documentation limit our activity . in 17
children , immediate resolution of symptoms
occured . 6 needed a second procedure : 4
underwent additional Belsy Mark IV surgery
, one needed additional redo operation one
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year later (nissen ) , Ivor Lewis
esophagectomy ,then feeding jejunostomy
and the last needed esophagoscopy and
dilatation . all did well till present time . 2
cases readmitted for recurrent symptoms did
not require surgery , a 2 year old female with
history of nissen fundoplication 6 months

priorly , complained dysphagia , a 4 month
female , readmitted 1 month later with
frequent vomiting , treated conservatively |,
well responded till present time . One patient
with post-operative failure of right lung to
expand caused by atelectasis , preoperative
chest infection post-operative  rigid

bronchoscopy done to clear viscid secretions
and aid total lung expansion.

Conclusion :

Nissen fundoplication done to infant age
group with excellent outcome , and our
experience was better using  Nissen
fundoplication. The study recommend the
need for carrying out a multicenter study on
a national level.,, team  management of
Congenital Hiatal Hernia .

Early recognition of Congenital Hiatal Hernia
is of high importance in reducing
postoperative complications and improving
outcome . although SAGES guidelines / No.
8 / 2013 stated (Hiatal hernias can
effectively be repaired by a transabdominal
or transthoracic approach (++++, strong) ) ,
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