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B ackground: Left thoracoto my and Bels ey Mark 4 operation for di aphragmati c hernia repair
considered another option for treatment . Ai m of th e study to present, strat egy for treatment , op erative
techniqu e and literature review. Methods: During a 20 year period a retrospectiv e study took place.
Seventeen (17 ) pati ents und erwent left thoracoto my and Bels ey Mark 4 operation for di aphragmatic
hernia repair at Department of Tho racic Surg ery, On cological Hospital of Ki fisia-Agioi Anargyroi,
At hens Greece. Res ults : During the years 2001 to 2021, seventeen (17) patients 12 male 5 fe male
un derwent left tho racotomy and Bels ey Mark 4 operation for diaphrag mati c hernia repair, aged 33 to
76 years mean 55 years and hospital stay 4 to 7 days . A ll patients und erwent preoperativ e gastro
esoph ageal studi es includ ed ph studies , mano metry and oesoph agogastroscopy . The majo rity (70%)
dev eloped oesophagitis grade 3 -4. Also two of seventeen patients no significan t oesophagitis
di agnos ed but reflu x epi sodes reported . All thes e seventeen patients und erwent left lat eral
th oracotomy, immob ilization of oes oph agus to aortic arch, hiatus mob ili zation fun dopli cation of
oesophagus 270 0 and Belsey Mark 4 pro cedu re. No death or any oth er complication recorded . The
ho spital stay was 4 to 7 days . All patients und erwent postop erative gast ro esoph ageal studies included
ph studies , mano metry and oesoph agogastroscopy . The majo rity of th e patients had significant
impro vement . The fol low up was from 1to 20 years mean 7 years . Only on e male patient to seventeen
di d not attend. Concl usion: Left thoracoto my and Belsey Mark 4 operation for diaph ragmati c hernia
repair considered another option for treatment with lower complication rate. No thoraci c pain has
been recorded . Needs to be done by experien ce and well train ed team.
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INTRODUCTION
Today the laparoscopic repair of a hiatal hernia has almost
completely replaced th e open approach (laparotomy or a left
thoracotomy). Left thoracotomy and Belsey Mark 4 operation
for diaphragmatic hernia repair considered another option for
treatment with low complication rate.

METHODS
During a 20 year period a retrospective study took place.
Seventeen (17) patients underwent left tho racotomy and
Belsey Mark 4 operation for diaphragmatic hernia repair at
Department of Thoracic Surgery, Oncological Hospital of
Kifisia-Agioi Anargyroi, Athens Greece.

RESULTS
During the years 2001 to 2021, seventeen (17) patients 12 male
5 female underwent left thoracotomy and Belsey M ark 4
operation for diaphragmatic h ernia repair, aged 33 to 76 years
mean 55 years and hospital stay 4 to 7 days. All patients
underwent preoperative gastro esoph ageal studies included ph
studies, manometry and oesophagogastroscopy. The majority
(70%) developed oesophagitis grade 3 -4. Also two of
seventeen patients no significant oesophagitis diagnosed but
reflux episodes reported. All these seventeen patients
underwent l eft lateral thoracotomy, immobilization of
oesophagus to aortic arch, hiatus mobilization fundoplication
0
of oesoph agus 270 and Belsey Mark 4 procedure.
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 Congenital diaphra gmatic hernia
-Morgagni’s hernia: less comm on type, occ urring in only 5–10% of
ca ses with 90% of ca ses involving the right side (anterior m idline—
foramen of Morgagni)
-Bochdalek’s
hernia:
congenital
diaphragmatic
hernias
(posterolaterally )
 Iatrogenic diaphragmatic hernia
Caused by surgical proce dures on the che st or in the abdomen
 Tra umatic diaphragmatic hernia
Tra umatic ae tiology as the result of a traffic accident, falls, stab
wounds, gunshot wounds, blunt injuries
 Hiatal hernia
Occurs when the upper part of the stomach moves through the
diaphragm to the che st. Diaphragm has a small opening (hiatus)
through which oesophagus passes before connecting to the stom ach
Tabl e 2. Symptoms and Sig ns
Heartburn
Regurgitation
Backflow of stomach acid into the esophagus (acid reflux)
Difficulty swallowing
Chest pain
Abdom inal pain
Feeling full soon after meals
Dy spnoea
Tachy pnoea,
Cyanosis
Tachy cardia,
Haematemesis,or and melena
Diminished or absent bowe l sounds in the chest area

No death or any other complication recorded. The hospital stay
was 4 to 7 days. All patients underwent postoperative gastro
esophageal studies included ph studies, manometry and
oesophagogastroscopy. The majority of the patients had
significant improvement. The follow up was from 1to 20 years
mean 7 years. Only one male patient to seventeen did not
attend.

DISCUSSION
Diaphragm is a muscul ar b arrier b etween chest and abdomen.
It separates he art and lungs from abdominal organs (stomach,
intestines, spleen, and liver). A diaphragmatic hernia occurs
when one or more o f abdominal organs mov e upward into the
chest through a defect in the diaphragm.1,2 The hernia can be
present at birth (congenital diaphragmatic hernia) or acquired
1, 2
later in life as acquired diaphragmatic h ernia. as a result of a
blunt injuries due to a traffi c accident, surgical procedures on
1,2,3,4
the chest or abdomen, falls, stab wounds, gunshot wounds.
May be undiagnosed for a long period of time, until it becomes
symptomatic.1,2 Pregnancy also r eported for hiatal hernia. Risk
1, 2
factors obesity, pregnancy and age above fi fty. In small
hiatal herni as p atients may b e asymptomatic, but in large on e
may be presented with: see Table 2. Clinical examination,
anamnesis are basic and need to be done. Chest radiography
(CXR) may demonstrate an abnormal shadow – opacity
Barium or Gastrografin meal may show stomach in pleural
cavity. Endoscopy, oesophageal manometry and Computer
tomography considered gold standard for diagnosis. The
medical treatment based on Antacids, Proton pump inhibitors
1
or H-2 receptor blockers and Prokin etics. When medical
therapy is not effective because of reflux esophagitis with
ulcerations, stricture, or bleeding, recurrent aspiration
pneumonia, large sliding hernias, then considered surgical
treatment.

Imag e 1. Pos t procedure

The surgical treatment considered effective and can be done by
accomplished by l aparotomy, laparoscopy, thoracotomy or
thoracoscopy. 1, 2The aim of th e operation repositioning the
stomach below the diaphragm and to re-establish gastro
esophageal competence. The advant age o f a thoracic approach
is that reduction of the h ernial contents can b e easily achieved
aided by the pn eumothorax, with a hypoplastic lung providing
better vision. 1,2
Operative technique: All patients had a double-lumen
endotracheal tube. Before induction of anesthesia an epidural
catheter was placed to facilitate postoperative pain control. The
surgical approach was vi a a l eft lateral thoracotomy through
the 6th or 7th intercostal.5 Dissection and incision of the
mediastinal pleura were performed as needed up to the level o f
the aortic arch. The hernial s ac was dissected off the
diaphragm. The esophagus was elevated using a Penrose dr ain.
Traction was placed on the esophagus and the
phrenoesophageal membrane was incised circumferentially.
The fundus of the stomach was mobilized, while the vagus
5
nerves were pres erved. The diaphragmatic crura (or more
commonly the right and left bundles of the right crus) were
then approximated posteriorly by 3-4 interrupted 0 silk sutures,
which were left untied. An evaluation of the adequacy of the
esophageal mobilization was then made and, if necessary,
further mobilization was performed. The fundus was pulled up,
3 horizontal mattress sutures were placed 1.5-2 cm from the
esophagogastric junction between stomach and esophagus to
5
create the 270° wrap and these were then tied.
Afterwards, the s econd row of sutures was placed 1-1.5 cm
proximally so as to include the diaphragm and, a ft er reduction
of the fundus into the abdom en, these were tied also. Finally,
the sutures between the crura were tied up to the point where a
5
fing er could pass easily through the hiatus. A pleural drainage
tube was then placed and the thoracotomy closed. Analgesia
was maintained with epidural bupivacaine, non-steroidal antiinflammatory drugs and systemic opiates, as needed. The
patients were examined with an upper gastrointestinal series on
the 4th postoperative day and they discharged from the
hospital on the 5th or 6th postoperative d ay. Schaarschmidt et
al,6 reported a technique in which a thoracoscopic in flationassisted reduction of the thoracic cont ents was performed. This
technique offers a more physiologic access to congenital
diaphragmatic hernia than laparos copy or laparotomy.
However, the drawback o f such techniques is the inability. It is
also more di fficult to identify bowel injury and the vision in
peritoneal cavity is limited. 6 Today the laparoscopic r epair o f
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a hiatal hernia has almost completely replaced the open
approach through either a laparotomy or a left thoracotomy.
Acute gastri c volvulus occurs when the stomach or a p art of it
rotates more than 180 degrees which leads to obstruction
(closed loop syndrome), that finally concludes to incarceration
and ischemia of the organ. It can be observed as a result of
diaphragmatic herni a, a gap of the di aphragm, pancreatic or
7
gastric cancers, traumatic injuries and fixation anomalies.
Palanivelu et al reported post operative three patients
developed volvulus and they resolv e the complication. 2 To
mention that volvulus did not happen postop eratively to our
patients. Geha et al they supported that hernias should be
repaired soon after recognition. 8 Reflux should be evaluated
before the operation, and if present, fundoplication should be
part of the repair along with the reduction of the hernia,
excision of the sac, gastropexy, and crural closure. They
8
operated 100 patients during the years 1967 -1999. Eighty
patients underwent an elective operation, and 20 patients
underwent an emergency procedure for complications. A
thoracic approach was used in 18 patients, postoperative
gastric volvulus requiring transabdominal repair developed in
2 patients. T he remaining 82 patients underwent an abdominal
repair, with temporary gastrostomy to prevent gastric
displacement in 75 patients; th e h ernial s ac was resected, and
the hiatus was reconstructed in all of the patients. Thirty-five
patients with reflux on preoperative work up underwent a
fundoplication, with gastroplasty in 2 patients because of a
short esophagus. No patient has experienced hernia recurrence.
Reported 2 hospital deaths among those patients who
underwent emergency operation. Cubas et al, supported that
Robotic-assisted paraesoph ageal herni a repair is a safe
procedure that has a learning curve of about 36 cases.9 Upon
review o f the literature, this approach seems to hav e the s ame
benefits as those o f the laparoscopic approach in terms of total
surgical time, complication rate, length of hospital stay, and
9
quality of life.

CONCLUSION
Left thoracotomy and Belsey M ark 4 operation for
diaphragmatic hernia repair considered another option for
treatment with lower morbidity and complication rate. Minimal
thoracic pain has b een r ecorded and was treated with analgesic
oral medication while home. Needs to be done by experience
and well trained team.
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