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INTRODUCTION 

The diaphragmatic hernia is a herniation of abdominal 

viscera within the pleural space through a diaphragmatic 

defect; it can be either acquired or congenital.1 Acquired 

hernias are most commonly traumatic in origin and may 

be due to penetrating or blunt thoracoabdominal trauma. 

Rarely, spontaneous acquired hernia without any 

symptom may be occurred.2 Spontaneous diaphragmatic 

hernia is an uncommon entity that accounts for <1% of 

diaphragmatic hernia ruptures.3 The clinical features 

depend on location of hernia, the organ herniated through 

it and timing of presentation. Diagnosis may be delayed 

by several months or even years. A sceptical approach, 

combined with thorough history, physical examination 

and a correct interpretation of the chest x-ray, are very 

important in diagnosis. In situations of uncertain 

diagnosis a CT scan chest and abdomen can be of great 

help. The timing of operation usually is decided by the 

patient’s symptoms. For patients who have incarcerated 

hernia, urgent repair is necessary. For those patients in 

whom the hernia is found incidentally, an elective repair 

can be performed. Amongst the various surgical 

approaches the minimally invasive technique 

(laparoscopic and thoracoscopic approach) gives safe, 

feasible, effective alternative along with it’s all the 

advantages of being minimally invasive surgery. 

ABSTRACT 

 

Diaphragmatic hernia (DH) usually occurs in childhood; however, in adult it is uncommon. Most common aetiology 

of DH in adult is trauma while spontaneous DH is a rare entity accounting for <1%. The management is primarily 

surgical repair in the form of open or laparoscopic approach; the later has been associated with low morbidity, 

mortality and excellent long term outcomes with low rate of recurrence. In this case series, confirmation of the 

diagnosis was done by CT scan and by laparoscopy in all the patients; laparoscopic repair was performed in all the 

patients along with thoracoscopic aid in two cases. We found that minimal access techniques can be safely done in 

DH; in conditions when the herniated content are difficult to get reduced laparoscopically alone, a simultaneous 

thoracoscopy has helped in great deal in reducing the content and completing the procedure entirely by minimal 

access techniques. This gives all the advantages of minimally invasive approach like less postoperative pain, shorter 

hospital stay, quicker recovery and low recurrence rate; provided tissue repair is done in tension free manner by an 

experienced laparoscopic surgeon.  
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CASE SERIES 

In this case series we analyzed our prospectively 

maintained data base, viz., medical records, imaging 

studies and intraoperative video recordings of surgeries 

and presented this report.  

We report five cases of non-traumatic DH managed over 

a period of two years at Ramkrishna care hospital, a 

tertiary care hospital in central India. All patients were 

treated by minimal access surgical technique, viz., 

laparoscopy, thoracoscopy or both and were regularly 

followed-up. A thorough history and clinical examination 

of all the patients was done in follow-up to see sign of 

recurrence. Table 1 summarizes the demographic 

distribution, various symptoms, etiology and pre-

operative investigation done in this case series. 

 

Table 1: Patient demography, etiology and pre-operative investigation. 

Case no. Age in years/sex Symptoms Etiology Investigation 

1. 25/female Abdominal pain, obstipation Post splenectomy Chest x-ray, CT scan 

2. 45/male Recurrent vomiting Unknown Chest x-ray, CT scan 

3. 66/female Abdominal pain Morgagni hernia 
Chest x-ray, USG 

abdomen, CT scan 

4. 70/male Abdominal pain, vomiting Morgagni hernia Chest x-ray, CT scan 

5. 29/male 
Shortness of breath, chest 

heaviness 

Diaphragmatic 

eventration 

Chest x-ray, UGI 

endoscopy, CT scan 

CT = computed tomography; USG = Ultrasonography; UGI = upper gastrointestinal 

 

Case 1 

A 25 year old girl presented with gradually increasing 

abdominal pain, distension and non-passage of stool and 

flatus since four days. She had undergone open 

splenectomy in the past. X-ray findings was suspicious of 

bowel loops in left thorax, she was further evaluated with 

CT thorax and abdomen which showed, left sided 

diaphragmatic hernia with obstructed splenic flexure of 

colon with proximal dilatation of the transverse colon, 

ascending colon and caecum. Laparoscopic hernia repair 

was planned. 

 

Figure 1: Case 1 (a) Hernial defect, (b) initial view of 

hernial defect with herniated transverse colon, (c) 

colon reduced after opening the defect and (d) 

primary repair with monofilament synthetic suture. 

On laparoscopy there was left sided diaphragmatic hernia 

and content was transverse colon, small bowel and 

omentum. Contents were viable and were reduced. A 

primary tension free repair of the hernia defect of size 

three centimeters was done with prolene 1.0 suture. Left 

intercostal drain tube was placed which was removed on 

post-operative day two, patient was discharged on post-

operative day four. Patient remained asymptomatic on 

follow-up visits. 

Case 2 

A 45 year old gentleman presented with recurrent 

episodes of vomiting along with abdominal pain and 

shortness of breath for 2 weeks. On clinical examination 

the air entry was found to be decreased in left 

hemithorax. The X-ray revealed bowel loop in the left 

thorax and on further evaluation with CT chest and 

abdomen it showed left sided diaphragmatic hernia with 

herniation of small bowel, colon and spleen into the left 

thoracic cavity. On laparoscopy the diaphragmatic hernia 

was noted with herniated small bowel, colon, omentum 

and spleen. The bowel content was reduced easily but 

spleen was not reduced due to dense adhesions of it to the 

thoracic wall, so a thoracoscopic approach was taken to 

reduce the adherent spleen. The diaphragmatic defect of 

size 10×8 cm was noted after achieving complete 

reduction and considering its large size with laxed 

diaphragmatic muscle a mesh reinforcement was planned. 

A repair with prolene sutures and composite mesh was 

done. Intercostal drain tube was placed on the left side, 

which was removed at discharge on post-operative day 

seven. Patient is asymptomatic in the OPD follow-up. 
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Figure 2: Case 2 (a) laparoscopic view and (b) 

thoracoscopic view. 

Case 3 

A 66 year old lady presented with chief complains of 

abdominal pain predominantly in the right 

hypochondrium and in epigastrium since four months. On 

investigating, the chest x-ray showed a radiopaque 

shadow in right lower chest and ultrasonography reported 

cholelithiasis. Further she underwent a CT chest and 

abdomen, which showed right side diaphragmatic hernia. 

Patient was planned for laparoscopic management of the 

hernia and a cholecystectomy, on laparoscopy a 

Morgagni hernia/right anterior parasternal diaphragmatic 

hernia with omentum as content was noted. She 

underwent laparoscopic cholecystectomy along with 

laparoscopic diaphragmatic hernia repair (hernia sac with 

content reduced) using synthetic prolene mesh, placed in 

retrorectus plane. During repair the right pleural cavity 

was opened accidently and a right sided intercostal 

drainage tube was placed, which was removed later. 

Patient was discharged on postoperative day four, patient 

is asymptomatic in follow-up visits. 

 

Figure 3: (a) Chest X-ray showing radiopaque shadow 

in right lower chest, (b) laparoscopic view of 

Morgagni hernia with content. 

Case 4 

A 70 year old gentleman presented with abdominal pain 
and intermittent vomiting since 20 days. On clinical 
examination there was decreased air entry in the right 
hemithorax. X-ray revealed bowel loops in the right 
thorax and on further evaluation with CT chest and 
abdomen right sided diaphragmatic hernia with herniation 
of stomach, first and second part of duodenum and 
transverse colon into the right thoracic cavity was found. 
On laparoscopy above findings were noted along with 
adherent ometum to the hernia sac, Laparoscopic 
reduction of the content was done, tension free closure of 
the defect was done after reducing the sac and utilizing it 
in closure of the defect in two layers with PDS and 
ethibond (J and J) sutures. An overlying composite mesh 
was placed and fixed. Right sided intercostal drain tube 
was placed which was removed in subsequent days, 
patient was discharged on post-operative day four. Patient 
is asymptomatic in follow up visits. 

 

Figure 4: (a) CT scan transverse view showing 

herniated stomach and colon, (b) laparoscopic view of 

Morgagni hernia with content, (c) final view of repair, 

composite mesh fixation. 

Case 5 

A 29 year old gentleman presented with chief complains 
of chest heaviness, shortness of breath and gradually 
developing difficulty in swallowing over a period of six 
months. The chest x-ray showed elevated left dome of 
diaphragm into the left hemithorax along with 
mediastinal shift to the right hemithorax. On further 
evaluation an upper GI endoscopy was done which was 
within normal limits and a CT chest and abdomen 
showed eventration of left hemidiaphragm with stomach 
and bowel segments in the left thorax with significant 
right mediastinal shift. On laparoscopy the left 

a b 

a b 

a b 
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hemidiaphragm was thinned out with visible splaying of 
the diaphragmatic muscle fibers and was lying high up in 
the left thoracic cavity along with abdominal contents. A 
laparoscopic reduction of abdominal contents was done, 
the plication of the left hemidiaphragm could not be 
achieved laparoscopically so, it was done thoraco-
scopically with interrupted prolene sutures after reducing 
the contents. An ICD was placed in left side. On post-
operative day two a left sided pneumothorax was detected 
on x-ray chest, which was managed conservatively by 
another ICD insertion. Chest tubes were removed after 
one week and patient was discharged. Later patient 
developed recurrence of the symptoms and was found to 
have recurrence. He was advised re-exploration but 
patient denied and is now lost to follow-up. 

 

Figure 5: Case 5 (a) X ray of chest, (b) eventration of 

left hemidiaphragm, (c) thinned out diaphragm and 

(d) thoracoscopic view showing plication. 

Laparoscopic repair was performed in all the patients 

along with thoracoscopic aid in two cases. The mean age 

was 47 years (range, 25-70 years). Three male and two 

female patients had spontaneous diaphragmatic hernia in 

this case series. The main presenting complain in almost 

all the patients was abdominal pain while patient with 

diaphragmatic eventration had chest symptoms. The 

etiology was defined in four cases and it was unknown in 

one patient. All patients underwent preliminary 

investigation of x-ray chest and subsequently 

confirmation was done by CT scan and laparoscopically. 

Left sided hernia had transverse colon, stomach, small 

bowel, omentum and spleen as content while right sided 

hernia was mainly containing omentum, stomach and 

transverse colon.  

Two cases required thoracoscopic intervention because of 

the dense adhesions of the abdominal content to the inner 

chest wall. These adhesions were released 

thoracoscopically. In all the repairs the approximation 

was achieved with no tissue tension except in one case of 

diaphragmatic eventration which eventually lead into 

recurrence. Tissue approximation was done using prolene 

suture or ethibond suture (J and J) material along with 

mesh reinforcement done in three cases, viz., composite 

mesh in two case and prolene mesh in one case in 

retrorectus plane. The Summary of intraoperative 

findings and post-operative complications are in Table 2. 

The mean hospital stay postoperatively was 5.2 days 

(range, 4-7 days). All the patient were asymptomatic in 

immediate and early post-operative period except one 

patient who had recurrence of symptoms which was 

detected at one month follow-up. Patient was advised re-

exploration but, patient denied admission and is lost to 

follow-up. 

Table 2: Intraoperative finding and complications. 

Age/sex Content of hernia Size of defect (cm) Repair Thoracoscopy Complications 

25 year/female 

Transverse colon, 

omentum, small 

bowel 

3×2 Prolene suture No None 

45 year/male 

Colon, omentum, 

splenic flexure, 

spleen, small bowel 

10×8 

Ethibond (J and J) 

suture, composite 

mesh 

Yes None 

66 year/female Omentum 4×3 Prolene mesh No None 

70 year/male 

Stomach, D1 and 

D2, transverse 

colon, omentum 

6×5 

Prolene suture, 

ethibond (J and J)  

suture, composite 

mesh 

No None 

29 year/male 

Stomach, spleen, 

splenic flexure, 

colon, omentum 

12×10 
Prolene suture 

plication 
Yes Recurrence 

D1 = first part of duodenum; D2 = second part of duodenum 
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DISCUSSION 

Diaphragmatic hernia in adults can be congenital or 

acquired type (traumatic). Congenital diaphragmatic 

hernia is uncommon in adults, it occurs from incomplete 

fusion of the posterolateral foramina of the diaphragm 

leading to Bochdalek hernia or at anterior midline 

through the sternocostal region of diaphragm leading to 

Morgagni hernia. Spontaneous diaphragmatic hernia is 

one of the rarest thoracoabdominal emergencies, with 28 

detailed reports published in world literature (1956-

2009).4-8 In this case series three left sided and two right 

sided diaphragmatic hernias were found. 

The pressure gradient between the thoracic and 

abdominal cavities, which may reach up to 100 mmHg 

during respiration, is the most effective factor 

contributing to herniation of abdominal contents to the 

thoracic cavity.9 They are most commonly found at the 

oesophageal hiatus or at the points of failure of 

embryonic fusion of diaphragm. The latter are usually 

subcostal (foramen of Morgagni, Larrey’s spaces) or 

posterior (pleuroperitoneal or foramen of Bochdalek) in 

origin.10 A ‘spontaneous’ rupture implies absence of 

trauma, but there is always the possibility that a 

diaphragmatic defect arose from some forgotten trauma 

in the past or has a structural origin.11 

Diaphragmatic hernia is often asymptomatic or produces 

only mild symptoms; however, it may lead to serious 

complications associated with considerable morbidity and 

possible fatality, such as intestinal occlusion by 

incarceration and perforation of the bowel into the thorax, 

pancreatitis owing to strangled pancreas, rupture of 

spleen owing to splenic commitment, pneumothorax, 

superior vena cava syndrome and cardiac arrest.12 The 

characteristic clinical features of a diaphragmatic hernia 

are thoracic and abdominal pain, dyspnoea, nausea and 

vomiting.13 Clinically, diaphragmatic rupture has 3 phases 

according to the interval between injury and diagnosis: 

the initial or acute phase, the interval phase and the 

obstructive or late phase. In the acute phase, which 

continues for 2 weeks, clinical signs of diaphragmatic 

rupture may be obscured by the associated injuries.14 

Classically reported symptoms, such as abdominal pain, 

shortness of breath, and chest pain, can often be 

overlooked.15 The interval phase may be relatively 

asymptomatic and diaphragmatic rupture may be 

discovered only by incidental radiography. Finally, 

during the phase of obstruction and strangulation, most 

patients have acute symptoms secondary to acute 

respiratory or bowel obstruction problems. Also, patients 

most commonly have an acute abdomen secondary to 

incarceration and strangulation.14-16 In this series the 

predominant symptoms in patients were abdominal pain 

followed by vomiting. 

In a study by Losanoff et al, spontaneous rupture of the 

diaphragm was seen on the left more often (68%). In the 

same study, the most commonly herniated organs were 

the stomach (43%), colon (29%) and omentum (29%), 

whereas the most common symptoms were abdominal or 

thoraco-abdominal pain, nausea, vomiting, and 

dyspnoea.17 The most common reasons for diaphragmatic 

ruptures were coughing (32%), physical exercise (21%), 

and vaginal child birth (14%).17 In this series most 

common organ herniation seen is small bowel loop, 

transverse colon with omentum in case of Morgagni 

hernia whereas it was small bowel loops, transverse colon 

in left sided hernia. Differential diagnosis includes, giant 

hiatal hernias, congenital diaphragmatic hernias, 

pulmonary sequestration, neoplasia, phrenic nerve palsy, 

atelectasis, sub-pulmonic effusion, sub-pulmonic abscess 

and eventration of the diaphragm.18 

Single or serial plain chest radiographs with a high index 

of suspicion are diagnostic in most cases of 

diaphragmatic rupture.19 On the chest x-ray radiography, 

degradation of the integrity of the diaphragm, 

visualisation of bowel haustras and gas shadows which 

may occur within the thorax, visualisation of the 

diaphragm above the normal anatomical position, 

mediastinal shift, atelectasis, pulmonary mass 

appearance, pleural effusion, pneumothorax, and 

hydropneumothorax can be observed. The computed 

tomography of the thorax is the second imaging modality 

of choice in these patients and the sensitivity varies 

between 71% and 90%.19,20 In this series chest x-ray and 

CT scan chest and abdomen was done prior, in all the 

cases. 

Diaphragmatic rupture leads to a challenging situation 

requiring surgical repair.21 The diaphragm is in a constant 

state of movement during respiration. Therefore, 

diaphragmatic ruptures almost never heal without 

repair.22 Surgery is indicated for symptomatic as well as 

asymptomatic patients who are fit for surgery. It can be 

done by laparotomy, thoracotomy, thoracoscopy, or 

laparoscopy.23 In patients with diaphragmatic hernia, 

surgical repair should not be delayed as any delay might 

cause complications such as volvulus formation, 

incarceration, strangulation, haemorrhage, and even 

perforation of a hollow visceral organ.24 The management 

of diaphragmatic hernia consists of reducing the 

herniated organs to the abdominal cavity and repairing 

the diaphragmatic defect either by open surgical methods 

(thoracotomy, laparotomy, or both) or by minimal access 

surgery.24 With the advent of minimal access techniques, 

the open surgical repair for this hernia has decreased. The 

results of thoracoscopy and laparoscopy in such cases 

have been found to be comparable. Laparoscopic repair 

helps in delineating clear anatomy, working space, early 

recovery, and return to home and work.23 Laparoscopic 

diaphragmatic hernia repair is increasingly reported to be 

an acceptable and safe alternative to open surgical 

repair.25 In this series three patients were operated on 

emergency basis, who presented with sudden onset of 

symptoms (two left sided hernia cases and one right sided 

hernia case) while two cases were operated after 

optimizing the patient (electively). 

https://www.birpublications.org/doi/10.1259/bjrcr.20150465
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The surgical approach is determined by the location and 
duration of the diaphragmatic rupture and whether intra-
abdominal organs have herniated into thoracic cavity. 
The transthoracic approach is the most appropriate way 
of removing adhesions in the absence of any abdominal 
pathology or in delayed cases. The defect may be 
repaired primarily or by using prosthetic mesh.26 The 
diaphragmatic defect should be repaired using interrupted 
nonabsorbable polypropylene sutures after reduction of 
the herniated abdominal organs.27 In this series two 
patient undergone primary repair of the defect and three 
patients had mesh reinforcement required. Also, a 
laparoscopic repair was achieved in all the patients along 
with the need of thoracoscopic aid in two cases to release 
the densely adherent herniated abdominal content from 
the thoracic cavity wall. 

CONCLUSION 

Spontaneous diaphragmatic hernia is an uncommon entity 
but a life-threatening condition and needs a high index of 
suspicion in patient having abdominal pain and dyspnea. 
Early diagnosis is of paramount importance. Surgery is 
indicated for all patients who are diagnosed with this 
condition. The timing of operation is dictated by the 
patient’s condition. Emergency surgery is required if 
patient is having obstructed hernia while elective repair is 
performed for patients without having symptoms and 
signs of obstruction. The repair can be done by primary 
tissue approximation using suture material with or 
without a prosthetic mesh for reinforcement. We found 
that minimal access techniques can be safely done in 
diaphragmatic hernia; in conditions when the herniated 
content are difficult to get reduced laparoscopically 
alone, a simultaneous thoracoscopy has helped in great 
deal in reducing the content and completing the 
procedure entirely by minimal access techniques. This 
gives all the advantages of minimally invasive approach 
like improved operative visualization, less postoperative 
pain, quicker recovery, shorter hospital stay, low 
recurrence rate and this also leads to decrease in cost of 
hospital stay; provided tissue repair is done in tension 
free manner by an experienced laparoscopic surgeon. 
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