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Abstract
Aim: Diaphragmatic hernias can originate from the esophageal hiatus, congenital defects, or traumatic defects of the diaphragm caused by penetrating or 
blunt trauma of the thoracoabdominal region. This retrospective analysis aims to examine cases of diaphragmatic hernia that were operated on as surgical 
emergencies in our hospital.
Methods: Medical records of all the patients who underwent diaphragmatic hernia repair in the General Surgery Clinic of Istanbul Training and Research 
Hospital between 2005 and 2019 were examined. Cases operated under emergency conditions were selected for detailed analysis.
Results: Cases requiring urgent intervention constituted 25% of all diaphragmatic hernia repairs. The mean age of the patients was 54.1 (18-93) years. Ten 
patients (52.6%) were male and 9 (47.4%) were female; 1 patient was a male infant. Among hernias requiring emergency intervention, 8 patients (42.1%) were 
operated on because of obstructive symptoms, while 6 (31.6%) others were operated on because of signs of strangulation. Organ perforation was present in 4 
patients (21.1%). One patient (5.3%) was operated on for severe respiratory distress. One male infant was operated on for sliding hernia of the stomach into 
the mediastinum and causing respiratory distress.
The mean hospital stay was 14.7 days in the adult group, while the duration of hospitalization of the infant was 21 days.
In the postoperative period, wound dehiscence in 2 patients, subcutaneous hemorrhage in 2 patients, and ileoileal intussusception in an infant patient developed. One 
patient was re-hospitalized for respiratory distress after discharge. The patient failed to respond to treatment and died on postoperative day 21.
Conclusion: Diaphragmatic hernias in all ages can be true surgical emergencies that require immediate action, especially in the presence of respiratory 
distress, strangulation, and perforation.
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Introduction
Diaphragmatic hernias can originate from the esophageal 
hiatus (sliding and paraesophageal hernias), congenital 
defects (Bochdalek hernias originating from the posterolateral 
area of the diaphragm and Morgagni-Larrey hernias 
located parasternally on both sides). Moreover, penetrating 
thoracoabdominal injuries can cause traumatic defects that 
might eventually progress to diaphragmatic hernias.1, 2

The incidence of hiatal hernias in the population has been 
reported to be 10 to 50%.3 In sliding type hernia, surgical 
intervention is reserved for symptomatic cases and those with 
Barrett’s metaplasia. Emergency intervention for sliding type 
hernia is rarely needed. In paraesophageal hernias, however, 
surgery is indicated as soon as the diagnosis is made because 
of the risk of strangulation.
Congenital hernias are extremely rare in the adult population, as 
they are usually diagnosed in the neonatal period.4, 5 Congenital 
diaphragmatic hernias are usually asymptomatic in adulthood, 
while symptomatic cases usually present with dyspeptic 
complaints. This type of disease, which is managed mostly in 
elective conditions, can also present as emergency situations 
more frequently than anticipated. Serious complications 
that require urgent intervention, such as strangulation and 
obstruction, are likely to develop. In such emergency cases, 
unusual and life-threatening scenarios might unfold.
With diaphragmatic defects secondary to trauma, the patient can 
remain asymptomatic for years. The risks for complications such 
as strangulation or perforation of hollow viscera due to herniation 
over the course of the lifetime are well established, and therefore, 
when detected, surgical repair of the defect is mandatory. Thus, 
evaluation of the diaphragm is required, especially if penetrating 
trauma involves the thoracoabdominal region.
This retrospective analysis aims to examine cases of 
diaphragmatic hernia that were operated on as surgical 
emergencies in our hospital.

Materials and Methods
Medical records of all the patients who underwent diaphragmatic 
hernia repair in the General Surgery Clinic of Istanbul Training 
and Research Hospital between 2005 and 2019 were examined. 
Cases operated under emergency conditions were selected 
for detailed analysis. Data regarding age, gender, presenting 
symptoms, type of hernia, surgical procedures, length of 
hospital stay, postoperative complications, and mortality were 
recorded. An emergency case of pediatric diaphragmatic hernia 
operated on by the pediatric surgeon in our hospital was also 
included in the analysis.

Ethics Approval 
This retrospective study was approved by the Ethics Committee 
of İstanbul Training and Research Hospital (Date: 2020-05-15, 
No: 2310). The study was conducted in accordance with the 
principles of the Declaration of Helsinki.

Statistical Analysis
Descriptive statistical analysis was performed. Continuous 
variables were expressed as mean (range), and categorical 
variables as numbers and percentages.

Reporting Guidelines
This study was reported in accordance with the STROBE 
guidelines.

Results
Between 2005 and 2017, 80 patients were operated on for 
various types of diaphragmatic hernia in our institution’s 
general surgery clinic. 20 of these patients had emergency 
surgery because of acute symptoms and complications caused 
by diaphragmatic hernia. Cases requiring urgent intervention 
constituted 25% of all diaphragmatic hernia repairs.
The mean age of the patients was 54.1 (18-93) years (the 
newborn patient is not included in the mean). Ten patients 
(52.6%) were male and 9 (47.4%) were female; 1 patient was 
a male infant.
Seven patients (35%) had diaphragmatic hernia secondary to 
trauma, 6 patients (30%) had congenital hernia (Morgagni’s 
hernia in 5 patients and Bochdalek hernia in 1 patient) and 7 
patients (35%) had hiatus hernia (paraesophageal hernia in 6 
patients and sliding hernia in 1 patient) (Figure 1). Two patients 
had a history of prior diaphragmatic hernia repair surgery but 
had relapsed. One of these patients had been operated on for 
hiatus hernia and was re-operated because of a paraesophageal 
hernia in the same location, causing perforation of the stomach. 
The other had been operated for traumatic rupture of the 
diaphragm, and the colon had herniated into the thorax from 
the recurrent defect, causing obstruction.
Among hernias requiring emergency intervention, 8 patients 
(42.1%) were operated on because of obstructive symptoms, 
while 6 (31.6%) others were operated on because of signs 
of strangulation (Figure 2). Organ perforation was present 
in 4 patients (21.1%) (stomach perforation in 2 patients 
and colon perforation in 2 patients). One patient (5.3%) was 
operated on for severe respiratory distress due to herniation 
of intraabdominal organs into the thorax from the defect 
caused by traumatic rupture of the diaphragm. One male 
infant diagnosed by contrast-enhanced tomography while 
being tested for respiratory distress in the second week after 
birth, was operated for sliding hernia of the stomach into 
the mediastinum and causing respiratory distress (Figure 3). 

Table 1.General characteristics of the cases

Traumatic Congenital Hiatal hernia

Morgagni Bochdalek Paraesophageal Sliding

Age 34,7 76 36 61,5 0

Male/Female 6/1 1/4 0/1 3/3 1/0

Complication

-Splenectomy 1 0 0 1 0

-Eventration 1 1 0 0 0
-Subcutaneous 
hematoma 2 0 0 0 0

-Invagination 0 0 0 0 1

-Pneumonia 0 0 0 0 1
Laparoscopic /
open 2/5 0/5 0/1 0/6* 0/1

Thorax tube 
drainage 5 1 1 0 0

Total 7 6 7
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General characteristics of the cases are presented in Table 1.
During surgery, herniated organs were reduced back into the 
abdominal cavity. Inside the hernia sac were the stomach in 13 
patients, the colon in 8 patients, the omentum in 5 patients, 
and the intestines in 1 patient. In 7 cases, more than one organ 
was present in the hernia sac.
The operation was completed by the laparoscopic approach in 2 
patients. In one patient, the presence of adhesions necessitated 
conversion to open surgery. The remaining 17 patients were 
operated on by open surgery. Mesh repair was performed in 
all patients with Morgagni’s hernia, whereas primary repair 
and fundoplication were the preferred methods for the patient 
with Bochdalek hernia. Among patients operated for traumatic 
diaphragmatic hernia, primary repair of the hernia defect was 
performed in all but one patient, for whom a synthetic mesh was 
also used. In addition to diaphragmatic cruroplasty, half of the 
patients with paraesophageal hernia underwent fundoplication. The 
surgical procedure used for the infant with sliding hernia consisted 
of diaphragmatic crus repair and Thal’s anti-reflux procedure.
Of the patients with organ perforation, 2 stomach perforations 
with paraesophageal hernia were repaired by primary suturing 
and omentoplasty following debridement of the wound edges. 
The perforated transverse colon of a patient with traumatic 
hernia was exteriorized by a loop colostomy. The micro-

perforation caused by the reduction of the herniated colon in 
one patient was repaired by primary suturing because of a lack 
of contamination.
Tube thoracostomy was placed during the operation on 7 
patients because of opening of the thoracic cavity. One of 
these patients had Morgagni’s hernia, 1 had Bochdalek hernia, 
while the other 5 were operated on for diaphragmatic hernia 
secondary to trauma. Splenectomy was also performed 
in 2 cases due to iatrogenic laceration of the spleen. In the 
postoperative period, wound dehiscence in 2 patients and 
subcutaneous hemorrhage in 2 patients were observed. On 
the third postoperative day of the infant with sliding hernia, 
ileoileal intussusception developed. He was operated on 
again for manual reduction of the invaginated segment. The 
subsequent right upper lobe pneumonia was treated medically, 
and the patient was discharged.
The mean hospital stay was 14.7 days in the adult group, while 
the duration of hospitalization of the infant was 21 days.
The overall frequency of intraoperative and postoperative 
morbidity of the 20 patients was 40%. The overall frequency of 
intraoperative and postoperative morbidity of the 20 patients 
was 40%. No surgery-related mortality was observed. However, 
one patient died on postoperative day 21 due to exacerbation 
of preexisting chronic obstructive pulmonary disease (COPD). 
One patient presented with respiratory distress after discharge, 
on postoperative day 13. He was hospitalized, and treatment 
for the exacerbation of his preexisting chronic obstructive 
pulmonary disease (COPD) was initiated by the pulmonology 
department. The patient failed to respond to treatment and 
died on postoperative day 21 because of COPD.

Discussion
Hiatal hernias consist of sliding hernias, which are usually 
asymptomatic or with gastroesophageal reflux (GER) 
symptoms, and paraesophageal hernias, which might cause a 
broad range of complications from distention of the stomach 
to strangulation. Surgery is not indicated for sliding hernias 
without complications, however, it might be considered if GER 
significantly affects the quality of life or if Barrett’s metaplasia 
has developed. No cases of sliding hernia were present among 
our adult patients; only one case requiring emergency surgery 
by a pediatric surgeon was included in the series. Although 
they can be asymptomatic, pediatric patients with hiatal hernia 
usually present with symptoms such as GER, respiratory tract 
infection and growth retardation.6 The infant in our series 
presented with respiratory distress caused by the dislocation 
of the intestines into the thorax. The subsequent upper lobe 
pneumonia was most likely a complication of GER. As in adults, 
sliding hernias in children often do not have any symptoms 
but occasionally, vomiting due to GER, respiratory distress or 
growth retardation are present.7

Paraesophageal hernias constitute only 14% of hiatal hernias.8 
While the main principles of surgery are the reduction of the 
herniated organs back into the abdomen and crural repair, the 
addition of fundoplication to the procedure has an important 
role as well.3 One study has demonstrated that the determinants 
of success in surgery are the complete resection of the hernia 
sac, meticulous intrathoracic dissection of the esophagus, and 

Figure 1. Incarcerated stomach within a paraesophageal hernia

Figure 2. A: Strangulated colon within the diaphragmatic hernia 
secondary to a previous gunshot wound B: On postoperative 
day 5. Thorax tube and foreign body in the left lung, pleurisy, 
and partial atelectasis
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repair of the crura.9 Unlike sliding hernias, diagnosis of the 
pathology is sufficient indication for the surgical treatment 
of paraesophageal hernias since complications such as 
strangulation, intestinal obstruction, and perforation are 
common in this group.10 The fact that all 6 of our adult hiatal 
hernia cases are paraesophageal hernias, despite the relatively 
low frequency, supports the validity of this approach. Stomach 
perforation in two of our cases with paraesophageal hernia is 
further proof of the high risk of complications in these patients. 
The use of synthetic mesh in the treatment of paraesophageal 
hernias is common. However, we did not use meshes in any of 
our paraesophageal hernia cases. The existence of perforation is 
another reason to avoid mesh placement, as the use of synthetic 
materials in infected sites is not recommended. Fundoplication 
was performed in half of these cases. No difference in outcome 
was observed, although it might be related to the small sample 
size. Thal’s anti-reflux procedure was performed for the infant 
patient. Thal’s is a partial wrapping procedure. It is commonly 
used in pediatric surgery as it is a relatively simple and safe 
procedure with low rates of perioperative complications and 
good long-term outcomes.11

Although rare in the adult population, surgical treatment for 
congenital hernias is recommended as they can have severe 
complications if not treated. There are not enough studies to 
determine the optimal surgical procedure, but the use of mesh 
for reinforcement is a widely accepted method.4 All but one 
of our cases had mesh repair, of which we did not observe 
any drawbacks. Very rarely, congenital and hiatal hernias can 
coexist. The recommended treatment is fundoplication and the 
use of mesh to repair both defects in the same operation.12 Our 
case with Bochdalek’s hernia was such a case, also containing 
sliding hiatal hernia. Primary repair of the diaphragmatic defect, 
as well as cruroplasty and fundoplication, was performed in the 
operation of this patient.
Trauma and iatrogenic diaphragmatic injuries are also major 
causes of diaphragmatic hernias. Trauma is an important 
factor in the development of diaphragmatic hernias; both 
penetrating and blunt trauma can cause rupture of the 
diaphragm. Rupture of the diaphragm can occur in 0.8% to 15% 
of all thoracoabdominal traumas.13 Early diagnosis through a 
high index of suspicion for diaphragmatic injury is necessary.14 
Laparoscopic exploration after trauma of the thoracoabdominal 
region can detect injury to the diaphragm, allowing prevention 
of long-term complications. Therefore, acute detection of the 
problems is essential in avoiding chronic complications. Severe 
complications such as strangulation or perforation of hollow 
viscera can develop after undiagnosed diaphragmatic injuries.15, 16 
Timely diagnosis is of paramount importance as morbidity is 
much higher in complicated cases requiring emergency surgery 
compared to hernias diagnosed early and repaired under 
elective circumstances.17

Life-threatening conditions, such as perforation of hollow 
viscera, are frequently seen in complicated diaphragmatic 
hernias. In our series, the rate of such cases was 21.1%. As 
they can cause obstruction, strangulation, or perforation, 
paraesophageal and congenital hernias should be operated on 
under elective conditions shortly after diagnosis. Regarding 
the surgical approach, laparoscopy is increasingly popular in 

parallel with the increasing experience in laparoscopic surgery 
in general. Shorter length of hospital stay, better quality of 
life, less postoperative pain, and cosmetic concerns influence 
the preferences of the surgeons in favor of the minimally 
invasive approach. On the other hand, for emergency surgery 
in the presence of strangulation, tissue necrosis, or perforation, 
the open approach appears to be safer for both the patient 
and the surgeon. In our series, only 3 patients were operated 
laparoscopically, 2 completed as such, and 1 converted to open 
surgery. All 3 cases were operated on because of obstruction. 
Further studies comparing laparoscopic and open surgery in 
urgent cases of diaphragmatic hernias are needed. In one study 
about paraesophageal hernias, 50% of the conversions from 
laparoscopic to open were emergency cases. On the other hand, 
only 30% of all emergency cases were operated on with open 
surgery.9 One can conclude that laparoscopy will gain popularity 
in time. The surgeon should consider their experience, the status 
of the patient, the operative team, and available equipment in 
determining the surgical method. It should not be forgotten that 
for these types of diaphragmatic hernias, emergency surgery 
has high risks of morbidity and mortality; open surgery in many 
cases might provide more confidence.
The status of the patient is a major predictor of progress in 
the postoperative period. Possible complications can affect 
the abdomen, the thorax, or the mediastinum. Even after a 
successful operation, the progress might evolve into undesirable 
outcomes. One of our patients with COPD died of respiratory 
failure in the early postoperative period despite a successful 
and uncomplicated operation.
The infant had abdominal distention and bile in the nasogastric 
tube 3 days after the operation. Abdominal ultrasonography 
revealed an ileoileal postoperative intussusception of 3.5 cm 
length, which was corrected by manual reduction through 
laparotomy. In the postoperative period, pneumonia of the 
left lung was added to the clinical picture. After 18 days of 
inpatient treatment, the patient was discharged. Various 
complications have been reported following diaphragmatic 
hernia surgery, including dysphagia, recurrence, pneumonia, 
intestinal obstruction, intussusception, hemorrhage, surgical 
site infections, and gastroparesis.6,18 In pediatric patients, 
postoperative ileoileal intussusception typically occurs following 
retroperitoneal and prolonged abdominal operations.19

Thanks to modern imaging modalities such as computerized 
tomography (CT) and magnetic resonance imaging (MRI), all 
types of diaphragmatic hernia can be diagnosed with very high 
accuracy. Computerized tomography with coronal and sagittal 
sections is the most efficient diagnostic method in many cases 
of diaphragmatic hernia, as it clearly reveals the herniated 
organs and existing complications. In selected cases, MRI 
can be used for diagnosis, especially if CT is not conclusive.20 
For all of our patients, the main diagnostic tests were CT or 
MRI, chest and abdominal X-rays, as well as blood tests were 
complementary tools. In order to differentiate the air-filled 
structure in the mediastinum from hiatal hernia and congenital 
bronchogenic cyst, a control thorax CT with oral contrast was 
needed in the infant patient.
Tube thoracostomy is required in the case of opening of the 
thoracic cavity; in 7 of our patients, thorax tube placement was 
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needed. Iatrogenic opening of the thoracic cavity usually occurs 
during excision of the hernia sac. Some authors have therefore 
recommended against excision of the hernia sac in congenital 
hernias.21 In traumatic hernias, opening of the thoracic cavity 
is much more common due to the trauma itself. Although tube 
thoracostomy significantly impairs patient comfort, it is a 
mandatory procedure that also provides a sense of safety for 
both the patient and the surgeon. According to our findings, 
diaphragmatic hernias requiring emergency surgery can have 
severe consequences. They are true surgical emergencies 
that require immediate action, especially in the presence of 
strangulation and perforation.

Limitations
Our limiting factors were the small number of cases and the 
retrospective nature of the study.

Conclusion 
Diaphragmatic hernias requiring emergency surgery can have 
severe consequences. They are true surgical emergencies 
that require immediate action, especially in the presence of 
strangulation and perforation.
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