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Diaphragmatic herniation after oesophagectomy 

ABSTRACT 

Background. Intrathoracic herniation of abdominal viscera is an unusual but 

potentially life-threatening complication of various thoracic and abdominal 

surgical interventions. 

Aim. The aim of this study was to describe the clinical spectrum of diaphragmatic 

herniation after oesophagectomy, to estimate its incidence and to define 

contributing factors that might affect its occurrence. 

Methods. In a series of 218 patients who underwent oesophagectomy between 

1993 and 1997, all radiographic studies of the chest that were made during early 

and late follow-up were reviewed. 

Results. Herniation of bowel alongside the oesophageal substitute was detected in 

nine patients (4%). Four herniations occurred within the first week after operation 

and five were detected at late follow-up. Surgical treatment was indicated in 6/9 

patients (67%). Analysis of predisposing factors revealed that extended incision 

and partial resection of the diaphragm were associated with an increased risk for 

postoperative hernia formation (14% following extended enlargement versus 3% 

after routine opening of the oesophageal hiatus; p=0.02). 

Conclusions. Diaphragmatic herniation was found in 4% of patients after 

oesophagectomy. Upon extended iatrogenic disruption of the normal hiatal 

anatomy, narrowing of the diaphragmatic opening is indicated to avoid 

postoperative herniation of bowel into the chest. Awareness of its possible 

occurrence may at least prevent the development of intestinal obstruction and 

strangulation. 
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INTRODUCTION 

Iatrogenic herniation of abdominal contents into the chest has been described most 

frequently in patients who had previously undergone (laparoscopic) antireflux 

surgery.16 Incidental cases have also been reported after rib resection drainage of a 

subphrenic abscess, thoraco-abdominal splenectomy, proximal gastric resection, 

transthoracic Heller's oesophagomyotomy, placement of an Angelchik prosthesis, 

and following nephrectomy.3,4,7"11 Data on the occurrence of diaphragmatic 

herniation following oesophagectomy are scarce. In the English language literature 

(1979-1997), 18 cases have been previously reported, either presented as case 

reports or listed among other postoperative complications.3,12"22 To our knowledge, 

no previous study has specifically evaluated the incidence of diaphragmatic 

herniation following oesophageal resection. Although diaphragmatic herniation 

secondary to surgical trauma appears a relatively infrequent diagnosis, early 

recognition is important. Delayed diagnosis may result in strangulation and 

perforation of the herniated contents,4,10 with high mortality rates following 

emergency surgery.23,24 

The aim of the present study was to describe the clinical spectrum of 

diaphragmatic herniation after oesophagectomy, to estimate its incidence and to 

evaluate contributing factors that might affect its occurrence. 

PATIENTS AND METHODS 

Between January 1993 and January 1997, 219 patients underwent resection for 

malignant disease of the oesophagus and/or oesophagogastric junction (135 

adenocarcinomas, 75 squamous cell carcinomas and 9 other types of malignancy) 

at the Surgical Department of the Academic Medical Center at the University of 

Amsterdam, The Netherlands. Their median age was 63 (range 37-83) years. The 

male:female ratio was 7:3. One patient with incomplete follow-up was excluded 

from further analysis. Oesophageal resection was performed by the transhiatal 

approach without thoracotomy or via a right-sided thoracotomy in combination 

with a laparotomy. Gastro-intestinal continuity was preferably reestablished by 

constructing a gastric tube which was positioned in the posterior mediastinum. In 

all cases, a cervical anastomosis was performed. The resectional procedure 
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invariably involved dissection of the diaphragmatic oesophageal hiatus by incision 

of the peritoneal reflections around it, enabling the margins of the crura to be 

defined, followed by ligation of the crossing phrenic vein. In order to allow 

adequate mobilization of the oesophagus, manual dilatation of the hiatal opening 

was usually accompanied by an antero-lateral incision of the diaphragm (this was 

defined as routine hiatal opening). Occasionally, a part of the diaphragm was 

resected to achieve en bloc removal of the primary tumour, or unconstricted 

transposition of the gastric tube (or colon) through the hiatal opening necessitated 

an extended incision of the surrounding hiatal tissues (this was considered 

extended enlargement of the hiatus). In order to prevent venous congestion of the 

oesophageal substitute, routine narrowing of an (iatrogenically) enlarged hiatus 

was not performed. 

In the early postoperative course, at the Intensive Care Unit, plain chest 

radiographs were performed daily until the day the patients were extubated. On the 

8th day after operation, oesophagography with a water soluble contrast was carried 

out to exclude leakage of the anastomosis. Thereafter, radiographic examinations 

of the chest were only done if indicated. Clinical follow-up after discharge was 

performed regularly in the outpatient clinic. In-hospital mortality was 5% (11 

patients). The duration of clinical follow-up after resection ranged from 0.2 to 55.1 

months (median 15 months). In order to identify patients with postoperative 

diaphragmatic herniation, all radiographic studies of the chest that were made in 

the early and late postoperative course were reviewed. Follow-up radiographic 

studies of 218 patients were obtained from 0.03 to 48.0 months after 

oesophagectomy (median 1.0 month). In 118 patients (54%), chest films were 

made exclusively during postoperative follow-up in the hospital. 

The occurrence of postoperative hernia formation was analysed statistically in 

relation to the following potential risk factors: sex, age, preoperative 

diaphragmatic hernia, location of the tumour, stage of disease by pTNM 

classification, operative approach, type of reconstruction, position of the neo-

oesophagus and iatrogenic enlargement of the oesophageal hiatus during resection. 

Comparisons between groups were made using the univariate Fisher's exact test. 

Probabilities are two-tailed with statistical significance set at p<0.05. 
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RESULTS 

Frequency and diagnosis. Intrathoracic herniation of abdominal contents was 

identified in nine (4%) of 218 patients after oesophagectomy. Four herniations 

occurred within the first week after operation. Two of them were asymptomatic 

and were discovered by routine chest radiography on postoperative day 2 {Figure 

1). In both these patients, a part of the diaphragm had been resected because of 

suspected tumour invasion. The other two patients with early herniation had 

undergone routine -hiatal opening with minimal disruption of the surrounding 

hiatal tissues. In one of them, diaphragmatic herniation of the colon caused acute 

respiratory failure on the third postoperative day. The fourth patient presented four 

months after oesophagectomy with acute symptoms of intestinal obstruction. 

Review of his previous chest X-rays revealed that intrathoracic herniation of 

bowel had already occurred in the early postoperative period, which had not been 

noted at that time. Five patients were found to have diaphragmatic herniation 

during long-term follow-up, at 12, 19, 23, 24 and 44 months after 

oesophagectomy. One of them had no attributable clinical manifestations. The 

other four patients with late herniation were symptomatic at the time of diagnosis 

(dyspnoea, cough, abdominal pain, constipation). 

Surgical repair of herniation. Six patients (67%) underwent surgical treatment of 

the diaphragmatic hernia {i.e., all 4 early herniations and 2 late herniations). In 5 

of them, hiatal repair was performed by the abdominal route. At laparotomy, 

herniation of the transverse colon was encountered in all five patients. In two 

patients, also the small bowel was involved, and in one, even the spleen had 

herniated into the thorax. The remaining patient underwent a left-sided 

thoracotomy for surgical hernia repair followed by a left lobectomy for a solitary 

pulmonary metastasis. In this patient, the herniated contents involved exclusively 

small bowel. In all six patients, operative repair involved reduction of the 

herniated viscera back into the abdomen and subsequent narrowing of the hiatal 

defect. No recurrence of hernia formation was encountered during a median 

follow-up of 8 months after hiatal repair (range 3-13 months). Three patients did 

not undergo surgical reduction of the hernia: in one, symptoms of upper abdominal 

discomfort settled spontaneously, and in the other two, surgical repair was 

considered undesirable because of advanced tumour recurrence. 
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Contributing factors. Table 1 shows the relationship between possible risk factors 

and the development of diaphragmatic herniation after oesophageal resection. 

Only extended iatrogenic enlargement of the oesophageal hiatus during 

oesophagectomy was associated with an increased risk for the development of 

postoperative diaphragmatic herniation (4/29 = 14% following extended 

enlargement versus 5/189 = 3% after routine hiatal opening; p=0.02). 

Figure 1. Chest radiograph of a patient with early diaphragmatic herniation after 
oesophageal resection. Air-filled intestinal loops are seen in the left hemithorax. At 
laparotomy, the hernia contained both small bowel and transverse colon. 
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DISCUSSION 

Intrathoracic herniation of abdominal contents is an unusual complication of both 

thoracic and abdominal surgery.1"11 The condition is potentially life-threatening, 

especially when diagnosis is delayed.4'10 Excluding case reports, 13 cases out of 

613 oesophagectomy patients have been reported, resulting in an overall frequency 

of 2% (1% to 8%).15"22 Of the 18 previously reported cases,3'12"22 8 herniations were 

detected in the early postoperative period, and 10 were diagnosed during follow-

up, at three months up to seven years after the operation. It should be recognized 

that most previously reported patients had symptomatic herniations requiring 

surgical correction (14/18: 78%). In the present series of 218 patients, we found 9 

patients (4%) with radiological evidence of herniated bowel into the chest as an 

early (four) or late (five) complication of oesophagectomy. The actual incidence of 

late (asymptomatic) herniation might even be greater as radiographic studies after 

discharge from the hospital were available in only 100 patients (46%). 

Furthermore, since herniation has been shown to occur after more than 5 years of 

follow-up,17 new cases may develop in the present series. 

Table 1. Analysis of potential risk factors for diaphragmatic herniation following 

oesophageal resection. 

Grouping variable Risk factor Frequency of p 
herniation 

m:f 
-c 63 years : > 63 years 
no : yes 
upper-middle : distal oesophagus-OGJ 
pTNM O-II : pTNM III-IV 
transhiatal : transthoracic 
gastric pull-up : colonic interposition 

Position of neo-oesophagus anatomic : extra-anatomic 
Hiatal opening routine opening : extended enlargement 

Sex 
Age 
Preoperative hernia 
Location of tumour 
Stage of disease 
Operative approach 
Reconstruction 

8/159 : 1/59 ns 
5/105 :4/113 ns 
4/148 :5/70 ns 
0/63 :9/155 ns 
5/97 :4/121 ns 
5/142 :4/76 ns 
9/203 :0/15 ns 
9/196 :0/22 ns 
5/189 :4/29 0.02 

OGJ = oesophagogastric junction; pTNM = pathological tumour node 

ns = not significant.* Fisher's exact test. 

metastasis; 
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Three of the nine patients demonstrated no clinical manifestations at the time of 

diagnosis. In the other 6 patients, the symptoms prompting radiographic evaluation 

varied strongly with no characteristic clinical picture emerging. Acute intestinal 

obstruction which occurred in one of the patients is an imminent risk.121415,20 Other 

presenting symptoms of diaphragmatic herniation involve respiratory distress, 

chest pain, anaemia, fever, leucocytosis and a broad spectrum of chronic 

abdominal symptoms.1,4'25'26 This varied clinical presentation - together with its 

relatively rare occurrence - most probably accounts for a frequently observed 

delay in diagnosis. In several previously reported cases,1'4,10 the diagnosis was not 

considered until strangulation and perforation of the herniated viscera had 

occurred. A delay in recognition may lead to increased morbidity and even death, 

the mortality rate being 10 per cent for correction of an uncomplicated 

diaphragmatic herniation, but rising to 20-80 per cent in patients with strangulated 

diaphragmatic hernias.4,23,24 Usually, plain chest roentgenograms will readily 

demonstrate an air collection within the herniated intestine above the normally 

anticipated level of the diaphragm. Its presence may be confirmed by computer 

tomography scan and/or barium enema. Because spontaneous resolution of the 

herniation will not occur, surgical repair is generally recommended, regardless of 

symptoms, to prevent the potentially disastrous complications of incarceration, 

strangulation, and perforation.3,26 Untreated herniation remaining asymptomatic 

has been reported.21,22 In patients with small, asymptomatic herniations, especially 

in those who have a short life expectancy, an observational approach is reasonable. 

In all other surgically fit patients, operative reduction of the herniated viscera with 

subsequent repair of the diaphragmatic defect is indicated. Preferably, a 

transabdominal approach is chosen.3'22 However, because intrathoracic adhesions 

may prohibit reduction via the abdominal route, the need for a (re-) thoracotomy 

should be anticipated.12'14 

The optimal approach to diaphragmatic herniation following oesophagectomy is 

prevention. Strategies to reduce the likelihood of diaphragmatic herniation have 

been addressed.6,14,27,28 If it is necessary to enlarge the hiatus in order to allow 

adequate mobilization of the oesophagus, an anterior incision in the diaphragm 

rather than a lateral extension has been advocated.14 At the end of the procedure, 

the integrity of the diaphragm should always be checked. The importance of 

routine narrowing of the hiatus has been emphasized.28 Moreover, the edges of the 
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hiatus can be sutured to the oesophageal substitute,27 taking care not to injure 

vascular blood supply of the neo-oesophagus. In the present series, risk factors that 

predisposed patients to postoperative hernia formation have been analysed. 

Following extended disruption of the normal hiatal anatomy, a 14% incidence of 

diaphragmatic herniation was observed. The presented data indicate that if a part 

of the diaphragm is resected for suspected tumour ingrowth, the hiatal defect 

should be restored in order to minimize the risk for herniation of viscera into the 

chest. Any extended incision of the diaphragm should be partially re-

approximated. Ultimately, awareness of the possible occurrence of diaphragmatic 

herniation should at least result in prompt recognition thereby minimizing the risk 

of life-threatening complications. 
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