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Complications and prognosis after oesophagectomy 

ABSTRACT 

Background. There is no universal consensus regarding the most appropriate 

surgical approach in treating cancer of the oesophagus or oesophagogastric 

junction (OGJ). In our institution, transhiatal oesophagectomy without 

thoracotomy is the treatment of choice for resectable cancer involving the middle 

or distal oesophagus or OGJ. 

Aim. To evaluate the procedure-related hazards, the pathological results and the 

clinical outcome of transhiatal oesophagectomy for oesophageal or OGJ cancer. 

Methods. Perioperative complications and prognostic factors were analysed in 115 

consecutive patients who underwent primary resection with curative intent via the 

transhiatal approach between January 1993 and September 1996 for 

adenocarcinoma (n=86) or squamous cell carcinoma (n=29) of the middle or distal 

oesophagus or OGJ. Median follow-up of surviving patients was 45 months (range 

30 - 74 months). 

Results. No emergency thoracotomies were experienced. Vocal cord dysfunction 

and pulmonary complications were the most frequent postoperative complications 

(both 24%). In-hospital mortality was 3.5%. Overall survival was 72% at 1 year, 

53% at 2 years and 45% at 3 years. A microscopically radical resection was 

achieved in 73% of patients. In univariate analysis, radicality of the resection, 

lymph node involvement, lymph node ratio and pathological stage of disease 

showed a strong correlation with long-term survival (all p < 0.0001). Multivariate 

analysis (Cox model) demonstrated that the lymph node ratio (p < 0.0001), 

radicality of the resection (p = 0.0064) and duration of ICU-stay (p = 0.027) were 

independent predictors of long-term survival. 

Conclusions. Transhiatal oesophagectomy without thoracotomy can be considered 

a safe procedure for resectable cancer of the oesophagus or OGJ provided that the 

tumour does not extend proximal to the carina. Radicality, complication rates and 

survival results equal to the data reported for transthoracic oesophagectomy. A 

prognostic value of the lymph node ratio was observed, but the prognostic impact 

of an extended lymph node dissection remains to be established. 
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INTRODUCTION 

World-wide, different techniques are advocated for the surgical treatment of 

oesophageal carcinoma.1'2 For cancer of the intrathoracic oesophagus immediately 

adjacent to the trachea, careful dissection of the primary tumour usually 

necessitates a transthoracic surgical approach.3,4 Conversely, for tumours located 

at lower levels of the oesophagus (i.e., below the tracheal bifurcation), the need to 

perform a thoracotomy is controversial.5,6 In our institution, transhiatal 

oesophagectomy without thoracotomy is the treatment of choice for resectable 

cancer involving the middle or distal oesophagus or oesophagogastric junction 

(OGJ). Since its introduction,7 the transhiatal technique has been subject to ample 

discussion. Opponents have underlined the higher intraoperative risks, a violation 

of radical oncological surgery and the dismal long-term survival rates as compared 

with a transthoracic approach.810 Proponents have claimed that the avoidance of a 

thoracotomy would decrease postoperative complications without any negative 

effect on long-term prognosis.1113 Encouraged by these contradictory attitudes 

concerning transhiatal oesophageal resection, we performed a study aimed to 

evaluate the procedure-related hazards, the pathological results as well as the 

short-term and long-term clinical outcome of transhiatal oesophagectomy for 

cancer using a uniform surgical technique in a consecutive series of patients 

operated during a 3!/2-year period. 

PATIENTS AND METHODS 

Patients. All patients who underwent primary surgical treatment for 

adenocarcinoma (AC) or squamous cell carcinoma (SCC) of the oesophagus or 

OGJ by a transhiatal oesophagectomy without thoracotomy between January 1993 

and September 1996 were included in the study. During this period, 208 patients 

with locally resectable AC or SCC of the intrathoracic oesophagus or OGJ without 

distant metastases on preoperative investigations were scheduled for surgery with 

curative intent. None of the patients had received preoperative radiotherapy. As 

part of a randomized study,14 19 patients with SCC had been treated with neo

adjuvant chemotherapy and were therefore excluded. Another 35 patients were 

allocated to an extended transthoracic resection in an ongoing randomized trial 
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comparing transhiatal oesophagectomy versus transthoracic oesophagectomy with 

two-fields lymphadenectomy for patients with AC below the carina.15 In our 

hospital, resectable cancer of the intrathoracic oesophagus above the carina is 

treated by a limited transthoracic oesophagectomy (Ivor Lewis). This procedure 

was indicated in 24 patients who either presented with obvious high-thoracic 

disease on preoperative examination (n=13) or who were found to have proximal 

tumour extension during transhiatal surgical exploration (n=ll). Of the 130 

remaining patients scheduled for transhiatal oesophagectomy, 14 patients had 

locally irresectable disease and/or distant metastasis on exploratory laparotomy 

and one patient was lost to follow-up. 

The median age of the 115 patients eligible for the present analysis was 65 years 

(range 3 7 - 8 3 years). The male to female ratio was 4:1. Data collection was 

performed in part prospectively and in part by review of the hospital records. A 

standard registration form was used to score postoperative complications, patterns 

of tumour recurrence, and survival times. 

Preoperative evaluation. Routine preoperative evaluation involved upper 

gastrointestinal endoscopy with biopsy, endoscopic ultrasonography,16 external 

ultrasonography of the neck and upper abdomen (with puncture of suspected 

lymph nodes and/or liver lesions), indirect laryngoscopy and chest radiography. If 

airway involvement could be expected by the site of the tumour, local resectability 

was further evaluated by bronchoscopy. In patients with tumours involving the 

OGJ, diagnostic laparoscopy with laparoscopic ultrasonography was performed.17 

Operative risk analysis routinely included standard blood examination, 

electrocardiography, pulmonary function tests (if indicated) and anaesthesiological 

consultation. 

Surgical technique. At least one of two senior surgeons experienced in 

oesophageal cancer surgery (HO and JJBvL) performed the operation or assisted a 

fellow-surgeon. All patients underwent subtotal oesophagectomy and proximal 

gastrectomy by the transhiatal technique as described in detail by Orringer.18 

Positioning and draping of the patient was done using a method as reported 

before.19 It enables a right-sided thoracotomy if neccessary without renewed 

preparation of the operative field. After abdominal exploration, opening of the 

oesophageal hiatus usually involved an antero-lateral incision of the diaphragm to 

allow adequate entry into the posterior mediastinum. Retractors were routinely 
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positioned in the enlarged hiatus to facilitate exposure of the oesophagus up to the 

level of the carina. During the intrathoracic dissection, particular care was taken to 

identify extra-oesophageal tumour extension that would preclude safe transhiatal 

resection and/or restrict its curative intent. The standard procedure involved 

dissection of the para-oesophageal lymph nodes in the lower mediastinum, the 

paracardial lymph nodes surrounding the OGJ and the perigastric lymph nodes 

along the lesser curvature of the stomach (including the lymph nodes at the origin 

of the left gastric artery). Occasionally, the hiatal opening allowed for en bloc 

removal of the subcarinal lymph nodes. In case of resectable enlarged lymph 

nodes at the coeliac trunc, these nodes were included in the dissection of the lesser 

gastric curvature. Gastrointestinal continuity was preferably reestablished by 

constructing a narrow gastric tube vascularized by the right gastroepiploic artery 

(93%). In 8 patients (7%) with previous gastric resection, the left colon was used 

for reconstruction. The oesophageal substitute was most frequently positioned in 

the posterior mediastinum (98%). All anastomoses were performed in the neck, 

almost invariably by a right-sided cervical incision. In 55 patients (48%), the 

anastomosis was performed manually (usually end to end), and in 60 patients 

(52%), a surgical stapler (21 mm or 25 mm) was used. Insertion of chest tubes 

(usually bilateral) and placement of a feeding jejunostomy were added to the 

procedure in all patients. 

Pathological examination. Processing of the resected specimens was done 

according to a standard protocol. Tissue samples were routinely taken from the 

proximal and distal resection margins, from longitudinal strips through the 

primary tumour and adjacent mucosa, and from all lymph nodes that were 

recognized as such. Tumours were classified as oesophageal cancers when the 

center was located in the oesophagus and as OGJ tumours when the center was 

located at the anatomic junction between oesophagus and stomach, irrespective of 

the presence of Barrett mucosa. Depth of tumour invasion, degree of 

differentiation, radicality of the resection, and the number and sites of lymph node 

metastases were registered. Postsurgical staging of tumours was done according to 

the revised pTNM-classification of oesophageal carcinoma.20 To consider 

adenocarcinoma of the oesophagus and OGJ as one entity is supported by several 

histological and epidemiological data from the literature.21"24 

Follow-up. For immediate postoperative observation, patients were admitted to the 
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Intensive Care Unit (ICU), at least until the following day. Routine investigations 

during postoperative hospitalization included a water-soluble contrast swallow 

examination to exclude subclinical leakage of the cervical anastomosis and 

indirect laryngoscopy to evaluate vocal cord function. After discharge additional 

diagnostic procedures were only performed if indicated. Patients were routinely 

seen in the outpatient clinic 3 weeks after discharge, at 3-month intervals for two 

years and at 6-month intervals thereafter. The study included a final evaluation in 

February 1999, ensuring a follow-up of at least 214 years for surviving patients. 

Median duration of postoperative follow-up was 27 months (range 0.8 - 74 

months) for all patients, and 45 months (range 3 0 - 7 4 months) for those alive at 

final follow-up. 

Statistics. The data were analysed using SPSS 7.5 for Windows 95. Results are 

expressed as medians and ranges. Comparisons between groups were made using 

the Mann-Whitney [/test for continuous variables and chi-square or Fisher's exact 

tests for categorical variables. Statistical significance was defined as p<0.05 (two-

tailed). Survival was estimated according to the method of Kaplan and Meier, 

including all causes of death unless stated otherwise. In univariate analysis, the 

log-rank test was used for comparison of survival curves. Independent prognostic 

factors for survival were determined by Cox's proportional hazard regression 

analysis in a forward stepwise manner. Enter limit and removal limit were p<0.05. 

The relative risk (with 95% confidence interval; CI) was used to quantify the 

relationship between survival time and each independent factor. 

RESULTS 

Preoperative features. Dysphagia was the main presenting symptom in 77 patients 

(67%). Thirteen patients (11%) were evaluated because of retrosternal or 

epigastric pain, 6 patients (5%) for haematemesis or melaena, and 11 patients 

(10%) presented with other gastrointestinal symptoms {e.g., odynophagia, hiccup, 

abdominal discomfort). Eight patients (7%) were asymptomatic; their cancers 

were detected on routine surveillance endoscopy for Barrett oesophagus. Five 

other patients who had been under surveillance of a known Barrett oesophagus 

were symptomatic at the time adenocarcinoma was diagnosed. Weight loss 

(defined as percentage weight loss during the last year before operation) was more 
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than 5% in 54 patients (47%). According to the scoring system of the American 

Society of Anaesthesiologists (ASA classification),25 there were 22 ASA I patients 

(19%), 65 ASA II patients (57%), and 28 ASA III patients (24%). In 32 ASA II/III 

patients, the operative risk was judged as increased solely because of advanced 

age, in 49 patients because of cardiac and/or pulmonary deficiency and in 12 

patients because of other concomittant diaseases. By endoscopic examination, 96 

tumours (83%) were localized in the lower thoracic oesophagus or at the OGJ with 

substantial infiltration of the distal oesophagus. In 19 patients (17%), the cancer 

was (mainly) localized in the mid-thoracic oesophagus.20 

Intraoperative surgical findings. During the operation, there were no intrathoracic 

injuries necessitating an emergency thoracotomy. Iatrogenic injury of the spleen 

requiring its resection occurred in 10 patients (9%). In 14 patients (12%), a part of 

the diaphragm was resected for suspected tumour ingrowth (with a part of the 

adjacent lung in three patients). At final removal of the surgical specimen, the 

oesophagus was lacerated in 6 patients (5%). The site of laceration was outside the 

primary tumour area in 3 patients, but involved cancerous tissue in the other 3 

patients. In the majority of patients (n = 109; 95%), no macroscopic tumour was 

left behind. Six patients (5%) had a macroscopically irradical resection (i.e., 

incomplete clearance of tumour as assessed by the surgeon during the operation; 

R2 resection), including the 3 patients with (possible) tumour spill due to 

laceration, two patients with irresectable coeliac trunc nodes and one patient with 

macroscopic residual tumour at the site of one lung. Median duration of the 

procedure was 4.0 hours, varying from 2 to 8 hours, and median intraoperative 

blood loss was 1000 cc, varying from 250 to 5500 cc. 

Postoperative course. The incidence of postoperative complications is 

summarized in Table 1. Vocal cord dysfunction was transient in most patients (20 

of 28 patients), but persisted in 6 patients (two patients with vocal cord 

dysfunction died postoperatively). Pulmonary complications included pneumonia, 

pneumothorax or pleural effusion (requiring drainage), pulmonary embolism 

and/or respiratory failure (necessitating reintubation). Cardiac complications 

included arrhythmia (requiring treatment) and/or left ventricular failure. No 

myocardial infarction was observed. Indications for surgical reintervention 
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(thoracotomy and/or relaparotomy) were intrathoracic bleeding (n=2), 

mediastinitis from a necrotic gastric tube (n=2), abdominal sepsis (n=2), clinical 

leakage of the cervical anastomosis (n=l), diaphragmatic herniation of colon 

(n=l), internal bowel herniation around the jejunal fistula (n=l), dehiscence of 

abdominal wall fascia (n=l), acute cholecystitis (n=l) and leakage of the duodenal 

stump in a patient who had undergone a total gastrectomy two months before 

oesophageal resection. Leakage of the cervical anastomosis healed spontaneously 

in two patients with subclinical leakage and in six patients with clinical leakage 

(one patient with clinical anastomotic leakage died postoperatively). In both 

patients with a chylothorax, the condition recovered with conservative 

management. Median duration of mechanical ventilation was 1 day (0 -33 days); 

median number of days at the Intensive Care Unit was 3 days (1 - 36 days) and 

median duration of postoperative hospitalization was 16 days (10 - 113 days). The 

30-day mortality rate was 0.9% (one patient); the in-hospital mortality rate was 

3.5% (four patients). 

A benign stenosis of the cervical anastomosis occurred in 46 patients (40%) after a 

median follow-up of 1.8 months (0.5 - 20 months). Strictures were treated by 

(repeated) endoscopic dilatation during a median period of 3.3 months (0.03 - 43 

months) with the number of dilatation sessions varying from 1 to 30 (median 6 

sessions). 

Table 1. Postoperative complications in 115 patients who underwent transhiatal 
oesophagectomy for cancer of the oesophagus or OGJ. 

No. of patients (%) 

Vocal cord palsy 28 (24 %) 

Pulmonary complications 27 (24 %) 

Cardiac complications 15 (13 %) 

Reoperation (thoracotomy and/or relaparotomy) 12 (10%) 

Cervical anastomotic leakage 10 (9 %) 

Sepsis or SIRS 10 (9 %) 

Wound infection 7 (6 %) 

Mediastinitis / necrotic gastric tube 2 (2 %) 

Chylothorax 2 (2 %) 

Anastomotic stricture requiring dilatation 46 (40 %) 

OGJ = oesophagogastric junction; SIRS = systemic inflammatory response syndrome. 
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Histopathologic findings. Histological type of the tumour was adenocarcinoma in 

86 patients (75%) and squamous cell carcinoma in 29 patients (25%). Remnants of 

Barrett mucosa were identified in 48 of the 86 (56%) resection specimens with 

adenocarcinoma. In 51 of the 115 patients (44%), the main part of the tumour was 

localized at the OGJ, and in 64 patients, the tumour was mainly or entirely located 

in the oesophagus {i.e., 19 mid-thoracic tumours [17%] and 45 lower thoracic 

tumours [39%] when considering endoscopic findings). The tumour was graded as 

well-differentiated in 10 patients (9%), as moderately differentiated in 39 patients 

(34%), and as poorly differentiated in 66 patients (57%). Depth of tumour 

infiltration, frequency of nodal metastasis, and radicality of the resection are 

shown in Table 2. The median number of resected lymph nodes as identified in the 

surgical specimen was 12 (range 1-40). In patients with lymph node metastasis (n 

= 64), the ratio of invaded to removed lymph nodes (lymph node ratio = LNR) 

varied from 0.03 to 1.0 (median 0.3). Lymph node involvement was only regional 

in 43 patients, whereas 20 patients had coeliac lymph node metastasis and one 

patient had cervical lymph node metastasis. The distribution of pathological stages 

was as follows: n = 18 stage I (16%), n = 31 stage IIA (27%), n = 7 stage IIB 

(6%), n = 38 stage III (33%) and n = 21 stage IV (18%). 

Table 2. Lymph node involvement and radicality of the resection according to depth of 

tumour infiltration in 115 patients with resected cancer of the oesophagus or OGJ. 

Lymph node involvement Radicality of the resection 
n n (%) R0 (%) Rl (%) R2 (%) 

.___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

2 (40%) 
47 (63%) 
9 (82%) 

Total 115 64 (56%) 84 (73%) 25 (22%) 6 (5%) 

* including pTla (0 / 8 = 0% nodal metastasis) and pTlb (6 /16 = 38% nodal metastasis). 

Pattern of tumour recurrence. During follow-up, recurrent disease was detected 

in 64 patients. In 22 patients, the site of recurrence was only locoregional {i.e., at 

the site of the anastomosis, in the oesophageal substitute, in the region of the 

primary tumour site and/or in regional lymph nodes) and, in 22 patients, tumour 

recurrences manifested exclusively as systematic disease {i.e., distant lymph node 
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metastasis, malignant pleural effusion, peritoneal and/or organ metastases). 

Twenty patients developed both locoregional and systematic recurrences. The 

median time-interval between the operation and first detection of locoregional 

tumour recurrence was 10.2 months (range 1.6 - 41 months); for systematic 

recurrences, the median time-interval was 8.9 months (range 1.5-63 months). 

Altogether, the majority of recurrences (87.5%) were detected within 2 years after 

surgery. At last evaluation, 61 of the 64 patients with recurrent disease had died 

(being the cause of death in all but one who died as a result of postoperative 

complications). Among the three remaining patients, one patient had a solitary 

pulmonary metastasis resected with curative intent. 
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Figure 1. Overall survival in 115 patients who underwent transhiatal oesophagectomy for 
cancer of the oesophagus or OGJ (including in-hospital mortality), as calculated by the 
Kaplan-Meier method. The numbers in the box refer to the number of patients at risk at 12 
month intervals. 
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Survival analysis. By the end of follow-up in February 1999, 64 patients had died 

from oesophageal cancer (including all post-operative deaths), one patient from 

lung cancer, one patient from cerebrovascular disease and one patient from 

progressive Parkinson's disease. Forty-eight patients were alive and all but two 

were without evidence of tumour recurrence at last evaluation. Overall survival for 

all 115 patients was 72% at 1 year, 53% at 2 years and 45% at 3 years (Figure 1). 

To determine predictors of long-term survival, univariate and multivariate 

analyses of various clinicopathological variables were performed in patients who 

survived the postoperative period in the hospital (n = 111). The most important 

prognostic factors in univariate survival analysis were radicality of the resection, 
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LNR0.3 31 23 15 9 5 3 1 -

LNR>0.3 31 14 7 2 - - - -

Figure 2. Survival according to the lymph node ratio (LNR) after transhiatal 

oesophagectomy for cancer of the oesophagus or OGJ (excluding in-hospital mortality), as 

calculated by the Kaplan-Meier method and log-rank test (p < 0.0001). The numbers in the 

box refer to the number of patients at risk at 12 month intervals. 
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lymph node involvement, lymph node ratio {Figure 2) and pathological stage of 

disease (all p < 0.0001; Table 3). Clinical and pathological factors that 

demonstrated no correlation with long-term survival are listed in Table 4. In a 

multiple stepwise regression analysis, the final model identified the lymph node 

ratio as the strongest independent predictor of long-term survival, followed by 

radicality of the resection and duration of ICU-stay {Table 5Ä). When only 

patients with less than 15 examined lymph nodes were entered in the Cox model, 

the conventional nodal status {i.e., pNO versus pNl) was the most significant 

independent prognostic factor {Table 5B), whereas, in patients with at least 15 

examined lymph nodes, the lymph node ratio persisted as independent prognostic 

factor {Table 5Q. 

Table 3. Clinical and pathological features related to survival after transhiatal 
oesophagectomy for cancer of the oesophagus or OGJ (n = 111). * 

Parameter Category# 
p-value 

(log-rank) 
Preoperative dysphagia no; yes 0.0020 
Weight loss (% in previous year) 0-5%; > 5% 0.0016 
Pulmonary complications absent; present 0.033 
Sepsis or SIRS absent; present 0.0016 
Duration of ventilation < 1 day; 2-7 days; > 7 days 0.025 
Duration of ICU-stay < 3 days; 4-10 days; > 10 days 0.0005 
Postoperative hospital stay <, 16 days; 17-30 days; > 30 days 0.0056 
Tumour differentiation well; moderate; poor 0.0092 
Radicality of resection ¥ R0;R1;R2 < 0.0001 
Depth of invasion (pT) pTl;pT2;pT3;pT4 0.0004 
Lymph node metastasis (pN) pNO; pNl < 0.0001 
Distant lymph node metastasis (pM) pMO; pMl 0.0004 
Lymph node ratio (LNR)§ 

pNO; LNR <, 0.30; LNR > 0.30 < 0.0001 
Pathological stage (pTNM) I; IIA; IIB; III; IV < 0.0001 

Excluding postoperative deaths (n = 4). See for abbreviations Table 1. 
' Categories are listed in a sequence of decreasing survival times; 
: R0 versus Rl: p = 0.0044 andRl versus R2: p = 0.016; 
pNO versus LNR < 0.30: p = 0.0009 and LNR < 0.30 versus LNR > 0.30: p = 0.0027. 
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DISCUSSION 

The first transhiatal oesophageal resection without thoracotomy was reported by 

Grey Turner in 1933.7 Although this approach to oesophageal cancer had been 

advocated by several other surgeons subsequently,26'27 it was only since its 

reintroduction by Orringer, in 1978,28 that there has been an increase in the use of 

transhiatal oesophagectomy. More than two decades have passed and this 

technique for the surgical treatment of oesophageal cancer is still controversial. 

Transhiatal resection of the oesophagus has been considered a dangerous operation 

due to the risk of intraoperative complications. Lacerations of nearby vital 

structures have been reported.29"31 In a review including over 1300 patients with 

transhiatal oesophagectomy, tracheal injuries were seen in 0.7% of patients and 

massive mediastinal bleeding necessitating an emergent conversion to a 

thoracotomy occurred in 1.3% of patients.32 These intraoperative hazards, although 

Table 4. Clinical and pathological features not related to survival after transhiatal 

oesophagectomy for cancer of the oesophagus or OGJ (n = 111).* 

Parameter 

Age 

Sex 

ASA classification 

Duration of operation 

Blood loss during operation 

Splenectomy 

Cardiac complications 

Cervical anastomotic leakage 

Relaparotomy and/or thoracotomy 

Vocal cord dysfunction 

Tumour location 

Tumour histology 

Extent of lymph node dissection 

Category p-value 

(log-rank) 

< 65 yrs; > 65 yrs 0.89 

male; female 0.59 

ASA I; ASA II; ASA m 0.16 

< 4 hrs; > 4 hrs 0.40 

< 1000 cc; > 1000 cc 0.65 

no; yes 0.87 

absent; present 0.97 

absent; present 0.89 

no; yes 0.17 

absent; present 0.67 

mid-thoracic; lower thoracic ;OGJ 0.65 

adenocarcinoma; squamous i lell carcinoma 0.70 

< 15 nodes removed; > 15 nodes removed 0.27 

* Excluding postoperative deaths (n = 4). ASA = American Society of Anaesthesiologists. 
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infrequent, have led several surgeons to question the safety of transhiatal 

oesophagectomy thereby disapproving of its role as method of choice.31,33,34 Others 

have argued that intrathoracic injuries and emergency thoracotomies are 

preventable.4,32 Perhaps the most important factor contributing to safe transhiatal 

oesophagectomy is proper selection of patients. In transhiatal exploration of the 

mediastinum, the dissection of the distal and middle intrathoracic oesophagus is 

performed under direct vision. With the use of retractors, exposure of the 

oesophagus is possible up to the level of the carina.35 Through the cervical 

incision, part of the upper intrathoracic oesophagus can be visualized, but it leaves 

a blind area directly posterior to the distal trachea and its bifurcation.18 It is at this 

level that lacerations of the membraneous trachea and injuries to the azygos vein 

have been documented. The anatomy indicates that patients with tumours 

involving the upper intrathoracic oesophagus are particularly prone to the reported 

hazards of blind dissection. In our hospital, these patients are not considered 

candidates for transhiatal oesophagectomy. Preoperative oesophagoscopy or 

oesophagography may already demonstrate supracarinal tumour involvement of 

the oesophagus. Other diagnostic modalities (EUS, CT scan, bronchoscopy) also 

provide relevant information about the feasibility of transhiatal oesophageal 

resection. But, a final guide to safe transhiatal resection is the course of the upper 

mediastinal dissection. As indicated by several other investigators,4,30,32 one should 

not persist with blunt exploration of the intrathoracic oesophagus if mediastinal 

attachments to adjacent structures can not be separated easily. A low threshold for 

difficulty as an indication for converting to a transthoracic procedure is 

recommended. To facilitate conversion to a three-stage operation if necessary, we 

routinely prepare the operative field in such a way that a right-sided thoracotomy 

can be performed without intraoperative repositioning and redraping of the 

patient.19 To date, we have favoured this three-stage method of preparation in any 

patient scheduled for a transhiatal oesophagectomy without thoracotomy. Its 

continuing practice in patients with cancer of the distal oesophagus or OGJ may be 

questioned. In the study period, 141 patients with untreated AC or SCC (see 

Patients and Methods) were scheduled for a transhiatal oesophageal resection. 

Most tumours were localized in the lower thoracic oesophagus or at the OGJ. 

Conversion to a transthoracic approach was needed in 11 patients (8%) of whom 8 

patients had a mid-thoracic tumour and only 3 patients had a distally located 
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tumour based on preoperative examinations. A detailed cost-benefit balance might 

limit the indication for a three-stage preparation procedure to patients with mid-

thoracic cancers. 

Comparing historical to recent figures, postoperative mortality of oesophageal 

resection has obviously decreased. In a review by Earlam et al?6 who analysed 

reported data from the 1950s to 1970s, the mean hospital mortality rate after 

resection was 29%, which declined to 13% in the paper by Müller et al?1 who 

reviewed all papers published in the 1980s. Most studies since 1990 have reported 

mortality rates below 10%,5'9>38-39 and some even below 5%,40-41 which is in line 

Table 5. Ranking of independent prognostic factors after transhiatal oesophagectomy for 
cancer of the oesophagus or OGJ. * 

Prognostic factor Relative Risk 

(95% CI) 

p-value 

(multivariate) 

A. In all patients (n = 111). 

Lymph node ratio (LNR) pNO 1 < 0.0001 

LNR < 0.30 1.2 (0.8--1.7) 

LNR > 0.30 2.2 (1.5. -3.2) 

Radicality of resection R0 1 0.0064 

Rl 0.9 (0.6--1.4) 

R2 2.1 (1.1-•4.0) 

Duration of ICU-stay < 3 days 1 0.027 

4-10 days 0.8 (0.6-•1.2) 

> 10 days 1.9 (1.1- 3.1) 

B. In patients with <15 lymph nodes identified (n=64). 
Lymph node metastasis (pN) pNO 1 < 0.0001 

pNl 2.2 (1.5-3.1) 
Radicality of resection R0 1 0.0019 

R1/R2 1.7 (1.2-2.5) 

C. In patients with > 15 lymph nodes identified (n=47). 
Lymph node ratio (LNR) pNO 1 

LNR < 0.30 1.0 
LNR > 0.30 4.3 

< 0.0001 
(0.6-1.8) 
(2.3 - 8.2) 

* Excluding postoperative mortality. CI = confidence interval. 
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with the rate of 3.5% in the present series. It is most likely that this significant 

reduction in-hospital mortality mainly results from general improvements in 

patient care, in addition to an overall growing experience with oesophageal cancer 

surgery. In two recent reports,42,43 the impact of a single institution's experience on 

postoperative mortality of oesophagectomy has been quantified. Both studies 

demonstrated a correlation between the hospital's volume of oesophagectomies 

and the surgical mortality rate, which was 3% to 5% in high-volume hospitals, 

compared with 17% to 19% in low-volume hospitals. Obviously, these data should 

be interpreted with caution (e.g., the reports did not adjust for re-admission rates 

or transferral to other facilities); they nevertheless harbour a potential entry to 

maximize the outcome of oesophageal cancer surgery. 

Postoperative morbidity rates of oesophagectomy continue to be significant. 

Theoretically, these might be reduced by the avoidance of a thoracotomy. 

However, with few exceptions,12'39 comparative studies have failed to demonstrate 

less morbidity or hospital stay with the transhiatal technique.10'41'44"46 Pulmonary 

complications and vocal cord dysfunction were the most commonly experienced 

complications in our study, which is in parallel with the findings of other 

authors.10,32'37'46 In gastric cancer, an independent prognostic impact of 

postoperative complications on long-term survival has been demonstrated.47 

Similarly, we found that the long-term prognosis of patients who survived the 

immediate postoperative period after oesophagectomy was independently affected 

by the duration of ICU-stay. It can be hypothesized that a prolonged postoperative 

course may adversely affect immunological resistance to residual tumour cells, but 

such mechanisms await further investigations. 

As in previous multivariate analyses,10,48,49 radical clearance of the primary tumour 

(RO resection) emerged as one of the most important parameters determining long-

term survival in patients with resected cancer of the oesophagus or OGJ. 

Advocates of a transthoracic approach have suggested that the transhiatal 

procedure would limit the yield of tumour-negative dissection margins and thus 

violate basic principles of oncological surgery. In the present series, the frequency 

of irradical resections (both macroscopic and microscopic) was 27%. A 'curative' 

resection in terms of tumour-free surgical margins was achieved in 73% of 

patients. It is of note that these percentages are similar to those reported for 

transthoracic oesophagectomy.10,29,49,50 Randomized data comparing the yield of RO 
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resections by the transhiatal versus the transthoracic approach are not available. 

Another subject of concern with transhiatal oesophagectomy has been claimed by 

advocates of extended lymph node dissections.2'9-49,51 Undoubtedly, 

lymphadenectomy improves the accuracy of postoperative staging. The minimum 

number of lymph nodes to be submitted to the pathologist for a correct 

pathological staging has long been a matter of discussion. During a consensus 

conference of the International Society for Diseases of the Esophagus in 1995,' it 

was suggested that the resection of a subcarinal cancer should include at least 15 

lymph nodes, derived from both the abdomen and the mediastinum, in order to 

achieve an accurate pathological staging. We therefore performed separate 

multivariate analyses for patients with less than 15 lymph nodes and those with 15 

lymph nodes or more identified in the resected specimen. Importantly, the true 

significance of detailed lymph node staging remains to be demonstrated {e.g., 

selection of patients for adjuvant treatment). Extended lymphadenectomy may not 

only be seen as staging procedure. There are some reports suggesting that patients' 

survival might benefit from extended lymph node dissection,6,10,51 but available 

data are contradictory.37,38,52 In our series, the extent of the lymph node dissection 

was not a significant prognostic factor. Although the lymph node ratio was 

identified as most effective predictor of survival, careful interpretation is 

warranted. Other authors have felt confident in suggesting that an extended lymph 

node dissection improves long-term survival after oesophagectomy because the 

lymph node ratio exhibits prognostic significance.49,53 However, it should be 

remembered that the lymph node ratio may only be "an indicator and not a 

governor" of prognosis, as discussed previously regarding the convential nodal 

status.54 

Long-term survival rates from different surgical series are difficult to compare due 

to wide variations in data collection, preoperative staging measures, patient 

inclusion and survival calculations. In most series reported after 1990,12-40'41-49.53.55 

overall survival rates after resection were between 35% and 55% at 2 years (being 

53% in the present study) and between 15% and 35% at 5 years. In general, 

current survival figures compare favourably with those collected by Earlam et al. 

(29% 2-year and 18% 5-year survival) and by Müller et al. (34% 2-year and 20% 

5-year survival).36,37 The improvements made may be largely an effect of the 

diminished operative mortality. Beyond this effect, long-term prognosis has not 
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substantially changed over the past few decades. In view of the often made 

suggestion that the transthoracic approach provides a beneficial impact on long-

term survival, it should be emphasized that randomized data - although restricted 

to small series of patients - do not support this assumption.44"46 Results of non

randomized studies might be affected by historical bias, staging differences and/or 

selective indications for the adopted surgical techniques. A common approach is to 

regard (extended) transthoracic oesophagectomy as the standard surgical 

procedure, while reserving the transhiatal technique to patients who would not 

tolerate a thoracotomy .6'10'22'29'52'55 In addition, a selective surgical approach based 

on preoperative staging results has been reported, advocating that the transhiatal 

technique would only be appropriate for early tumours or, conversely, for locally 

advanced disease.6'8'10'40 

We have shown that transhiatal oesophagectomy without thoracotomy can be 

considered a safe procedure for resectable cancer of the oesophagus or OGJ, 

provided that the oesophageal tumour does not extend proximal to the carina. 

Radical resections, postoperative complication rates and survival results equal to 

the data reported for transthoracic oesophagectomy. In our hospital, the transhiatal 

approach continues to be the method of choice while awaiting the results of an 

ongoing trial comparing transhiatal oesophagectomy versus transthoracic 

oesophagectomy with two-fields lymph node dissection.15 
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