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Abstract 

There is much controversy about the surgical approach to oesophageal carcinoma: should we perform 

an extensive resection in an attempt to optimise the long-term survival or should we diminish the 

extent of the operation to obtain lower peri-operative morbidity and mortality? 

A systematic review was performed of the English literature published over the last decade, with 

emphasis on the differences between transthoracic and transhiatal resections regarding early 

morbidity, in-hospital mortality and three- and five-year survival. While transthoracic resections 

carried significantly more early (pulmonary) morbidity and mortality, five-year survival 

approximately 20% after both transthoracic and transhiatal resection. 
was 

Introduction 

For years the procedure of choice for oesophageal resection has been the Lewis-Tanner operation, in 

which the tumour and peri-oesophageal tissue with its adjacent lymph nodes are resected through a 

right-sided thoracotomy in combination with a laparotomy. In the last decades, two major surgical 

strategies to improve survival rates have emerged. 

The first strategy aims at improving the cure-rate by performing a more radical resection, e.g. an en-

bloc transthoracic resection (including the azygos vein, thoracic duct, overlying pleura and 

pericardium) or an extended resection with two-field lymphadenectomy in which the en-bloc resection 

is combined with a complete lymphadenectomy in the abdomen and chest.1'2 Some, mostly Japanese, 

surgeons add a lymph node dissection in the neck (three-field dissection).3 Alternatively, one could 

aim at a decrease in early post-operative morbidity and mortality by limiting the extent of the 

operation. This might be achieved by a transhiatal resection, in which the oesophagus is resected 

through a cervico-abdominal approach, thus avoiding a formal thoracotomy.4 

The purpose of the present study is to perform a systematic review of the differences between 

transthoracic and transhiatal resections with respect to peri-operative morbidity, early mortality and 

long term survival, limiting transthoracic resections to the standard (Lewis-Tanner), en bloc and two-

field approaches. Because only a few Western centres perform three-field dissections, these 

procedures are not discussed in this review. 
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Patients and methods 

A literature search (Medline) was performed and all studies published in the English literature between 

1990 and 1999 comparing transthoracic oesophagectomy with transhiatal oesophagectomy for 

carcinoma of the thoracic oesophagus and/or the gastro-oesophageal junction were identified, using 

the following Medical Subject Headings (MeSH): oesophageal neoplasm's and surgery. The set was 

limited to English-language publications on human subjects. All titles and abstracts were scanned, and 

appropriate citations were reviewed. A manual search of the bibliographies of relevant papers was 

also carried out to identify publications for possible inclusion. 

Included were both prospective and retrospective comparative studies. Also included were single-

institute observational studies regarding only transthoracic or transhiatal resections if at least 50 

patients were described. When there were more articles reporting on the same patient-material only 

the last article was included, except when one of the other articles was a randomised trial. Care was 

taken to avoid inclusion of (covert) double publications. Articles in which transthoracic and 

transhiatal approaches could not be distinguished were excluded. Also excluded were articles mixing 

benign and malignant diseases (which could not be distinguished) or papers in which the results of the 

surgical technique did not represent the main focus of the paper. 

Main subject of the review was the differences between transthoracic and transhiatal resections. We 

considered the different transthoracic procedures as one entity, without paying attention to the 

differences between the transthoracic approaches. When possible, the analysis was performed on the 

number of patients who underwent resection, while the patients in whom surgery was attempted but 

showed irresectable disease were excluded. When this was impossible the total number of patients was 

used in the calculations. For the TNM-staging the post-operative pathological staging was used 

whenever available, otherwise the pre-operative clinical staging outcomes were used. 

The outcome of the studies was reviewed with special attention for early post-operative morbidity and 

mortality and long-term survival. Length of hospital stay, in-hospital mortality, and three- and/or five-

year survival were considered primary outcome parameters. 

Cardiac complications (when defined) comprised cardiac arrythmia, myocardial infarction or left 

ventricular failure. Pulmonary complications (when defined) included pneumonia (e.g. infiltrate on 

the chest-film and/or pathogenic sputum culture for which antibiotics were given), atelectasis 

(significant collaps on x-ray), pulmonary embolus, significant pleural effusion and respiratory failure, 

while excluding pneumothorax when possible. When no clear definition was given, complications 

were recorded as stated in the article under review. When possible the exact number of specific 

complications were identified, otherwise the article was not included in the analysis (for that specific 

complication). Anastomotic leakage included both clinical leakage and subclinical leakage (only seen 

radiologically). Vocal cord paralysis included both persistent hoarseness of voice and vocal cord 
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paralysis objectivated by (indirect) laryngoscopy. Chylous leakage consisted of the leakage of chyle 

managed either conservatively or operatively. Wound infection ranged from superficial redness to 

fulminant infection. Complications were recorded as stated in the article under review. When possible 

the exact number of specific complications were identified, otherwise the article was not included in 

the analysis (for that specific complication). 

We did not review adeno- and squamous cell carcinoma separately because tumour behaviour, surgical 

approach and long-term prognosis are generally considered to be comparable.1 . 5-7 

Statistical analysis 

Studies were divided into three groups: randomised trials, comparative trials (including the 

randomised trials) and all studies (including the randomised, non-randomised comparative and non-

comparative studies). Overall event rates were calculated as weighted averages of the trial-specific 

rates with weights proportional to the total sample sizes of the trials. After calculating values for the 

non-comparative studies concerning transthoracic and transhiatal resections, these results were 

considered together as one comparative study in the overall group. 

To perform the statistical overview, standard methods for combining information from 2x2 tables were 

used.' For each trial, 2x2 tables were constructed for the numbers of patients undergoing transthoracic 

and transhiatal procedures with regard to complications, in-hospital mortality and survival. When data 

concerning specific topics were not stated the study under review was excluded for that topic only. 

Relative risks (RR) were calculated with the group of patients undergoing transhiatal resection as the 

reference group, so that treatment benefit for transthoracic resection was associated with a RR less 

than 1. P-values were calculated using the Chi-square or Fisher exact test when appropriate. The 

overall point estimates for RR were calculated using the Mantel-Haenszel estimate for the common 

RR. The corresponding 95% confidence intervals were calculated by the test-based method using the 

Mantel-Haenszel Chi-square statistic.8 

P-values for comparisons of means were calculated by applying the formula for 

Student's test on the mean differences, the total number of patients in each treatment arm, and an 

estimate of the standard deviation taking a weighted average of the standard deviation in the 

publications in which they were mentioned. The standard deviation obtained in the overall group was 

also used for the randomised and comparative papers. 

Tests for homogeneity of the odds ratio were performed for the main endpoints mortality and five-year 

survival. 
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Results 

Fifty articles addressing the questions raised were identified. (See Table 1).9"5S Twenty-four studies 

compared transthoracic with transhiatal resections.9"32 There were 6 prospective comparative studies, 

three of which were randomised.9"14 The other 18 comparative studies were all retrospective.13""' 

Fifteen additional studies addressed only transthoracic resections (three of which prospectively), 

another eleven only transhiatal operations.33"58 Patient and tumour characteristics are depicted in table 

2. 

Reported per-operative complications are depicted in table 3. There were no important differences 

between transthoracic and transhiatal resection, although per-operative bloodloss was significantly 

higher after transthoracic resection. 

The most important postoperative complications are tabulated in table 4. Transthoracic 

resections carry a higher risk of pulmonary complications, chylous leakage and wound 

infection. Anastomotic leakage and vocal cord paralysis are more frequent after 

transhiatal resections. 

Patients stayed slightly but significantly longer at the ICU after transthoracic resection, while hospital 

stay was also significantly prolonged. The overall in-hospital mortality in both groups taken together 

was 7.5%. In-hospital mortality was significantly higher after transthoracic resections: 9.2% vs 5.7% 

(RR 1.60, 95% CI 1.89 - 1.35). This difference disappeared when considering the randomised trials 

only; in fact there were more in-hospital deaths in the transhiatal group when only the randomised 

trials were considered, although this did not reach statistical significance. 

The overall three-year and five-year survival rates for all studies combined are 25.6% and 20.6%. 

When all data are combined for all tumour stages, there is no difference in three-year survival rates 

between transthoracic and transhiatal resections (25.0% vs 26.7%, RR 0.94, 95% C.I. 0.83 - 1.07). 

When only the comparative trials are considered there is a statistically significant difference in 5-year 

survival favouring transthoracic resection, but when all studies are included the five-year survival rate 

is not significantly higher after transthoracic resection: 23.0% versus 21.7%, RR 1.06, 95% C.I. 1.18-

0.96 (see table 5) 

Tests for homogeneity of the odds ratio did not show statistically significant heterogeneity of the odds 

ratios concerning mortality and five-year survival. (p=0.30 and 0.06 resp.) 
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Discussion 

There has been much debate about the optimal resection form for oesophageal cancer. Only three 

randomised trials have been published, including a total of only 138 patients (on a total of 7527 

patients in the articles reviewed, see table I). The other studies are mostly (retrospective) consecutive 

case studies, describing the authors' experience with one or several procedures, thereby reflecting the 

personal preference of the surgeon. The paucity of prospective comparative studies (6/50, 3 of which 

were randomised) might be due to the relatively low number of procedures performed. There is one 

large non-comparative study concerning transhiatal resections including 1085 patients, which amounts 

to approximately one third of all patients described to have undergone tins procedure. This study 

weighs therefore heavily on the data, improving the figures of the transhiatal procedures due to its 

excellent results. Many complications are not properly defined, which makes comparison difficult and 

might be the cause of the large variation in incidence of some postoperative problems such as 

pulmonary complications. 

Due to the low number of patients most studies stretch out over many years. Therefore (neo)-adjuvant 

therapies, anaesthesiologic techniques, administration of peri-operative antibiotics etc. often vary 

between the studies and/or the different subgroups within one study. This probably also influences 

several outcome parameters such as early mortality or long-term survival. 

The lack of proper controlled studies is a major limitation in the field of oesophageal surgery. 

Randomised trials with sufficient numbers of patients should be performed comparing the different 

resection-forms. Recently enrolment has been completed for a randomised multi-centre trial 

comparing transthoracic resection with two-field lymphadenectomy with transhiatal resection in the 

Netherlands, results of which will be available early 2001. 

When all data are combined, per-operative complications do not differ significantly between 

transthoracic and transhiatal procedures (table 3). Although these complications are generally feared, 

there is only a low risk of injury to the major airways or major haemorrhage during transhiatal 

resections. Bloodloss is significantly higher after transthoracic resections, which might influence 

immunologic parameters. Although operative time is significantly longer for transthoracic resection in 

the randomised trials, this difference disappears when all studies are combined, which might be due to 

growing experience. 

Post-operative complication rates vary between 40%-80%, partly depending on the applied criteria, 

and tend to decrease with growing experience.48'5960 Overall, transthoracic resections seem to do 

worse than transhiatal resections when post-operative complications are concerned, with the exception 

of vocal cord paralysis and anastomotic leakage (table 5). However, these differences disappear when 
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only the randomised trials are analysed. This may be due to the low number of patients in the 

randomised studies, but also to the lack of specific definitions for the different complications. 

Moreover, many surgeons consider transhiatal resections especially suited for older patients with more 

co-morbidity, which might also negatively influence the incidence of postoperative 
1- *• 11,12,22.27,61 

complications. 

Theoretically, transthoracic resections carry the disadvantages of a formal thoracotomy, which might 

result in a higher number of pulmonary complications. This is confirmed by the present data. 

Transthoracic resections may be associated with a transient deterioration of pulmonary function during 

one-lung ventilation in the left-lateral position, although this might be (partly) compensated for during 

the intervention when two-lung ventilation is reassumed." With modern anaesthesiologic techniques 

and peri-operative respiratory care the incidence of cardio-pulmonary complications might decrease. 

The incidence of anastomotic leakage varies widely (from 3% - 50%), which is probably due to a 

definitional problem: some authors mention only the clinically significant leaks, while others include 

both subclinical and clinical leaks. Overall there is a significant difference favouring transthoracic 

approaches (table 4). This is probably at least partly due to the location of the anastomosis. In 

transthoracic resections, the anastomosis can be made cervically, but often it is made in the chest. 

During transhiatal procedures, the anastomosis is always made in the neck. A cervical anastomosis 

carries a higher risk of leakage than an intrathoracic anastomosis, but diminishes the risk of (highly 

lethal) mediastinitis when leakage occurs. ' ' ' 

However, most cervical leakages are minor, i.e. subclinical (only seen radiologically) and do not 

require surgical exploration as they resolve spontaneously 10 to 35 days after operation. '' 

When surgical drainage is required, opening of the cervical incision almost always provides sufficient 

drainage. 

Although the risk of mediastinitis might be diminished after a cervical anastomosis, severe 

complications have been described.24'16 Unfortunately, approximately one-third of the patients who 

develop anastomotic leakage in the neck will develop a subsequent stricture that jeopardises the long-

term functional result. ' 

Vocal cord paralysis due to injury of the recurrent laryngeal nerve is another frequent complication of 

oesophagectomy, but most of the time the paralysis disappears within a few months. ' ' A high 

incidence of vocal cord paralysis is mentioned after a cervical anastomosis, both after transthoracic 

and after transhiatal procedures, indicating that the recurrent nerve is mainly at risk during the cervical 

dissection and the construction of the anastomosis.'" -

Twenty years ago the average hospital mortality rate following resection of oesophageal carcinoma 

was 29%.62 Ten years later the resection mortality rate was more than halved to 13%. Today—the 

average hospital mortality rate is almost halved again: when all data are combined a hospital mortality 

rate of 7.5% is achieved. Mortality rates vary widely (0% - 27.8%), and decrease with growing 
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experience and a higher hospita! volume.67'68 In experienced centres hospital mortality should be 

below 5%. 

Although most individual reports do not find significant differences in in-hospital mortality between 

transthoracic and transhiatal approaches, overall in-hospital mortality is significantly higher after 

transthoracic resections (Table 4). This despite the fact that many surgeons performed transhiatal 

resections preferably on older patients with more co-morbidity.'U2-22'27'61 This is also confirmed by a 

recent article by Rindani and others reviewing the literature from 1986 - 1996, who found almost the 

same mortality-rates: 9.5% for Lewis Tanner resections versus 6.3% for transhiatal resections.69 

However, in their series pulmonary complications occurred more often after both transthoracic 

resection and transhiatal resection (25% and 24% resp.), which might be a reflection of the 

improvement of pulmonary care (or better definitions).69 The main cause of death is probably 

respiratory insufficiency. Transthoracic resections lead to more pulmonary complications, which 

might also be reflected in the prolonged ICU-stay. Transthoracic resections do carry a higher risk of 

chylous leakage or wound infection, but these complications are rarely lethal. 

The overall five-year survival rate in the nineties of 20.7% is not substantially better than the five-year 

survival rate described by Müller (20% over the period 1980-1988) or Earlam (18% over the period 

1953-78), whether transthoracic or transhiatal approaches are applied. There is no difference in 

survival between transthoracic and transhiatal resections (table 5), neither concerning the three-year 

survival rates nor concerning the five-year survival rates, while the groups are generally comparable 

with regards to age and TNM-staging. (Although there are slightly more early and advanced tumours 

in the transthoracic group, see table 2). However, when only the comparative studies are considered 

there might be a difference favouring transthoracic resection. Rindani and co-workers found 

approximately the same five year survival rates in their fore-mentioned review: 26% and 24% for 

transthoracic and transhiatal resection resp.69 After both transthoracic and transhiatal resections five-

year survival is not much lower than three-year survival. This reflects the fact that the aggressive 

biologic behaviour of the tumour might be more important than the surgical approach. In the reviewed 

studies, most authors do not report different survival rates between transthoracic and transhiatal 

resections when tumour stage is taken into account, although in selected subgroups a difference has 

been suggested.14'1 7 However, selection bias and especially stage migration might also influence 

these results. Stage migration is the phenomenon that a more extended lymph node dissection 

increases the number of resected nodes and thereby the chance of nodes being positive. This might 

lead to an upgrading of the tumour-stage after more extended resections, which might have a 

favourable effect on the outcome statistics. 
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Conclusion 

There are only three randomised studies, amounting to 138 patients. All other comparative studies 

except three are retrospective, often extending over many years with relatively small numbers of 

patients, and often suffering from selection bias. Definitions of peri-operative events are rarely given, 

making exact comparison difficult. Comparison of different series is further hampered because results 

are not presented in a standardised format, often including different histologic subtypes and stages. 

Transthoracic resections seem to have a higher incidence of early post-operative complications and a 

higher hospital mortality, while there is no survival benefit of one approach over the other. It can not 

be excluded that there are advantages of one approach over the other in certain subgroups of patients, 

but the available numbers are small and information conflicting. Both transthoracic and transhiatal 

resections have their firm protagonists, but until large randomised trials have been performed the 

choice for a certain surgical approach to oesophageal cancer rests on the individual preference of the 

surgeon, not on evidence based medicine. 
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Table 1: articles reviewed according to the criteria outlined in the materials and methods-
section: 

Comparative studies 

Studies regarding transthoracic 
resections only 

Studies regarding transhiatal 
resections only 

Reference [number] 
Goldmine et al, 1993 [9] 
Chu et al., 1997 [10] 
Jacobietal, 1997 [11] 
Junginger et al, 1996 [12] 
Horstmannetal, 1995 [13] 
Svanesetal, 1995 [14] 
Tilanusetal, 1993 [15] 
Bonavina et al, 1995 [16] 
Paçetal, 1993 [17] 
Putnam et al, 1994 [18] 
Thomasetal 1997 [19] 
Millikan et al, 1995 [20] 
Danieletal, 1992 [21] 
Glüchetal, 1999 [22] 
Moon et al, 1992 [23] 
Jauchetal, 1992 [24] 
Bolton et al, 1994 [25] 
Pommier et al, 1998 [26] 
Hagen et al, 1993 [27] 
Torres et al, 1999 [28] 
Hanssonetal, 1997 [29] 
Starketal, 1993 [30] 
Berdejoetal, 1995 [31] 
Naunheim et al, 1993 [32] 
Collardetal, 1991 [33] 
Liedmanetal, 1995 [34] 
Griffin et al, 1991 [35] 
Sharpeetal, 1995 [36] 
Wang et al, 1992 [37] 
Rahaminetal, 1993 [38] 
Lerntet al, 1992 [39] 
Sutton et al, 1998 [40] 
Tsutstui et al, 1992 [41] 
Mannelletal, 1991 [42] 
Pageetal, 1990 [43] 
Altorkietal, 1990 [44] 
Ahmedetal, 1993 [45] 
Lozac'hetal, 1991 [46] 
Paricio et al, 1993 [47] 
Orringer et al, 1999 [48] 
Gupta et al, 1996 [49] 
Moreno et al, 1992 [50] 
Gelfland et al, 1992 [51] 
Giirkanetal, 1991 [52] 
Vigneswaran et al, 1993 [53] 
Gillinov et al, 1998 [54] 
Gertschetal, 1993 [55] 
Dudhatetal, 1998 [56] 
Beiketal, 1996 [57] 
Gottleyetal, 1990 [58] 

No. of Patients Years Study type 
67 88-91 Randomised 
39 90-94 Randomised 
32 92-95 Randomised 
124 85-94 Prospective 
87 86-89 Prospective 
83 84-92 Prospective 
293 80-89 Retrospective 
253 80-95 Retrospective 
238 83-91 Retrospective 
221 86-92 Retrospective 
164 79-95 Retrospective 
157 78-93 Retrospective 
101 82-90 Retrospective 
98 85-96 Retrospective 
87 74-90 Retrospective 
86 82-90 Retrospective 
82 81-93 Retrospective 
78 87-96 Retrospective 
69 83-92 Retrospective 
57 89-99 Retrospective 
53 88-95 Retrospective 
48 88-94 Retrospective 
41 87-94 Retrospective 
38 85-92 Retrospective 
82 84-89 Prospective 
81 83-90 Prospective 
72 85-88 Prospective 
562 75-95 Retrospective 
368 74-84 Retrospective 
298 79-91 Retrospective 
198 75-88 Retrospective 
150 90-96 Retrospective 
141 84-89 Retrospective 
127 78-89 Retrospective 
115 83-89 Retrospective 
111 69-84 Retrospective 
101 86-91 Retrospective 
100 82-88 Retrospective 
61 79-91 Retrospective 
1085 76-92 Retrospective 
250 86-93 Retrospective 
244 78-90 Retrospective 
160 79-90 Retrospective 
148 79-90 Retrospective 
131 85-91 Retrospective 
101 90-95 Retrospective 
100 81-91 Retrospective 
80 87-96 Retrospective 
68 84-91 Retrospective 
54 81-88 Retrospective 
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Table 2: Age (in years) and clinico-pathological staging of patients undergoing either 
transthoracic (TTO) or transhiatal resection (THO) of the oesophagus for 
malignancy 

TTO THO P-value 

Age (± S.D.) 59.9 (±10.0) 61.9 (±10.0) O.001 

Stage O/I 453(21.5%) 392(18.9%) 
Stage II 575 (27.3%) 741 (35.8%) 
Stage III 866(41.2%) 771 (37.3%) 
Stage IV 210(10.0%) 166 (8%) 0.06 
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Table 3: Peroperative complications, bloodloss and operative time in patients undergoing 

either transthoracic oesophagectomy (TTO) or transhiatal oesophagectomy (THO) 

TTO THO TTO THO Statistics 
Number of patients Percentae ;e of patients 

Qualitative outcomes with complications . P-value 
Tracheal tear 
Randomised 19 20 0% 0% 
Comparative 195 266 0% 1.9% 
Overall 195 1963 0% 0.6% 0.61 

Severe bleeding 
Randomised 19 20 0% 0% 
Comparative 195 266 0% 1.9% 
Overall 195 1897 0% 1.4% 0.16 

TTO THO TTO THO 
Quantitative outcomes Number of patients Mean± S.D P-Value 

Bloodloss (cc) 
Randomised 35 36 1402 847 O.0001 
Comparative 577 440 1105 859 
Overall 949 1922 1001 ± 

575 
728 ±438 <0.0001 

Operative time (hrs) 
Randomised 70 68 5.2 3.5 <0.0001 
Comparative 674 568 5.6 4.0 
Overall 1291 808 5.0 + 1.6 4.2 ±1.5 0.24 

Abbreviations: S.D. = Standard deviation 
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Table 4: Postoperative complications, ICU-stay, hospital stay and hospital mortality in 
patients undergoing either transthoracic oesophagectomy (TTO) or transhiatal 
oesophagectomy (THO) (Abbreviations: C.I. = Confidence Interval; ICU = Intensive Care 
Unit; RR=Relative Risk; S.D. = Standard deviation) 

Qualitative outcomes 

T T O 
Number 

T H O 
• of patients 

T T O 
Percentage c 

with compl 

T H O 
\f 'patients 
ications 

RR 
Statistics 
95% C.I. P-value 

Cardiac complications 
Randomised 
Comparative 
Overall 

35 
563 
1638 

36 
458 
1084 

17.1% 
10.3% 
6.6% 

22.2% 
9.0% 
19.5% 

0.77 

0.34 

0 .30- 1.99 

0 .27-0 .41 

-

Pulmonary complications 
Randomised 
Comparative 
Overall 

51 
765 
2070 

48 
698 
2397 

37.3% 
22.9% 
18.7% 

43.8% 
26 .1% 
12.7% 

0.85 

1.47 

0 . 5 3 - 1.38 

1.29- 1.68 
-

Anastomotic leakage 
Randomised 
Comparative 
Overall 

70 
907 
2594 

68 
891 
3068 

7.3% 
8.6% 
7.2% 

6.0% 
14.8% 
13.6% 

1.20 

0.53 

0 .34-4 .25 

0 .45-0 .63 

-

Vocal cord paralysis 
Randomised 
Comparative 
Overall 

54 
712 
1743 

52 
736 
2753 

3.7% 
5 .1% 
3.5% 

3.9% 
11.9% 
9.5% 

0.98 

0.36 

0 .14-6 .59 

0 .27-0 .47 
-

Chylous leakage 
Randomised 
Comparative 
Overall 

595 
1626 

465 
2260 

2.8% 
2.4% 

1.5% 
1.4% 1.70 10.5-2 .72 

-

Wound infection 
Randomised 
Comparative 
Overall 

688 
1744 

634 
2327 

7.7% 
7.7% 

4 . 1 % 
4 .3% 1.76 1.37-2.27 

-

In-hospital mortality 
Randomised 
Comparative 
Overall 

70 
1375 
3942 

68 
1164 
3301 

1.4% 
9.8% 
9.2% 

8.8% 
7.2% 
5.7% 

0.12 

1.60 

0 .04-1 .12 

1.89- 1.42 
-

Quantitative outcomes 

T T O 
Number 

T H O 
of patients 

T T O 

Mean ± 

T H O 

• S.D. RR 
Statistics 
95% C.I. P-value 

ICU-stay (days) 
Randomised 
Comparative 
Overall 

35 

371 
1033 

32 

287 
618 

8.6 

5.8 

11.2 ± 6 . 2 

9.2 

6.2 

9.1 +5 .3 

-
-

0.67 

<0.0001 

Hospital stay (days) 
Randomised 
Comparative 
Overall 

54 
679 

1198 

52 
654 

1397 

21.2 

20.6 

21.0 ± 16.2 

19.5 

19.3 

17.8 ± 10.3 -
-

0.52 

O.0001 
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Table 5: long term survival after transthoracic oesophagectomy (TTO) or transhiatal 
oesophagectomy (THO) for all tumour stages combined* 

TTO 
Number 

THO 
of patients 

TTO THO 
Percentage 

Statistics 
RR 95% C.I. 

3-year survival 
Randomised 
Comparative 
Overall 

35 
375 
1914 

32 
250 
1119 

surviving patients 

28.6% 25.6% 
29.1% 22.0% 
26.7% 25.0% 

1.83 

0.94 

4.78 -0.70 

0.83- 1.07 

5-year survival 
Randomised 
Comparative 
Overall 

807 
2677 

499 
2264 

35.2% 
23.0% 

24.9% 
21.7% 

1.41 
1.06 

1.68- 1.89 
1.18-0.96 

Abbreviations: C.I.= confidence interval; R.R. = Relative Risk; 
*Data were handled as outlined in the legend accompanying table 4 
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Legend table 3: 

The articles were defined into three groups: the fist group contained the randomised trials only, the 

second the comparative trials including the randomised trials, and the third group contained all trials 

including randomised, non-randomised comparative and non-comparative trials. For the statistical 

calculations the values of the non-comparative studies concerning both transthoracic and transhiatal 

resections were calculated separately and then considered as one comparative trial. 

The qualitative parameters were analysed with the Fisher's exact probability test. P-values for 

comparisons of means of quantitative outcomes were calculated by applying the formula for Student's 

test on the mean differences, the total number of patients in each treatment arm, and an estimate of the 

standard deviation taking a weighted average of the standard deviation in the publications where they 

were mentioned. The standard deviation obtained in the overall group was also used for the 

randomised and comparative papers. Missing data are denoted by the "-" 

Legend table 4 

The articles were defined into three groups: the fist group contained the randomised trials only, the 

second the comparative trials including the randomised trials, and the third group contained all trials 

including randomised, non-randomised comparative and non-comparative trials. For the statistical 

calculations the values of the non-comparative studies concerning both transthoracic and transhiatal 

resections were calculated separately and then considered as one comparative trial. 

P-values for comparisons of means of quantitative outcomes were calculated by applying the formula for 

Student's test on the mean differences, the total number of patients in each treatment arm, and an estimate 

of the standard deviation taking a weighted average of the standard deviation in the publications where they 

were mentioned. The standard deviation obtained in the overall group was also used for the randomised 

and comparative papers. Relative risks of qualitative parameters were calculated using the Mantel-

Haenszel estimate for the common RR, using the THO-arm as the reference group. The corresponding 

95% confidence intervals were calculated by the test-based method using the Mantel Haenszel Chi-square 

statistic. Missing data are denoted by the "-" 
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