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Abstract 

Background. Due to its anatomical position carcinoma of the proximal oesophagus results in early 

invasion of adjoining structures, often precluding (radical) resection. 

Patients and Methods. We performed a retrospective study to compare the potentially curative and 

palliative treatment-results in patients with proximal (i.e. at or above the carina) versus distal 

oesophageal carcinoma. 

Results. Over a three-year period 30 patients with proximal and 145 patients with distal oesophageal 

cancer were operated on. Microscopically radical resection was achieved in 11/30 patients (43%) with 

proximal and in 96/145 patients (66%) with a distal tumour (p=0.007). Three-year survival was 

13.8% vs. 44.3% respectively; localisation was an independent prognostic factor. Recurrent upper 

aero-digestive tract symptoms developed in 38% of the patients with a proximal tumour and in 19 % 

of the patients with distal carcinoma (p<0.05). 

Conclusion. Carcinoma of the proximal oesophagus has a worse prognosis than more distal 

carcinomas. Definite cure is exceptional, many patients are ineffectively palliated. In patients with 

proximal oesophageal carcinoma surgery should not be performed outside clinical trials testing 

multimodality treatment. 

a 

Introduction 

Radical surgical resection is considered the treatment of first choice in patients with oesophageal 

cancer who still have a curative option. In the presence of signs of local irresectabihty and/or distant 

metastases palliative therapy should be aimed at rapid and effective relief of symptoms without 

inducing severe side effects. Under these circumstances non-surgical treatment modalities (e.g. 

Pertubation, internal/external radiotherapy, laser ablation) are generally preferred over extensive 

operative procedures. 

Even if surgical resection is only performed with curative intent, the majority of these patients 

ultimately die because of tumour recurrence. Roughly 10% of these patients develop only loco-

regional recurrence and in 20% occult distant metastases become manifest over time. In another 20% 

both loco-regional and distant failure occurs.' 

In the upper part of the chest the oesophagus is in close contact with the trachea which precludes wide 

local excision. Ingrowth into the upper airways is considered a definite sign of local irresectabihty. 

Moreover, an extended lymphadenectomy is technically demanding in the upper part of the chest and 
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carries additional risks. Hardly any studies are available specifically addressing these complicating 

factors in the surgical treatment of oesophageal cancer at or above the carina. 

Therefore, we performed a retrospective study with long-term follow-up to compare the potentially 

curative treatment results in patients with proximal (i.e. at or above the carina) and distal oesophageal 

cancer. 

Patients and methods 

Between January 1993 and January 1996 175 patients were operated on because of carcinoma of the 

oesophagus and/or gastric cardia involving the distal oesophagus in the Academic Medical Center at 

the University of Amsterdam (the Netherlands). 

Thirty of these carcinomas were located at or above the carina and 145 were located below the carina. 

Patients with high cervical tumours, who mainly underwent laryngo-pharyngo-oesophagectomy and 

free jejunal interposition in the neck, were excluded from the study. 

All patients underwent an extensive preoperative analysis, including a careful history and physical 

examination, oesophagogastroscopy with histological biopsy, endosonography, chest X-ray, indirect 

laryngoscopy, and external ultrasonography of the abdomen and neck with cytological puncture in 

case of suspicion of liver metastases and/or lymph node metastases. If the tumour was located at or 

above the carina, bronchoscopy was performed to exclude ingrowth into the mucosa of the upper 

airways. A diagnostic laparoscopy with laparoscopic ultrasonography was mainly performed in 

patients with tumours of the gastro-oesophageal junction. All patients were operated on with curative 

intent, i.e. in the absence of both distant metastatic disease and signs of local irresectability. Cervical 

lymphatic dissemination as proven by US-guided cytological puncture, was considered a contra

indication for resection. Patients with a potentially curable squamous cell carcinoma were asked to 

participate in a randomised trial comparing immediate surgery with neo-adjuvant chemotherapy 

(cisplatin and etoposide) followed by surgery." 

Patients with an adenocarcinoma of the distal oesophagus or gastric cardia involving the distal 

oesophagus were asked to participate in a study comparing transhiatal resection with radical 

transthoracic resection including two-field lymphadenectomy. When patients with distal carcinomas 

were not included in the latter study they preferably underwent transhiatal resection. For proximal 

tumours en bloc resection of the primary tumour and the adjacent lymph nodes was performed, but no 

formal lymphadenectomy was carried out in the neck or the abdomen. Gastro-intestinal continuity was 

preferably reconstructed by prevertebral gastric tube interposition with a cervical anastomosis. The 

retrosternal route was used in patients who were considered at high risk for loco-regional tumour 

recurrence, which was decided per-operatively (mainly macroscopically irradical resection with 
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substantial tumour bulk in situ). The subcutaneous route was mainly used in patients with a colonic 

interposition. All tumours were classified according to the pathological tumour/node / metastasis 

(pTNM) criteria for carcinoma of the oesophagus by the IUAC. (1987) To consider adenocarcinoma 

of the oesophagus and oesophago-gastric junction as one entity is supported by several histological 

and epidemiological data from the literature.3'4'5 

Postoperative radiotherapy was only considered in case of symptomatic loco-regional recurrence. 

Follow-up ended in December 1998 (minimal follow-up 3 years or until death) and was complete for 

all but one patient who left the country immediately after uncomplicated surgery for a distal tumour. 

Patients were seen at three - four months' intervals in the outpatient clinic by the surgical staff 

(J.J.B.V.L. and H.O.). During follow-up special attention was paid to evidence of tumour recurrence. 

Additional investigations were only performed on specific indications. 

The overall survival rates were calculated according to the Kaplan-Meier method. The significance of 

differences in survival was evaluated by the log rank test. Differences among the groups were 

calculated using the Student's t-test, the Chi-square or Mann Whitney test when appropriate. 

Multivariate analysis by Cox's proportional hazards model was used to evaluate the significance of 

age, sex, histology, localisation, stage and radicality of resection as independent prognostic factors. 

Results 

Over a three-year period a total of 175 patients were operated on because of oesophageal cancer. In 30 

of these patients the tumour was located at or above the carina, while in the remaining 145 patients the 

tumour was located more distally. Patient and tumour characteristics as well as characteristics of the 

operative procedure are summarised in table 1. At preoperative bronchoscopy, in 13 patients with a 

proximal tumour an impingement of the trachea was observed without malignant invasion of the 

mucosa at histological biopsy. As part of a randomised trial, 12 patients with a squamous cell 

carcinoma received neo-adjuvant chemotherapy (cisplatin and etoposide), eight in the proximal group 

and four in the distal group. In 14 patients (one patient with a proximal and 13 patients with a distal 

tumour) it was decided peroperatively not to perform a resection either because of local irresectability 

or because of distant metastases that had been missed at preoperative analysis. 

Peri-operative complications are summarised in table 2. One or more complications occurred in 99 

patients (61.5%). Pulmonary complications occurred overall in 50 of these patients (31%) and tended 

to be more frequent in the proximal group. In 14 patients there was clinical evidence of anastomotic 

leakage; in two of them the anastomosis was dismantled and a cervical oesophagostomy was 

performed, in another two patients a new anastomosis was performed, and in the remaining 10 patients 

the leakage healed conservatively. 
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Overall, hospital morality was 4.3%: four patients died because of sepsis, one because of a massive 

pulmonary embolism, one from a cerebrovascular accident, and one from multiple cerebral metastases 

not discovered in the pre-operative analysis. The median stay at the ICU was similar for the surviving 

patients with a proximal and a distal tumour (4.0 days, range 2-41 and 4.0, range 0-50 resp.). 

However, patients with a proximal tumour stayed in the hospital for 29 days (mean, range 11-90), 

while patients with a distal tumour stayed only for 21 days (mean, range 6-119). (p=0.046, Mann 

Whitney) 

The postoperative pTNM-classifications of all tumours are summarised in table 3. While none of the 

patients with a proximal tumour had an early cancer (pTINO-l M0), 24 distal tumours (18%) were 

diagnosed in an early stage. The radicality of the tumour resection was significantly worse in the 

proximal tumour patients (table 4). A microscopically radical resection (R0) was achieved only in 13 

patients (43%) with a proximal tumour while in 96 patients (66%) with a distal tumour an R0-

resection could be achieved. Of the 13 patients who showed impingement of the trachea at 

preoperative bronchoscopy, nine patients had an R2-resection and one patient underwent a surgical 

exploration without tumour resection. The remaining three patients had a stage III disease; an R0-

resection could be achieved in all of them. 

Long-term follow-up was complete in 160 of the 161 patients who underwent a resection. After a 

median follow-up of 49 months (range 36-72) 55 patients were alive, 51 of whom were free of disease. 

A median interval of three months (range 0-35 months) was observed between the detection of tumour 

recurrence and ultimate death. Median survival was 10.0 months (95% CI 7.4-12.6) and 27.0 months 

(95%CI 19.3-34.7) for upper and lower tumours respectively. (pO.0001) Overall survival in both 

study groups is depicted in Figure 1. 

Cox's proportional hazards model showed tumour stage, radicality of surgery and localisation as 

independent prognostic factors (table 5). The quality of palliation with respect to the function of the 

upper aero-digestive tract is summarised in table 6. During follow-up, 30 patients suffered from 

persistent or recurrent malignant dysphagia. Fourteen of the 19 patients with an extra-anatomic 

reconstruction still developed malignant dysphagia due to cervical and/or upper abdominal tumour 

recurrence. Upper airway obstruction was observed in 11 patients, seven of whom also suffered from 

obstructed food passage. Symptomatic loco-regional tumour recurrence was treated by Pertubation in 

three patients, by dilatation in nine patients and/or by radiotherapy in 13 patients. Overall 

symptomatic loco-regional recurrence occurred significantly more often in patients with a proximal 

tumour (11/29=37.9%) than in patients with a distal tumour (25/131 = 19.1%). (p<0.05, table 5) 
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Discussion 

Intrathoracic oesophageal tumours above the carina have a low resectability rate due to their 

anatomical position between trachea, aorta and vertebral column, which makes for an early invasion of 

these structures by the tumour. Surgical resection is both technically and oncologically demanding, 

because there is almost no lateral margin obtainable between the tumour and the adjoining vital 

structures. 

Survival after surgery for carcinoma of the proximal oesophagus is significantly worse than after 

resection for mid/distal oesophageal carcinomas: in our series the 3-year survival rate is 13.8% vs. 

44.3%. This may be due, at least partly, to the higher number of patients with an early tumour (stage I) 

in the distal group, identified through a Barrett surveillance program. 

Perhaps even more important than stage regarding survival is the low RO-resection rate achieved in 

this series: (microscopically) radical RO resection was achieved in only 43% of the patients with a 

proximal tumour, versus in 66% of the patients with a more distal tumour. The resection rates might 

be improved with the development of more sensitive pre-operative staging methods. At present 

endosonography is (in experienced hands) the most reliable tool for identifying local irresectability 

due to ingrowth in adjoining tissues.6'7 Although significantly more radical RO- resections could be 

performed in the distal group, multivariate analysis showed that localisation per se is a prognostic-

factor which is independent from the radicality of the tumour resection. (See table 5) 

Our 13.8% three-year survival after limited resection contrasts sharply with Vigneswarans' 48.6% 

actuarial three-year survival after extended resection in a quite similar patient population, although in 

his series five-year survival decreased to 18.2%. This suggests that extended resection, perhaps in 

combination with (neo)adjuvant therapies, might prolong the disease-free period, but has little effect 

on overall survival Our results are comparable to those of Kato et al.9 In their series RO-resection 

was feasible in 36.6% of the patients with a proximal carcinoma, versus 68% in the mid/distal group. 

They also found a worse survival rate for proximal carcinomas. However, in their series survival 

curves were similar in both groups for the patients who underwent a Rl or R2 oesophagectomy, 

stressing again the importance of ingrowth in surrounding tissue. Although there is some experience 

with resection in the presence of ingrowth in the major airways, in our opinion the long-term results do 

not warrant such an aggressive approach taking into account the relatively high complication rate. , 0 " 

However, partial resection of the lung, pericardium or diaphragm may be beneficial.1213 

The peri-operative complications are comparable in both groups. The proximal tumour group shows a 

somewhat higher incidence of clinical anastomotic leakage and bilateral vocal cord paralysis, 

reflecting the technical difficulties of surgery of the proximal oesophagus. However, when evaluating 
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the quality of palliation by surgery, one should not only consider early postoperative morbidity or 

mortality rates, but also the early and late recurrence of dysphagia and other rumour-related 

complaints. 

The overall late incidence of respiratory obstruction, malignant dysphagia and fistulae in this series is 

in line with what has been reported in the literature.214 Surprisingly, in the present series malignant 

dysphagia developed in 14 of the 19 patients with an extra-anatomical reconstruction, which is 

believed to be especially suitable to prevent recurrent dysphagia due to intrathoracic recurrence of the 
14.15 

: amour. 

With recurrent upper aero-digestive tract symptoms occurring in 38 % of all patients with proximal 

carcinoma who underwent 'curative' resection, palliation might be better achieved by other means 

<uch as Pertubation, laser ablation therapy, radiation therapy or a combination of these therapeutic 

alternatives although they also have their side effects such as stent-migration, stenosis of the trachea or 

the formation of fistulae.16"18 Little is known about the specific effects of these treatment modalities in 

carcinoma of the upper thoracic oesophagus. The short postoperative life expectancy of these patients 

makes surgery, with its long (two-three months) reconvalescence period an unattractive palliative 

option. 

A recent meta-analysis of all randomised trials did not show an improvement in resectability or long 

term survival after pre-operative radiation-therapy.19 Post-operative radiotherapy does not prolong 

survival either, it might even be detrimental.20"22 It might be beneficial only in the control of loco-

regional disease for patients who underwent palliative resection.22 However, data are scarce and do 

not address upper thoracic carcinoma specifically. Based on these scanty data, neither pre- nor 

postoperative radiotherapy can be advised on a routine basis. 

Two recent randomised studies assess the potential benefit of preoperative chemotherapy. Kelsen et 

ai. did not find any difference in disease-free survival or overall survival.23 However, Kok et al. found 

a beneficial effect of pre-operative chemotherapy in squamous cell carcinoma, resulting in a higher 

rate of RO-resections and a longer disease-free period, adding to a longer survival." 

Moreover, there are some promising reports stating the efficacy of multi-modal (neo)adjuvant therapy, 

combining radiation with chemotherapy. In a randomised trial Walsh et al. showed a prolonged 

median survival and a higher three-year survival after combined radiationchemotherapy, although this 

concerned only adenocarcinomas.24 Raoul et al. even mention a 56% complete pathological response 

associated with a three- year survival of 52% after a very aggressive regimen of neoadjuvant 

chemoradiation-therapy in squamous cell carcinoma.25 However, the studies regarding (neo)adjuvant 

therapies do not address upper oesophageal carcinoma specifically, and the numbers are too small to 

allow subgroup analysis. 
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Conclusion 

Carcinoma of the upper intrathoracic oesophagus remains a highly lethal disease. The three-year 

survival rate after limited resection in the present series is only 13.8%. Definite cure nor effective 

palliation can be achieved by limited surgery alone in the majority of patients as is demonstrated again 

in this study, although theoretically a more extended form of resection might be of benefit. These 

poor results are related to the low rate of radical RO resections due to early ingrowth in surrounding 

tissues, but localisation is also an independent prognostic factor. Most institutions do not routinely 

apply (neo)adjuvant therapies, but recent reports about multimodal therapy offer some hope. In our 

opinion, surgical resection of (advanced) proximal oesophageal cancer should only be performed in 

clinical trials testing the efficacy of multimodal treatment. 
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Table 1: Patient and tumour characteristics as well as characteristics of the operative procedure in both 

study groups 

Characteristics Proximal tumours Distal tumours p-value 

Number of patients 30 145 

mean age (range) [years] 58.8 (44-73) 61.0(36-83) 0.29 

male/female ratio 15/15 112/33 0.003 

squamous cell / adeno-carcinoma 27/ 3 37/108 <0.001 

Preoperative chemotherapy 8 4 0.002 

surgical exploration only 1 13 0.13 

Transhiatal/transthoracic 11/18 100/32 0.001 

oesophagectomy 
gastric mbe reconstruction/colonie 26/3 126/6 0.21 

interposition 
Anatomic/extra-anatomic 20/9 122/10 0.002 

reconstruction 

Table 2: Perioperative complications in both study groups 

Complication 

in-hospital mortality 

pulmonary complication 

Clinical anastomotic leakage 

unilateral vocal cord paralysis 

bilateral vocal cord paralysis 

chylothorax 

Sepsis 

accidental splenectomy 

others* 

Proximal tumours (n=30) Distal tumours (n=145) p-value 

1 (3.3%) 

12(41.3%) 

5(17.2%) 

2 (6.8%) 

5(17.2%) 

1 (3.3%) 

2 (6.6%) 

0(0 %) 

7(24.1%) 

6 (4.5%) 1 

38 (28.7%) 0.19 

9 (7.3%) 0.07 

16(12.1%) 0.53 

4 (3.0%) 0.01 

6 (4.5%) 1 

7 (5.3%) 0.67 

8(6.1%) 0.35 

23 (17.4%) 0.43 

* including: cardiac arrythmia, cerebrovasculair accident, abdominal dehiscence, 
wound infection, pulmonary embolism 
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Table 3: The postoperative pTNM-classification according to the UIAC (1987) of the tumours in both 
study groups 

Stage pTNM Proximal tumours (n =30) Distal tumours (n =145) p-value 

I T1N0M0 0 (0%) 24(17%) 0.008 

Ha T2-3N0M0 10(33%) 30(21%) 0.35 

IIb T1-2N1M0 2 (7%) 4 (3%) 0.11 

III T3N1M0/T4N0-1M0 16(53%) 72 (50%) 1.00 

IV any T/any N/Ml 1 (3%) 2(1%) 0.45 

no resection 1 (3%) 13 (9%) 0.47 

Table 4: Radically of surgery 

Resection Proximal tumours (n=30) Distal tumours (n=145) p-value 

R0 resection 13(43%) 96(66%) 0.007 

Rl resection 5(17%) 33(23%) 0.47 

R2 resection 11(37%) 3(2%) <0.001 

no resection 1(3%) 13(9%) 0.47 
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Table 5: Multivariate analysis by Cox's proportional hazards model of prognostic factors 

Hazard ratio 95% Confidence limits p-value 

Sex 0.95 0.57-1.50 0.81 

Age 1.01 0.99-1.03 0.49 

Localisation 2.29 1.21-4.34 0.01 

Histology 0.98 0.58-1.68 0.95 

Stage 1.90 1.56-2.38 O.0001 

Procedure 0.99 0.63-1.55 0.97 

Radicality 1.80 1.17-2.77 0.008 

Table 6: Incidence of loco-regional tumour recurrence compromising the function of the upper aero-

digestive tract in both study groups 

Symptom 

Recurrent malignant dysphagia 

Upper airway obstruction 

Tracheo- (neo)oesophageal fistula 

Proximal tumours Distal tumours p-value 

8(27.6%) 22(16.8%) 0.18 

5(17.2%) 6 (4.6%) 0.02 

2(6.9%) 1 (0.8%) 0.09 

Dysphagia 

Stridor 

Dysphagia & stridor 

Fistulae 

Dysphagia & fistula 

Dysphagia & stridor & fistula 

Total number of patients with recurrent symptoms 

4(13.8%) 18(13.7%) 

2 (6.9%) 2 (1.5%) 

3(10.3) 4 (3.1%) 

1 (3,4%) 1 (0.8%) 

1 (3,4%) 0 (0%) 

0 (0%) 0 (0%) 

11 (37.9%) 25(19.1%) 0.046 
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Figure 1: Overall survival of patients (n=29) with a proximal tumor (prox.) and of patients (n=131) with a 
distal esophageal carcinoma (dist). The fourteen patients who only underwent surgical exploration 
are excluded. The patient who was lost for follow-up is also excluded. 
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