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INTRODUCTION

There has been an improvement in the outcome of surgical resection for esophageal carcinoma 
in recent years (1). In a review of publications of esophagectomy performed during the decade 
1990–2000, the overall mortality from surgery was 6.7%, compared with 13% for the period 
1980–1988 (2). Overall five-year survival for those undergoing resection currently ranges from 
23% for Western series to 30.5% for Eastern patients (2). This may be in part due to better selec-
tion of cases through more accurate staging using endoscopic ultrasound (EUS), cross- sectional 
imaging, and more recently, positron emission tomography (PET) scanning (3).

In the West, neoadjuvant treatment prior to resection (4) is increasingly being made use of, 
whereas Eastern surgeons favor more radical surgery incorporating extensive lymphadenec-
tomy, involving the abdominal, mediastinal, and cervical nodal dissection (5). Esophagectomy is 
being performed more safely at increasingly specialized and high-volume centres (6–8). Despite 
these advances, the overall prognosis for patients remains poor due to the late presentation of 
this disease in the majority of cases. In this situation, optimization of palliative measures may 
lead to improved quality of life (9).

Despite optimism for a minority of patients who benefit from a curative resection, a 
number of controversies exist. First, what are the most appropriate and cost-effective staging 
investigations? This aspect of care is critical in identifying resectable (and potentially curable) 
disease. Second, if early stage disease is identified, is radical surgery appropriate, and if so, by 
which approach? Finally, does surgery have any part to play in advanced disease or should 
these patients be treated nonsurgically?

PREOPERATIVE STAGING
Endoscopy and Ultrasound

The staging of esophageal carcinoma has become a multimodal process with tests that comple-
ment rather than replace one another, in order to improve accuracy. Investigations aim to 
determine the clinical International Union Against Cancer “tumor node metastases” (TNM) 
stage that would help determine the prognosis and hence the management plan for each 
patient. The decision whether to proceed with extensive staging investigations rests with the 
clinician and depends on the general health and wishes of the patient, and their performance 
status and fitness for intervention. Preoperative staging results are typically compared with 
the histopathological stage of those who have undergone a resection in order to determine 
their sensitivity and specificity.

Conventional endoscopy with or without a barium swallow is usually performed as an 
initial assessment of the primary tumor to enable a tissue diagnosis. More recently, high-
 resolution endoscopy has been performed for early esophageal lesions with chromoendoscopy 
using methylene blue dye for known cases of Barrett’s esophagus and Lugol’s iodine where 
squamous-cell carcinomas are common (10). The accuracy of high-resolution endoscopy in the 
diagnosis of superficial esophageal lesions is in the region of 80% (10).

EUS with fine-needle aspiration offers proven effective discrimination of tumors  involving 
the lamina propria (T1) from those invading the muscularis propria (T2), and of carcinomas 
invading the adventitia (T3) from those involving adjacent structures (T4) (11). It has an overall 
reported sensitivity for staging of 71.4% to 100% and specificity of 66.7% to 100%, which is 
superior to that of conventional computerized tomography (CT) (11). However, there is a draw-
back in that up to 45% of tumors are nontraversable with the endoscopic probe (the majority of 
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which are T3) (11). The use of fine EUS probes may resolve this problem in the future. From a 
practical point of view, the addition of EUS has been shown to increase the agreement between 
surgeons regarding the management of patients with esophageal carcinoma and should play a 
role in the initial staging of this disease (12). In patients who have undergone neoadjuvant 
chemoradiotherapy, EUS becomes less accurate in restaging owing to surrounding fibrosis and 
soft-tissue changes and the results (which have a tendency toward overstaging) should be inter-
preted with caution (13,14).

Cross-Sectional Imaging

The most commonly used staging investigation for esophageal carcinoma is CT. Magnetic reso-
nance imaging has been shown to be comparable to CT in accuracy, but not as easily available 
(15). CT has a recognized sensitivity of 40% to 80% and specificity of 14% to 97% for the primary 
tumor and a sensitivity of 40% to 79% and specificity of 25% to 67% for the lymph node stage (11). 
The variations in these values reflect the interobserver variability in the interpretation of results (16).

Using more modern and sensitive spiral CT scanners and in a unit where there is a special 
interest in esophageal cancer, the sensitivity and specificity of staging may be increased to that 
obtained by EUS (17). If both investigations are used together, there is an increased agreement 
between clinical stage and pathologic stage, suggesting that CT and EUS should be considered 
as complementary rather than supplementary investigations (17).

There is some similarity with EUS in that the accuracy of CT in restaging disease after 
neoadjuvant treatment may be unpredictable. There are reports of overstaging in 36% of cases 
and understaging in 20% (18) and of difficulty in estimating tracheobronchial invasion (19). 
Following neoadjuvant treatment, if restaging is required, then a multimodality approach 
would seem advisable.

Laparoscopy and Thoracoscopy

Direct visualization of either the thoracic or peritoneal cavity is an attractive staging approach. 
In addition to its diagnostic potential, laparoscopy may provide therapeutic options, such as 
insertion of a feeding jejunostomy tube for patients with irresectable disease (20). However, 
there is controversy concerning the balance of risks and benefits of performing these investiga-
tions routinely. A staging investigation that can prevent unnecessary surgery and guide more 
appropriate treatment should be considered.

If laparoscopy and thoracoscopy are combined and added to conventional investigations 
(CT and EUS), the stage may be altered in over 30% of patients by reducing it in 19% and 
advancing it in 13% (21). Nguyen et al. used a package of minimally invasive staging modalities 
(laparoscopy, bronchoscopy, esophagoscopy, and laparoscopic ultrasound) and found that it 
predicted resectability in 97% of cases, compared with only 61% of those staged by conven-
tional imaging by CT and EUS (22). The treatment plan was altered in 36% of patients by this 
approach (22).

Others have shown that the inclusion of laparoscopy (with ultrasound) avoided a 
 laparotomy in only 5% of patients with gastroesophageal junction tumors (23). Using laparos-
copy with at least five ports and a median operation time of 32 minutes, Menon and Dehn (24) 
detected incurable disease in 24% of patients deemed resectable on CT criteria. They did not 
include EUS in their staging investigations. The majority of these studies were performed on 
Western series of patients with predominantly lower third adenocarcinomas. These results 
cannot be extrapolated to Eastern patients with squamous-cell carcinoma and a more proximal 
tumor distribution.

Based on the evidence, it is difficult to justify the routine use of both thoracoscopy and 
laparoscopy. Performing a laparoscopy alone for carcinomas of the lower third of the esopha-
gus or gastroesophageal junction appears justifiable as it offers additional staging information 
(including histology) that may alter the management of a number of patients and also enables 
insertion of a feeding jejunostomy for inoperable cases. The procedure should be performed in 
a methodical manner with several ports inserted to enable manipulation of the upper abdomi-
nal viscera, lymph node sampling where appropriate and routine opening and inspection of 
the lesser sac (24).



Surgical Treatment of Esophageal Carcinoma 35

Positron Emission Tomography

There is growing evidence concerning the use of fluorodeoxyglucose PET scanning to stage 
esophageal cancer. The majority of reports evaluate PET when used in addition to established 
modalities, such as CT and EUS. A recent study that reviewed the world literature on the diag-
nostic accuracy of PET reported a sensitivity of 0% to 92% (median of 57%) and specificity of 
75% to 100% (median of 90%) for the detection of lymph-node status. The same study identified 
a sensitivity of 35% to 100% (median of 69%) and specificity of 87% to 100% (median of 93%) for 
the detection of metastatic disease (3). The variability of results is attributed to heterogeneous 
groups of selected series of patients, differences in imaging protocols and in the interpretation 
of results, and the inclusion of patients who have received neoadjuvant treatment.

PET has been shown to detect incurable disease (i.e., upstage the tumor) in 17% of patients 
who have been deemed resectable using CT and EUS (25). However, when PET was compared 
with spiral CT, the benefit gained in the prevention of unnecessary explorations was minimal 
(26). When compared with other staging methods, PET was the only investigation able to 
 independently predict a curative resection in patients who underwent an attempt at surgery 
(27). There is probably more evidence to recommend the inclusion of PET alongside CT and 
EUS for staging esophageal carcinoma. This investigation is currently expensive and not yet 
widely available. When combined with EUS, PET has been shown to be the most cost-effective 
staging option for esophageal carcinoma (28). Investigations are currently proceeding to 
 evaluate the combination of PET and CT to stage this disease.

Analysis Summary

Based on level Ib evidence, a grade A recommendation can be made that CT and EUS are the 
imaging modalities of choice for the staging of esophageal carcinoma. PET scanning should be 
considered in addition if available. A level C recommendation can be made based on level III 
evidence for the use of a staging laparoscopy for gastroesophageal junction and lower-third 
esophageal carcinomas.

APPROACH TO SURGICAL RESECTION
Open Esophagectomy

The main modality for cure of esophageal carcinoma is surgical resection. When the tumor is 
confined to the epithelium, mucosa, or submucosa (Tis, T1a, and T1b, respectively), it may be 
categorized as early-stage disease (29). There are good prospects for long-term survival in this 
group of patients, and surgery plays a key role in the management (30). A variety of different 
operations have been performed, ranging from a limited transthoracic esophagectomy to 
 transhiatal esophagectomy (without a thoracotomy), through to radical esophagectomy with 
two- or three-field lymphadenectomy and en-bloc esophagectomy. Recently, we have also seen 
the introduction of minimally invasive esophagectomy (31). These differences in approach and 
philosophy regarding radicality are in part due to the spectrum of disease encountered in 
Western populations (a relative paucity of early disease and predominantly lower-third adeno-
carcinoma) versus eastern centers with a relatively larger proportion of early stage- disease and 
squamous carcinoma (32).

In considering the optimal approach, the main controversy is whether a thoracotomy is 
necessary. Transhiatal esophagectomy can be performed safely in patients with stage I disease 
with a five-year survival of 59% (33). There was an in-hospital mortality rate of 4%, an anasto-
motic-leak rate of 13%, and incidence of other serious complications, such as recurrent laryngeal 
nerve injury and chylothorax of less than 1% each (33). These impressive results are from a unit 
with considerable experience of the transhiatal approach and may not be assumed by other 
 centers. A radical transhiatal subtotal esophagectomy has been performed on patients with early 
stage disease with a 30-day mortality of 2.4% and five-year survival of 83% (34).

Ivor–Lewis esophagectomy involves a thoracotomy and abdominal incision, and can be 
performed with an in-hospital mortality rate of 2% to 4%, leak rate of 2% to 3.5%, and complica-
tion rate of 29% to 45% (35,36). Five-year survival rates of over 94% have been reported for stage 
I disease (37). Several studies have directly compared the outcome of transhiatal esophagectomy 
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with the Ivor–Lewis esophagectomy. A prospective randomized clinical trial of 67 patients 
showed no significant difference in postoperative complications, including anastomotic-leak 
rate between the two approaches, although the operating time for the Ivor–Lewis operation was 
significantly longer (38). Two similar randomized clinical trials with smaller numbers of cases 
showed no significant difference in morbidity (including anastomotic-leak rate), mortality, or 
median survival between the two operations, although the operating time again was  significantly 
longer with a thoracotomy (39,40).

A meta-analysis that compared the outcome of transhiatal and transthoracic esophagec-
tomy in all studies published up to 2001 showed a significantly higher in-hospital mortality rate 
of 9.2% for transthoracic versus 5.7% for a transhiatal resection (41). In the same study, the 
three-year survival rate was 25% for transthoracic versus 26.7% for transhiatal resection (41). 
There were no significant differences in postoperative complications observed. The majority of 
studies have been performed on mixed series of cases that include early-stage esophageal 
cancer, and the evidence suggests that either operative approach is appropriate for this group 
of patients.

What is becoming clear from the literature is the relationship between outcome and case 
volume for esophageal resection. An analysis of 10 years of esophagectomy data revealed that 
units in which over 20 cases are performed per year, the in-hospital mortality can be kept below 
5% (7). There is evidence from the United Kingdom that the centralization of cancer services 
leads to more accurate staging and better 30-day mortality, presumably as a result of increasing 
case volume (6). It is possible that the increase in the proportion of operations being performed 
at “high-volume” centers has contributed to the improvement in survival observed following 
esophagectomy over the past 10 years or more (8).

Minimally Invasive Surgery

There have been several reports of the performance of all or part of an esophagectomy through 
smaller incisions using thoracoscopic and laparoscopic techniques (31). Initially, a thoraco-
scopic esophageal mobilization was accompanied by a laparotomy to fashion the gastric 
 conduit (42). This was followed by a laparoscopic version of the transhiatal esophagectomy, 
where thoracotomy and single-lung ventilation was avoided (43). The total minimally inva-
sive esophagectomy eventually followed with an anastomosis performed in the neck (44–47). 
More recently, a minimally invasive Ivor-Lewis resection technique has been described (48). 
Although the literature has confirmed that these approaches are feasible, they are technically 
demanding and time-consuming operations, and can be associated with substantial intraoper-
ative blood loss (31). Even so, they could be appropriate for early-stage disease where 
 performing a radical lymphadenectomy may not be essential.

Outcomes of minimally invasive esophagectomy from experienced units have been impres-
sive with respect to mortality. The largest published series of 222 cases reported a mortality of 
1.4%, leak rate of 11.7%, and conversion rate of 7.2%, and similar stage-specific survival to open 
procedures (46). Of more concern is that leak rates of over 28% have been reported for the total 
endoscopic technique, making this approach difficult to recommend after initial reports (45). 
Recently, Panalivelu et al. reported their excellent results of minimally invasive esophagectomy 
and lymphadenectomy for squamous carcinoma, with the thoracoscopic component performed 
with the patient in the prone position (47). Their operative mortality in 130 cases was 1.5% and 
anastomotic-leak rate was 2.3% with stage-specific survival similar to published series of open 
cases (47). Experience with a minimally invasive Ivor-Lewis resection is limited to a series of 50 
cases from James Luketich with an operative mortality of 6% and anastomotic-leak rate of 6% 
(48). Further studies, preferably within the context of controlled trials, are required in order to 
evaluate this technique before it can be accepted as a standard practice.

The Role of Lymphadenectomy

There are contrasting views on the role of radical lymphadenectomy in the management 
of esophageal carcinoma. Japanese surgeons advocate extended lymphadenectomy involving 
cervical, mediastinal, and abdominal lymph node groups: three-field lymphadenectomy (5) or 
an en-bloc resection involving a margin of neighboring structures (5,49). Their experience with 
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predominantly squamous-cell carcinoma and its pattern of lymph-node metastasis has proba-
bly influenced their strategy. Japanese patients generally also have less comorbidity, are 
 physically leaner, and have more early-stage disease. These factors have undoubtedly led to a 
more aggressive approach. The potential advantages include improved locoregional control of 
the disease and improved prognostic information provided by analysing a larger number of 
lymph nodes (49). The potential disadvantages relate to the morbidity associated with exten-
sive lymph-node dissection leading to tissue ischaemia, anastomotic and lymphatic leaks, and 
damage to other important structures.

A recent review of 522 cases of radical three-field esophagectomy, consisting of predomi-
nantly Eastern series of squamous carcinomas, reported cervical-node metastases in 16.7% to 
35.0% of patients with positive nodes in the recurrent laryngeal nerve region in 35.0% to 48.6% 
of cases (49). They report an operative mortality of 4% and major morbidity rate of 37.7% to 
46.7% that included anastomotic leaks in 96 cases (18.4%), recurrent laryngeal nerve palsies in 
139 patients (26.6%), and tracheal injury (owing to ischemia following nodal dissection) 
 occurring in 26 (4.9%). Five-year survival of 30% to 50% is reported, and may rise to 94% for 
stage I disease (49).

An alternative to three-field lymphadenectomy is a two-field approach with resection of 
just the mediastinal and abdominal nodal groups and avoiding a neck incision. There have 
been two studies attempting to compare the three-field with the two-field approach in a ran-
domized fashion. Kato et al. (50) used strict selection criteria, and randomly allocated 150 
patients in total. They found a significantly larger lymph-node yield and operating time for the 
three-field approach (50). However, the more extensive resection had a lower in-hospital mor-
tality of 2.6% for three-field dissection compared with 12.3% for the two-field operation and a 
five-year survival rate of 49% for the more radical procedure versus 34% for the two-field 
 operation (50).

A smaller trial by Nishihira et al. randomly allocated patients to a three-field or a two-
field lymphadenectomy with their esophagectomy, and again identified an unsurprisingly 
 significant difference in lymph-node yield and operating time between the two groups (51). 
They found a significantly higher incidence of nerve injury (recurrent laryngeal and phrenic) 
and requirement for a tracheostomy in the three-field approach (51). However, the anasto-
motic-leak rate for the two-field group was 20% and in-hospital mortality rate was 7% (51). 
These values were significantly higher than those in the three-field group (6% and 3%, respec-
tively). A possible explanation for this is that a leak from an anastomosis performed in the 
chest is more dangerous than one completed in the neck. There was a nonsignificant trend 
toward improved five-year survival for the more radical operation.

These two randomized studies do not enable conclusions to be drawn regarding the 
justification for a radical (three-field) approach to esophageal resection. This type of surgery 
has a high morbidity, even in the hands of those units with the most experience. It is impossi-
ble to extrapolate the results of a small number of studies of selected groups of patients from 
specialized centers of excellence to the wider surgical community. Outside the context of a 
unit with experience in this procedure, radical three-field resection for esophageal cancer 
cannot be recommended.

Neoadjuvant Strategies

There are several potential oncologic advantages in giving chemoradiotherapy preopera-
tively in esophageal cancer. First, systemic treatment is delivered with an intact tumor blood 
supply; second, tumors may be down-staged converting irresectable to resectable disease; 
and finally, the giving of two concurrent treatments may have a synergistic effect on 
 locoregional control (52).

In recent years, there have been two meta-analyses of randomized controlled trials (RCTs) 
that compared neoadjuvant chemoradiotherapy followed by surgery with surgical resection 
alone for esophageal carcinoma (both squamous and adenocarcinoma). Urschel and Vasan 
identified nine RCTs covering some 1116 patients, and Fiorica et al., analysed six trials contain-
ing 764 cases in total (4,52). Chemoradiotherapy regimens typically consisted of two to three 
weeks of radiotherapy together with cisplatin alone or cisplatin and fluorouracil (52,53). These 
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meta-analyses identified a small but statistically significant advantage of neoadjuvant treat-
ment followed by surgery over surgery alone for rate of complete resection, three-year survival, 
and locoregional recurrence rate (4,54). The survival benefit was evident when chemotherapy 
and radiotherapy were given concurrently. The survival advantage was lost if trials containing 
chemotherapy and radiotherapy given sequentially were considered separately (54). These 
trials contained predominantly squamous-cell carcinomas. A single RCT of patients with 
 esophageal adenocarcinoma showed a significant difference in three-year survival of 32% for 
the neoadjuvant group versus 6% for surgery alone (53).

Since these meta-analyses have been published, a moderately large multicenter RCT from 
Australasia, containing 256 patients, showed no significant survival advantage for neoadjuvant 
treatment (cisplatin and fluorouracil-based chemotherapy with 35 Gy of concurrent radiother-
apy given in 15 fractions) followed by surgery compared with surgery alone for esophageal 
adenocarcinoma (55). For squamous carcinoma, there was a significant difference in relapse-
free survival for the neoadjuvant group compared with surgery alone, but only a nonsignificant 
trend toward improved overall survival for those patients (55).

Despite the optimism of the results of neoadjuvant treatment, there are several disadvan-
tages. These include a lower rate of resection and a higher postoperative mortality rate (4,54). 
This treatment may make the operation technically more difficult and lead to more anastomotic 
leaks and cardiopulmonary complications due to the effects of treatment on local tissues (4,54). 
Until larger RCTs are performed, it is impossible to recommend the routine use of neoadjuvant 
chemoradiotherapy prior to resection for adenocarcinoma of the esophagus. Its use in  squamous 
cell carcinoma has a stronger scientific basis.

With respect to the use of neoadjuvant chemotherapy prior to surgery versus surgery 
alone, a meta-analysis of 1976 patients from 11 RCTs has been performed (56). This showed a 
significant difference in resection rate favoring the surgery-alone group and a significantly 
higher rate of R0 resection in the neoadjuvant chemotherapy group. There were no significant 
differences in operative mortality, leak rate, or three-year survival between the groups (56).

Since this report, an important RCT from the United Kingdom of 390 patients who received 
an infusion of cisplatin and fluorouracil chemotherapy prior to esophagectomy versus 397 patients 
who received surgery alone has been performed (57). The patient group was typical of a Western 
case mix, with two-thirds made up of adenocarcinoma, and a third being squamous. Overall sur-
vival, two-year survival, and disease-free survival were significantly better for the neoadjuvant 
chemotherapy group over the surgery-alone group (57). A very recently published RCT, again 
from the United Kingdom, compared perioperative chemotherapy using epirubicin, cisplatin, 
and fluorouracil in 250 patients with surgery alone in 253 patients (58). The case mix included 
resectable gastric adenocarcinoma as well as lower-third esophageal and junctional carcinomas. 
Postoperative complication and mortality rates were similar between the groups. The chemother-
apy group had a higher chance of overall survival with a five-year survival of 36% versus 23% for 
surgery-alone group (58). These two RCTs support a role for neoadjuvant chemotherapy for 
esophageal carcinoma, especially in populations where adenocarcinomas predominate.

Analysis Summary

With respect to the surgical approach to esophagectomy, a grade B recommendation can be 
made based on level II evidence that both transhiatal and Ivor-Lewis esophagectomy are appro-
priate procedures for esophageal resection in the absence of proven metastatic disease. These 
operations should preferably be performed in units performing more than 20 cases per year 
(grade A recommendation, based on category Ib evidence).

Radical three-field lymphadenectomy may improve survival over two-field lymphade-
nectomy in experienced Eastern centers that deal with predominantly squamous carcinoma 
(grade B recommendation based on level IIb evidence), but is associated with increased 
  morbidity. Alternatively, the use of preoperative chemoradiotherapy should be considered 
prior to surgery for patients with squamous carcinoma (grade A recommendation based on 
level Ia  evidence). The routine use of neoadjuvant chemoradiation prior to surgery for esopha-
geal  adenocarcinoma cannot be recommended (based on level IIb evidence). Based on level Ia 
 evidence, a grade A recommendation can be made for the use of neoadjuvant chemotherapy 
prior to resection for esophageal carcinoma.
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There is currently insufficient evidence to support the routine practice of minimally 
invasive esophagectomy (grade C recommendation based on level III evidence). However, this 
approach may be safely performed in high-volume centers experienced in advanced laparo-
scopic esophageal surgery (grade C recommendation based on level III evidence).

PALLIATION
Esophageal Stents

The presence of disseminated disease or the poor physical condition of a patient may prevent 
surgical resection for esophageal cancer. In this situation, the prognosis is very poor, and pallia-
tive measures are appropriate. The aims of palliation are to improve symptoms, such as 
 dysphagia, and possibly to prevent fistula formation. Treatment options include placement of an 
esophageal stent (metal mesh, plastic, covered or uncovered) and radiotherapy, delivered either 
by external beam or the intraluminal route (brachytherapy) and laser ablation. Unlike surgery 
for esophageal cancer, the issue of palliation has been subjected to a considerable number of 
 randomized trials. These studies are usually controlled relative to a reference  intervention, as it 
is considered unethical to offer these patients no treatment.

The earliest stents were plastic tubes, and these have been compared with self-expanding 
metal stents (Wallstent) in a randomized, controlled manner (59). Both types of stent provided 
immediate and effective palliation for dysphagia and sealed esophageal fistulae, but Wallstents 
were associated with fewer serious complications and better patency rate of 90% and 88% at 
one and three months, respectively. Corresponding patency rates were 66% and 50% for the 
plastic stent (59). In another randomized trial of covered versus uncovered expandable stents, 
the covered variety were associated with significantly less problems with tumor ingrowth 
(requiring further intervention) compared with uncovered ones (60).

Expandable metal esophageal stents are relatively expensive and unsurprisingly, several 
different products have emerged. When Ultraflex™, Flamingo Wallstent®, and Gianturco-Z 
stent (all covered) are compared, there are no significant differences in the degree of palliation 
of dysphagia or complications between the groups (61,62). The use of expandable covered 
stents is emerging as the “gold standard” for the palliation of esophageal cancer.

Brachytherapy

Other therapies, such as laser or thermal ablation, have had limited success (63,64).
.
 A single 

dose of intraluminal brachytherapy has been compared with the placement of an expandable 
metal stent. Brachytherapy provided better long-term palliation for dysphagia and quality of 
life scores, but the stent provided more rapid relief of symptoms after deployment (9). Almost 
a half of the patients in the brachytherapy group also had a stent inserted, and this may explain 
some of the differences in outcome.

What is clear from the evidence is that covered metal stents provide effective palliation for 
dysphagia and treatment of esophageal fistulae. Brachytherapy may provide symptom relief for 
longer for patients who are fit. A combination of both treatments may prove most effective in this 
unfortunate group of patients whose median survival is less than six months with  treatment (9).

Analysis Summary

There is good evidence (level Ia) supporting the routine use of expandable covered stents for 
the palliation of dysphagia and treatment of esophageal fistulae in patients who are unfit for 
surgery or have irresectable esophageal cancer (grade A recommendation). The use of intralu-
minal brachytherapy may be a suitable alternative treatment modality for patients without a 
fistula (grade A recommendation based on level Ia evidence).

CONCLUSIONS

The mortality of resection for esophageal carcinoma has been improved in recent decades. This 
has probably resulted from improved case selection by staging and the use of neoadjuvant 
treatment prior to resection by Western surgeons and radical lymphadenectomy performed by 
Eastern surgeons.
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The most appropriate staging investigations will identify locally advanced or metastatic 
disease prior to a major resection so that management can be tailored to the patient. There is 
substantial evidence that a combination of CT, EUS, and PET scan is an ideal package for 
 preoperative imaging, accompanied by a staging laparoscopy for lower-third or gastroesopha-
geal junction tumours. A staging thoracoscopy should be considered in selected cases.

The ideal approach to esophagectomy is the one that gives the highest chance of a 
 complete (R0) resection and the lowest morbidity and mortality in the hands of the particular 
surgeon. There is no clear evidence favoring one particular open approach compared with 
another. Minimally invasive esophagectomy is increasingly being performed, but this should 
be done in institutions with high-volume experience in laparoscopic esophageal surgery. The 
debate concerning the use of neoadjuvant treatment and surgery versus more radical surgery 
will require further RCTs in order to determine whether one or the other offers a clear benefit. 
Either approach is acceptable in the institutions and population groups where they have been 
assessed.

With respect to palliation for irresectable or metastatic disease, surgery is not appropriate 
because the life expectancy of these patients is so short. The use of a covered expandable metal 
stent provides rapid relief of dysphagia and treatment of an esophageal fistula. The use of intra-
luminal brachytherapy may provide more prolonged relief of symptoms in appropriate cases.

REFERENCES

 1. Stein HJ, Siewert JR. Improved prognosis of resected esophageal cancer. World J Surg 2004; 
28(6):520–525.

 2. Jamieson GG, Mathew G, Ludemann R, Wayman J, Myers JC, Devitt PG. Postoperative mortality 
 following oesophagectomy and problems in reporting its rate. Br J Surg 2004; 91(8):943–947.

 3. Kato H, Miyazaki T, Nakajima M, et al. The incremental effect of positron emission tomography on 
diagnostic accuracy in the initial staging of esophageal carcinoma. Cancer 2005; 103(1):148–156.

 4. Fiorica F, Di Bona D, Schepis F, et al. Preoperative chemoradiotherapy for oesophageal cancer: a 
 systematic review and meta-analysis. Gut 2004; 53(7):925–930.

 5. Tachibana M, Kinugasa S, Yoshimura H, et al. En-bloc esophagectomy for esophageal cancer. Am 
J Surg 2004; 188(3):254–260.

 6. Branagan G, Davies N. Early impact of centralization of oesophageal cancer surgery services. Br J 
Surg 2004; 91(12):1630–1632.

 7. Metzger R, Bollschweiler E, Vallbohmer D, Maish M, DeMeester TR, Holscher AH. High volume 
 centers for esophagectomy: what is the number needed to achieve low postoperative mortality? Dis 
Esophagus 2004; 17(4):310–314.

 8. Dimick JB, Wainess RM, Upchurch GR, Jr., Iannettoni MD, Orringer MB. National trends in outcomes 
for esophageal resection. Ann Thorac Surg 2005; 79(1):212–216; discussion 217–218.

 9. Homs MY, Steyerberg EW, Eijkenboom WM, et al. Single-dose brachytherapy versus metal stent 
placement for the palliation of dysphagia from oesophageal cancer: multicentre randomised trial. 
Lancet 2004; 364(9444):1497–1504.

10. May A, Gunter E, Roth F, et al. Accuracy of staging in early oesophageal cancer using high resolution 
endoscopy and high resolution endosonography: a comparative,  prospective, and blinded trial. Gut 
2004; 53(5):634–640.

11. Kelly S, Harris KM, Berry E, et al. A systematic review of the staging performance of endoscopic 
 ultrasound in gastro-oesophageal carcinoma. Gut 2001; 49(4):534–539.

12. Preston SR, Clark GW, Martin IG, Ling HM, Harris KM. Effect of endoscopic ultrasonography on the 
management of 100 consecutive patients with oesophageal and junctional carcinoma. Br J Surg 2003; 
90(10):1220–1224.

13. Laterza E, de Manzoni G, Guglielmi A, Rodella L, Tedesco P, Cordiano C. Endoscopic ultrasonogra-
phy in the staging of esophageal carcinoma after preoperative radiotherapy and chemotherapy. Ann 
Thorac Surg 1999; 67(5):1466–1469.

14. Kalha I, Kaw M, Fukami N, et al. The accuracy of endoscopic ultrasound for restaging esophageal 
carcinoma after chemoradiation therapy. Cancer 2004; 101(5):940–947.

15. Takashima S, Takeuchi N, Shiozaki H, et al. Carcinoma of the esophagus: CT vs MR imaging in 
 determining resectability. AJR Am J Roentgenol 1991; 156(2):297–302.

16. Goei R, Lamers RJ, Engelshove HA, Oei KT. Computed tomographic staging of esophageal  carcinoma: 
a study on interobserver variation and correlation with pathological findings. Eur J Radiol 1992; 
15(1):40–44.

17. Weaver SR, Blackshaw GR, Lewis WG, et al. Comparison of special interest computed tomography, 
endosonography and histopathological stage of oesophageal cancer. Clin Radiol 2004; 59(6):499–504.



Surgical Treatment of Esophageal Carcinoma 41

18. Jones DR, Parker LA, Jr., Detterbeck FC, Egan TM. Inadequacy of computed tomography in assessing 
patients with esophageal carcinoma after induction chemoradiotherapy. Cancer 1999; 85(5):1026–1032.

19. Griffith JF, Chan AC, Chow LT, et al. Assessing chemotherapy response of squamous cell oesophageal 
carcinoma with spiral CT. Br J Radiol 1999; 72(859):678–684.

20. Heath EI, Kaufman HS, Talamini MA, et al. The role of laparoscopy in preoperative staging of esopha-
geal cancer. Surg Endosc 2000; 14(5):495–499.

21. Luketich JD, Meehan M, Nguyen NT, et al. Minimally invasive surgical staging for esophageal cancer. 
Surg Endosc 2000; 14(8):700–702.

22. Nguyen NT, Roberts PF, Follette DM, et al. Evaluation of minimally invasive surgical staging for 
esophageal cancer. Am J Surg 2001; 182(6):702–706.

23. Van Dijkum EJ, de Wit LT, van Delden OM, et al. Staging laparoscopy and laparoscopic ultrasonogra-
phy in more than 400 patients with upper gastrointestinal carcinoma. J Am Coll Surg 1999; 
189(5):459–465.

24. Menon KV, Dehn TC. Multiport staging laparoscopy in esophageal and cardiac carcinoma. Dis 
Esophagus 2003; 16(4):295–300.

25. Imdahl A, Hentschel M, Kleimaier M, Hopt UT, Brink I. Impact of FDG-PET for staging of oesopha-
geal cancer. Langenbecks Arch Surg 2004; 389(4):283–288.

26. Kneist W, Schreckenberger M, Bartenstein P, Menzel C, Oberholzer K, Junginger T. Prospective evalu-
ation of positron emission tomography in the preoperative staging of esophageal carcinoma. Arch 
Surg 2004; 139(10):1043–1049.

27. Van Westreenen HL, Heeren PA, van Dullemen HM, et al. Positron emission tomography with F-18-
fluorodeoxyglucose in a combined staging strategy of esophageal cancer prevents unnecessary surgi-
cal explorations. J Gastrointest Surg 2005; 9(1):54–61.

28. Wallace MB, Nietert PJ, Earle C, et al. An analysis of multiple staging management strategies for 
carcinoma of the esophagus: computed tomography, endoscopic ultrasound, positron emission 
tomography, and thoracoscopy/laparoscopy. Ann Thorac Surg 2002; 74(4):1026–1032.

29. Holscher A, Siewert J. Surgical treatment of early esophageal cancer. Dig Surg 1997; 14(2):70–76.
30. Endo M, Yoshino K, Takeshita K, Kawano T. Analysis of 1.125 cases of early esophageal carcinoma in 

Japan. Dis Esophagus 1991; 4(2):71–76.
31. Nguyen NT, Gelfand D, Stevens CM, et al. Current status of minimally invasive esophagectomy. 

Minerva Chir 2004; 59(5):437–446.
32. Law S, Wong J. Changing disease burden and management issues for esophageal cancer in the 

Asia-Pacific region. J Gastroenterol Hepatol 2002; 17(4):374–381.
33. Orringer MB, Marshall B, Iannettoni MD. Transhiatal esophagectomy: clinical experience and refine-

ments. Ann Surg 1999; 230(3):392–400; discussion 400–393.
34. Holscher AH, Bollschweiler E, Schneider PM, Siewert JR. Early adenocarcinoma in Barrett’s oesopha-

gus. Br J Surg 1997; 84(10):1470–1473.
35. Griffin SM, Shaw IH, Dresner SM. Early complications after Ivor Lewis subtotal esophagectomy with 

two-field lymphadenectomy: risk factors and management. J Am Coll Surg 2002; 194(3):285–297.
36. Karl RC, Schreiber R, Boulware D, Baker S, Coppola D. Factors affecting morbidity, mortality, and 

survival in patients undergoing Ivor Lewis esophagogastrectomy. Ann Surg 2000; 231(5):635–643.
37. Visbal AL, Allen MS, Miller DL, Deschamps C, Trastek VF, Pairolero PC. Ivor Lewis esophagogastrec-

tomy for esophageal cancer. Ann Thorac Surg 2001; 71(6):1803–1808.
38. Goldminc M, Maddern G, Le Prise E, Meunier B, Campion JP, Launois B. Oesophagectomy by a 

 transhiatal approach or thoracotomy: a prospective randomized trial. Br J Surg 1993; 80(3):367–370.
39. Jacobi CA, Zieren HU, Muller JM, Pichlmaier H. Surgical therapy of esophageal carcinoma: the influ-

ence of surgical approach and esophageal resection on cardiopulmonary function. Eur J Cardiothorac 
Surg 1997; 11(1):32–37.

40. Chu KM, Law SY, Fok M, Wong J. A prospective randomized comparison of transhiatal and transtho-
racic resection for lower-third esophageal carcinoma. Am J Surg 1997; 174(3):320–324.

41. Hulscher JB, Tijssen JG, Obertop H, van Lanschot JJ. Transthoracic versus transhiatal resection for 
 carcinoma of the esophagus: a meta-analysis. Ann Thorac Surg 2001; 72(1):306–313.

42. McAnena OJ, Rogers J, Williams NS. Right thoracoscopically assisted oesophagectomy for cancer. Br 
J Surg 1994; 81(2):236–238.

43. DePaula AL, Hashiba K, Ferreira EA, de Paula RA, Grecco E. Laparoscopic transhiatal esophagec-
tomy with esophagogastroplasty. Surg Laparosc Endosc 1995; 5(1):1–5.

44. Watson DI, Davies N, Jamieson GG. Totally endoscopic Ivor Lewis esophagectomy. Surg Endosc 1999; 
13(3):293–297.

45. Watson DI, Jamieson GG, Devitt PG. Endoscopic cervico-thoraco-abdominal esophagectomy. J Am 
Coll Surg 2000; 190(3):372–378.

46. Luketich JD, Alvelo-Rivera M, Buenaventura PO, et al. Minimally invasive esophagectomy: outcomes 
in 222 patients. Ann Surg 2003; 238(4):486–494; discussion 485–494.

47. Palanivelu C, Prakash A, Senthilkumar R, et al. Minimally invasive esophagectomy: thoracoscopic 
mobilization of the esophagus and mediastinal lymphadenectomy in prone position––experience of 
130 patients. J Am Coll Surg 2006; 203(1):7–16.



42 Hayden and Jamieson

48. Bizekis C, Kent MS, Luketich JD, et al. Initial experience with minimally invasive Ivor Lewis esopha-
gectomy. Ann Thorac Surg 2006; 82(2):402–406; discussion 406–407.

49. Tachibana M, Kinugasa S, Yoshimura H, Dhar DK, Nagasue N. Extended esophagectomy with 3-field 
lymph node dissection for esophageal cancer. Arch Surg 2003; 138(12):1383––1389; discussion 1390.

50. Kato H, Watanabe H, Tachimori Y, Iizuka T. Evaluation of neck lymph node dissection for thoracic 
esophageal carcinoma. Ann Thorac Surg 1991; 51(6):931–935.

51. Nishihira T, Hirayama K, Mori S. A prospective randomized trial of extended cervical and superior 
mediastinal lymphadenectomy for carcinoma of the thoracic esophagus. Am J Surg 1998; 
175(1):47–51.

52. Bosset JF, Gignoux M, Triboulet JP, et al. Chemoradiotherapy followed by surgery compared with 
surgery alone in squamous-cell cancer of the esophagus. N Engl J Med 1997; 337(3):161–167.

53. Walsh TN, Noonan N, Hollywood D, Kelly A, Keeling N, Hennessy TP. A comparison of multimodal 
therapy and surgery for esophageal adenocarcinoma. N Engl J Med 1996; 335(7):462–467.

54. Urschel JD, Vasan H. A meta-analysis of randomized controlled trials that compared neoadjuvant 
chemoradiation and surgery to surgery alone for resectable esophageal cancer. Am J Surg 2003; 
185(6):538–543.

55. Burmeister BH, Smithers BM, Gebski V, et al. Surgery alone versus chemoradiotherapy followed by 
surgery for resectable cancer of the oesophagus: a randomised controlled phase III trial. Lancet Oncol 
2005; 6(9):659–668.

56. Urschel JD, Vasan H, Blewett CJ. A meta-analysis of randomized controlled trials that compared neo-
adjuvant chemotherapy and surgery to surgery alone for resectable esophageal cancer. Am J Surg 
2002; 183(3):274–279.

57. Surgical resection with or without preoperative chemotherapy in oesophageal cancer: a randomised 
controlled trial. Lancet 2002; 359(9319):1727–1733.

58. Cunningham D, Allum WH, Stenning SP, et al. Perioperative chemotherapy versus surgery alone for 
resectable gastroesophageal cancer. N Engl J Med 2006; 355(1):11–20.

59. Sanyika C, Corr P, Haffejee A. Palliative treatment of oesophageal carcinoma–efficacy of plastic versus 
self-expandable stents. S Afr Med J 1999; 89(6):640–643.

60. Vakil N, Morris AI, Marcon N, et al. A prospective, randomized, controlled trial of covered expand-
able metal stents in the palliation of malignant esophageal obstruction at the gastroesophageal 
junction. Am J Gastroenterol 2001; 96(6):1791–1796.

61. Siersema PD, Hop WC, van Blankenstein M, et al. A comparison of 3 types of covered metal stents for 
the palliation of patients with dysphagia caused by esophagogastric carcinoma: a prospective, 
 randomized study. Gastrointest Endosc 2001; 54(2):145–153.

62. Sabharwal T, Hamady MS, Chui S, Atkinson S, Mason R, Adam A. A randomised prospective 
 comparison of the Flamingo Wallstent and Ultraflex stent for palliation of dysphagia associated with 
lower third oesophageal carcinoma. Gut 2003; 52(7):922–926.

63. Dallal HJ, Smith GD, Grieve DC, Ghosh S, Penman ID, Palmer KR. A randomized trial of thermal 
ablative therapy versus expandable metal stents in the palliative treatment of patients with  esophageal 
carcinoma. Gastrointest Endosc 2001; 54(5):549–557.

64. Spencer GM, Thorpe SM, Blackman GM, et al. Laser augmented by brachytherapy versus laser alone 
in the palliation of adenocarcinoma of the oesophagus and cardia: a randomised study. Gut 2002; 
50(2):224–227.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F 2006 Printer settings v20060424)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


