
Introduction

In the last few decades the incidence of 
esophageal cancer is constantly growing in 
Western Europe and USA where adenocar-
cinoma represents 60% of all esophageal 
carcinomas.1,2 According to data of the 
Cancer registry of Slovenia the incidence 
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Background. Currently primary treatment options for esophageal cancer are surgery only or concomitant 
chemoradiotherapy (CRT) and the long-term survival of patients with locally advanced disease is rare. 
Preoperative concomitant CRT seems to be beneficial, mostly in patients who achieve a complete pathologic 
response (pCR) after CRT. In this retrospective analysis the efficiency and toxicity of preoperative CRT 
in patients with locally advanced esophageal cancer was analysed as well as the influence of pCR on the 
survival.
Patients and methods From 1996 to 2002 41 patients with locoregionally confined esophageal cancer were 
treated with cisplatin 75 mg/m2 and 5-FU 1000 mg/m2 as 4 day contonuous infusion starting on days 1. 
and 22. with concomitant radiotherapy 4500 cGy, 200-300 cGy/day. Esophagectomy followed 4-5 weeks 
after radiotherapy. After the surgery patients were followed-up regularly at 3-6 months intervals. 
Results. The pCR was achieved in 26.8% of patients. The overall median survival time was 18 months for 
all patients, 21.2 months for patients who achieved pCR and 16 months in those with residual disease (p= 
0,79). Postoperative mortality rate was 22%. The median dose intensity for cisplatin was 92% and for 5-FU 
71.5% of the planned dose. Disease recurred most often locoregionally (31.7%) and the overall recurrence 
rate was 43.9%. 
Conclusion. Modern radiation techniques and the adequate dose intensity could further improve the loco-
regional control. The selection of patients without comorbid conditions and without already present distant 
metastases is essential for this combined treatment approach.

Key words: esophageal neoplasms – drug therapy - radiotherapy

Received 23 October 2006
Accepted 29 November 2006

Correspondence to: Assist. Prof. Branko Zakotnik, 
MD, PhD, Institute of Oncology Ljubljana, Zaloška 2, 
SI-1000 Ljubljana, Slovenia; Phone: + 386 1 5879 280; 
Faks: + 386 1 5879 400; E-mail: bzakotnik@onko-i.si

Radiology_40_4_005.indd   231Radiology_40_4_005.indd   231 1/9/07   3:25:39 PM1/9/07   3:25:39 PM



of esophageal cancer has risen in recent 
years (76 patients in 1998, 100 patients in 
2002) but adenocarcinoma still represents 
only 14% of all histological confirmed can-
cers and most of them are squamous cell 
carcinomas.3,4 

Primary treatment modalities include 
surgery alone or concomitant chemora-
diotherapy. The surgical treatment is a 
standard treatment for stage I, II and III-T3 
(www.cancernet.nci.nih.gov) and is feasi-
ble in 40-60% of patients.5,6 In 75% of 
patients esophageal cancer is diagnosed 
when already locally advanced (stage IIB, 
III). The postoperative mortality rate is 
10-15%, in experienced centers less than 
5%.7 Postoperatively locoregional recur-
rence occurs in 30-60%.8-10 After the only 
primary surgical treatment, 5-year survival 
for stage I disease and locally advanced dis-
ease is 50-80% and 5-10%, respectively.11-13 
Concomitant chemoradiotherapy was supe-
rior when compared to radiotherapy alone 
in the primary treatment of locally ad-
vanced esophageal cancer.14,15 Preoperative 
radiotherapy does not improve outcome in 
comparison to surgery alone.16-21

Combined modality therapies (preopera-
tive chemotherapy, preoperative concomi-
tant chemoradiotherapy) are still under 
the clinical evaluation. According to the 
results from randomized trials, the role of 
preoperative chemotherapy is still incon-
clusive.9,22-24 In nonrandomized clinical tri-
als with preoperative concomitant chemo-
radiotherapy (CRT) a pathologic complete 
response (pCR) was achieved in average in 
32% (11%-76%) of patients and predicted 
a better survival. The survival of patients 
with pCR at 3-years and 5-years was 29-
92% and 20-71%, respectively. The survival 
of patients who did not achieve pCR at 3-
years was 23-33%. The disease recurred in 
46% of all patients. In patients with a pCR 
the disease recurred in 20%, mostly (80%) 
as distant metastases.25 In one randomized 

clinical trial the concomitant preoperative 
CRT showed some modest survival ben-
efit over surgery alone26  but there was no 
benefit in other randomized trials. 10,20,27-29 
The inconsistency of these results might be 
due to heterogeneous patients’ population, 
tumours characteristics and different treat-
ment protocols.

In this retrospective study we analyzed 
the efficacy and toxicity of preoperative 
concomitant CRT in our patients with lo-
cally advanced esophageal cancer.

Patients and methods

Patients

Medical records of patients with esophageal 
cancer treated with preoperative concomi-
tant CRT from 1996 to 2002 at the Institute 
of Oncology Ljubljana and Department of 
Thoracic Surgery Ljubljana were reviewed. 
Patients with histological confirmed loco-
regionally confined esophageal carcinoma 
(stage II and III), performance status < 2 ac-
cording to WHO, adequate function of bone 
marrow, liver and kidney and absence of 
other malignances in their medical history 
with the exception of skin carcinoma were 
eligible. Staging of the tumour was based 
on the results of physical examination, 
blood tests, chest radiography, ultrasonog-
raphy of abdomen, computed tomography 
of chest and upper abdomen, esophagogas-
troscopy with biopsy, liquid oral contrast 
examination of esophagus, endoscopic ul-
trasound of esophagus and bronchoscopy 
in patients with tumours in the middle and 
the upper third of esophagus.

Treatment

Patients were treated with concomitant 
preoperative chemotherapy (cisplatin 75 
mg/m2 days 1, 22 and 5-FU 1000 mg/m2 

days 1 - 4 and 22 – 25) and concomitant ra-
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diotherapy (4500 cGy, 200 – 300 cGy /day, 
field designs were either two or three-field 
plans on the linear accelerator, the radia-
tion field included primary tumour with 5-
cm superior and inferior margins and 2 cm 
lateral margins) (Figure 1). Esophagectomy 
followed 4 to 5 weeks after radiotherapy. 
After the surgery patients were followed–
up regularly at 3-6 months intervals. 

Statistical analysis 

A statistical analysis with descriptive sta-
tistics and survival times and curves was 
performed using SPSS 10.0 for Windows 
statistical software. The survival was cal-
culated according to Kaplan-Meier method 
and compared by a log-rank test between 
groups. The overall survival was estimated 
from the date of diagnostic biopsy to death 
and the relapse-free survival from the date 
of diagnostic biopsy to the first event of 
recurrence (local, regional, distant or their 
combinations). 

Results

Forty-one patients (38 men, 3 women) with 
locoregionally confined esophageal cancer 
and without other comorbid conditions 
were treated with preoperative concomi-
tant CRT in the period 1996 to 2002. The 

median age was 60 years (range 41-74). 
Squamous cell carcinoma was present in 39 
(95.2%) patients and adenocarcinoma and 
poorly differentiated carcinoma in 2 (4.8%) 
patients. Tumour was located in the upper 
third of esophagus in 2 (4.9%) patients, in 
the middle third in 22 (53.6%) patients and 
in the lower third in 17 (41.5%) patients 
(Table 1).

Median dose intensity of received cispla-
tin was 23,2 mg/m2/week (range, 16-34.2 
mg/m2/week) and of 5-FU 954.1 mg/m2/
week (range, 231.5-1394 mg/m2/week) com-
prising 92.8% and 71.5% of the planned 
dose intensity, respectively. Patients who 
received in average less than 80% of planned 
dose intensity of both cisplatin and 5-FU 
had higher recurrence rate than patients 
who received 80% or more of the planned 
dose intensity (50% vs 30.8%; difference not 
statistically significant). Both, distant and 
locoregional recurrences were more com-
mon in patients with lower dose intensity, 
28.6% vs. 7.7% and 35.7% vs. 23.1%, respec-
tively (Table2). 

Transthoracic esophagectomy (Lewis) 
and transhiatal esophagectomy were per-
formed in 38 patients and 3 patients, re-
spectively. R0 resection (microscopically 
free margins) was achieved in 39 patients 
and R1 resection (microscopically residual 
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Figure1. Treatment plan with preoperative concomi-
tant chemoradiotherapy.

Table 1. Patients and tumors characteristics

CHARACTERISTIC No. of patients 

TOTAL
MALES
FEMALES
MEDIAN AGE (min - max)

HISTOLOGY
squamous cell
adenocarcinoma
poorly differentiated carci-
noma

TUMOR LOCALIZATION
upper third
middle third
lower third

41
38 (92,5%)
3 (7,5%)
60 (41-74)

39 (95,2%)
1 (2,4%)
1 (2,4%)

2 (4,9%)
22 (53,6%)
17 (41,5%)
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disease) in 2 patients. Postoperatively 9 
patients (22%) died in 30 days. All patients 
died in a septic shock with multiorgan 
failure. Another 10 patient had nonfatal 
postoperative complications: pneumonia, 
empyema, necrosis of the stomach wall 
(fundus), fistula of the anastomosis and 
hylothorax. In patients with carcinoma lo-
cated in the upper and middle third of the 
esophagus both fatal and nonfatal postop-
erative complications were more common 
than in patients with their carcinoma in 
the lower third, 25% vs. 17.6% and 29.2 vs. 
17.6%, respectively (Table 3). In 4 out of 5 
patients with necrosis of the stomach wall 
and in 3 out of 4 patients with fistula of 
anastomosis the tumour was present in the 
middle third of the esophagus. 

A pathologic complete response (pCR) 
was achieved in 11/41 (26.8%) patients, in 
the upper two thirds of esophagus in 7/24 
patients (29.1%) and in the lower third in 
4/17 (23.5%) patients. Postoperatively 2 
patients with pCR died. After a thorough 
lymph nodes examination by the patholo-
gist metastatic disease was found in 9 
patients (3 patients M1a, 6 patients M1b dis-

ease) and during the follow-up only 5 of 
these patients relapsed.

The median follow up was 40 months 
(6-52 months). The overall risk for recur-
rence was 43.9% (9 recurred locoregionally, 
5 distant and 4 locoregionally and distant). 
Patients with and without pCR had a simi-
lar risk for recurrence (45.5% vs. 43.3%). 

The median time to relapse was 21.5 
months (95% CI: 7.3 – 35.7 months) and 
the median overall survival time was 18 
months (95% CI: 10.8 – 25.1 months). 
Overall 2-year and 3-year survival was 36% 
and 28% respectively (Figures 2, 3). Patients 
with pCR had the median survival time of 
21.2, months (95% CI: 2.4-40 months) and 
patients without a pCR 16 months (95% CI: 
7.6-24.4 months, p=0.79).

Discussion

In this retrospective analysis of our pa-
tients with locally advanced esophageal 
cancer treated with preoperative concomi-
tant CRT the pathologic complete response 
rate (26.8%), recurrence rate (43.9%) and 
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Table 2. Chemotherapy (ChT) dose intensity and recurrence rates

RECURRENCE
No. of patients (%)

 DOSE  INTENSITY OF ChT
< 80% ≥80%

LOCOREGIONAL 6/28 (21,4%) 3/13 (23,1%)
DISTANT 4/28 (14,3%) 1/13 (7,7%)
LOCOREGIONAL+DISTANT 4/28 (14,3%) 0
TOTAL 14/28 (50%) 4/13 (30,8%)

Table 3. Tumour localization and postoperative complications

POSTOPERATIVE
COMPLICATIONS

No. of patients (%)
TUMOR LOCALISATION 

UPPER+MIDDLE THIRD LOWER THIRD
NONE 11/24 (45,8%) 11/17 (64,7%)
NON-FATAL 7 /24(29,2%) 3/17 (17,6%)
FATAL 6/24 (25%) 3/17 (17,7%)
TOTAL 24 17
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median overall survival time (18 months) 
are comparable with the results of pub-
lished trials.25 

In the majority of published clinical tri-
als, the survival of patients who achieved 
a pCR was significantly better than of 
those without a pCR. In our study the 
median survival of patients with a pCR 
(21.2 months) was also better than in those 
without a pCR (16 months) but the differ-
ence was not statistically significant. The 
main reason could due to small number of 
patients included in our study. 

We also observe a high postoperative 
mortality rate and efforts to reduced post-
operative mortality could further improve 
the overall survival. Necrosis of stomach 
wall occurred in 5 patients and led to 

death in 2 patients. This treatment compli-
cation is not listed among the common in 
the literature. The postoperative mortality 
rate was higher in patients with tumours 
located in the upper two thirds of es-
ophagus in comparison to the lower third 
(27.3% vs. 17.6%) but the difference was not 
statistically significant. Altogether, 80% of 
all stomach wall necrosis and 75% of all 
fistulas on the anastomoses occurred in 
patients with tumours in the upper two 
thirds. Therefore, concomitant CRT with-
out surgery might be a reasonable option 
for patients with cancer localized in the up-
per two thirds of the esophagus. Although 
there are no randomized studies compar-
ing surgery versus concomitant CRT alone, 
the survival of patients in the concomitant 
CRT arms (in some randomized clinical 
trials comparing concomitant CRT versus 
radiotherapy) is similar to the survival 
of patients treated in the trials compar-
ing surgery and preoperative concomitant 
CRT plus surgery. This comparison is 
speculative and not evidence based, but 
it might be reasonable to adopt it for the 
subgroup of patients with high mortality 
rate after the surgery as are in our case the 
patients with their cancers in the upper 
two thirds. Improved surgical techniques 
and more intense postoperative care are 
also important options for these patients 
since the surgery was beneficial in 5 out 
of 9 our patients with residual carcinoma 
in the lymphnodes (M1a and M1b disease) 
after concomitant CRT who are still free 
of recurrence after the median time of fol-
low up of 40 months. Currently it is also 
hard to predict who is going to achieve a 
pCR after concurrent chemoradiotherapy 
and the achieved pCR rates are relatively 
low. For these reasons the role of surgery 
remains an important part of this multi-
modality treatment approach.

The median dose intensity for cispla-
tin and 5-FU was 92.8% and 71.5% of the 
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Figure 2. Relapse-free survival (n=41).

Figure 3. Overall survival (n=41).
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planned dose intensity, respectively. The 
main reason for the lower dose inten-
sity for 5-FU might be due to well known 
higher incidence of mucositis in case of 
concurrent chemoirradiaton. Patients with 
median dose intensity of less than 80% for 
both cisplatin and 5-FU had a higher locore-
gional recurrence rate (35.7% vs 21.4%) and 
increased incidence of distant failure by 
almost four-fold (28.6% vs 7.7,%). Therefore 
it seems important that the dose intensity 
is delivered as planned in the schedule. 
It seems that this is feasible, since in our 
study the postoperative complication rates 
(including fatal) were similar regardless of 
the dose intensity received. Modern three 
dimensional conformal radiotherapy plan-
ning could be of additional benefit for the 
locoregional control.

An extremely important issue is the 
selection of patients for this combined 
modality treatment. We should exclude 
patients in poor performance status with 
distant metastases who will not benefit 
with this kind of treatment. 

Conclusion

Preoperative concomitant CRT might be 
beneficial at least in a subset of patients 
with locally advanced esophageal cancer 
in good performance status and without 
important comorbidity. For tumours origi-
nating in the upper two thirds of esopha-
gus the role of surgery should be used in 
highly selected cases. A multidisciplinary 
approach of surgeons, radiation oncolo-
gists and medical oncologist is essential. 
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Preoperativna sočasna kemoradioterapija pri raku požiralnika

Šeruga B, Sok M, Eržen J, Jerman J, Jančar B, Zakotnik B

Izhodišča. Kirurško zdravljenje in zdravljenje s sočasno kemoradioterapijo (KRT) sta danes 
možna načina primarnega zdravljenja raka požiralnika. Dolgotrajno preživetje bolnikov z 
lokalno napredovalo boleznijo je redko. Zdravljenje teh bolnikov s preoperativno KRT bi 
lahko bilo koristno, zlasti pri dosegu patološkega popolnega odgovora (pPO) po KRT. V 
retrospektivni analizi smo analizirali učinkovitost in toksičnost preoperativne KRT pri bol-
nikih z lokalno napredovalim rakom požiralnika ter vpliv pPO na preživetje.
Bolniki in metode. Od leta 1996 do 2002 smo zdravili 41 bolnikov z lokalno napredovalim 
rakom požiralnika s cisplatinom 75 mg/m2 in 5-FU 1000 mg/m2 v štiridnevni kontinu-
irani infuziji s pričetkom 1. in 22. dan. Sočasno so prejeli 4500 cGy, 200-300 cGy/dan. 
Ezofagektomija je sledila 4-5 tednov po zaključeni radioterapiji. Po operaciji smo jih redno 
sledili na 3-6 mesecev.
Rezultati. Pri 26,8% bolnikov je bil dosežen pPO. Čas srednjega preživetja je bil 18 mesecev 
za vse bolnike, 21,2 meseca za bolnike s pPO in 16 mesecev za bolnike z rezidualno bolezn-
ijo (p = 0,79). Postoperativna smrtnost je bila 22%. Srednja intenziteta odmerka za cisplatin 
je bila 92% in za 5-FU 71,5% predvidenega celokupnega odmerka. Bolezen se je najpogosteje 
ponovila lokoregionalno (31,7%), celokupno se je bolezen ponovila v 43,9%.
Zaključek. Sodobnejši načini radioterapije in zadostna intenziteta odmerka bi lahko prispe-
vali k izboljšanju lokoregionalne kontrole. Za ta kombiniran način zdravljenja je potrebna 
skrbna izbira bolnikov brez pridruženih sočasnih obolenj in oddaljenih zasevkov.
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