Introduction: Cancer located in the
oesophagus and gastroesophageal
junction is a complex clinical problem
and the results of its treatment still
remain unsatisfactory. The objective
of the study was the clinical analysis of
a group of patients with cancer of the
oesophagus or gastroesophageal junc-
tion, who received combined medical
and surgical treatment.

Material and methods: The anal-
ysis was performed on a group of
128 patients with the diagnosis
of oesophageal cancer or cancer of
the gastroesophageal junction. Anal-
ysis of medical records and follow-up
examinations were used in the re-
search procedure.

Results: From among 128 patients
with a diagnosis of oesophageal or
gastroesophageal junction cancer, 50
(38.5%) received surgical resections.
The surgery most frequently per-
formed (n = 15) was sub-total oesoph-
ageal resection according to Akiyama
procedure by right-sided thoracoto-
my (oesophageal anastomosis in the
neck). The largest group were patients
(n = 26) with stage T,N.M, of ad-
vancement of the disease. In all cases
of cancer located in the lower third of
the oesophagus, an adenocarcinoma
pattern was diagnosed in the histo-
pathological examination, whereas
in the case of cancers located in the
middle third and upper third of the
thoracic oesophagus a carcinoma pla-
noepitheliale pattern was seen. Anas-
tomotic leaks occurred in seven pa-
tients (14%). Six patients died during
the post-operative period (12%). The
mean survival time in the group of an-
alysed patients was two years.
Conclusions: Cancer of the oesoph-
agus or gastroesophageal junction
is associated with low resectability,
high risk of complications after sur-
gery, and poor oncologic outcome. It
is necessary to seek new methods of
treatment.
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Introduction

According to statistical data from the database GLOBOCAN 2008, annu-
ally 482,300 patients worldwide contract cancer, of whom 406,800 die [1]. In
Poland, in accordance with the data presented in the National Cancer Reg-
ister, in 2010, 929 cases of this type of cancer were noted in males (1.41% of
cases of malignant cancer), and 243 in females (0.3%). Standardised mor-
bidity rates for males and females were 3.3 and 0.6, respectively. The highest
morbidity risk concerned both genders within the age interval from 55-64
years. During the period analysed, in Poland, 1,106 deaths due to oesoph-
ageal cancer were noted among males (2.13% of deaths due to malignant
cancer) and 290 in females (0.71%), and the standardised death rates were
3.93 and 0.67, respectively [2, 3]. Thus, Poland is among the countries with
relatively low morbidity and mortality due to oesophageal cancer. However,
considering the low standardised rate of five-year survival of patients with
this type of cancer (Poland - 3.2; worldwide — 9.8) [1], it is necessary to seek
an optimum technique of treatment [4, 5]. The incidence of oesophageal
adenocarcinoma is rapidly increasing, while that concerning squamous car-
cinoma remains unchanged [6].

Oesophagectomy remains the standard surgical treatment of oesopha-
geal cancer. The evaluation of the degree of clinical advancement during the
pre-operative period is imprecise; hence, R1 resection is performed in 25% of
patients, and the five-year survival rate rarely reaches 40% [7]. Cancer of the
oesophagus still constitutes a complex clinical problem, and the outcomes
of its treatment — both surgical and combined — are still unsatisfactory. Oe-
sophageal resection procedures are still associated with considerable mor-
bidity and mortality rates. In recent years, a decrease has been observed in
post-operative mortality; nevertheless, the risk of surgical complications still
remains high. Surgical complications occur in 10-27% of patients who un-
dergo surgical procedures. The prognosis is still bad in patients who receive
resection. Less than 40% of patients are qualified for resection [8].

The surgical strategy, to a large extent, is determined by the location and
histological type of cancer. While considering the possibilities of surgical treat-
ment of oesophageal or gastroesophageal junction cancer the following sur-
gical techniques may be taken into account: total gastrectomy and resection
of the lower section of the oesophagus; resection of the upper section of the
stomach and lower section of the oesophagus in cases of gastroesophageal
junction cancer, together with an adequate minimum and maximum margin
and lymphadenectomy; in the case of cancer concerning the middle and up-
per thoracic oesophagus — sub-total oesophageal resection, leaving the neck
part of the oesophagus unexcised and with implanted oesophageal anasto-
mosis modelled from the stomach, large intestine, or jejunum, according to
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the technical and anatomical possibilities, preserving the
above-mentioned principles of oncological surgery [8].

Despite the development of molecular, endoscopic,
surgical, and radiotherapeutic techniques, as well as an
increase in the effectiveness of chemotherapy, cancers of
the oesophagus or gastroesophageal junction still remain
a very difficult clinical problem. The special biology of this
cancer determines unfavourable prognosis [4, 7, 8, 10, 11].
Hence, analysis of the subsequent clinical experiments may
bring about important conclusions and contribute to the
improvement of the diagnostic and treatment procedure.

The objective of the study was an analysis of a group of
patients with cancer of the oesophagus or gastroesopha-
geal junction who received combined medical and surgical
treatment.

Material and methods

The analysis was carried out on a group of 128 patients
with a diagnosis of cancer of the oesophagus or gastro-
esophageal junction (Type | and Il according to the Siewert
classification), with particular consideration of those who
had undergone resection procedures with intent to cure.
Mean age at onset of the disease was assessed, as well as
risk factors of the development of cancer, type of surgery
performed, combined treatment, stage of advancement
according to TNM staging system, histological type of
cancer, post-operative complications (anastomotic leaks),
post-operative mortality rate, and the mean survival time.
During the diagnostic process all patients were evaluated
from the aspect of general condition, cardiovascular and
respiratory systems, renal function, and the coagulation
system. In each patient, endoscopy was performed, and
considerations were based on the results of histopatho-
logical examinations of material collected during endos-
copy. The basic imaging techniques were as follows: CT of
the abdomen, radiography of the chest, and abdominal
ultrasound (USG). In addition, a battery of morphological
and biochemical tests were performed.

Results

In the group of 128 patients with the diagnosis of
cancer of the oesophagus or gastroesophageal junction,

50 patients received resection procedures (38.5%) — 37
males and 13 females. Mean age at onset of the disease
in this group was 59 years (38-82); in males — 59.7 years
(47-82), and in females — 57.4 years (38-74). As many as
35 of them were smokers, and in 15 a history of alcohol
consumption was additionally established. One female pa-
tient had previously undergone radiotherapy in the chest
region due to bilateral breast cancer. The mean duration
of hospitalisation in the surgical ward after the surgery
was 14.47 (4-25) days. In eight patients, resection of the
upper part of the stomach was performed and removal
of the lower oesophagus with gastroesophageal ‘end-to-
end’ anastomosis, without thoracotomy; in eight patients
— upper gastric resection and resection of the lower part of
the esophagus with gastroesophaegal ‘end-to-side’ anas-
tomosis via a left thoracotomy; in 11 patients — total gas-
tric resection and resection of the lower thoracic oesoph-
agus with gastroesophageal anastomosis by the method
of Roux-en-Y gastric bypass, in the mediastinum, without
thoracotomy; in eight patients — total gastrectomy and re-
section of the lower half of the thoracic oesophagus with
gastroesophageal Roux-en-Y anastomosis via a left thora-
cotomy; and in 15 — sub-total resection of the oesophagus
using the Akiyama method via a right thoracotomy (gas-
troesophageal anastomosis in the neck). Table 1 presents
detailed results.

The largest group (n = 24) were patients with stage TN M,
of advancement. In all cases of cancer located in the lower
third of the oesophagus, an adenocarcinoma pattern was
observed (n = 34), while in the cases of cancers located in
the middle third and upper third of the thoracic oesophagus
a carcinoma planoepitheliale pattern was seen (n = 15). In
a single case (n = 1) with a change in the lower oesophagus,
so-called Barret’s oesophagus with high-grade dysplasia was
diagnosed. Table 3 presents the analysed data.

The most frequent post-operative complications were
as follows: anastomotic leak (n = 7; 14%), acute respirato-
ry distress syndrome (ARDS) (n = 2; 4%), and sudden car-
diac arrest (SCA) (n = 2; 4%). Anastomotic leak occurred
in three patients after surgery performed by the Akiyama
method, two — after resection of the upper part of the oe-
sophagus and resection of the upper part of the stomach

Table 1. Types of resection procedures performed in the examined group of patients with cancer of the oesophagus and gastroesophageal

junction

Types of surgical procedures (resection) Study group

n %
Upper gastric resection + resection of lower oesophagus (‘end-to-end’ anastomosis without 8 16
thoracotomy)
Upper gastric resection + resection of lower oesophagus ‘end-to-side’ anastomosis with 8 16
thoracotomy (by left-sided thoracotomy)
Total gastrectomy and resection of lower half of the thoracic oesophagus (gastroesophageal Roux- 8 16
en-Y anastomosis by left-sided thoracotomy)
Total gastrectomy and resection of lower half of thoracic oesophagus (gastroesophageal Roux-en-Y 11 22
anastomosis in the mediastinum without thoracotomy)
Sub-total resection of oesophagus using the Akiyama method (via right-sided thoracotomy, 15 30

gastroesophageal anastomosis in the neck)
Total

50 100
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Table 2. Results of histopathological evaluation of cancer of the oe-
sophagus and gastroesophageal junction in the group of patients
in the study

Results of histopathological examination Study group
n %
Adenocarcinoma 34 68
Carcinoma planoepitheliale 15 30
Barrett's oesophagus with high-grade dysplasia 1 2
Total 50 100

with thoracotomy, and two — after gastrectomy with thora-
cotomy. Leaks were treated conservatively, with the use of
an effective drainage and parenteral nutrition, and in two
cases — by endoscopic prosthetic treatment of the leaks.
In two cases, surgical treatment was applied. During the
post-operative period six deaths were noted (12%), which
concerned patients at advanced age or those with a high
degree of advancement of cancer: one (2%) — after Akiya-
ma procedure, four (8%) — after gastrectomy, resection of
the lower oesophagus and gastroesophageal anastomosis
in the chest, and one (2%) — after gastric resection, resec-
tion of the lower part of the oesophagus and gastroesoph-
ageal anastomosis without thoracotomy. Table 3 presents
a detailed assessment of the stage of clinical advance-
ment of cancer of the oesophagus and gastroesophageal
junction, with consideration of the frequency of post-oper-
ative complications.

A statistically significant relationship was observed
(x* = 3.9; p = 0.04631) between the stage of clinical ad-
vancement of oesophageal cancer according to the TNM
staging system and post-operative mortality. It was found
that the higher the stage of clinical advancement of can-

cer, the higher the post-operative mortality risk. The most
frequent post-operative complications were anastomotic
leak, ARDS, and SCA. The mean survival time in the group
of patients in the study was two years. The patient with
the longest observation (14 years) is after Akiyama proce-
dure and who, at the time of surgery, was aged 38 years,
and was a habitual tobacco smoker. The patient had un-
dergone pre-operative chemoradiotherapy. The stage of
clinical advancement of oesophageal cancer was evalu-
ated as T N,M,, in pre-operative histological examination
and carcinoma planoepitheliale was diagnosed. However,
in post-operative material no cancer pattern was found.

Discussion

The treatment of cancer of the oesophagus still remains
a challenge for surgeons, due to hindered anatomical ac-
cess, and the extent of surgical procedure in the region
of the neck, chest, and abdominal cavity, as well as the
necessity for simultaneous reconstruction of the resect-
ed part of the gastrointestinal tract. The development of
endoscopic, surgical, and radiotherapeutic techniques,
as well as progress in chemotherapy, has not significantly
improved the outcomes of treatment, which are still un-
satisfactory. Due to the lack of an epidemiological and eco-
nomic justification, no screening studies for oesophageal
cancer are being conducted in Europe [5, 8, 11-14].

The organ that is most often used for the reconstruc-
tion of continuity of the gastrointestinal tract is the stom-
ach. In some cases, when it cannot be used, the recon-
struction of the gastrointestinal tract is performed using
a pedicled segment of the large intestine. Compared to
the reconstruction with the use of the stomach, the trans-
location of the colon requires a longer surgical time, and

Table 3. Evaluation of the stage of clinical advancement of cancer of the oesophagus and gastroesophageal junction, and frequency of

post-operative complications

Evaluation of clinical advancement of cancer

Grade Feature Anastomotic leak
TNM n % n %
0 T.N,M, 12 0 0
| T.N,M, 4 1 2
T,N,M, 3 0 0
[ T,N,M, 5 10 0 0
TNM, 3 6 0 0
i T,NM, 2 4 2 4
TN M, 26 52 3 6
TN,M, 12 0 0
T,N,M, 2 4 0 0
\Y TNM, 2 4 0 0
T,N,M, 1 2 1 2
Total 50 100 7 14

Complications

Death
n % Feature
0 0 =
0 0 -
0 0 =
0 0 =
1 2 l. 56, &, resection R, (infiltration on the spleen,
lymph nodes in celiac artery region); in post-
operative course — chylothorax
0 0 =
751, &, ARDS
68 1., &, ARDS
4 8 641, 3, SCA
491, @, anastomotic leak
0 0 =
1 2 821, 3, LV,R, NZK
0 0 -
0 0 -
6 12 =
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obliges, among other things, mobilisation of the colon, and
additional anastomoses that increase surgical stress and
the risk of complications. Hamai et al. [15] presented mate-
rial concerning 40 patients who received oesophagectomy
with translocation of the colon and ileum to the chest and
neck, selected from among 436 patients who had under-
gone surgical treatment due to oesophageal cancer, and in
the majority of whom other techniques of reconstruction
of the gastrointestinal tract were applied (most frequently
using transplant from the stomach). The mean duration
of surgery was 450 minutes. Eighteen (45%) patients had
various complications: in seven (17.5%) there was anasto-
motic leak (in the presented study — 14%), and in two (5%)
— necrosis of the reconstruction. Thirty-day mortality was
0%, while 90-day mortality was 2.5%, and 1, 3, and 5-year
survivals were 80%, 66%, and 66%, respectively.

In the studies by Camerlo et al. [16] the results of treat-
ment of cancer of the oesophagus or gastroesophageal
junction were compared in three groups of patients. The
first group were patients aged less than 70 years, in whom
neoadjuvant therapy had been applied; the second group
were patients aged over 70, who had not undergone neo-
adjuvant therapy; and the third group were patients aged
over 70, who received neoadjuvant therapy. No differenc-
es in post-operative mortality were observed between the
individual groups (6% vs. 6% vs. 10%, p = 0.50). The du-
rations of survival and quality of life did not differ either.
The researchers emphasised the importance of surgical
treatment of patients of advanced age with the diagno-
sis of the disease and adequately evaluated stage of its
advancement.

It should be stressed that the discussion concerning
neoadjuvant chemoradiotherapy in oesophageal cancer
has been ongoing for years. In the majority of randomised
studies, no advantages were confirmed resulting from this
therapy, and trials were criticised for inadequate method-
ology and small size of the samples of patients. However,
meta-analyses suggest benefits from neoadjuvant chemo-
radiotherapy, although they are often achieved at the cost
of high morbidity and mortality rates [17, 18].

Discrepancies in the evaluations of the effectiveness
of neoadjuvant chemoradiotherapy have become an in-
spiration for van Hagen et al. [18] to plan multi-centre,
randomised studies comparing the outcomes of treat-
ment in a group of 178 patients who received neoadjuvant
chemoradiotherapy in combination with antegrade surgi-
cal procedure, with a group of 188 patients treated only by
surgery. Ultimately, into the studies conducted from March
2004 to December 2008, 366 patients were included: 275
patients with adenocarcinoma (75%), 84 (23%) with squa-
mous cancer, and 7 (2%) with undifferentiated large cell
carcinoma. In chemotherapy, carboplatin and paclitaxel
were administered for 5 weeks, as well as radiotherapy
—41.4 Gy in 23 fractions, 5 days per week. After the neo-
adjuvant therapy, surgical treatment was applied. RO re-
sections were performed in 92% of the patients who had
previously undergone radiochemotherapy, compared with
69% in the group which received only surgical treatment.
A pathological complete response was observed in 29%
of patients who received chemoradiotherapy. Post-oper-

ative complications were similar in both groups, and the
hospital mortality rate was 4%. Median survival was 49.4
months in the group after chemoradiotherapy (5-year sur-
vival — 47%), compared with 24 months in the group of
patients who received surgical treatment only (5-year sur-
vival — 34%). The reports by Platz et al. [19] also confirm
the effect of the above-mentioned neoadjuvant three-mo-
dality treatment (carboplatin/paclitaxel and radiotherapy).
Thus, pre-operative chemoradiotherapy improves the sur-
vival outcomes in patients with potentially operable can-
cer of the oesophagus or gastroesophageal junction.

The results of analyses performed in the group of pa-
tients in this study are close to those reported in litera-
ture. It is noteworthy that, similar to the majority of ma-
lignant cancers of the gastrointestinal tract, only an early
diagnosis of oesophageal cancer offers a chance for recov-
ery. From among a group of 128 patients, a considerable
number were admitted to hospital through an Emergency
Department, with symptoms of long-lasting dysphagia
and malnutrition. Such a clinical condition predisposes
increased post-operative morbidity and mortality rates.
After performing diagnostic examinations, and an evalua-
tion of the stage of advancement and malignancy of can-
cer, only 40% could be qualified for resection (similar to
that seen in Swedish studies [8]). Similar to a considerable
part of analyses reported in literature, stage T2-T3 of ad-
vancement of tumour and the presence of metastases to
the lymph nodes considerably worsen the prognosis. Due
to the features of the spread of cancer of the oesophagus
and gastroesophageal junction, the disease is incurable,
so palliative treatment is applied which allows the intake
of food, liquids, and even swallowing saliva (endoscopic
oesophageal prosthesis, very rarely oesophageal bypass,
gastrostomy, or feeding jejunostomy), analgesic treat-
ment, and other palliative care procedures.

Both surgical treatment as an independent therapeu-
tic method and that preceded by neoadjuvant chemo-
radiotherapy are very complex procedures associated
with a high risk of complications (10-27% according to
Rutegard [8] and 50% according to other researchers).
Mortality is on the level of several to more than a dozen
per cent, according to the patients’ general condition,
stage of advancement of cancer, as well as the experience
of the surgical and anaesthesia team [8].

While seeking methods of improvement of the out-
comes of treatment of cancer of the oesophagus and
gastroesophageal junction, during the period of induction
of anaesthesia, Nishiyama et al. [20] applied sivelestat as
a neutrophil elastase inhibitor, in order to reduce the in-
tensity and shorten the duration of SIRS. No differences
in blood oxygenation level were observed between the
study and control groups; however, a significant effect of
sivelestat on the decrease in the C-reactive protein (CRP)
level was noted in the study group. Patients who received
sivelestat were hospitalised for a shorter time, and more
rapidly regained psycho-physical efficacy, compared to
those from the control group. Five-year survivals were 83%
and 73%, respectively, the difference being statistically in-
significant. It is noteworthy that no significant differences
were found in the frequency of surgical and respiratory
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post-operative complications, and the duration of respira-
tor treatment was similar (34-50 hours). Finally, it can be
presumed that the use of sivelestat may exert a beneficial
effect on prognosis.

The scope of problems concerning improvement in the
outcomes of treatment of cancer of the oesophagus and
gastroesophageal junction covers the results of surgical
treatment and its complications. The risk of complications
in the form of oesophageal anastomotic leaks may be re-
lated with the technique of its performance. Nederlof et al.
[21] compared two equal-sized groups (64 patients each):
in one group, single-layer ‘end-to-end’ anastomosis in the
neck was performed manually; and in the other group,
end-to-side esophagogastrostomy was performed. Anas-
tomotic leak occurred in 41% of patients after ‘end-to-side’
anastomosis, compared with 22% in the group of patients
who had received ‘end-to-end’ anastomosis. Also, in this
group, pulmonary complications occurred more frequently
and the patients stayed in hospital for a longer time. Our
experience slightly differs from the above-presented opin-
jon; we observed fewer leaks and, in most cases, anasto-
moses were performed ‘end-to-side’, both in the regions
of the neck and chest. Nederlof et al. [21], in a group of
patients with ‘end-to-end’ anastomosis, strictures were
more frequently observed (40% vs. 18%). Interesting mod-
ifications are currently being developed aimed at reducing
the risk of anastomotic leakage. Dai et al. [22] proposed
wrapping the pedicle omental flap around the esophago-
gastric anastomotic site. This enables a decrease in the
risk of leakage down to 1%, and that of strictures to 6%.

The fundamental precondition for reducing the risk of
anastomotic leakage is the proper vascularisation and lack
of tension on the suture line. In our experience, ‘end-to-
side’ anastomosis provides better conditions for vasculari-
sation and creation of the wrapping of the pedicle omental
flap around the esophagogastric anastomotic site, unless
perioperative conditions do not allow it. The treatment of
leaks is very difficult. At present, self-expandable stents
are applied, which are inserted by endoscopic method,
and after 6-8 weeks their efficacy is on the level of ap-
proximately 85% [23]. In the presented study, effectiveness
of self-expandable stents in the analysed group of patients
was also observed.

In conclusion, the treatment of cancer of the oesoph-
agus and gastroesophageal junction still remains among
the most difficult oncological problems, associated with
a high risk of complications. The presented clinical data
confirm the complexity of the problem of surgical treat-
ment of oesophageal cancer; hence, it is necessary to con-
tinue studies and to search for methods of improvement of
the outcomes of treatment of this cancer. In each case of
cancer of the oesophagus and gastroesophageal junction,
neoadjuvant chemoradiotherapy should be considered.

The authors declare no conflict of interest.
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