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Abstract

Aim: The aim of this study was to compare the metabolic re-
sponse in the early postoperative period after radical resec-
tion of stage | and Il oesophageal cancer applying a minimally
invasive procedure and an open procedure involving classical
laparotomy and thoracotomy.

Material and methods: Serum concentrations of interleukin 6
(IL-6), procalcitonin (PCT), C-reactive protein (CRP), tumour ne-
crosis factor-a (TNF-a), and total serum protein (TP) and leu-
kocyte count (WBC) in blood collected on the day of surgery
prior to the procedure (day 0) and on days 1, 2 and 7 after
the surgery were measured in two groups of patients undergo-
ing oesophageal resection due to cancer: applying a minimally
invasive procedure involving laparoscopy and videothoracos-
copy (group A) and applying a classical procedure involving
full opening of the chest and abdominal cavity (group B). The
study involved a total of 24 patients divided into two groups
of 12 patients each.

Results: Tumour necrosis factor-a. concentration was lower
in group A compared to group B on day O, PCT concentra-
tion was lower in group A compared to group B on day
2 after surgery, and on the remaining days TNF-a. and PCT con-
centrations were not statistically different between groups.
Conclusions: Lower concentration of PCT on post-surgery day
2 in the group of patients undergoing minimally invasive oe-
sophageal resection seems to be associated with a smaller
perioperative injury. Lower TNF-a concentration in serum col-
lected on day 0 in the group of patients undergoing minimally
invasive resection is associated with a lower stage of oesopha-
geal cancer in this group.

Key words: minimally invasive resection of oesophagus, oeso-
phageal cancer, metabolic response.

Streszczenie

Cel pracy: Poréwnanie odpowiedzi metabolicznej organizmu
we wczesnym okresie pooperacyjnym po radykalnej resekcji
raka przetyku w stopniu zaawansowania | i Il sposobem ma-
toinwazyjnym i sposobem zwigzanym z wykonaniem klasycz-
nych dostepéw do jamy brzusznej (laparotomii) i klatki piersio-
wej (torakotomii).

Materiat i metody: Badano stezenia interleukiny 6 (IL-6),
prokalcytoniny (PCT), biatka C-reaktywnego (CRP), czynnika
martwicy nowotwordéw o (TNF-a), biatka catkowitego (TP)
w surowicy oraz liczbe leukocytéw (WBC) we krwi pobranej
w dniu operacji przed zabiegiem (doba 0) oraz w 1., 2. i 7. do-
bie pooperacyjnej w dwdch grupach chorych poddanych re-
sekcji przetyku z powodu raka: sposobem matoinwazyjnym
z zastosowaniem laparoskopii oraz wideotorakoskopii (gru-
pa A) i sposobem klasycznym — z wykonaniem laparotomii
i torakotomii (grupa B). W badaniu wzieto udziat tacznie
24 pacjentéw podzielonych na dwie réwne liczebnie grupy
sktadajace sie kazda z 12 pacjentow.

Wyniki: Stezenie TNF-a byto mniejsze w grupie A niz w gru-
pie B w dobie O, stezenie PCT — mniejsze w grupie A niz
w grupie B w 2. dobie pooperacyjnej, w pozostatych dobach
stezenia TNF-o. i PCT w obu grupach nie réznity sie statys-
tycznie.

Whnioski: Wydaje sie, ze mniejsze stezenie PCT w 2. dobie
pooperacyjnej u pacjentéw poddanych resekcji przetyku spo-
sobem matoinwazyjnym wigze sie z mniejszym urazem oko-
tooperacyjnym. Mniejsze stezenie TNF-a. u pacjentéw podda-
nych resekcji sposobem matoinwazyjnym w surowicy pobranej
w dobie O jest zwigzane z mniejszym stopniem zaawansowa-
nia raka przetyku w tej grupie.

Stowa kluczowe: resekcja matoinwazyjna przetyku, rak przety-
ku, odpowiedz metaboliczna organizmu.
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Introduction

A surgical resection for oesophageal cancer is estimat-
ed to be possible in 30-50% of diagnosed cases; however,
long-term survival of patients after radical surgical treat-
ment is still unsatisfactory, and the 5-year survival rate is
between 10% and 25% [1]. As oesophageal cancer does not
present with early symptoms; it is diagnosed at advanced
stages in the majority of developed countries. Cigarette
smoking and frequent consumption of high-proof alcohol
is the main aetiological factor for oesophageal squamous
epithelial cancer [2]. Incidence, duration and exacerbation
of symptoms of gastroesophageal reflux contribute to an
increased risk of oesophageal adenocarcinoma [3]. Surgical
resection still remains a method of choice with regard to
radical treatment of oesophageal cancer despite undoubt-
ed advances in chemotherapy and radiation therapy. As oe-
sophageal cancer has a malignant and unspecific course,
in the majority of cases it is diagnosed at more advanced
stages, and therefore the rate of resection cases is not
satisfactory, and it is between 54% and 69% according to
the literature [4]. A detailed analysis of perioperative risk,
advances in surgery, anaesthesiology and intensive care
contributed to a reduced rate of complications and deaths
in the postoperative period [5]. A routine surgical method
to treat oesophageal cancer includes complete or almost
complete resection of the pathological oesophagus with
adjacent lymph nodes with simultaneous restoration of the
gastrointestinal tract integrity by moving the stomach, or
rarely the intestine, after appropriate preparation of the
chest or neck in order to perform an anastomosis between
a prosthesis made from the stomach or intestines and the
oesophageal stump. Depending on the tumour location
and extent of lymphadenectomy the surgery may be per-
formed traditionally with laparotomy, thoracotomy or with
a minimally invasive approach such as laparoscopy and vid-
eothoracoscopy; an additional cervical approach (cervicot-
omy) is implemented similarly in both variants of surgical
treatment, if necessary. The extent of lymphadenectomy
has not been unequivocally determined [6]. According to
various literature sources the mortality in the postopera-
tive period after oesophagectomy varies between 10% and
15%, but in large specialised centres where many such pro-
cedures are performed this rate is approximately 5% [7].
Currently, a minimally invasive approach to treat oesopha-
geal cancer (minimally invasive oesophagectomy — MIE) is
more and more accepted. Neoadjuvant chemotherapy and
radiation therapy are not contraindications for minimally
invasive treatment [8]. It has been shown that when MIE
is performed correctly, the prognosis with regard to the
5-year survival rate is not affected compared to treatment
with classic methods [9]. Data presented in available lit-
erature favour MIE as an approach of choice when there
are no contraindications for such treatment. In a series of
222 patients subject to MIE Luketich reported complica-
tions in the perioperative period at the level of 1.4% and
a shorter time of hospitalisation. When analysing available
literature there are few data comparing MIE to open oe-
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sophagectomy. Nguyen performed a retrospective compari-
son of patients subject to MIE, open surgery and transhia-
tal oesophagectomy, and reported shorter hospitalisation,
lower blood loss and associated lower amount of blood
products transfused in patients subject to MIE [10].

Aim

The aim of this study was to compare the metabolic re-
sponse in the early postoperative period after radical resec-
tion of stage | and Il oesophageal cancer applying a mini-
mally invasive procedure and an open procedure involving
classical laparotomy and thoracotomy.

Material and methods

All patients included in the study received radical sur-
gery due to oesophageal cancer. Study material (2 ml of
venous blood) was collected from all patients before the sur-
gery — “sample 0”, then at 7.00 on day 1 after the surgery
— “sample 17, at 7.00 on day 2 after the surgery — “sample
2”,and at 7.00 on day 7 after the surgery — “sample 7”. The
following parameters were assayed: blood leukocyte count,
concentrations of procalcitonin, C-reactive protein (CRP), in-
terleukin 6 and tumour necrosis factor-a. (TNF-o). The inter-
leukin-6 (IL-6) and TNF-o levels in serum were assayed with
ELISA using a multi-detection microplate reader, EnVision by
Perkin Elmer (USA). In the period between the beginning of
2011 and the end of 2015 oesophagectomy was performed
in 60 patients in total. A minimally invasive procedure was
used in 16 patients, that is 26.6%. Patients who were oper-
ated on because of indications other than oesophageal can-
cer were excluded from the study. Considering the sample
size of patients treated with a minimally invasive approach
for oesophageal cancer (n = 12) a corresponding subgroup
(n = 12) of patients receiving traditional surgery was select-
ed with similar age, sex and disease stage.

The study included 24 patients diagnosed with oe-
sophageal cancer, divided into two groups of the same size,
each including 12 patients who were subject to oesopha-
gectomy with a minimally invasive approach (group A)
and with a classic approach with chest and abdominal cav-
ity opening, and with cervicotomy in a few cases. Group A
included 3 women and 9 men, and the mean age was 59.5
years, whereas group B included 3 women and 9 men,
and the mean age was 62.4 years — there was no statisti-
cally significant difference with regard to age between the
groups. During the surgery all patients were intubated with
a double-lumen tube to provide independent lung venti-
lation. Preoperative chemotherapy including 2 cycles of
cisplatin and 5-fluorouracil (5-FU) and the total radiation
dose of 45 Gy at 2 Gy per fraction was applied in 1 case in
group A and in 3 cases in group B. Patients who received
a minimally invasive approach had initially laparoscopy
with a Veress needle performed in order to create pneu-
moperitoneum, and with 5 ports to introduce a camera and
manipulators into the peritoneal cavity. The gastrocolic lig-
ament was dissected with a thermostapler, preserving the
right gastrocolic artery supplying the gastric graft that was
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to replace a resected oesophageal fragment. Then, a ther-
mostapler was used to provide for short gastric vessels and
gastric vessels on the left. Pyloromyotomy or pyloroplasty
was performed, followed by the Kocher manoeuvre to mo-
bilise the duodenum. Lymph nodes from the area of the
visceral trunk and the lesser curvature of the stomach were
removed. A nutritional access — microjejunostomy — was
placed. Then, the patient was reversed to the left flank, and
3 videothoracoports were placed mainly in the 4t intercos-
tal space in the anterior axillary line, in the 5t intercostal
space below the inferior angle of the scapula, and in the 8th
intercostal space approximately 2 cm posteriorly from the
posterior axillary line. When the camera and manipulators
were introduced, at the beginning the pulmonary ligament
was raised, then the azygous vein was cut with a stapler,
the mediastinal pleura was opened above the oesophagus
with a thermostapler, and the pathological oesophagus
was separated from the surrounding tissues. Then, the oe-
sophagus with a tumour was resected, and with staplers an
anastomosis was created between the oesophageal stump
and the gastric graft at the place depending on the tumour
location: inside the right pleural cavity (Ivor Lewis oesoph-
agectomy) or with a cervical anastomosis (McKeown oe-
sophagectomy). Mediastinal lymphadenectomy with resec-
tion of lymph nodes belonging to groups 4R, 7 and 8 was
performed, and in cases with a cervical anastomosis, cervi-
cal lymphadenectomy was additionally performed. In pa-
tients treated with open surgery with median laparotomy
and thoracotomy stomach dissection, lymphadenectomy
and anastomoses were performed similarly as in minimally
invasive oesophagectomy. In group A 4 patients had Ivor-
Lewis oesophagectomy performed, and in 8 cases three-
field oesophagectomy with a cervical anastomosis was
performed. In group B in 8 cases Ivor Lewis oesophagec-
tomy with an anastomosis in the right pleural cavity was
performed, and in 4 cases three-field oesophagectomy with
a cervical anastomosis. In both groups squamous epithelial
cancer was predominant — in group A it was diagnosed in

Square: median; box: interquartile range; whisker: min.—max.
T

T
p < 0.05 l
— 5 B I
E
S~
oo
s
{=
'S 0.5r 7
S
s
e
o
0.05f 7
1 1
Group A Group B
[ Day 0 Dayl [EDay2 [HDay7

Fig. 1. Serum concentrations of procalcitonin in blood collected on
days 0, 1, 2, and 7 after the surgery in groups A and B. Values are
presented on a logarithmic scale
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10 cases compared to 7 cases in group B, whereas adeno-
carcinoma was present in group A in 2 cases, and in 4 cases
in group B. In 1 case poorly differentiated carcinoma was
observed. Histopathologic findings of specimens confirmed
a complete response in 2 cases (A=1vs.B=1), T, (A=2
vs.B=1), T, (A=5vs.B=1),T,(A=4vs.B=6), T, (A=1
vs. B = 4). The T parameter was significantly lower in group
A vs. B (p < 0.05, Mann-Whitney test). Cancer metastases
to the lymph nodes were observed in 5 cases in total (A = 2
vs. B = 3). Staging of neoplastic disease in patients included
in the study was determined based on the 7t" Edition of
TNM classification for oesophageal cancer published by
the Union for International Cancer Control (UICC) and the
American Joint Committee on Cancer (AJCC) in 2010 [11].

Statistical analysis

The non-parametric Mann-Whitney test was used to
compare quantitative and rank variables between groups.
P < 0.05 was considered statistically significant.

Results

The levels of procalcitonin on day 2 after the surgery
were statistically significantly lower in group A compared to
levels in group B (p < 0.05) (Fig. 1). The TNF-a. levels on day
0 were statistically significantly lower in group A compared
to group B (p < 0.05) (Fig. 2). No other statistically signifi-
cant differences between the groups were found.

Discussion

Despite constant advances in diagnostic procedures,
surgery and anaesthesiology, the rate of complications in
the early postoperative period is still very high. The analysis
of metabolic disorders after oesophagectomy due to cancer
might contribute to better understanding of these phe-
nomena that might be a reason for at least some complica-
tions in the early postoperative period. A surgical procedure
is associated with a simultaneous large intervention in the
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abdominal cavity, right pleural cavity and mediastinum;
therefore undoubtedly it is a great stressogenic factor for
the body resulting in numerous changes in its functioning.
Minimally invasive procedures (VATS) have been shown
to be associated with lower intensity of the systemic in-
flammatory response compared to procedures with chest
opening. Oesophageal cancer affecting the upper gastroin-
testinal tract rapidly leads to nutritional deficiencies in the
body, which affects the functioning of various systems and
individual organs. The effects of a neoplastic disease on
the body’s metabolic functions are complex and not fully
known. Changes in homeostasis are a result of both local
and systemic effects of cancer, and lead to changes in the
demand, supply and correct use of energetic and structural
substrates. An inflammatory reaction induced by media-
tors and cytokines the presence of which is associated with
an observed neoplastic process undoubtedly has a role to
play in this phenomenon [12].

From a clinical point of view, oesophageal cancer and
associated implications including malnutrition and body
weight loss are undoubtedly poor prognostic factors. Oe-
sophagectomy is associated with formation of a large
wound, and it causes damage to tissue structures and
functions of the surrounding organs in the abdominal
cavity, pleural cavity, mediastinum and neck, resulting in
a systemic response aimed at restoring the plasma levels
to preoperative levels as fast as possible. As a result of lo-
cal and systemic adaptation mechanisms, the body aims to
restore the internal metabolic balance as soon as possible.
With regard to the local reaction, blood vessel dilation and
increased vascular wall permeability both play a significant
role. A series of systemic mechanisms aims to regenerate
injuries at the tissue level and to restore appropriate func-
tioning of internal organs. Such mediators as serotonin and
histamine are released from stimulated inflammatory cells,
and tissue and plasma proteolytic systems are activated. It
is known that inflammation may in some cases be benefi-
cial to the body. It helps eliminate necrotic products, stop
bleeding due to a trauma or remove exudate with endo-
and exotoxins. This phenomenon was described in 1941 by
Abernethy and Avery as an acute phase reaction. They ana-
lysed parameters of the plasma in a patient with a fever,
and found the presence of CRP. Acute phase proteins (APPs)
are mainly synthesised in the liver. Acute phase proteins are
also produced by lymphocytes, monocytes, alveolar macro-
phages and by the cells in the blood vessel walls. Acute
phase proteins are involved in limitation of the extent of
the inflammatory process and elimination of its sequelae.
Their main role is to restore a systemic balance as a re-
sult of induction of the complement system and unspecific
reactions associated with opsonisation and agglutination.
Apart from their effects on the immune system they regu-
late release of some hormones, such as ACTH. Acute phase
proteins can be divided into positive proteins, the levels of
which increase by at least 25% (i.e. a,-antichymotrypsin,
a,-antitrypsin, procalcitonin, ceruloplasmin) and negative
proteins, the levels of which decrease by approximately
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30% (prealbumins, albumins, transferrin) [13]. The levels of
negative acute phase proteins are reduced as a result of
an inflammatory reaction associated with their increased
catabolism and reduced synthesis in the liver. In this study
only the procalcitonin levels were statistically significantly
lower in group A on day 2 after the surgery, and it may be
explained by a smaller perioperative trauma compared to
group B. However, no similar correlation was observed re-
garding the levels of CRP, proinflammatory cytokines TNF-a.
and IL-6, and the leukocyte count.

The IL-6 levels increase in serious burns, sepsis and con-
nective tissue diseases. It has been demonstrated that the
levels of this cytokine reflect the degree and extent of burns
and indicate a period of wound healing [14]. Pyrogenic ef-
fects of IL-6 have been confirmed, and along with TNF-a
this cytokine may increase the body temperature via stimu-
lation of prostaglandin synthesis and induction of synthe-
sis of corticotropin and adrenocorticotropic hormone. How
the IL-6 levels change in the early postoperative period is
not fully determined. Okamura et al. observed increased
IL-6 levels after minimally invasive oesophagectomy due to
cancer on day 1 after the surgery, with gradually reduced
levels on subsequent days [15]. On the other hand, Fang
et al. compared IL-6 levels after minimally invasive proce-
dures and open procedures due to oesophageal cancer, and
did not observe any statistically significant differences in
the levels in the early postoperative period. In the litera-
ture a correlation has been reported between elevated IL-6
levels and advanced neoplastic disease, especially with ac-
companying metastases and cachexia. When analysing the
IL-6 levels in patients with colon cancer, Kemik et al. ob-
served higher IL-6 levels in patients with liver metastases
compared to those without such metastases [16]. Contrary
to such APPs as IL-6 or TNF-q, procalcitonin is associated
with short time of response to a damaging factor, espe-
cially compared to CRP, which is routinely assayed. It is of
special importance when assessing the clinical status in
critical cases. Procalcitonin has many properties and there-
fore it can be potentially used as a biomarker in clinical
practice. It has wide bioavailability, a short response time
and a long half-life period. Elevated procalcitonin levels
have been shown to be associated with severe periopera-
tive trauma, some autoimmune diseases and a cardiogenic
shock, apart from bacterial infections. However, in the case
of cholecystitis, appendicitis, tonsillitis or limited inflam-
matory processes, there is no significant increase in the
procalcitonin levels, contrary to proinflammatory cytokines
[17]. In the literature there are opposing opinions regard-
ing the clinical usefulness of procalcitonin, and therefore
further studies are necessary. A persistent increase in the
procalcitonin levels or no reduction is associated with an
increased risk of organ dysfunction and mortality. A cor-
relation has been demonstrated between the procalcitonin
levels and an increased risk of death as a result of cancer,
especially for colon cancer and cardiovascular disease in
men. It is associated with an inflammatory process that
plays the main role in the pathogenesis of both these dis-
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eases. It is thought that the procalcitonin levels may reflect
subclinical inflammation better than high-sensitivity CRP
(hsCRP), which is a well-known inflammatory marker. When
analysing the properties of procalcitonin, especially its half-
life period of 24 h, with everyday measurements of levels of
this acute phase protein it is possible to predict the degree
of body injuries and to monitor the efficacy of treatment.
When elevated levels of procalcitonin are maintained or
its levels increase, it indicates a permanent inflammatory
process, whereas a constant and significant reduction is
a good prognostic factor that indicates improvement of the
patient’s health status.

In healthy people the CRP levels are minimal. It is
thought that its levels are usually below 5.0 mg/|, and the
half-life period is 19 h. As a result of a response to a damag-
ing stimulus the levels may rise significantly, and reach peak
levels within 48 h. Because of a short biological half-life
period the CRP levels rapidly return to normal levels when
a damaging factor has been eliminated. It is known that the
most important role of CRP is to fight bacterial infections
and to eliminate dead cells and their fragments from the
body. Tests regarding the CRP levels were also introduced in
patients with malignant cancer. It has been demonstrated
that in malignant gastrointestinal tumours such as colon
cancer or pancreatic cancer the changes in the CRP levels
depend on the tumour dimensions and cancer grade [18].
The CRP levels in patients with oesophageal cancer such as
squamous epithelial cell cancer or adenocarcinoma are an
independent prognostic factor. Crumley et al. demonstrated
that CRP levels below 10 mg/| before a surgery in patients
with oesophageal cancer were associated with longer sur-
vival — a median of 79 months vs. 19 months in patients
with the CRP levels above 10 mg/| [19].

It seems debatable whether elevated CRP levels indicate
the activity of a neoplastic process, or whether it is a type
of an active body response to the presence of a neoplastic
process. This first possibility is supported by the elevated
IL-6 levels in cancer patients, as well as a strong correlation
between IL-6 levels and CRP, which confirms a key role of
IL-6 in the regulation of CRP production. Using an example
of kidney cancer it has been demonstrated that the IL-6 lev-
els in the venous blood near a kidney tumour were 10 times
higher compared to the value in the peripheral blood, and it
confirms that renal cancer cells produce IL-6 [20].

The elevated CRP levels in patients with symptoms of
cachexia and a correlation between the CRP levels and oth-
er immune markers may suggest that the body’s response
during an acute phase reaction is important. The CRP levels
also increase in the early postoperative period because of
trauma due to tissue damage. Huang et al. demonstrated
reduced CRP levels on days 1 and 2 after the surgery in
patients with oesophageal cancer treated with a minimally
invasive approach compared to a group of patients treated
with open surgery [21]. It is recommended to determine
CRP and other APPs when calculating parameters indicat-
ing malnutrition and inflammatory markers in the period
before and after surgery in patients with malignancies.
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The healing process can be generally divided into the fol-
lowing consecutive stages: haemostasis, inflammation, mi-
gration and proliferation of cells, protein synthesis, wound
contraction followed by scar formation and further remod-
elling. All significant traumas cause vascular damage and
impair vascular integrity; namely they initiate a molecular
and cellular response leading to haemostasis. Healing starts
only after haemostasis mechanisms have been implement-
ed, and they include a multifactorial and multistage process.
In the inflammation stage there are signs typical of inflam-
mation such as reddening, swelling, pain and lack of normal
functioning of an organ or tissue affected by this process.
One of the main signs of inflammation is migration of leu-
kocytes into the area affected by inflammation. These cells
have phagocytic capability and clean a wound. These cells
have phagocytic capability and clean a wound. Although it
is assumed that inflammation is the second stage of wound
healing, its symptoms, such as erythema and warmth, de-
velop soon after a damaging factor has been observed, as
a result of blood dilation. Migration of white blood cells is
stimulated by factors belonging to products of disintegra-
tion of elastin and collagen, complement system compo-
nents, and TNF-a. and IL-1 cytokines [22]. Phagocytising cells
also produce many cytokines, such as IL-1 and IL-6, that af-
fect the inflammatory process and associated healing pro-
cess via activation of T-cells, and these cells are a source of
proinflammatory factors such as TNF-a..

The wound healing process depends to a large extent
on cytokines that control the activation of a gene respon-
sible for migration and proliferation of cells. Thrombocytes
and macrophages are key for cytokine synthesis; however,
other cells can also produce them. Cytokine release is par-
tially mediated by other cytokines as well. Tissue hypoxia
is also important, as it stimulates the release of endothelial
growth factor (VEGF), TGF-B, TNF-a and IL-8 [23].

Additionally, cytokines are released by cells of organs
affected by a neoplastic process, and are directly produced
by cancer cells. The TNF-a is produced by many cells such
as activated monocytes, macrophages, B- and T-cells and
fibroblasts. The TNF-a. is synthesised by cancer cells, and
may stimulate growth of other cancers. It is also involved
in each aspect of the carcinogenetic process, namely trans-
formation, proliferation, angiogenesis and metastasis for-
mation. It was confirmed that this cytokine was involved
in neoplastic transformation, as elevated serum levels of
TNF-a were observed in people with various types of can-
cer, and increased expression of this cytokine has been
reported in precancerous conditions [24]. Aydin et al. ana-
lysed the TNF-a. and IL-6 levels in patients with oesopha-
geal cancer who had not been operated on. Patients with
oesophageal cancer showed significantly elevated levels of
TNF-a (3%) and IL-6 (10x), namely proinflammatory cyto-
kines. The levels of TNF-ae and IL-6 strongly correlated with
the body weight loss in the course of oesophageal cancer
[25]. The authors suggested that measurements of the IL-6
and TNF-a levels as markers to diagnose oesophageal can-
cer were extremely useful.
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Conclusions

The present study did not show any significant differ-
ences in the levels of procalcitonin (apart from day 2 after
the surgery), IL-6, TNF-a, leukocyte count and protein lev-
els in the early postoperative period between patients who
had oesophagectomy with a minimally invasive approach
and a method with traditional laparotomy and thoracot-
omy. Higher preoperative TNF-a. serum levels in patients
receiving traditional treatment compared to those receiv-
ing minimally invasive surgery correlate with a higher ini-
tial grade of cancer in the first group. After the surgery, the
TNF-a levels did not differ significantly between the studied
groups. It seems that a smaller surgical trauma associated
with a minimally invasive approach is not significantly as-
sociated with reduced levels of APPs, total plasma protein,
pro-inflammatory cytokines or WBC in the early postopera-
tive period. It may be explained by the fact that dissection
and preparation of a gastric graft and its movement into
the site of a resected oesophagus as well as methods used
to perform an anastomosis between the stomach and the
oesophageal stump in the chest or neck are associated with
a similar perioperative trauma, and the subsequent healing
process is not significantly different between study groups.
However, it has to be emphasised that the population of pa-
tients receiving radical surgical treatment due to oesopha-
geal cancer in Poland is not large, and therefore this report
includes study groups with a limited size. Despite this, the
conclusions from results obtained correlated in the majority
with conclusions available in the current world literature.
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