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Complications of the surgical treatment of esophageal cancer
and microbiological analysis of the respiratory tract

Radek Vrba?, Cestmir Neoral?, Katherine Vomackova?, David Vrana®, Bohuslav Melichar®, Lucie Lubuska¢,
Yvona Loveckova‘, Rene Aujesky?

Aim. The aim of this study was to reduce the severe respiratory complications of esophageal cancer surgery often
leading to death.

Methods. Two groups of patients operated on for esophageal cancer were evaluated in this retrospective analysis. The
first group was operated between 2006-2011, prior to the implementation of preoperative microbiological examination
while the second group had surgery between 2012-2017 after implementation of this examination.

Results. In total, 260 patients, 220 males and 40 females underwent esophagectomy. Between 2006-2011, 113 (87.6%)
males and 16 (12.4%) females and between 2012-2017, esophagectomy was performed in 107 (81.7%) males and 24
(18.3%) females. In the first cohort, 10 patients died due to respiratory complications. The 30-day mortality was 6.9%
and 90-day was 9.3%. In the second cohort, 4 patients died from respiratory complications. The 30-day mortality was
1.5% and 90-day mortality was 3.1%. With regard to the incidence of respiratory complications (P=0.014), these oc-
curred more frequently in patients with sputum collection, however, severe respiratory complications were more often
observed in patients without sputum collection. Significantly fewer patients died (P=0.036) in the group with sputum
collection. The incidence of respiratory complications was very significantly higher in the patients who died (P<0.0001).
Conclusion. The incidence of severe respiratory complications (causing death) may be reduced by identifying clini-

cally silent respiratory tract infections.
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INTRODUCTION

Postoperative respiratory complications significantly
affect the morbidity and mortality of patients after esoph-
ageal cancer surgery. The incidence in the postoperative
period following classical, as well as minimally invasive
esophagectomy ranges from 19.3-44.4% (ref.’?). Less
severe complications, including fluidothorax, pneumo-
thorax, pneumonia, and chylothorax, also affect patient
morbidity. In contrast, severe complications like ARDS
(Acute respiratory distress syndrome) and respiratory fail-
ure are life-threatening in patients following esophagecto-
my?. The incidence of respiratory complications recorded
in our institution correlates with the numbers reported in
the literature, and respiratory complications were also the
dominating cause of death in patients following esopha-
gectomy for esophageal cancer. Since 2012, we have in-
cluded a sputum culture for microbiological analysis of
the upper and lower respiratory tract in the preoperative
examination of patients with esophageal cancer in order
to reduce severe respiratory complications. The purpose
of this examination was to identify clinically silent infec-

tion or colonisation of the respiratory tract mucosa by
potential pathogens*. In cases of positive findings, the
surgery was delayed or optimal prophylactic antibiotic
therapy prior to the surgery was instituted®. The primary
aim of the microbiological examination was to reduce the
respiratory complications and reduce the mortality due
to these complications.

MATERIALS AND METHODS

Retrospective analysis was performed to evaluate
two cohorts of patients of similar size operated on for
esophageal cancer. The first had surgery between 2006-
2011, before systematic microbiological examinations
were instituted, and the second consisted of patients
treated between 2012-2017 in whom microbiological ex-
aminations were performed. The study was approved by
the University Hospital Ethics Commitee. In the second
cohort, a sputum culture was obtained from the patients
7 days prior to the surgery.
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The sputum samples were processed using standard
methods. After homogenization, microscopic examina-
tion (Gram stain) was performed to eliminate non-pu-
rulent samples. Only samples with a significant number
of leukocytes were cultivated. The selected samples were
diluted followed by inoculation of the cultivation media
(Columbia agar, McConkey agar and Sabouraud agar).
After incubation, each sample was analyzed quantitatively.
The finding of 10°-10" bacteria/mL was considered prob-
ably not an infection of the lower respiratory tract, 10%-
10° bacteria/mL were considered probably an infection
of the lower respiratory tract, and finding of 10'°-10"
bacteria/mL were considered an infection of the lower
respiratory tract. In case a limited sample of sputum was
collected, only semiquantitative analysis was performed
in which the quantity of microbes was rarely found to
be as high as 3+++. If pathogens were present, the exact
identification was performed using the mass spectom-
etry Maldi-Toff (Bruker) method and the sensitivity to
antimicrobial drugs was determined primarily quanti-
tatively by the determination of the minimal inhibitory
concentration (MIC). Throat swabs were inoculated into
the cultivation media (Columbia agar, McConkey agar,
Sabouraud agar), analysis was standardly performed after
incubation of 24 and 48 h semiquantitatively (analysis of
microbe quantity up to 3+++). If pathogens were discov-
ered, the processing was the same as with the sputum. In
case of a positive microbiological finding, surgery was
postponed and patients were treated by antibiotics, based
on individual consultations with the antibiotic center.
In cases where pathogens were found in lower quantity
(up to 108/mL), targeted antibiotic prophylaxis was ad-
ministered prior to esophagectomy based on sensitivity.
Neoadjuvant chemoradiation and surgical procedures
were identical in both groups of patients. Patients with
early stage esophageal cancer (T1, 2, NO, M0) under-
went primary surgery, patients with more advanced stage
without metastatic spread, based on PET/CT (Positron
emission tomography/computed tomography) findings,
underwent neoadjuvant chemoradiation with subsequent
surgery. Neoadjuvant therapy consisted of three cycles
of the combination of 5-fluorouracil and cisplatin and
radiotherapy was adminstered in fractions of 2 Gy to
a total dose of 50 Gy starting with the second cycle of
S5-fluorouracil and cisplatin. Amoxicillin/clavulanic acid
1.2 g in three daily doses was routinely administered as
prophylaxis perioperatively. Patients with esophageal
cancer localized aborally underwent esophagectomy, in
which the resection phase was performed using a mini-
mally invasive transhiatal approach. The esophagus with
tumor was isolated to the level of the tracheal bifurcation,
and a standard lymphadenectomy of the posterior medi-
astinum was also performed. Exstirpation of the esopha-
gus and the reconstruction phase were performed from
a midline mini-laparotomy and cervical approach. The
resected stomach was used as a conduit in the majority of
patients as gastroplasty. The anastomosis was constructed
in two modifications completely by hand using a con-
tinuous suture in a single layer; since 2017, based on the
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surgeons choice, in some cases a linear stapler was used
to construct the posterior circumference of the anastomo-
sis and a continuous single layer suture was used for the
anterior circumference. For tumors located in the middle
or oral portion of the thoracic esophagus, a transthoracic
approach was selected. We preferred a minimally invasive
right-sided thoracoscopic esophagectomy for the resection
phase of the surgery; only in cases of bulky tumors based
on preoperative examinations (Endoultrasound or PET/
CT), a classical posterolateral right-sided thoracotomy
was used. After mobilisation of the thoracic portion of the
esophagus and extended mediastinal lymphadenectomy,
the surgery proceeded identically to the transhiatal esoph-
agectomy. A pyloroplasty was part of the operation in all
patients. After the surgery, the patients were monitored in
the intensive care unit. If the clinical condition allowed,
extubation was performed within 6 h of the end of the op-
eration. The patients received enteral (nutritive biluminal
nasojejunal tube) and parenteral nutrition. A follow-up
swallow was performed on the 7th postoperative day to
verify the sufficiency of the anastomosis and the gastro-
plasty or coloplasty. Patients with favourable findings
were transferred to a standard care ward and gradually
realimented. After full realimentation, the patients were
discharged from the hospital. Statistical analysis evalu-
ated the incidence of respiratory complications, which
were divided into two groups. The first group consisted
of patients with severe respiratory complications (ARDS
or respiratory failure). Based on the Clavien-Dindo clas-
sification of complications, these were considered 4a and
4b. The second group included patients with less severe
respiratory complications (pneumothorax, pleural effu-
sion, pneumonia, atelectasis), based on Clavien-Dindo
classification of complications these were classified 1-3.
The TNM classification (The TNM Classification of
Malignant Tumours) from 2009 was used for definite
disease staging. Statistical analysis was used to evaluate
the two groups for the following parameters: gender, type
of tumor, neoadjuvant therapy, ASA classification, surgi-
cal approach (transhiatal or transthoracic), number of
blood transfusions administered, respiratory complica-
tions, types of respiratory complications, anastomotic fis-
tula, Clavien-Dindo classification, mortality. In addition,
gender, tumor type, neoadjuvant therapy, ASA classifica-
tion, sputum culture, surgical approach (transhiatal, trans-
thoracic), number of blood transfusions administered,
respiratory complications, types of respiratory compli-
cations, anastomotic fistula were compared between pa-
tients surviving the surgery and patients who died due
to postoperative complications. Statistical software IBM
SPSS Statistics version 22 was used. Fisher’s exact test
was used to compare qualitative parameters in patients
with sputum cultures and without sputum cultures and to
compare deceased and surviving patients. Quantitative pa-
rameters were compared using the Mann-Whitney U test.
Normality of the data was tested using the Shapiro-Wilk
test. The significance level was 0.05.
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RESULTS

A total of 260 patients, 220 males and 40 females,
underwent surgery (Table 1). Between 2006-2011, 113
(87.6%) males and 16 (12.4%) females, median age 59
(range 37-79) years were operated. Between 2012-9/2017,
107 (81.7%) males and 24 (18.3%) females, median age
62 (range 34-81) years were treated. In the earlier cohort,
75 (58.1%) patients had adenocarcinoma, 52 (40.3%)
squamous cell carcinoma and 2 (1.6%) had other tumor
types. In the later cohort, 83 (63.4%) patients had ad-
enocarcinoma, 45 (34.4%) had squamous cell carcinoma,
and 3 (2.3%) had another histological tumor type. In the
earlier cohort, 100 (77.5%) patients underwent neoadju-
vant chemoradiation and in the later cohort 103 (78.6%)
patients had neoadjuvant therapy. According to the ASA
(The American Society of Anesthesiologists) classifica-
tion, 5 (3.9%) patients were ASA 1., 60 (46.5%) patients
were ASA II. , and 64 (49.6%) patients were ASA III. in
the earlier cohort, while in the later cohort there were
5 (3.8%) ASA 1. patients, 72 (55.0%) ASA II. patients,
and 54 (41.2%) ASA III. patients. Patients classified as
ASA 1V. were contraindicated for surgery. Positive spu-
tum cultures or throat swabs (defined as containing 1 or
more potential pathogens) were recorded in 36 (27.5%)
patients of a total 131. None of these patients displayed
signs of acute respiratory infection (laboratory biomarkers
of inflammation and chest X-ray were negative). Culture
analysis revealed Gram-negative and Gram-positive
agents (Table 5): Gram-negative agents (Pseudomonas
aeruginosa, Klebsiella pneumoniae, Escherichia coli,
Enterobacter cloacae, Klebsiella oxytoca, Acinetobacter
ursingii, Haemophilus influenzae, Haemophilus parainfilu-
enzae, Haemophilus haemolyticus, Neisseria meningitidis,
Moraxella catarrhalis, Aggretibacter aphrophilus), Gram-
positive agents (Streptococcus constellatus, Streptococcus
sp. beta-hemolyticus, Staphylococcus aureus MRSA,
Candida albicans). If the incidence of potential pathogens
in the sample was high (10'°-10""/mL), the procedure was
postponed in 9 cases and the patients were treated by
antimicrobial therapy based on antibiograms. Subsequent
follow-up sputum cultures showed no findings of potential
pathogens and the patients were able to undergo surgery.
In 16 patients, based on microbiological analysis of spu-
tum cultures and throat swabs, the standard prophylactic
antibiotic therapy was adjusted to targeted prophylaxis
based on the given results (in cases of lower incidence
of potential pathogens- 103-10°/mL). In 11 patients with
only semiquantitative sputum analysis, standard prophy-
laxis was administered. In 45 (34.3%) patients, it was not
possible to obtain sputum, and therefore culture analysis
was performed from a throat swab. In the first group,
a transhiatal laparoscopic esophagectomy with cervical
anastomosis was performed in 86 (66.7%) patients, in the
second group in 105 (80.2%), and transthoracic esopha-
gectomy with cervical anastomosis in 43 (33.3%) patients
in the first group and in 26 (19.8%) patients in the second
group. The medial volume of blood loss during surgery
was 617 mL in the earlier cohort and 525 mL in the later
cohort. The median number of lymph nodes removed in
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Table 1. Characteristics of patients operated for esophageal
cancer from 2006-2017.

number %

Total patients 260

Male 220 84.6

Female 40 15.4
Adenocarcinoma 158 60.7
Squamous cell carcinoma 97 374
Neoadjuvant therapy 203 78
ASA

L 10 3.9

1L 132 50.8

III. 118 45.3
Esophagectomy 260

Transhiatal 191 73.4

Transthoracic 69 26.6
Transfusion 144 55.3
Respiratory complications mild 64 24.6
Respiratory complications severe 31 11.9
Anastomotic fistula 27 10.3
Mortality 30 - day 11 4.2
Mortality 90 - day 5 1.9

Table 2. Results of the patient set according
to Clavien-Dindo classification of complications.

Clavien- Without With sputum P
Dindo sputum culture culture

1. 22 (24.7%) 19 (15.3%) <0.0001

2. 28 (31.5%) 67 (54.0%)

3.a 8 (9%) 18 (14.5%)

3.b 2 (2.2%) 9(7.3%)

4.a 11 (12.4%) 5 (4.0%)

4b 6 (6.7%) 2 (1.6%)

5. 12 (13.5%) 4 (3.2%)

the earlier cohort was 12 (range 2-28), while in the later
cohort the median was 11 (range 3-38). The median dura-
tion of surgery in the earlier cohort was 209 min and 212
min in the later cohort. In the earlier cohort, respiratory
complications in the postoperative course were recorded
in 39 (30.2%) patients, with 22 (17.1%) considered se-
vere (ARDS or respiratory failure). In the later cohort,
respiratory complications were observed in 56 (42.7%)
patients, including severe complications in 9 (6.9%) pa-
tients. Anastomotic fistula was observed in 12 (9.3%) pa-
tients in the earlier cohort and in 15 (11.5%) patients in
the later cohort. Blood transfusions during the surgery or
postoperatively were administered in 76 (58.9%) patients
in the earlier cohort and to 68 (51.9%) patients in the later
cohort. Patients from both cohorts were staged according
to the 2009 TNM classification. Pathological complete
response was observed in 15 (11.6%) patients in the ear-
lier cohort and in 38 (29%) patients in the later cohort.
Postoperative complications were evaluated according to
the Clavien-Dindo classification of surgical complications
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Table 3. Comparison of results between patients without sputum culture from 2006-2011 and
patients with sputum culture from 2012-2017.

Without sputum culture Sputum culture P
Gender
Male 113 (87.6%) 107 (81.7%) 0.186
Female 16 (12.4%) 24(18.3%)
Tumour type
Adenocarcinoma 75 (58.1%) 83 (63.4%)
Squamous cell 52 (40.3%) 45 (34.4%) 0.602
Other type 2 (1.6%) 3(2.3%)
Neoadjuvant therapy 100 (77.5%) 103 (78.6%) 0.829
ASA
L 5(3.9%) 5(3.8%)
1L 60 (46.5%) 72 (55.0%) 0.382
111 64 (49.6%) 54 (41.2%)
Positive sputum 36 (27.5%)
Type of esophagectomy
Transhiatal
Transthoracic 86 (66.7%) 105 (80.2%) 0.014
43 (33.3%) 26 (19.8%)
Transfusion 76 (58.9%) 68 (51.9%) 0.256
Respiratory complications
Less severe
Severe 39 (30.2%) 56 (47.2%) 0.014
22 (17.1%) 9(6.9%)
Anastomotic fistula 12 (9.3%) 15 (11.5%) 0.570
Mortality 12 (9.3%) 4 (3.1%) 0.036

(Table 2). There were 12 (9.3%) deaths in the earlier co-
hort and 4 (3.1%) in the later cohort. In the earlier cohort,
10 patients died due to respiratory complications, one pa-
tients died on the 3rd postoperative day due to extensive
myocardial infarction and one patient died due to necrosis
of the conduit with anastomotic fistula. The 30-day mor-
tality was 6.9% and 90-day mortality was 9.3%. In the later
cohort, all patients died from respiratory complications,
30-day mortality was 1.5%, and 90-day was 3.1%. A sig-
nificant difference between patients with sputum cultures
and without sputum cultures was observed in the type of
procedure (P<0.0001) as there were significantly more
transhiatal procedures in the later cohort. The incidence
of respiratory complications (P=0.014) was higher in the
second cohort; however, severe respiratory complications
were more frequent in the first cohort. Significantly fewer
patients died (P=0.036) in the cohort of patients with
sputum culture (Table 3). The respiratory complications
of those who died was much higher than those who lived
(P<0.0001) and those who died had a significantly higher
ASA classification (Table 4; P=0.003).

DISCUSSION

The data indicate that microbiological monitoring
leading to prophylactic administration of antibiotics can
significantly reduce severe respiratory complications,
the principal cause of mortality after surgery for esopha-
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geal cancer®. Esophagectomy that canbe performed by
a minimally invasive, classical, or hybrid approach re-
mains the only curative treatment for esophageal carci-
noma. Based on tumor location, a transhiatal approach
without opening the thoracic cavity with anastomosis
in the deep cervical space (Orringer) or a combined ap-
proach from laparotomy (laparoscopy) and thoracotomy
(thoracoscopy) with anastomosis in the thoracic cav-
ity (Iwor-Lewis esophagectomy) or anastomosis in the
deep cervical space (McKeown esophagectomy) may be
selected. A tubulized stomach supplied by the right gas-
troepiploic artery in the form of a gastroplasty is most
commonly used to reconstruct the digestive tract. If it is
not possible to use the stomach (usually because of tumor
infiltration of the stomach or prior stomach resections
that disturbe the blood supply), the colon is used in the
form of a coloplasty. Only in tumors diagnosed in early
stage T1a, therapeutic mucosectomy of the tumor may be
performed instead of an esophagectomy. The literature
still reports a fairly high morbidity rate associated with
esophagectomy that ranges between 20 and 50% (ref.®7).
In contrast, the mortality has significantly decresed in the
past few decades and is currently reported to range from
1 to 5.8 % (ref.*®). The most frequent cause of death fol-
lowing esophagectomy are respiratory complications, the
incidence of which increases with age, chronic nicotine
use, malnutrition, pulmonary dysfunction and immuno-
deficiency'®!!. Other factors which affect the development
of respiratory complications include duration of surgery
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Table 4. Statistical evaluation of surviving patients and those who died postoperatively

Surviving Died P
Sputum culture 127 (52.0%) 4 (25.0%) 0.036
W/o sputum culture 117 (48.0%) 12 (75%)
Gender 0.282
Male 208 (85.2%) 12 (75%)
Female 36 (14.8%) 4 (25%)
Type of tumour 0.583
Adenocarcinoma 150 (61.5%) 8 (50%)
Squamous cell ca. 89 (36.5%) 8 (50%)
Other 5(2.0%) 0
Neoadjuvant therapy 190 (77.9%) 13 (81.3%) 1
W/o neoadjuvant ther. 54 (22.1%) 3(18.8%)
ASA 0.003
L 10 (4.1%) 0
1L 130 (53.3%) 2 (12.5%)
11I. 104 (42.6%) 14 (87.5%)
Positive sputum culture 34 (26.8%) 2 (50%) 0.303
Negative sputum culture 93 (73.2%) 2 (50%)
Esophagectomy 1
Transhiatal 179 (73.4%) 12 (75%)
Transthoracic 65 (26.6%) 4(25%)
Transfusion 134 (54.9%) 10 (62.5%) 0.554
W/o transfusion 110 (45.1%) 6 (37.5%)
Respir. complications 95 (36.5%) 0 <0.0001
less severe
Respir. complications 17 (7.0%) 14 (87.5%)
severe
W/o respiratory 132 (50.8%) 2 (12.5%)
complications
Anastomotic fistula 26 (10.7%) 1(6.2%) 1
W/o fistula 218 (89.3%) 15 (93.8%)

Table 5. Summary of isolated potential microbial pathogens by cultivation of sputum (in
samples of 5 patients were isolated more pathogens than one species).

Isolated strain Gram stain Number of isolated strains
(%)
Streptococcus constellatus Gram-positive 4(9.7)
Streptococcus sp. beta-hemolyticus Gram-positive 4(9.7)
Staphylococcus aureus MRSA Gram-positive 4(9.7)
Candida albicans Gram-positive 3(7.3)
Pseudomonas aeruginosa Gram-negative 2(4.8)
Klebsiella pneumoniae Gram-negative 4(9.7)
Escherichia coli Gram-negative 3(7.3)
Enterobacter cloacae Gram-negative 2(4.8)
Klebsiella oxytoca Gram-negative 2(4.8)
Acinetobacter ursingii Gram-negative 1(2.4)
Haemophilus influenzae Gram-negative 49.7)
Haemophilus parainfluenzae Gram-negative 2(4.8)
Haemophilus haemolyticus Gram-negative 2(4.8)
Neisseria meningitidis Gram-negative 1(2.4)
Moraxella catarrhalis Gram-negative 2(4.8)
Aggretibacter aphrophilus Gram-negative 1(2.4)
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and perioperative blood loss, decreased forced expiratory
volume (FEV) 1 on spirometry, neoadjuvant oncological
therapy and the incidence of anastomotic fistula'>". The
incidence of postoperative respiratory complications may
be influenced preoperatively by improving lung function,
careful administration of anesthesia during the surgery
and an early extubation of the patients'*">, Uchihara et
al. reported the incidence of respiratory complications
following minimally invasive esophagectomy of 17.9%. In
that cohort, univariate analysis established risk factors
including smoking, neoadjuvant therapy, advanced dis-
ease stage (stage III. IV.), and intraoperative blood loss
above 600 g (ref.'®). Ryan et al. report that the incidence
of hypoalbuminemia on the first postoperative day is as-
sociated with a higher morbidity, including respiratory
complications'. In general, the incidence of respiratory
complications is considered a prognostically negative fac-
tor of long-term results in patients following esophagec-
tomy'®"”. Low et al. reported an international consensus
of standardization of respiratory complications associated
with esophagectomy that included pneumonia, pleural
effusions requiring drainage, pneumothorax requiring
therapy, atelectasis requiring bronchoscopy, acute aspi-
ration, tracheobronchial injury, retaining the chest drain
longer than 10 days due to air leak, respiratory failure
requiring reintubation, and ARDS (ref.?). Respiratory
failure and ARDS have the greatest impact on mortality
due to respiratory complications, with mortality ranging
between 30-60% (ref.2’). A number of reports tried to de-
fine approaches to decrease the postoperative morbid-
ity and select the ideal surgical approach (MIE, classical
esophagectomy or hybrid type of operation). Yun et al.
reported less severe respiratory complications after MIE
(Miniinvasive esophagestomy) (15.7%) compared to clas-
sical esophagectomy (42.9%) (ref.?'). Moon et al. observed
a longer operating time when performing thoracoscopical
esophagectomy compared to a classical approach, but sig-
nificantly less respiratory complications (9.5% vs. 40.5%,
P=0.004) (ref.??). Growing experience with minimally in-
vasive esophagectomy has been associated with a decrease
in postoperative respiratory complications*%5. Hayami
et al. described postoperative complications in 60% of
patients, respiratory complications in 32.9% and anas-
tomotic fistula in 12.9% (ref.?®). The incidence of other
complications, e.g. anastomotic dehiscence or conduit ne-
crosis, are reported in individual patient series in signifi-
cantly lower numbers than respiratory complications. In
contrast to respiratory complications, less severe compli-
cations practically do not affect the mortality if properly
treated. In the present cohort of patients, the dominant
cause of death were respiratory complications (in 14 pa-
tients). In the earlier cohort, 10 patients died of respira-
tory complications with two death of other causes. In the
later cohort, all four postoperative death were caused by
respiratory complications. Based on statistical analysis of
the results of both cohorts, we determined that there was
a lower number of all respiratory complications in the
earlier cohort, but there were significantly fewer severe
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respiratory complications and deaths due to respiratory
complications in the later cohort. Cardiac complications
during the postoperative course occur in up to 10% of
patients?’8, but in the present series only one patient
died due to extensive myocardial infarction. Necrosis of
the conduit may be regarded as the most severe surgical
complication, which more often affects a coloplasty (13%)
compared to a gastroplasty (0.5%). This complication is
treated by exstirpation of the conduit, creating a cervical
esophagostomy and nutritive jejunostomy. If the patient
overcomes this life-threatening complication, secondary
reconstruction of the gastrointestinal tract is performed.
Ramage et al. reported necrosis of the gastroplasty in 4
patients (2.6%). Treatment was successful in two of these
cases (in one patient reconstruction was performed us-
ing the colon, the second patient refused reconstruction)
(ref.??). We observed necrosis of the gastroplasty in one
patient and the patient died as a result of this complica-
tion. Anastomotic dehiscence reported in the literature
ranges from 5% to 20% (ref.3%3"). Risk factors include age,
male gender, smoking, alcohol abuse, ASA score, pro-
longed operation time, low serum albumin, intraoperative
blood loss, diabetes mellitus, renal failure and cardiovas-
cular disease’>*. Based on the international consensus
evaluating complications associated with esophagecto-
my, three types of dehiscence have been described. Type
I. local defect observed on swallow without change in
therapy or only dietary measures. Type II. local defect
not requiring surgical intervention, but requiring radio-
logical intervention (stent implantation and/or drainage).
Type III. requires surgical intervention®. In the present
series, all types of anastomotic dehiscence according to
the classification defined by Low et al. were observed?.
If the thoracic duct is partially or completely transected,
chylothorax may be observed. If confirmed, chylothorax
is primarily treated conservatively. If unsucessful, if there
is complete transection, it is necessary to treat it surgically
by ligating the thoracic duct. If left untreated, chylotho-
rax may lead to malnutrition and immunodeficiency, and
represent a serious condition with a patient mortality of
up to 10% (ref.**). Paralysis of the left reccurent laryngeal
nerve in patients operated on using the cervical approach
is reported in up to 14% of patients®. There is a consen-
sus that is based on the analysis of postoperative results
that surgery for esophageal cancer should be performed
in high volume centres®*® however despite this effort and
intensive research in this field*° the general outcome of
the treatment remains unsatisfactory.

The present retrospective analysis has some obvious
limitations. Importantly, patients treated in two consecu-
tive periods were compared and the differences observed
could have been caused by other factors, e.g. different
epidemiological situation. However, the incidence of re-
spiratory infections of any severity was higher in the later
cohort, while severe respiratory complications were mark-
edly lower, indicating that the intervention, i.e. microbio-
logical monitoring and antibiotic therapy, are responsible
for lowering the severe complication rate and mortality.



Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub. 2020 Sep; 164(3):284-291.

CONCLUSION

In conclusion, respiratory complications cannot be
completely eliminated after esophagectomy for esopha-
geal cancer. In the present patient series, we were able to
reduce the number of severe respiratory complications
and decrease mortality due to these complications. One
approach to decrease respiratory complications in the
postoperative course is to identify clinically silent infec-
tions or colonization of the respiratory tract prior to sur-
gery and treat the patient with appropriate antimicrobial
therapy or adjust the antimicrobial prophylaxis. Further
prospective studies are necessary to confirm these results.
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