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Background: Multiportal thoracoscopic approach is already a well standardized procedure for minimally
invasive esophagectomy (MIE); conversely very few reports have been published about uniportal video-
assisted thoracic surgery (VAT'S) technique till now. We present our preliminary experience with uniportal
VAT'S esophagectomy, evaluating short-term outcomes as perioperative mortality, complications, oncological
radicality, postoperative pain and cosmetic results.

Methods: From December 2016 to November 2017, the prospectively collected clinical data of 12 patients,
who underwent uniportal VATS esophagectomy and reconstruction with a stomach conduit, according to
McKeown technique, were reviewed and outcomes evaluated.

Results: The mean age of population was 60.67+8.61 years. Ten (83.3%) patients were males. The main
histological type was a squamous cell carcinoma in six patients (50%). No patient had a local recurrence.
After 4.33+3.31 months 10 patients (83.3%) were alive with no evidence of disease; 2 (16.7%) patients died
of other causes. Two (16.7%) patients developed an anastomotic leak (treated conservatively) and one (8.3%)
patient a chylothorax (which required a surgical treatment). The mean operative time of uniportal VATS
esophagectomy was 104.67+20.66 min. Mean number of thoracic nodes removed was 10.44+3.94. Post-
operative hospitalization was 15.73+14.29 days (median of 9 days). The mean level of pain was 1.92+0.90 in
first postoperative day with a duration of 2.25+1.54 days. Cosmetic result was 2.42+0.79 on a 3-point scale.
Conclusions: Uniportal VATS esophagectomy seems to be a safe, feasible and effective alternative
to multiportal VATS in terms of operative time, postoperative mortality, hospital stay and oncological
outcomes. Less postoperative pain and better cosmetic results seem to be some advantages in favor of
Uniportal VATS, however further studies with longer follow-up are claimed.
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Introduction type worldwide. The 5-year survival is around 15-25%,
Esophageal cancer is an aggressive malignancy with a with best results in early stages due to timely diagnosis (1).
relatively poor prognosis. It represents the 6" leading Regarding gender distribution, esophageal cancer is
cause of cancer death and the 8" most common cancer about 2—4 times more frequent among males compared to
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females. Two main histological types exist, characterized
by a different incidence and distribution in the world.
Esophageal squamous cell carcinoma is typically localized
in the upper-middle esophagus and it is the most frequent
histological type worldwide, with an incidence of more
than 100 cases/100,000 person-years in the so-called “Asian
Esophageal Cancer Belt” (2). However, currently, in United
States and Western Europe, there is a predominance of
adenocarcinoma subtype, which is usually localized in
the lower esophagus. Its incidence has been increasing by
39.6% for men and 37.5% for women in the last 5 years (1).

Superficial cancers and high-grade dysplasia of the
esophagus may be treated by endoscopic therapy. Surgery
remains the first choice in early disease (T'1-T2NOMO),
based on the principles of complete primary tumor
resection and radical lymphadenectomy. A multimodality
approach consisting of preoperative chemoradiation
followed by surgery is indicated in operable patients with
locally advanced esophageal cancer (T3-T4NOMO and T'1-
T4aN+MO) (3). Esophagectomy is a relatively high invasive
surgery, involving two or three-field access, depending on
preoperative clinical staging and location of the cancer,
which may lead to several postoperative morbidities.
Although mortality in oesophageal resection is less than 5%
in high-volume centres, at least half of the patients undergone
open esophagectomy (OE) are at risk for developing
respiratory complications with consequent longer hospital
stay (4). To improve surgical outcome and reduce surgical
morbidity, minimally invasive esophagectomy (MIE) has
been performed since 1990s’, due to the evolution of surgical
laparoscopic and thoracoscopic techniques and endoscopic
instrumentation (5). Different hybrid and total minimally
invasive surgical approaches have been developed; the most
commonly performed technique consists of thoracoscopic
oesophageal mobilization followed by laparoscopy or upper
median laparotomy and cervical anastomosis (6).

It has been demonstrated that thoracoscopic
esophagectomy is comparable to conventional standard
surgery with open thoracotomy in terms of the operating
time, amount of blood loss, and number of dissected
lymph nodes (7,8). Therefore, allowing similar long-
term oncological outcomes as open surgery (9), MIE
is advantageous in terms of decreased respiratory
complications, short length of hospital stay and early relief
from postoperative pain and rapid restoration of vital
capacity, as long as it is carried out at institutions with
accumulated clinical experience (3).

Surgical thoracic options for MIE include robotic-
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assisted esophagectomy (RE) and thoracoscopic-assisted
esophagectomy (TE), and no consensus has been reached
till now among experts about the best approach (10).
The relatively small diffusion of robotic instrumentation
associated with its longer operation time and its higher
hospital costs make TE the mainstay of esophageal cancer
treatment nowadays. However, among TE, controversies still
exist concerning the patient’s position (prone versus lateral
decubitus) and the number of surgical port-sites [uniportal
video-assisted thoracic surgery (VATS) versus multiportal
VATS esophagectomy] (10,11). Multiportal approach is a
standardized procedure largely performed in several centers
worldwide (8,12,13); conversely only very few papers have
been published about uniportal VATS technique (12-15).

In the current paper we report our preliminary experience
with uniportal VATS esophagectomy, evaluating the
technical safety and feasibility through the analysis of short-
term outcomes as perioperative mortality, complications,
oncological radicality, postoperative pain and cosmetic results.

Methods

The prospectively collected clinical data of 12 patients
who underwent Uniportal VATS esophagectomy and
reconstruction with a stomach conduit, from December
2016 to November 2017, at the Department of Thoracic
Surgery of Fondazione Policlinico “A. Gemelli” (Rome,
Italy), were retrospectively reviewed.

All patients had a diagnosis of upper, middle or lower
thoracic esophageal carcinoma.

The preoperative diagnostic—stadiative pathway included:
esophagogastroduodenoscopy (EGD) for performing biopsies
and endoscopic ultrasound (EUS), Total-body computed
tomography (CT) and PET-CT for stadiation of disease,
cardiac tests and blood chemistry analyses.

Therapeutic strategies for esophageal cancer can vary
according to localization, size and depth of invasion of the
tumor, and often indications for neo-adjuvant/adjuvant
treatment and type of surgery change among institutions. In
our experience and in agreement with recent guide-lines (3),
patients with a TIB-IIIB stage [according to the 7" Edition
of American Joint Committee on Cancer (AJCC) TNM
staging system] underwent preoperative inductive radio-
chemotherapy (16).

Preoperative re-evaluation and stadiation was carried out
by a new PET-CT and EUS when necessary.

All patients signed an informed consent before the
operation for the treatment of their clinical data.
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Surgical technique

Radical surgery for thoracic esophageal carcinoma
is accomplished ordinarily as a combination of three
approaches: cervical, thoracic and abdominal approach,
according to McKeown Technique (17). For reconstruction,
the posterior mediastinal route is the most employed and
the stomach is the most frequently used organ compared to
colon or jejunum.

Figure 1 Incision in uniportal VATS esophagectomy. VATS,

video-assisted thoracic surgery.

Nachira et al. Uniportal VATS esophagectomy

Thoracic approach

All patients were intubated with a double-lumen
endotracheal tube and positioned in left lateral decubitus,
with right lung excluded from ventilation during the
thoracic stage of the operation.

A single 4-5 c¢m incision was performed on V intercostal
space, between posterior and middle axillary line (a little bit
posterior than the incision usually performed for uniportal-
VATS lobectomy). A wound protector is always placed
(Figure 1). A 30° 10 mm camera and long, curve shaped
instruments with proximal and distal joints were used.

The dissection and mobilization of the esophagus was
carried out from esophageal hiatus to the upper thoracic
inlet, after opening the posterior mediastinal pleura.
The azygos vein was always dissected and divided by an
endoscopic stapler (Figures 2,3) (18).

All patients underwent a total mediastinal lymph node
dissection and intercostal nerves blockade (Figure 3) by
ropivacaine infiltration under endoscopic view (19).

Only one 28 Fr drainage was inserted at the end of the
procedure, through the posterior part of the incision and
with its distal tip along the esophagus bed.

Abdominal approach

The mobilization and tubulization of the stomach conduit

Figure 2 Consecutive steps in uniportal VATS esophagectomy. Dissection and mobilization of the esophagus from the hiatus (A) to the upper

part (B). Dissection of azygos vein by stapler (C). Uniportal view of whole esophagus mobilized (D). VATS, video-assisted thoracic surgery.
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Figure 3 Uniportal VATS esophagectomy (18). VATS, video-
assisted thoracic surgery.
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was made through an upper median laparotomy.

The right gastroepiploic vessels are preserved and the
stomach conduit is made along the greater curvature, by
cutting away the cardias and the lesser curvature using
endostapler. A pyloroplasty was usually conducted, and a
complete abdominal lymphadenectomy (including the celiac
axis, common hepatic, left gastric and distal esophagus
stations) was performed.

Then the stomach conduit was pulled-up through the
esophageal hiatus, along the posterior mediastinum, after
taking the native esophagus out (Figure 4), and it was
anastomosed in the neck to the cervical stump of native
esophagus.

A jejunostomy tube was placed to administer an early
enteral nutrition.

Cervical approach

A small incision was performed on the left side of the
neck, along the anterior margin of sternocleidomastoideus
muscle. The side-to-side esophagogastric anastomosis,
according to the method introduced by Orringer et a/. (20),
was performed.

Perioperative management

In the immediate postoperative period, an early mobilization
of the patient was incentivized in order to achieve a faster
general recovery. An early implementation of enteral nutrition
delivered by jejunostomy tube was also administrated and
it was managed by a nutritional support team. Indeed, it
was reported that enteral nutrition in the perioperative
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Figure 4 Surgical specimen of esophagus en-bloc with cardias and

upper gastric pole.

period decreased the incidence of complications, due
to reduced production of endotoxins and inflammatory
cytokines, as compared to parenteral nutrition (3).
In V postoperative day an X-ray esophagogram was carried
out for evaluating the transit of swallow and excluding
anastomotic leak, before restarting oral intake. In our
practice, we used to remove the chest drain after the
execution of this exam.

Statistical analysis

Continuous variables were expressed as mean and standard
deviation.

Pearson i’ test and Fischer’s exact test were used to
compare discrete variables and Student’s 7-test to compare
means between two continuous variables.

Univariate analysis was carried out for evaluating
potential risk factors in the development of postoperative
complications.

A P value less than 0.05 was considered statistically
significant.

Statistical analysis was performed using PASW Statistics
for Windows, Version 18.0 (SPSS Inc., Chicago, IL, USA).

Results

The mean age of the population was 60.67+8.61 years.

The 83.3% of the patients were male, with a previous
clinical story positive for hiatal hernia in 3 (25%) cases and
a Barrett’s esophagus in 1 (8.3%). The 100% of population
complained dysphagia as main symptom, associated to
weight loss in 91.7% of patients (11 cases).

The main clinic-pathological characteristics of the
population are summarized in 7izble 1.

Seven (58.3%) patients underwent preoperative radio-
chemotherapy because of a locally advanced tumor (¢T3NO
or clinical stage III and IVa for only nodal involvement).
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Table 1 Demographical and clinical characteristics of the patients

Characteristics N=12
Age (years) 60.67+8.61
Gender (male) 10 (83.3%)
Smoking 3 (25.0%)
COPD 8 (66.7%)
Heart disease 2 (16.7%)
Arterial hypertension 7 (58.3%)
Diabetes 2 (16.7%)
ASA score 2.08+0.29
Other diseases 4 (33.3%)
Hiatal hernia 3 (25.0%)
Barrett’s esophagus 1(8.3%)

Preoperative dysphagia 12 (100.0%)

Weight loss 11 (91.7%)

Neoadjuvant RT/CT 7 (58.3%)

COPD, chronic obstructive pulmonary disease; ASA score,
American Society of Anesthesiologists score.

The main histology was squamous cell carcinoma (50%
of cases, 6 patients), followed by adenocarcinoma in 41.6%
of cases. The 50% of patients had a middle esophagus
cancer, in the 33.3% of cases the tumor was localized in the
upper esophagus and in the 16.7% in the lower one (Zable 2).

The mean operative time of Uniportal VATS
esophagectomy was 104.67+20.66 min and the mean number
of thoracic nodes removed was 10.44+3.94. There was
no conversion. Chest drain was removed 11.36+8.75 days
after the operation, after an esophagogram negative for
leakage and possible resolution of any other intrathoracic
complication, like chylothorax.

The postoperative stay was 15.73£14.29 days, with a
median value of 9 days. Indeed, the postoperative onset of
some complications (7zble 3) caused a lengthening of the
hospital stay, in some cases: 2 (16.7%) patients developed
an anastomotic leak (treated in a conservative way), with a
consequent pneumonia, and 1 (8.3%) patient a chylothorax
(which required a surgical treatment).

The incidence of postoperative complications was not
significantly correlated to any potential risk factor analyzed
(like age, gender, comorbidities, weight loss, localization of
the tumor, stage, neoadjuvant treatment...).

The main pathological features of the tumor are reported
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in Table 2. All esophagectomies performed were radical,
achieving a RO status. In the postoperative period, 8 (66.7%)
patients were referred to adjuvant treatment.

No patient had a local recurrence, and after 4.33+3.31
(range, 1-11) months 10 patients (83.3%) had no evidence
of disease and 10 (83.3%) patients were alive; 2 (16.7%)
patients died of other causes not related to cancer (Table 4).

Outcomes in terms of postoperative pain and cosmetic
results were satisfactory (Table 4). The mean level of pain
measured on VAS scale in first postoperative day was
1.92£0.90, with a mean duration of 2.25+1.54 days. All
patients reported a resolution of pain after chest drain
removal and no one developed postoperative paresthesia
and neuralgia. Cosmetic result was valued on a 3-point scale
and the mean value was 2.42+0.79. Furthermore, no wound
infection was recorded.

Discussion

Surgery remains the cornerstone in esophageal cancer
treatment, although esophagectomy is burdened by a
relatively high morbidity rate, with mortality ranging from
1.4% in high-volume centers (6) to 23% in low-volume
centres (21). To reduce the incidence of complications,
since 1990s MIE has been introduced, and the study of
Cuschieri and colleagues (5) revealed that MIE was as safe
and effective as OE. The first minimally invasive technique
was performed by Depaula et 4/. (22) and it consisted of a
totally laparoscopic approach with cervical anastomosis.
However, the first thoracoscopic esophageal mobilization
was credited to Cuschieri (23) in 1994. Since then, many
technical improvements and modifications have occurred.
Nowadays, the most widely adopted technique is the
combination between the thoracoscopic approach, in the
left lateral decubitus position, followed by laparoscopic or
upper median laparotomic creation of a gastric conduit with
a cervical anastomosis (6). In the last two decades MIE has
shown an improved short-term outcome characterized by
a lower incidence of respiratory complications, a shorter
hospital stay, a lower blood loss and better short-term
quality of life compared with OE, with no compromise
in the quality of surgical resection (7,8,24-26). Indeed,
MIE should reproduce the same technical procedure
performed in the standard OE and it should follow the same
oncologic principles consisting of a complete, radical RO,
en-bloc esophagectomy associated with an extended 2-field
lymphadenectomy.

Biere and colleagues (8) published the first randomized,
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Table 3 Post-operative complications

Variables N=12

Operative time (min) 104.67+20.66

Complications N=12
Anastomotic leak 2 (16.7%)
Anemia 1(8.3%)
Chylothorax 1(8.3%)
Atrial fibrillation 4 (33.3%)
Pneumonia 2 (16.7%)
Table 4 Postoperative outcomes

Variables N=12
Local recurrence 0

Overall survival (months)

4.33+3.31 [1-11]

Conversion 0
Chest drain removal (days) 11.36+8.75
Post-operative stay (days) 15.73+14.29
Localization of the tumor
Upper thoracic esophagus 4 (33.3%)
Middle thoracic esophagus 6 (50.0%)
Lower thoracic esophagus 2 (16.7%)
Histology
Adenocarcinoma 5 (41.6%)
Squamous cell carcinoma 6 (50.0%)
Adenoid cystic carcinoma 1(8.4%)
Tumor extension (cm) 9.52+12.36
Stage
Complete response 2 (16.7%)
1A 1(8.3%)
2A 3 (25.0%)
2B 3 (25.0%)
3A 1(8.3%)
3B 1(8.3%)
3C 1(8.3%)
Grading
G2 6 (50.0%)
G3 4 (33.3%)
Mandard regression grade (for 7 patients
underwent Neoadjuvant therapy)
TRG1 2 (16.7%)
TRG2 1(8.3%)
TRG3 3 (25%)
TRG4 1(8.3%)
Number of thoracic lymph nodes removed 10.44+3.94
Positive thoracic lymph nodes 0.66+1.66
R-status + 0
Adjuvant treatment 8 (66.7%)
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Dead of disease 0
Dead of other causes 2 (16.7%)
Alive with disease 0
Non evidence of disease 10 (83.3%)
Pain in first postoperative day (VAS scale) 1.92+0.90
Mean duration of pain (days) 2.25+1.54
Pain after chest tube removal (YES) 0
Pain after chest tube removal (VAS scale) 0
Cosmetic result (1 to 3 points) 2.42+0.79
Postoperative paresthesia and neuralgia 0
Wound infections 0

multicentre trial showing short-term benefits of MIE for
patients with resectable esophageal cancer. In particular, in
TIME trial MIE resulted in a decrease of blood loss and
postoperative pulmonary infections, a faster postoperative
recovery with an improvement of health-related quality
of life. These results were associated with no difference in
30-day mortality and specially in oncological outcome, as
assessed by no difference in the number of retrieved lymph
nodes and the completeness of resection. Similar results
were achieved in a prospective randomized study conducted
by Guo et al. (24) and they were confirmed in two recent
meta-analyses (7,26). Nagpal and colleagues (26) analysed
postoperative outcomes, including anastomotic leak,
anastomotic stricture, gastric conduit ischemia, chylothorax,
and recurrent laryngeal paralysis and they concluded that
there was no significant difference between MIE compared

7 Thorac Dis 2018;10(Suppl 31):S3686-53695
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with OE. Furthermore, although there was no change
in 30-day mortality, patients who underwent MIE may
benefit from lower blood loss, shorter hospital stay, and
reduced total morbidity and respiratory complications
without compromising lymph node clearance and margin of
resection. Lv et al. (7) reached the same conclusions in their
study.

While the advantages of MIE in comparison with open
thoracotomy were already proven, controversy has been still
existing about the best patient’s surgical position, if prone
or left lateral decubitus. The first thoracoscopic esophageal
mobilization was described in 1994 by Cuschieri (23) in
prone position but, after this experience, lateral decubitus
technique grew to the point to be the main method adopted
worldwide currently (6). However, more recently, there has
been a shift in some Western surgical groups (11,13,27) in
favour of the prone technique. These authors affirmed an
advantage in thoracoscopic operative time, which is faster
compared to that one of left lateral decubitus, but the
overall operative time is generally not shorter in the prone
procedure, because the patient’s repositioning is more
difficult and time consuming. Moreover this technique
has shown comparable outcomes to the lateral position,
in terms of intraoperative blood loss, number of lymph
nodes dissected, length of stay and complications (11).
Thus, no clear benefits have been proven in prone position,
while, according to experience and literature reports (13)
disadvantages are represented by difficulties in airway
control for anesthesiological team and in conversion to
open, especially in emergency. Indeed, although a posterior
thoracotomy can be performed in this position, it is a
less familiar surgical approach and can be difficult. An
intermediate technique to overcome these disadvantages
is the semi-prone position performed by Bonavina and
colleagues (12).

Surgical port-site creation represents another matter
of debate; the multiportal approach is the standardized
procedure largely performed worldwide (8,12,13); conversely
no certain evidence has been in literature about the feasibility
of thoracoscopic esophageal mobilization in uniportal VATS
till now. Although few technical papers (15) and a study
about preliminary results of single-incision MIE have been
published previously (14), the safety and the effectiveness of
this new approach remain to be demonstrated. Lee ez a/. (14),
in their propensity-match study comparing perioperative
outcome in MIE performed with single or multi-incision
approach, reported similar perioperative results, in terms
of postoperative ICU and length of hospital stay, number
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of lymph nodes retrieved and incidence of major surgical
complications between the two groups of patients.
Moreover, single-incision MIE provided a significantly
lower pain one week after surgery.

The uniportal VATS approach has gradually been
adopted and nowadays it is a well-established technique in
pulmonary surgery (28). With the experience accumulated
in this field, we started Uniportal VATS esophagectomy
since December 2016 in our institution. The single
4-5 cm incision in left lateral decubitus position allows
surgeon to apply the same principle as when performing
an anterolateral thoracotomy in open surgery, that means
having a direct view of the operating field. Also the
surgeon’s wrists are in a neutral position in relation to the
forearms, minimizing fatigue and maximizing ergonomic
function. Furthermore, the reverse-Trendelenburg position
and the anterior rotation of the table 30-45° toward
the surgeon facilitate lung displacement necessary to
perform the mobilization of the esophagus. The Uniportal
technique may also avoid the risk of injury of the intercostal
neurovascular bundle. Another incontestable advantage that
must be considered it is the ease of conversion to open if
required, either electively or emergently, due to the patient’s
position that is already in lateral decubitus and the fact that
it is sufficient prolonging the incision on V intercostal space
to perform a lateral thoracotomy. In our experience there
was no conversion.

The training for esophagectomy in uniportal VATS can
be long but, thanks to the acquired practice in uniportal
VATS lung surgery, the mean thoracoscopic operative
time (104.67+20.66 min) was comparable to that reported
for multiportal approach (8,11), with a postoperative
complication rate similar to data presented in literature
(7,26). In particular, in our series, the only two cases of
pneumonia were observed subsequently to anastomotic
leakage in the neck, therefore not related to ischemia-
reperfusion injury and oxidative stress (29) due to a
prolonged one-lung ventilation needed in longer operative
time.

From the oncological standpoint, concerns have been
still existing regarding minimally invasive surgery in the
setting of cancer. In our series we noted no compromise
in the quality of the resected specimen, in fact all
patients underwent RO resections, without evidence of
local recurrence. The number of lymph nodes retrieved
is important for an accurate nodal staging and related
prognosis of esophageal cancer (30); we observed a
mean number of thoracic lymph nodes removed during
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esophagectomy of 10.44+3.94, in line with other published
reports (7,8,11). This suggests that uniportal VATS
approach allows comparable dissection to multiportal MIE
and OE without compromising oncological outcome.

In according to recent guide-lines (3), neoadjuvant
chemoradiation represents the standard care before surgery
for locally advanced esophageal cancer and the efficacy of
MIE has been demonstrated even in patients who have
received this treatment (8,31). About 58% of our patients
underwent preoperative radio-chemotherapy because of a
locally advanced tumor; in this group the operative time
and the number of dissected lymph nodes were similar to
the group of patients without previous inductive treatment.
Therefore, Uniportal VATS esophagectomy can be an
effective approach to perform esophageal mobilization and
lymphadenectomy after neoadjuvant chemoradiation.

Even if we observed no significant correlation
between the incidence of postoperative complications
and any potential risk factor analyzed (like age, gender,
comorbidities, weight loss, stage...) we found a trend
of major complications in patients who underwent
neoadjuvant treatment. Indeed, both the two anastomotic
leaks and the one chylothorax occurred in patients who
have received previous induction treatment. These
complications seemed not related to single-incision
procedure but perhaps they could be related the effects of
radio-chemotherapy on tissues and general comorbidities
of the patients. The onset of chylothorax could be
explained by the remodeling of tissues caused by radiation-
induced fibrosis which makes thoracic duct identification
more difficult. Radiation damage to gastric fundus
vascularization could also increase the risk of anastomotic
leakage in these patients. However, a no negligible bias was
represented by the very small sample size.

Referring to the only report (14) which compared single-
and multi-incision MIE, we noted a lower postoperative
hospital stay with a median value of 9 days (15.73+14.29 days
in our group versus 20.90+8.9 days in single-incision Lee’s
group). A lengthening of hospitalization was caused by the
onset of major complications which required prolonged
postoperative treatments.

MIE is also associated with a better quality of life
compared with OE (25); in particularly the lower
postoperative wound pain, related to the less invasive
nature of the operation, plays a key role in decreasing
respiratory complications. This advantage is more evident
in Uniportal approach, due to reduced number of port
sites minimizing the risk of intercostal nerves injury, as
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reported in Taiwan group experience (14). In our series
a great benefit has been made by the intercostal nerve
blockade by ropivacaine infiltration under endoscopic
view performed during thoracoscopic approach (19). We
observed a positive impact on postoperative pain, with a
mean of 2.25£1.54 days, which resulted in a less need for
postoperative analgesia and an early patient mobilization,
thereby facilitating a faster general recovery. Additionally, a
multimodality treatment plan including early postoperative
physiotherapy and enteral nutrition increased the possibility
of a quick recovery. Indeed, it is reported that enteral
support in the perioperative period decreases the incidence
of complications, due to reduced production of endotoxins
and inflammatory cytokines, as compared to parenteral
nutrition (3).

Nevertheless, cosmetic results should be considered
in oncologic patients. An optimal cosmetic outcome can
be achieved with the uniportal approach; on a 3-point
subjective scale, the mean value of satisfaction observed was
2.42+0.79.

This study presents likewise some limitations. In the first
place, it is a single centre, retrospective, non randomised
series affected by selection biases. In the second place,
the very small sample size, without a control group, may
reduce the effectiveness of our results. Finally, a longer
oncological follow-up would be needed to demonstrate the
safety of this technique in terms of long-term outcome.
However, to the best of our knowledge, this is the first
published paper about uniportal VATS esophagectomy
which reports preliminary results concerning postoperative
and oncological outcomes.

Uniportal VATS esophagectomy seems to be a safe,
feasible and effective technique which appears to be
equivalent to multiportal approach in terms of operative
time, postoperative morbidity and mortality, short length
of hospital stay and oncological outcome. Early relief
from postoperative pain, fast recovery and cosmetic
results are also important advantages observed in this
technique. Nevertheless future prospective randomized
controlled trials with a satisfactory oncological follow-
up should be performed to confirm these preliminary
results and to demonstrate the effectiveness of Uniportal
VAT esophagectomy in improving short- and long-term
outcomes in patients with resectable esophageal cancer.
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