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Content analysis of nurses’ interventions for post thoracic
esophagectomy cancer patients at the outpatient clinic -
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Background: Patients having thoracic esophagectomy, a standardized treatment for esophageal cancer patients in
Japan, are known to have various postsurgical signs and symptoms for a period of time. The current status of nursing
interventions at outpatients need to be clarified. Purpose: This study aimed at identifying the nurses’ interventions
for cancer patients at the outpatient setting who previously had thoracle radical esophagectomy. Methods: Patients
who had esophagectomy at a cancer center hospital in Japan were prospectively observed and interviewed by
outpatient nurses between January 2009 and December 2010. Their documented responses in medical record were
prospectively investigated and were qualitatively analyzed via content analysis method. This study was approved by
the study hospital’s research ethics committee; Results and discussion: The data analysis of nursing interventions for
66 patients vielded 372 extracts, 12 categorles, and 74 codes. Nurses were assessing patients’ signs and symptoms
affected by postsurgical changes, and were utilizing patients' active self-monitoring skills. The results also showed the
significance of facilitating postsurgical recovery in relation o nutritional intake and physical activity in patients’ daily
life. Implications: Based upon the study results, the development of a systematic program is underway, which facilitates
esophageal cancer patients’ postsurgical recovery.

Palliat Care Res 2014, 9(3): 110~7

Key words: thoracic esophageal cancer, postoperative outpatient, nursing, content analysis
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Hand-assisted laparoscopic transhiatal esophagectomy with a systematic
procedure for en bloc infracarinal Iymph node dissection

H. Fujiwara, A. Shiozaki, H. Konishi, S. Komatsu, T. Kubota, D, Ichikawa, K. Okamoto, R. Morimura,
Y. Murayama, Y. Kuriu, H. Ikoma, M. Nakanishi, C. Sakakura, E. Otsuji

Division of Digestive Surgery, Departient of Surgery, Kyoto Prefectural University of Medicine, Kyoto, Japan

SUMMARY. Laparoscopic transhiatal esophagectomy is a minimally invasive approach for esophageal cancer.
However, a transhiatal procedure has not yet been established for en bloc mediastinal dissection. The purpose of
this study was to present our novel procedure, hand-assisted laparoscopic transhiatal esophagectomy, with a
systematic procedure for en bloc mediastinal dissection. The perioperative outcomes of patients who underwent this
procedure were retrospectively analyzed. Transhiatal subtotal mobilization of the thoracic esophagus with en bloc
Iymph node dissection distally from the carina was performed according to a standardized procedure using a
hand-assisted laparoscopic technique, in which the operator used a long sealing device under appropriate expansion
of the operative field by hand assistance and long retractors. The thoracoscopic procedure was performed for upper
mediastinal dissection following esophageal resection and retrosternal stomach roll reconstruction, and was avoided
based on the nodal status and operative risk. A total of 57 patients underwent surgery between January 2012 and
June 2013, and the transthoracic procedure was performed on 34 of these patients. In groups with and without the
transthoracic procedure, total operation times were 370 and 216 minutes, blood losses were 238 and 139 mL, and
the numbers of retrieved nodes were 39 and 24, respectively. RO resection rates were similar between the groups.
The incidence of recurrent laryngeal nerve palsy was significantly higher in the group with the transthoracic
procedure, whereas no significant differences were observed in that of pneumonia between these groups. The
hand-assisted laparoscopic transhiatal method, which is characterized by a systematic procedure for en bloc
mediastinal dissection supported by hand and long device use, was safe and feasible for minimally invasive
esophagectomy.

KEY WORDS: esophageal cancer, hand-assisted laparoscopic surgery, transhiatal esophagectomy.

INTRODUCTION surgery in a recent randomized control trial.® On the

other hand, transhiatal esophagectomy has been

Transthoracic esophagectomy has been the gold
standard for potentially curable esophageal cancer.!
However, it is associated with significant mortality
and morbidity.>* Pain and collapse of the lung
(single-lung ventilation) due to thoracotomy may
cause serious respiratory complications in elderly or
comorbid patients. Thoracoscopic esophagectomy
has been widely accepted as a minimally invasive
surgery for esophageal cancer,”” and the incidence
of respiratory morbidity was shown to be signifi-
cantly lower with this procedure than with open

Address correspondence to: Dr Hitoshi Fujiwara, MD, PhD,
Division of Digestive Surgery, Department of Surgery, Kyoto
Prefectural University of Medicine. 465 Kajii-cho,
Kawaramachi-hirokoji, Kamigyo-ku, Kyoto, 602-8566, Japan.
Email: hfuji@koto kpu-m.ac.jp

© 2014 International Society for Diseases of the Esophagus

advocated as an important option because of the
advantage of avoiding thoracotomy® and has a
shorter operation time as well as lower frequency of
postoperative respiratory morbidity and early mor-
tality than transthoracic esophagectomy.'® Since the
first report by DePaula efal,' the number of
studies on laparoscopic transhiatal esophagectomy
has been increasing.!**® Blood loss was shown to be
less, and the operation time was shorter with a lapa-
roscopic transhiatal approach than with an open
transhiatal approach, and the former allowed for
superior exposure of the mediastinum.’™® Nonethe-
less, a systematic or standardized procedure for
en bloc mediastinal lymph node dissection by a
laparoscopic transhiatal approach has not yet been
established.
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We previously reported that a laparoscopic
transhiatal approach using a hand-assisted laparo-
scopic surgery (HALS) technique provided a good
operative view at the posterior mediastinum along the
descending aorta, which is the deepest area reachable
by the transthoracic approach, and allowed us fo
perform en bloc dissection of the posterior mediastinal
lymph nodes with favorable ergonomics.”” We also
demonstrated that transthoracic esophagectomy pre-
ceded by laparoscopic transhiatal approach improved
perioperative outcomes over those with transthoracic
esophagectomy alone; significant reductions were
achieved in blood loss and total and transthoracic
operation times without increasing the incidence
of major postoperative complications.”® Then, with
improved experience and skill, we expanded the
laparoscopic transhiatal approach to laparoscopic
transhiatal esophagectomy.

The purpose of this study was to describe our lapa-
roscopic transhiatal esophagectomy method using a
HALS technique with en bloc mediastinal dissection
according to a systematic procedure and also to
clarify the usefulness of our method as a novel mini-
mally invasive approach for esophageal cancer.

PATIENTS AND METHODS

Hand-assisted laparoscopic transhiatal esoph-

agectomy was performed on 57 patients with esopha-.

geal cancer at Kyoto Prefectural University of
Medicine Hospital between January 2012 and June
2013. A total of 101 patients with esophageal cancer
underwent esophagectomy during this period.
Patients with bulky tumors on the trachea or left
main bronchus or those that previously underwent
gastric cancer surgery were excluded from this opera-
tion, for whom transthoracic esophagectomy was
indicated. Following transhiatal esophagectomy, the
transthoracic procedure (TTP) was intended for
upper mediastinal dissection in all patients with tho-
racic esophageal cancer, irrespective of the nodal
status in the upper mediastinum, because esophageal
squamous cell carcinoma shows extensive
mediastinal spread and most frequently metastasizes
to the upper mediastinum, especially along the bilat-
eral recurrent laryngeal nerves.?! However, TTP was
avoided in patients who were node-negative in the
upper mediastinum and considered to be at high risk
of developing respiratory complications in a preop-
erative examination. TTP was also avoided in
patients undergoing limited surgery for early cancer.
The perioperative outcomes of patients who under-
went this operation were reviewed and compared
between patients with and without TTP.
Clinicopathological factors were described based
on the TNM Classification of Malignant Tumours
(UICC International Union Against Cancer), seventh

edition® and Japanese Classification of Esophageal
Cancer® Preoperative risk assessment was per-
formed according to the American Society of
Anesthesiologists {ASA) risk classification.? Compli-
cations were described based on the Clavien-Dindo
classification.?® Values were expressed as the median
(range). Differences between the two groups were
analyzed using the Mann-Whitney U-test for con-
tinuous variables and the % test or Fisher’s exact test
for categorical variables. Significance was defined as
P <0.05. All analyses were carried out using the JMP
software (version 8 for Macintosh; SAS, Cary, NC,
USA).

Operative procedure

The patient was placed in a supine position with the
legs apart under general anesthesia using a double-
lumen endotracheal tube, which allowed single-lung
ventilation during the TTP. No shoulder roll was
placed beneath the shoulders. The operator stood on
the right side of the patient with the assistant on the
left side, and the scopist stood between the legs
(Fig. 1A). Abdominal and transhiatal procedures
were performed using the HALS technique. Upper
midline laparotomy (7 cm length) was made, and the
greater and lesser omenta were divided through the
incision before the laparoscopic procedure was
started. The operator then inserted his left hand into
the abdominal cavity through a Lap Disc (regular)
(Ethicon, Cincinnati, OH, USA) placed in the inci-
sion. Four ports were inserted into the abdominal
wall as described in Figure 1A. After dividing the
gastrosplenic ligament, the esophageal hiatus was
opened along the left crus to enter the mediastinum,
which was enlarged by cutting the right crus. The
operator used the long EnSeal device (45 cm shaft
length) (Ethicon) to perform the transhiatal
procedures, and the assistant used a pair of long
retractors to expand the operative field under a
pneumomediastinum (6-10 mmHg) (Fig. 1B).

The left mediastinal procedure (anterior part)
(Fig. 2, @-1): Mediastinal dissection was initiated
from the left mediastinum, keeping the hiatus
enlarged with esophageal traction by hand and the
assistant’s retractors. Following exposure of the
pericardium, paraesophageal fatty tissues were ante-
riorly dissected along the pericardium to cranial
direction along the esophageal axis. The left inferior
pulmonary vein was then exposed. By avoiding the
vein anteriorly with a retractor, the left main bron-
chial lymph nodes with anthracosis were identified.
The anterior plane of these nodes was subsequently
isolated from the left main bronchus.

The left mediastinal procedure (posterior part)
(Fig. 2, ©-2): Returning to the hiatus, the aortic
adventitia was exposed, and the posterior plane of the
left paraesophageal fatty tissues was dissected along

© 2014 International Society for Diseases of the Esophagus
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Fig. 1 Port position and operative devices. (A) Port position in the supine position. Midline small laparotomy (7 em length) was made
for the operator’s left hand (@). A 12-mm port was inserted into the periumbilical area for the operator (@), Two 12-mm ports were
inserted into the left hypochondrial (@) and left flank (®) for the assistant, A 5-mm port was inserted between the periumbilical and
left flank ports (®) for the scopist. (B) Long sealing device (EnScal®) (®) and a pair of long retractors (®). (C) Port position in the left
lateral decubitus position, Two 12-mm ports were inserted into the 5th (®) and 7th (@) ICSs at the posterior axillary line for the
operator, a 5-mm port (@) into the 3rd ICS and a 12-mm port (@) into the 5th ICS at the anterior axillary line for the assistant, and a
12-mm port (@) into the 7th ICS at the anterior axillary line for the scopist. ICS, intercostal space.

the aortic wall as high as possible near the arch.
Esophageal branches of the aorta were divided
during this procedure by the EnSeal device. The
paraesophageal fatty tissues dissected by anterior and
posterior approaches were then divided along the left
pleura to the left main bronchus (Fig. 3A,B). The left
main bronchial lymph nodes were dissected from the
periphery to the carina. Consequently, the left
mediastinal lymph nodes, including the paraaortic to
left main bronchial lymph nodes, were dissected en
bloc. The esophagus was also mobilized over the left
main bronchus as high as possible.

The right mediastinal procedure (posterior part)
(Fig. 2, @-1): The posterior plane of the right
paraesophageal fatty tissues was dissected following

A

the completion of gastric mobilization with abdomi-
nal lymph node dissection (Fig.2, ®). The right
pleura was opened to identify the azygos vein arch
from the right thoracic cavity. With division of the
pleura along the azygos vein, the esophagus was
mobilized over the azygos vein arch.

The right mediastinal procedure (anterior part)
(Fig. 2, ®-2): The mobilized stomach was moved to
the left abdomen, and the right crus was retracted by
the operator’s fingers to widen the hiatus. With exten-
sion of the anterior plane of the left paraesophageal
dissection to the right, the right paraesophageal
tissues were dissected and then divided up to the right
main bronchus (Fig. 3C,D). The right main bronchial
lymph nodes were dissected from the periphery to the

Pericardium-Pulmonary vein

Lt pleura

Fig. 2 A systematic procedure for en bloc mediastinal dissection, The transhiatal procedure starts from left mediastinal dissection.
Left mediastinal dissection is performed from the anterior part (©-1) followed by the posterior part (@-2). Following abdominal
dissection (@), right mediastinal dissection is performed from the posterior part (@-1) followed by the anterior part (@-2). Finally,
mobilization of the upper thoracic esophagus is added (®). (A) Coronal plane. (B) Transverse plane. Lt, Left; Rt, Right.

© 2014 International Society for Diseases of the Esophagus

- 210 -



4 Diseases of the Esophagus

i
1SBE MR The Intecnatiansi Soclaty for
/‘,;.': Dissxses of the Esophagus

Fig. 3 Intraoperative view of transhiatal mediastinal dissection. (A, B) Left mediastinal dissection. The left paraesophageal tissues
were dissected in a layer and were divided along the left mediastinal pleura (LMP) under the left inferior pulmonary vein (LPV) to the
left main bronchus (LMB). The left main bronchial lymph nodes (LMBN) and paraaortic posterior mediastinal nodes (PMN) were
dissected en bloc using this procedure. AQ, aorta; ES, esophagus. {C, D) Right mediastinal dissection. The right paraesophageal tissues
were dissected in a layer and were divided with the right mediastinal pleura (RMP) along the azygos vein (AV) to the right main
bronchus. The subcarinal lymph nodes (SCN) and right main bronchial nodes (RMBN) were dissected en bloc using this procedure.

AVA, azygos vein arch,

carina. Consequently, the right mediastinal lymph
nodes including the subcarinal and right main bron-
chial lymph nodes were dissected en bloc.

The upper mediastinal procedure: Returning to
the left mediastinal expansion, by retracting the
trachea and left main bronchus anteriorly by retrac-
tors, the proximal esophagus above the azygos vein
arch was mobilized on the esophageal wall as high as
the length of the EnSeal device allowed (Fig. 2, @).
The proximal esophagus was mobilized neay the tho-
racic inlet under laparoscopic direct vision.

The cervical procedure and reconstruction: the
cervical esophagus was mobilized using a left cervical
approach. A left collar incision was made, and the
sternohyoid and sternothyroid muscles were divided.
By dissecting the esophagus on the posterior wall into
the mediastinum, the paraesophageal space dissected
by the transhiatal approach was opened. The cervical
gsophagus was then mobilized circumferentiaily,
while taking care of the left recurrent laryngeal nerve.
The remaining attachment to the trachea was
divided, pulling the esophagus proximally. The
cervical esophagus was transected by a Curved Cutter
stapler (Ethicon). The esophagus was then trans-
hiatally resected along with the infracarinal
mediastinal lymph nodes (Fig. 4). A stomach roll was
created extracorporeally using a linear cutter stapler
and anastomosed to the esophagus in the left neck by
hand sewing through a retrosternal route.

The TTP: The patient was placed in the left lateral
decubifus position, and the TTP was added to

perform upper mediastinal dissection. The operator
stood on the right side of the patient with the
assistant and the scopist on the left side. Five ports
were inserted into the right thoracic wall for the

Fig. 4 Intraoperative view of the transhiatally resected
specimen. The esophagus and stomach were removed through
the midline laparotomy. Arrows indicate the primary tumor at
the middle thoracic esophagus (@), and the subcarinal and
bilateral main bronchial (&) and paraaortic lymph nodes (®@).
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Table 1 Patient demographics

THE with TTP (1 = 34)

Age (years)t 67 (48-76)
Sex Male 30

Female 4
BMI (kg/m*t 20.8 (15.8-27.2)
ASA grade 1 11

2 23

3 0
Respiratory functiont FEV1.0% (%) 78.0 (54.6-94.3)

FEVI1.0 (/) 2.7 (1.1-3.9)
Location Upper thoracic 4

Middle thoracic 18

Lower thoracic 12

Abdominal 0
Histology $CC 31

ADC 1

Other 2
Pathological stage Stage 0 2

Stage 1 8

Stage II 11

Stage 111 12

Stage IV 1
Preoperative therapy None 10

ESD !

Chemotherapy 23

THE without TTP (n = 23) P

71 (42-84) 0.012

88.2% 16 69.6% 0.098
11.8% 7 30.4%

20.9 (12.3-34.0) 0.941

32.3% 3 13.1% 0.003
67.7% 15 65.2%
0% 5 21.7%

67.6 (42.9-84.3) <0.001

1.8 (1.6-3.0) <0.001

11.8% 1 44% 0.129
52.9% 9 39.1%
35.3% 3! 47.8%
0% 2 8,7%

91.2% 21 91.3% 0.233
2.9% 2 8.7%
5.9% ft 0%

5.9% 3 13.0% 0.269
23.5% 10 43.5%
324% 3 13.0%
35.3% 6 26.1%
2.9% 1 4.8%

29.4% 10 43.5% 0.124
2.9% 3 13.0%
67.7% 10 43,5%

tAge, BMI, and respiratory function were expressed by median {range). ADC, adenocarcinoma; ASA, American Society of Anesthesiol-
ogy; BMI, body mass index; ESD, endoscopic submucosal dissection; FEV, forced expiratory volume; SCC, squamous cell carcinoma;

THE, transhiatal esophagectomy; TTP, transthoracic procedure.

thoracoscopic approach, as described in Figure 1C.
Under a pneumothorax (6 mm¥g), the mediastinal
pleura above the azygos vein arch was resected and
the lymph nodes along the right recurrent laryngeal
nerve were dissected. After dividing the azygos vein
arch using an Endo GIA (Tri-Staple, Covidien,
Mausfield, MA, USA), the lymph nodes along the
left recurrent laryngeal nerve including the
tracheobronchial nodes were dissected.

RESULTS

Hand-assisted laparoscopic transhiatal esoph-
agectomy was attempted in 57 patients, completed
in 55 patients and converted to transthoracic
esophagectomy in 2 patients (3.5%). The clinical
characteristics of the 57 patients are shown in
Table 1. Thirty-four patients (59.6%) were scheduled
to undergo this operation with TTP and 23 (40.4%)
without TTP. One patient in each patient group
underwent a conversion to transthoracic esopha-
gectomy. TTP was avoided because of operative risk
and limited surgery for early cancer in 18 (78.3%) and
5 (21.7%) patients, respectively. Age and preoperative
risk grades based on the ASA grades of the patients
were significantly higher in the group without TTP
than in the group with TTP. Respiratory function
was significantly poorer in the group without TTP.
The selection of high-risk patients who should not
undergo TTP was based on age, ASA grades, respi-
ratory function, and comorbidities. Comorbidities in

© 2014 International Society for Diseases of the Esophagus

high-risk patients were as follows: cerebrovascular
diseases, four cases (postbrain infarction, two cases;
postsubarachnoid bleeding, two cases); cerebral
palsy, one case; chronic obstructive pulmonary
disease, five cases; chronic renal failure, one case;
liver cirrhosis, two cases; diabetes mellitus, one case;
hypertension, eight cases; peripheral vascular dis-
eases, two cases; synchronous or metachronous
cancer, five cases. High-risk patients had one or more
of these comorbidities.

Perioperative outcomes are shown in Table 2. The
median operation times were 6.2 and 3.6 hours in
the groups with and without TTP, respectively. In
the group with TTP, the TTP was performed via
thoracotomy in the first five patients (14.7%) and by
thoracoscopy in the remaining 29 patients (85.3%),
with a median transthoracic operation time of
1.4 hours. Significant difference was observed in the
retrieved number of mediastinal lymph nodes
between the groups. RO resection rates, and ICU and
postoperative hospital stays were similar between the
groups.

The rates of histological lymph node metastasis
were 32.4% in the upper mediastinum, 17.6% in the
middle and lower mediastinum, and 29.4% in the
abdomen in the group with TTP; and 13.0% in
the middle and lower mediastinum, and 34.8% in the
abdomen in the group without TTP. In the group
with TTP, the rates of histological metastasis in the
upper mediastinum were 50% in the upper thoracic
tumor, 38.9% in the middle thoracic tumor, and
16.7% in the lower thoracic tumor. A total of 17.7%
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Table 2 Perioperative outcomes

THE with TTP THE without TTP
(n=34) (n=23) P
Operation time ¢(hour) 370 (268-516) 216 (150-314) <0.001
Transthoracic operation time (hour) 85 (50-150) NA
Blood loss (m1L}) 238 (20-637) 139 (46~1060) 0.067
No. of retrieved lymph nodes
Mediastinal nodes 26 (6-51) 10 (0-20) <0.001
Abdominal nodes 13 (5-27) 14 (4-32) 0.429
Mediastinal + abdominal nodes 39 (20-69) 24 (11-48) <0.001
RO resection 30t (88.2%) 211 (91,3%) >0.999
ICU stay (days) 1 (-7 1(1-14) 0.328
Postoperative hospital stay {days) 32 (18-89) 34 (17-100) 0.621

{Patient number. Values arc median (range). ICU, intensive care unit; R0, no residual tumor; THE, transhiatal esophagectomy; TTP,

transthoracic procedure, NA, not applicable,

of clinically node-negative patients had histological
metastasis in the upper mediastinum. In addition, 2
out of 6 (33.3%) patients with histological metastasis
in the middle and lower mediastinum were node-
positive in the upper mediastinum, whereas 9 out of
28 (32.1%) patients without histological metastasis in
the middle and lower mediastinum were node-
positive in the upper mediastinum.

Postoperative mortality and morbidity are shown
in Table 3. The incidence of recurrent laryngeal nerve
palsy (RLNP) was significantly higher in the group
with TTP (38.2%) than in the group without TTP
(8.7%) (P = 0.015). The incidence of pneumonia was
not significantly different between the groups.
Anastomotic leakage rates were similar between the
groups. In the group without TTP, chylothorax was
observed in one patient with pulmonary emphysema
and alcoholic liver cirrhosis, who underwent thoracic
duct ligation. One patient in the group with TTP died
from mediastinitis after anastomotic leakage.

DISCUSSION

In the present study, we described a novel method for
laparoscopic transhiatal esophagectomy supported
by the HALS technique with a systematic procedure
for en bloc dissection of the middle and lower
mediastinal lymph nodes distally from the carina
(infracarinal lymph nodes). The upper limit for the
transhiatal procedure for conventional laparoscopic
transhiatal esophagectomy was previously reported

Table 3 Morbidity and mortality

to be the carina or pulmonary vein;!*® therefore, the
proximal esophagus above the azygos vein arch has
been mobilized bluntly in a blinded manner through a
cervical approach and stripping technique, which is
the same as in the open transhiatal procedure. In
conirast, our laparoscopic transhiatal procedure
allowed the subtotal mobilization of the thoracic
esophagus over the azygos vein arch with en bloc
dissection of infracarinal lymph nodes under laparo-
scopic direct vision.

Hand assistance and long device use are essential
components for our transhiatal procedure. Hand
assistance is a simple and very effective way not only
to protect the stomach as a reconstruction organ
during the abdominal procedure, but also to achieve
esophageal traction and hiatal widening without any
devices being needed to retract the liver during the
transhiatal procedure. The use of a pair of long
retractors contributes to the maintenance of a favor-
able operative field (hiatal widening and esophageal
and tracheobronchial retraction) under carbon
dioxide insufflation. Dissection of the paraeso-
phageal nodal tissues, by sandwiching the tissues
between anterior and posterior dissecting planes, is
the core of our systematic procedure. Dissection of
subcarinal nodes is important to improve survival in
thoracic esophageal squamous cell carcinoma.
However, these nodes are difficult to approach and,
therefore, are not a routine target to dissect by the
conventional transhiatal approach. We recently
reported that subcarinal and bilateral main bronchial
nodes could be dissected en bloc using our laparo-

THE with TTP THE without TTP
n="51 {n =34) (n=23) P
Pneumonia (Grade II-—IIIb) 10 (17.5%) 7 (20.6%) 3 (13.0%) 0.724
Anastomotic leakage (Grade I—IITa) 7 (12.3%) 4 (11.8%) 3 (13.0%) 50.999
Recurrent laryngeal nerve palsy (Grade I—ITIb) 15 (26.3%) 13 (38.2%) 2(8.7%) 0.015
Chylothorax (Grade 1Ib) 1 (18%) 0 (0%) 1 (4.4%) 0.404
In-hospital mortality 1(1.8%) 1(2.9%) 0(0%) >0.999
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scopic transhiatal approach.®® This required the
dissection of these nodes with the paraesophageal
nodal tissues as a sheet. Not using a shoulder roll for
neck extension allowed steady access to the anterior
plane of the left main bronchial nodes as a first step
for en bloc dissection of the infracarinal nodes.

Adequate lymph node dissection is known to be the
most important prognostic element.”” As shown in
Table 2, the median number of retrieved nodes in the
group without TTP was 24 (mediastinal nodes: 10),
which was greater than that reported in previous
studies on conventional laparoscopic transhiatal
esophagectomy.”"* On the other hand, the median
number of mediastinal nodes was 26 in the group
with TTP, which was equivalent to that in previous
studies on thoracoscopic esophagectomy.’® A
shorter operation time and less blood loss were
achieved over the conventional laparoscopic
transhiatal approach.'#® The R0 resection rate was
also considered acceptable,!¥%

Careful recognition of the transhiatal mediastinal
structures is important to safely perform mediastinal
dissection. In particular, the left pulmonary vein and
azygos vein arch are key structures that require
special attention. We encountered a case of bleeding
from the azygos vein arch during right bronchial
node dissection (the azygos vein arch is located
behind the right bronchus), for which conversion to
thoracotomy was required to control the bleeding.
There were no cases of bleeding from the esophageal
or bronchial artery, and no cases of membranous
tracheobronchial injury, which is a common
intraoperative  complication  associated  with
transhiatal esophagectomy.” On the other hand, the
length of the device determines the upper limit of
esophageal mobilization. We encountered one case of
conversion to transthoracic esophagectomy because
of the difficulty in mobilizing the esophagus over the
azygos vein arch. The development of longer devices
may resolve this problem.

With regard to postoperative morbidity, although
temporary, RLNP was significantly more frequent in
the group with TTP than in the group without TTP.
The cervical procedure, which carries the risk of
RLNP,* is the same between the groups. Thus, this
difference may be due to lymph node dissection along
the bilateral recurrent laryngeal nerves by the
transthoracic approach, On the other hand, the inci-
dence of pneumonia was slightly lower in the group
without TTP, which mainly consisted of patients at
high risk of developing respiratory complications,
than in the group with TTP. Previous studies
reported a correlation between RLNP and respira-
tory complications,** which is consistent with the
results obtained in the group without TTP in which 1
out of 2 (50%) patients with RLNP and 2 out of 21
(9.5%) patients without RLNP (P = 0.249) developed
prneumonia. In contrast, in the group with TTP, 3 out
© 2014 International Society for Diseases of the Esophagus

of 13 (23.1%) patients with RLNP and 4 out of 21
(19.1%) patients without RLNP (P > 0.999) devel-
oped pneumonia, which suggests that TTP itself or
single-lung ventilation in addition to RLNP may be
related to the increase observed in respiratory
complications.

Conventional transhiatal esophagectomy has
been indicated for select patients, such as those with
early-stage tumors or advanced-stage tumors in the
distal esophagus with no detectable lymph node
metastasis,'™> This limitation may be due to
technical difficulties. In contrast, our laparoscopic
transhiatal esophagectowmy was indicated for patients
with early- or advanced-stage tumors, irrespective of
the tumor location or nodal status. Avoidance of the
TTP was carefully determined according to the nodal
status or operative risk.

Finally, we herein established a novel laparoscopic
transhiatal esophagectomy method with a systematic
procedure for en bloc dissection of the infracarinal
lymaph nodes. Our method was considered safe and
acceptable in terms of perioperative outcomes. The
potential benefits of our method will be verified by
evaluating long-term outcomes.
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