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Abstract
Barrett’s esophagus (BE) is a precursor of esophageal 
adenocarcinoma and is associated with gastroesophageal 
reflux disease, which is often preceded by a hiatal hernia. 
We describe a case of esophageal adenocarcinoma 
arising in long-segment BE (LSBE) associated with a hiatal 
hernia that was successfully treated with a laparoscopic 
transhiatal approach (LTHA) without thoracotomy. The 
patient was a 42-year-old male who had previously 
undergone laryngectomy and tracheal separation to avoid 
repeated aspiration pneumonitis. An ulcerative lesion 
was found in a hiatal hernia by endoscopy and superficial 
esophageal cancer was also detected in the lower thoracic 
esophagus. The histopathological diagnosis of biopsy 
samples from both lesions was adenocarcinoma. There 
were difficulties with the thoracic approach because the 
patient had severe kyphosis and muscular contractures 
from cerebral palsy. Therefore, we performed subtotal 
esophagectomy by LTHA without thoracotomy. Using 
hand-assisted laparoscopic surgery, the esophageal hiatus 
was divided and carbon dioxide was introduced into the 
mediastinum. A hernial sac was identified on the cranial 
side of the right crus of the diaphragm and carefully 
separated from the surrounding tissues. Abruption of the 
thoracic esophagus was performed up to the level of the 
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arising in long-segment Barrett’s esophagus and 
associated with a hiatal hernia that was successfully 
treated by applying LTHA.

CASE REPORT
Patient
The patient was a 42-year-old man. He had cerebral 
palsy from birth, and laryngectomy and tracheal 
separation were performed to avoid repeated 
aspiration pneumonitis when he was 36 years old. He 
presented with anorexia, anemia, and black stools. An 
ulcerative lesion was found by endoscopy in a hiatal 
hernia 30 cm from an incisor (Figure 1A), and 0-IIc 
type esophageal cancer was also detected 25 cm 
from an incisor (Figure 1B)[8,9]. The histopathological 
diagnosis of biopsy samples from both lesions was 
adenocarcinoma. Endoscopic marking with metal 
clips was performed near both lesions. Computed 
tomography (CT) revealed a sliding hiatal hernia. Metal 
clips were detected without wall thickening of the 
esophagus, lymphadenopathy, or metastasis (Figure 
1C-F). Because the patient had severe kyphosis and 
muscular contractures caused by cerebral palsy, there 
were difficulties with maintaining the left lateral-
decubitus position. Furthermore, single lung ventilation 
from the permanent tracheal stoma appeared to be 
technically challenging; therefore, a thoracic approach 
seemed to be unsuitable for him. Instead, we per
formed subtotal esophagectomy by LTHA without 
thoracotomy.

Surgical technique
The patient was placed in the supine position on the 
operating table. An upper abdominal incision (70 
mm) was made, and a Lap Disc (regular) (Ethicon, 
Cincinnati, OH) was placed. Three 12-mm ports 
were produced, one in each flank and one in the left 
hypochondrium, and one 5-mm port for a flexible 
laparoscope was inserted into the lower abdomen, 
as previously described[5-7]. Carbon dioxide was 
introduced into the intraabdominal space, and the 
pneumoperitoneum pressure was controlled at 10 
mmHg. The operator lifted up the stomach with the 
left hand, and the greater omentum, left gastroepiploic 
vessels, and gastrosplenic ligament were then divided 
using an EnSeal device (45-cm shaft length, Ethicon). 
The esophageal hiatus was then opened, and carbon 
dioxide was introduced into the mediastinum (Figure 
2A). The assistant inserted an ENDO RETRACT 
(Autosuture Norwalk, CT) and blunt tip dissector 
through the ports on the left side, and the working 
space in the mediastinum was secured with these 
two devices and 10 mmHg of pneumomediastinum 
pressure, as previously described[5-7].

Dissection of the anterior and left side of the 
distal esophagus was performed up to the level of 
the tracheal bifurcation. The adventitia of the thoracic 
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arch of the azygos vein via LTHA. A cervical incision was 
made in the left side of the permanent tracheal stoma, 
the cervical esophagus was divided, and gastric tube 
reconstruction was performed via a posterior mediastinal 
route. The operative time was 175 min, and there was 
61 mL of intra-operative bleeding. A histopathological 
examination revealed superficial adenocarcinoma in LSBE. 
Our surgical procedure provided a good surgical view and 
can be safely applied to patients with a hiatal hernia and 
kyphosis.

Key words: Laparoscopic transhiatal approach; Barrett’s 
esophageal carcinoma; Hiatal hernia
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Core tip: This report describes a case of esophageal 
adenocarcinoma arising in long-segment Barrett's 
esophagus associated with a hiatal hernia that was 
successfully treated with a laparoscopic transhiatal 
approach without thoracotomy. This surgical procedure 
provided a good surgical view and can be safely applied 
to patients with a hiatal hernia and kyphosis.
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INTRODUCTION
Barrett’s esophagus (BE) is a pathological phenomenon 
in which the normal squamous epithelium is replaced 
by a specialized or intestinal columnar epithelium[1]. 
BE is classified as either short-segment BE (SSBE) 
or long-segment BE (LSBE) according to the length 
of the metaplastic changes observed by endoscopic 
examinations[2]. In some cases, BE is accompanied by 
esophageal adenocarcinoma[3,4]. On the other hand, a 
minimally invasive approach for esophageal cancer has 
recently been suggested to avoid a long hospital stay. 
In 2009, we started performing esophagectomy with 
a laparoscopic transhiatal approach (LTHA) on patients 
with esophageal cancer[5-7]. In this method, carbon 
dioxide is introduced into the mediastinum from the 
abdominal side, and middle and lower mediastinal 
operations can be performed via a transhiatal 
approach. The main advantage of this method is that it 
provides a good surgical view of the mediastinum and 
improves the quality of mediastinal surgery, reducing 
surgical stress.

We present a case of esophageal adenocarcinoma 
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Figure 1  Endoscopy findings (A, B) and computed tomography findings (C-F). A: An ulcerative lesion was found in a hiatal hernia 30 cm from an incisor; B: 0-IIc 
type esophageal cancer was detected 25 cm from an incisor; There was severe deformity of the trunk caused by kyphosis and muscular contractures (C-F); C: The 
arrow points to the permanent tracheal stoma; D: The arrow points to the metal clip near the 0-Ⅱc type esophageal cancer; E: The arrow points to the metal clip near 
the ulcerative lesion in hiatal hernia; F: The arrow points to the sliding hiatal hernia.
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Figure 2  Surgical technique. A: The esophageal hiatus was divided, and carbon dioxide was introduced into the mediastinum; B: Dissection of the anterior plane 
of the thoracic aorta was extended to the cranial side, and the root of the proper esophageal artery was confirmed under a magnified videoscopic view; C: While 
lifting the posterior mediastinal lymph nodes like a membrane, they were cut along the border of the left mediastinal pleura; D: This incision was extended to the left 
pulmonary hilum and aortic arch. Ao: Thoracic aorta; E: Esophagus; Lt: Left; PMLNs: Posterior mediastinal lymph nodes.
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the permanent tracheal stoma. Cervical and upper 
mediastinal lymph node dissection was performed. 
After the cervical esophagus was divided, the 
esophagus was extracted from the abdominal side. 
After a gastric tube was created, it was pulled up via 
a posterior mediastinal route, and esophagogastric 
anastomosis was performed by hand from a cervical 
approach. 

The operative time was 175 min, and there was 61 
mL of intra-operative bleeding.

Postoperative course
A minor anastomotic leakage was detected on 
the 11th day after surgery. This leakage healed by 
drainage treatment. The patient was discharged 51 
days after the operation. Gross and histopathological 
examinations revealed 0-Ⅱc type superficial 
adenocarcinoma (tub1 >> tub2, 72 mm × 56 mm 
in size, pT1a-SMM, and no lymph node metastases) 
of the middle and lower thoracic esophagus in 
LSBE (Figures 4 and 5)[8,9]. The cancer lesion was 
surrounded by mucosa, including a columnar epi
thelium that continued to the stomach (Figure 5A 
and B). Duplication of the muscularis mucosae was 
identified (Figure 5C). Although an Ul-IVs type ulcer (17 
mm × 17 mm in size) was identified on the distal side 
of the tumor, cancer was not found in this ulcerative 
lesion (Figure 4B).

aorta was then exposed at the level of the crus of 
the diaphragm, and we dissected the anterior side 
of the thoracic aorta to the cranial side. The root of 
the proper esophageal artery was confirmed (Figure 
2B) and divided using the EnSeal device. After these 
procedures, both the anterior and posterior sides of 
the posterior mediastinal lymph nodes were dissected. 
While lifting these lymph nodes like a membrane, 
we cut them along the border of the left mediastinal 
pleura (Figure 2C)[6]. This incision was extended to the 
left pulmonary hilum and aortic arch (Figure 2D). 

After the left gastric vessels were clipped and 
divided, the lymph nodes along the left gastric artery 
were dissected. Dissection of the posterior and right 
sides of the distal esophagus was finally performed. 
A hernial sac was identified on the cranial side of the 
right crus of the diaphragm (Figure 3A). An incision 
was made in the right mediastinal pleura and extended 
to the lower margin of the arch of the azygos vein 
(Figure 3B). As the left side, while lifting the right 
mediastinal pleura like a membrane, an incision was 
made and extended to the right pulmonary hilum. 
The lymph nodes were resected from the right main 
bronchus and carina (Figure 3C). In this manner, the 
subcarinal lymph nodes were dissected (Figure 3D)[7]. 
In this way, the thoracic esophagus was completely 
detached from the surrounding tissue.

A cervical incision was made in the left side of 
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Figure 3  Thoracic esophagus was completely detached from the surrounding tissue. A: A hernial sac was identified on the cranial side of the right crus of 
the diaphragm; B: Dissection of the posterior and right sides of the esophagus was performed to the level of the arch of the azygos vein; C: While lifting the right 
mediastinal pleura like a membrane, an incision was made and extended to the right pulmonary hilum, and the lymph nodes were resected from the right main 
bronchus and carina; D: Intraoperative view after dissection of the subcarinal lymph nodes. Ao: Thoracic aorta; E: Esophagus; Lt: Left; Rt: Right; Br: Bronchus; 
SCLNs: Subcarinal lymph nodes.
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DISCUSSION
BE is commonly defined as replacement of the esopha
geal squamous epithelium in the lower esophagus 
with a metaplastic simple columnar epithelium[1]. BE is 
associated with the presence of gastroesophageal reflux 
disease (GERD), and the reported prevalence of BE is 
between 3% and 15% among patients with GERD[10,11]. 
The clinical significance of BE is its association with 
an increased risk of developing esophageal adeno
carcinoma[3], and patients with LSBE are at the highest 
risk of malignancy[4]. 

The presence of a hiatal hernia has also been 
associated with an increased risk of BE. The most 
common type is Type Ⅰ, or sliding hernia, in which 
the lower esophageal sphincter and a portion of the 
gastric cardia herniate upwards due to a widening 
of the muscular hiatal aperture and circumferential 
laxity of the phrenoesophageal membrane[12,13]. The 
presence of a hiatal hernia results in an anatomical 
impairment in the esophagogastric junction, which 
results in reflux of gastric material into the esophagus. 
Individual studies have shown a higher prevalence 
of hiatal hernia in BE patients than in non-BE GERD 
patients[14,15]. Furthermore, a recent meta-analysis 
revealed that the strongest relationship is between 
hiatal hernia and LSBE[16]. In addition, the short 
esophagus is most commonly from the chronic inflam
mation that accompanies long-standing GERD[17]. 

The frequency of short esophagus was previously esti
mated as approximately 10% of patients undergoing 
antireflux surgery[18]. In the present case, esophageal 
adenocarcinoma was identified in LSBE. Although short 
esophagus could not be diagnosed preoperatively 
because of difficulties associated with upper gastroin
testinal radiography, the presence of a hiatal hernia and 
short esophagus were considered to be associated with 
pathogenesis.

In the present case, we encountered several difficul
ties when selecting the appropriate surgical approach. 
In this case, thoracic procedures performed via right 
thoracotomy would likely be difficult because of severe 
kyphosis. Furthermore, single lung ventilation from 
the permanent tracheal stoma also appeared to be 
technically challenging. Therefore, we decided to 
perform subtotal esophagectomy by LTHA without 
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Figure 4  Resected specimen. A: A resected specimen revealed a 0-Ⅱc type 
tumor (72 mm × 56 mm in size) in the middle and lower thoracic esophagus in 
long-segment Barrett's esophagus. A metal clip was identified near the tumor; 
B: Mapping according to the histopathological examination. Although an Ul-
IVs type ulcer (17 mm × 17 mm in size) was identified on the distal side of the 
tumor, cancer was not found in this lesion.
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Figure 5  Histopathological examination. A: A histopathological examination 
revealed superficial adenocarcinoma (pT1a-SMM). The cancer lesion was 
surrounded by mucosa, including a columnar epithelium that continued to 
the stomach; B: Part of the small frame in (A) was magnified and shown; C: 
Duplication of the muscularis mucosae was identified in long-segment Barrett's 
esophagus. Hematoxylin-eosin staining; magnification, × 100 (A), × 150 (B) or 
× 50 (C).
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thoracotomy. In addition, the permanent tracheal 
stoma restricted the selection of a reconstruction 
route. The presence of the permanent tracheal stoma 
made it difficult to use a subcutaneous or anterior 
mediastinal route. Therefore, we used a posterior 
mediastinal route in the present case.

In 2009, we started performing subtotal eso
phagectomy by LTHA on patients with esophageal 
cancer[5-7]. By November 2014, 182 patients with 
esophageal cancer had undergone LTHA during various 
esophageal surgical procedures. Our procedure has 
facilitated middle and lower mediastinal lymph node 
dissection via a transhiatal approach[6,7]. Because 
upper mediastinal lymph nodes can be dissected 
from a cervical approach, we do not perform thoracic 
surgery in preoperative high-risk patients, including the 
present case, to reduce surgical invasiveness[7]. The 
present results suggest that our surgical procedure, 
esophagectomy by LTHA without thoracotomy, can be 
safely applied in patients with a hiatal hernia, short 
esophagus, and severe kyphosis.

In conclusion, we described a case of esophageal 
adenocarcinoma arising in LSBE associated with a 
hiatal hernia that was successfully treated using LTHA. 
Our surgical procedure provides a good surgical view, 
improves the quality of mediastinal surgery, reduces 
surgical stress, and can be safely applied to patients 
with a hiatal hernia and kyphosis.

COMMENTS
Case characteristics
A 42-year-old male with a history of tracheal separation to avoid repeated 
aspiration pneumonitis presented with anorexia, anemia, and black stools.

Clinical diagnosis
An ulcerative lesion was found in a hiatal hernia by endoscopy, and superficial 
esophageal cancer was also detected in the lower thoracic esophagus.

Differential diagnosis
Malignant tumor (adenocarcinoma and squamous cell carcinoma) and benign 
disorder (ulcer, hiatal hernia and Barrett’s esophagus).

Laboratory diagnosis
The patient had no remarkable findings for the laboratory tests or tumor 
markers (SCC, CEA, CA19-9 and Cyfra).

Imaging diagnosis
A computed tomography scan showed a sliding hiatal hernia without wall 
thickening of the esophagus, lymphadenopathy, or metastasis.

Pathological diagnosis
The histopathological diagnosis of biopsy samples from both an ulcer lesion 
and superficial esophageal cancer was adenocarcinoma.

Treatment
Subtotal esophagectomy by a laparoscopic transhiatal approach without 
thoracotomy was performed, and a histopathological examination revealed 
superficial adenocarcinoma in long-segment Barrett’s esophagus.

Related reports
Barrett’s esophagus is a precursor of esophageal adenocarcinoma and is 
associated with gastroesophageal reflux disease, which is often preceded by a 
hiatal hernia.

Term explanation
In the laparoscopic transhiatal approach method, carbon dioxide is introduced 
into the mediastinum from the abdominal side, and middle and lower 
mediastinal operations can be performed via a transhiatal approach.

Experiences and lessons
This surgical procedure provided a good surgical view and can be safely 
applied to patients with a hiatal hernia and kyphosis.

Peer-review
In this article, the authors reported on a patient who was successfully treated 
by a laparoscopic transhiatal approach. The authors’ actions were novel and 
commendable when they encountered several difficulties in selecting the 
surgical approach.
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