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SUMMARY

We report a rare case of esophageal carcinoma accompanied by an aberrant right

subclavian artery. Esophagectomy was performed on a 74-year-old man with esophageal

cancer and a right retroesophageal subclavian artery was found during the operation. This

brought some anatomical problems: a right recurrent nerve could not be identified when right

paratracheal lymph nodes in the mediastinum were dissected. It is important for the operation

to dissect recurrent nerve lymph nodes, so computed tomography (CT) must be examined

in detail preoperatively because a right inferior laryngeal nerve is not recurrent if a right

subclavian artery arises from the posterior wall of the aortic arch as its last branch and runs

rightwards and upwards between the esophagus and the vertebra.
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I. Introduction

It is necessary to dissect recurrent nerve
lymph nodes to improve the surgical prognosis
of patients with esophageal cancer[1], so the
anatomy of bilateral recurrent nerves must be
identified during the operation. In rare cases a
“recurrent nerve” is non-recurrent, branching

directly from the vagus trunk[2]. This anomaly

of a right non-recurrent ‘recurrent nerve’
is closely associated with an aberrant right
subclavian artery[34], which can be recognized
on enhanced computed tomography. We present
a rare case of esophageal cancer with an
aberrant right subclavian artery.
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II. Case

A 74-year-old man, complaining of dysphagia
for three months, was referred to our
hospital. One year earlier, he had experienced
angina pectoralis and received percutaneous
transluminal coronary angioplasty three times.
Results of hematological and serum biochemical
studies were within normal limits except for
SCC (squamous cell carcinoma related antigen,
41 ng/mL). A barium study demonstrated an
ulcerative and localized tumor about 4 cm in
length in the middle thoracic esophagus (Fig.
1). Esophageal endoscopy showed only the oral
side of the tumor because of severe stenosis.
Biopsy samples from the tumor were found to
be well differentiated squamous cell carcinoma.
On the enhanced CT, lymph node metastases
were detected in the mediastinum and upper
abdomen.

We categorized this case as clinical
stage I (T3N3MO) and performed subtotal
esophagectomy with two-field lymph node
dissection, followed by reconstruction using
a gastric tube in the right thoracic cavity.

Fig. 1 Barium swallow showing ulcerative
and localized tumor (black arrow)
about 4 cm in length in the middle
thoracic esophagus.

Performing a thoracic procedure, we found an
abnormal retroesophageal artery, resulting in a
right subclavian artery, and could not identify
the right recurrent nerve when dissecting
lymph nodes of the upper mediastinum. Cervical
lymphadenectomy was not performed. The
postoperative course was almost uneventful,
except for the complication of pneumonia for
several days, and the patient was discharged
on the 30th postoperative day. The pathological
diagnosis was pT3N4MO, pStage IVa. He is
still alive without any sign of the recurrence
of esophageal carcinoma 8 months after the
operation.

Il. Discussion

An aberrant right subclavian artery (ARSA)
is classified as an anomaly of the aortic arch
complex, and is regarded as one of the vascular
rings, which sometimes causes compression of
the trachea or esophagus[5]. The incidence of
this anomaly in Japanese adults ranges from
0.15 to 1.6% with an average of about 0.5% [2].
Embryologically, in the normal individual, the
proximal part of the right subclavian artery
develops from the right 4™ primitive aortic arch
and the distal from the 7" intersegmental artery,
but abnormal involution of the 4™ right aortic
arch causes persistence of the intersegmental
artery which assumes a retroesophageal position
[6].

This type of vascular anomaly always
causes a non-recurrent inferior laryngeal nerve
(NRILN) on the right side, because the 4® right
aortic arch, where the right inferior laryngeal
nerve generally recurs, disappears abnormally
[5]. Therefore, when an ARSA is identified
by means of CT, it can be predicted that the
patient has a right NRILN. To our regret, we
could not find the ARSA preoperatively in our
case; it ran rightwards between the esophagus
and the vertebral column (Fig. 2). Moreover,
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Fig. 2 Enhanced computed tomography showing a
right retroesophageal subclavian artery (gray
arrow), which arises from the aortic arch
as its 4th branch (d), and runs rightwards
between the esophagus and the vertebra (c,
b) and upwards along the right side of the
esophagus (a).

we did not identify a right NRILN during the
operation. Had we also performed a cervical
procedure, we would have discovered it in
the right side of the neck, but we had decided
not to dissect cervical lymph nodes before the
operation because of his cardiac and respiratory
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dysfunction and absence of swelling of cervical
lymph nodes.

We investigated 12 case reports (21
patients) of esophageal cancer with an ARSA
(including our case), using PubMed and Japana
Centra Revuo Medicina (Table 1). Most of
these cases were reported during the last 10
years and were also from Japan. The reason
is probably that many patients have received
esophagectomy for esophageal cancer in Japan
and Japanese surgeons have often performed
complete lymph node dissection along the
bilateral recurrent nerves, and that they may
find an ARSA or a NRILN with less difficulty
than surgeons in other countries. Of the 21
patients, the average age was 65, and the male-
female ratio 17 to 4. This is almost the same as
in esophageal cancer patients without an ARSA.
The tumors were located at the upper thoracic
esophagus in 6 patients (Ut: 6), at the middle
in 9 (Mt: 9), and lower in 2 (Lt: 2). There is a
higher occurrence rate of esophageal cancer

Table 1 Cases of esophageal cancer with an aberrant right subclavian artery

No. Author (date) [reference] age/sex location bayonet sign treatment

1. Lazar et al (1987)[8] 63/F Ut Yes CRT (aneurysm ope.)
2. Kaneda et al (1998) [12] 57/M Ut ? Radical ope.

3. Kaneda et al (1998) [12] 71/M Mt ? Radical ope.

4. Kaneda et al (1998) [12] 66/M Ut ? Radical ope

5. Temes et al (1999)[13] 66/M LtAe? ? CRT, Blunt

6. Shimada et al (2000)[14] 70/M Ut Yes Radical ope.

7. Watanabe et al (2001) [4] 70/M ? ? Radical ope.

8. Watanabe et al (2001) [4] 72/M ? ? Radical ope.

9. Watanabe et al (2001) [4] 69/M ? ? Radical ope.

10. Watanabe et al (2001) [4] 56/M ? ? Radical ope.

11. Takada et al (2001) [15] 70/F Mt Yes Radical ope.

12. Pramesh et al (2003) [9] 52/F Mt Yes Blunt — Radical ope.
13. Pantvaidya et al (2005) [6] 55/F Mt? No Radical ope.#

14. Sato et al (2005) [10] 58/M Mt No Radical ope.

15. Kudou et al (2005) [16] 53/M MtUt Yes Radical ope.

16. Kobashi et al (2006) [17] 70/M Mt Yes Radical ope. #

17. Yamasaki et al (2007) [7] 60/M Mt No CRT, Radical ope.
18. Yamasaki et al (2007) [7] 71/M Ut No CTx, Radical ope.
19. Yamasaki et al (2007) [7] 75/M Ut No Radical ope.

20. Yamasaki et al (2007) [7] 61/M Lt No CTx, Radical ope.
21. Our case (2008) 74/M Mt No Radical ope.
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at Ut with an ARSA than without an ARSA.
Compression of the esophagus and transit
disturbance of food due to an ARSA may have
an influence on the high rate of occurrence at
Ut[7]. The esophageal filling defect due to an
ARSA, which is seen in a barium swallow, is
known as the bayonet sign[8]. Six patients had
a bayonet sign, but only two had dysphagia
resulting from esophageal compression due to
an ARSA (dysphagia lusoria). According to
Lazar et al, the patient received an operation
of aneurysm of an ARSA, but her dysphagia
persisted. Subsequently, she was diagnosed as
esophageal cancer[8]. Because the symptom of
dysphagia lusoria may be indistinguishable from
that of a carcinoma, a careful evaluation should
be performed to rule out other underlying
esophageal abnormalities.

Esophagectomy was performed in 20
patients. Most of the patients underwent the
thoracoabdominal procedure but 2 had blunt
dissection. One of these two patients finally
underwent the thoracoabdominal procedure too,
because of a possible injury to an ARSA in the
transhiatal procedure[9]. Two other patients
experienced thoracoscopic surgery, and one of
them had a major complication in that an ARSA
together with esophagus were transected by a
linear endoscopic stapler[6]. Careful handling in
the operation is required to prevent an ARSA
from rupturing.

In order to avoid injuring a right NRILN,
Sato and co-workers proposed that the
cervical and abdominal procedures should be
performed before the thoracic procedure, when
an ARSA is identified in the preoperative CT.
Identification of a right NRILN before upper
mediastinal lymphadenectomy was considered
important in avoiding unexpected nerve injuries
and relieving the operator from the stress
that he could not identify a right NRILN but
nevertheless should perform mediastinal lymph
node dissection[10].

This vascular anomaly is often accompanied
by an anomalous thoracic duct[11]. This is
mentioned only in the report of Yamasaki
et al[7]. The thoracic duct runs a normal
retroesophageal course in the mediastinum
until it is intercepted by an ARSA, when it is
deflected towards the right instead of turning to
the left as it usually does. Finally, it reaches the
right venous angle, accompanying an ARSA[11].
Surgeons may as well know this anatomical
fact for avoiding not only chylothorax following
esophagectomy but also thoracic duct injury on
the occasion of inserting a catheter into a right
sublavian vein. In our case, the thoracic duct
was identified and ligated in the mediastinum,
but we did not ascertain where it terminated.

In conclusion, although cases of esophageal
carcinoma with an ARSA are uncommon,
similar reported cases have recently increased
in number. The most important thing is not
to overlook a right retroesophageal subclavian
artery in the mediastinal CT preoperatively,
and to confirm that an ARSA is associated with
a right NRILN and a right-sided terminating
thoracic duct.
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