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Abstract

A 68-year-old man was referred to our hospital because of mediastinal tumor on chest computed tomography (CT). Contrast-
enhanced CT showed azygos continuation of the inferior vena cava (IVC). The retro-hepatic IVC was absent superior to the
renal veins. The IVC continued into the dilated azygos vein, which joined the superior vena cava. The hepatic vein drained
directly into the right atrium. The mediastinal tumor was close to the dilated azygos vein. Video-assisted thoracoscopic
resection of the mediastinal tumor was performed, using four ports and CO, insufflation. Histological examination of the
resected specimen revealed a pericardial cyst without malignancy. After a favorable postoperative course, the patient was
discharged 4 days after surgery. It is important to recognize this anomaly before thoracic surgery, because transection of the
azygos vein can be fatal. Video-assisted thoracoscopic resection of mediastinal tumor close to the azygos vein using CO,

insufflation avoids injury to the azygos vein.
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Introduction

Azygos continuation of the inferior vena cava (IVC) is rare
congenital disease [1]. It is important to recognize this con-
dition before thoracic surgery, because transection of the
azygos vein in a patient with azygos continuation of the IVC
can be fatal [2]. There have been a few reports of thoracic
surgery in patients with azygos continuation of the IVC
[2—7]. We herein report a patient with azygos continuation of
the IVC who underwent video-assisted thoracoscopic resec-
tion of a mediastinal tumor close to the azygos vein using
carbon dioxide (CO,) insufflation.
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Case report

A 68-year-old man was referred to our hospital because
of a mediastinal tumor discovered on chest computed
tomography (CT). Contrast-enhanced CT showed azygos
continuation of the IVC (Figs. 1, 2). The retro-hepatic
IVC was absent superior to the renal veins. The IVC
continued into the dilated azygos vein with a diameter
of 25 mm, which joined the superior vena cava (SVC).
The hepatic vein drained directly into the right atrium.
The mediastinal tumor with a diameter of 20 mm was
located at the pretracheal region and close to the dilated
azygos vein. The patient had multiple spleens on the left
side and intestinal malrotation, but no heterotaxia of other
organs. Chest magnetic resonance imaging showed a medi-
astinal tumor with low-signal intensity on T1-weighted
images and high-signal intensity on T2-weighted images,
which was diagnosed as a cystic tumor. Echocardiogra-
phy revealed no cardiac anomalies. Compared with the
previous chest CT, the mediastinal tumor has increased in
3 months (diameter 16-20 mm). To confirm the diagno-
sis and treat the mediastinal cystic tumor, we performed
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Fig.1 Computed tomography (CT) showing the mediastinal tumor
(arrow) with a diameter of 20 mm located at the pretracheal region
close to the dilated azygos vein (arrowhead) with a diameter of
25 mm
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Fig.2 a Coronal view and b three-dimensional reconstruction of CT,
showing that the IVC continued into the dilated azygos vein (arrow-
head), which joined the superior vena cava (SVC). There were mul-
tiple spleens on the left side (blue circle). Three-dimensional recon-
struction showed agenesis of the retro-hepatic IVC, and the hepatic
vein drained directly into the right atrium (yellow arrow)

video-assisted thoracoscopic surgery (VATS) using four
ports (three 5-mm ports and one 10-mm port) and CO,
insufflation with an intrapleural pressure of 7 mm Hg. The
azygos vein, which was dilated and close to the tumor,
was dissected from the tumor. Considering possibility
of malignancy and surgical margin, the tumor and pre-
tracheal lymph node were resected en bloc (Fig. 3). The
lymph nodes close to the azygos vein were not resected
and remained because of the possible azygos vein injury.
The intraoperative-frozen pathological examination was
not performed. Histological examination of the resected
specimen revealed pericardial cyst with no malignancy.
The patient’s postoperative course was favorable and he
was discharged 4 days after surgery.
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Fig.3 Surgical view showing the dilated azygos vein (arrowhead)
after resection of the mediastinal tumor

Discussion

Azygos continuation of the IVC is rare congenital anom-
aly of the vena cava, which has an incidence of 0.6% in
patients with congenital heart defect [1]. It is commonly
associated with polysplenia syndrome, a type of situs
ambiguus [8, 9]. The majority of patients with polysplenia
syndrome have been reported to die by the age of 5 years
from severe cardiac anomalies; less than 10% of patients
have normal hearts or minor cardiac defects and reach
adulthood without symptoms [10]. Our patient had multi-
ple spleens and intestinal malrotation, but no heterotaxia
of other organs or cardiac anomalies. This was probably
why he remained asymptomatic, with the anomaly not
being detected until he was in his 60s. Isolated azygos
continuation of the IVC with no associated congenital
anomalies has also been reported [11], and this anomaly
should be suspected in all patients with an enlarged azygos
vein. In addition, it must be differentiated from congestive
heart failure, an obstruction of the SVC, and splenic or
portal vein thrombosis with portal hypertension [4].

The literature contains some reports of thoracic sur-
gery in patients with azygos continuation of the IVC [2-7].
When these patients undergo thoracic surgery, surgeons
should avoid ligation or transection of the azygos vein,
because acute interruption of venous return from bilateral
kidney and lower body leads to acute renal insufficiency
and hypotension [2, 6]. In an esophageal surgery proce-
dure, the azygos vein is transected conventionally to facili-
tate the resection of carcinomas, lymph-node dissection,
and gastroesophageal anastomosis [7]. A standard right
thoracotomy [4, 5, 7], left thoracotomy [3], transection
of the right superior intercostal vein [4], or veno-venous
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bypass between the left femoral vein and the jugular vein
[7] were considered necessary to provide a sufficient oper-
ative field of view in patients with azygos continuation
of the IVC. Martin-Malagén et al. performed the second
right thoracotomy after azygos vein transection and recon-
structed the vein with a prosthetic polytetrafluoroethylene
graft. However, the patient’s condition deteriorated due
to acute graft thrombosis, which led to death 1 day later.
If the azygos vein is injured or transected in patients with
azygos continuation of the IVC, not only venous recon-
struction or bypass but also postoperative anticoagulation
therapy should be considered. Although there have been
a few reports of thoracic surgery except for esophageal
surgery in patients with azygos continuation of the IVC,
surgeons should be aware of this anomaly when perform-
ing not only esophageal surgery but also surgery for lung
cancer or mediastinal tumor.

VATS has been increasingly adopted for mediastinal
tumor resection [12]. When performing VATS, CO, insuf-
flation is used to compress the ipsilateral lung and mediasti-
num, providing a better operative field of view and making
the dissection safer [13]. As shown in Fig. 3, CO, insuf-
flation has enlarged the pretracheal space, and we gained
enough operative field to dissect the tumor from the dilated
azygos vein. It has been reported that CO, insufflation with
single-lung ventilation increases central venous pressure,
while low-pressure CO, insufflation (< 10 mmHg) does not
have adverse hemodynamic effects [14]. In this patient, we
should care the decrease of venous return from not only
upper body but also lower body through the dilated azygos
vein, and this could cause hemodynamic effects. Therefore,
we used low-pressure CO, insufflation with an intrapleural
pressure of 7 mm Hg, and there were neither hemodynamic
nor respiratory disturbances. We chose a VATS approach
using CO, insufflation to enable safe resection of the medi-
astinal tumor while avoiding injury to the azygos vein.

Conclusion

We encountered a patient with azygos continuation of the
IVC who underwent video-assisted thoracoscopic resection
of mediastinal tumor close to the azygos vein. It is important
to recognize this anomaly before surgery and avoid injury
to the azygos vein.
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