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ANATOMIC VARIATIONS

Thoracic duct relationships to abnormal neurovascular structures
in cervicothoracic regions: case study and clinical relevance
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Abstract The presence of variant intercostal and
bronchial arteries and variable position of left recurrent
laryngeal nerve (LRLN) along the course of thoracic duct
(TD) may have clinical relevance in various cervicotho-
racic surgeries.
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Introduction

The presence of variant blood vessels or nerves in close
relationship to the TD may have clinical relevance to TD
injury in various mediastinal and cervical surgeries.

Case study

The TD was traced from its origin until termination in old
female during the dissection of 25 cadavers at anatomy
department, Osaka medical college. After passing through
the aortic hiatus, the TD ascended normally behind the
esophagus between descending aorta and azygos vein until
the level of tracheal bifurcation (T4-5) where it became
paraesophageal (Fig. 1, inset). The duct passed upward
through a vascular tunnel formed by anomalous bifurcated
right posterior intercostals artery (Fig. 1, inset), then pas-
sed deep to the aortic arch. Sectioning and retraction of
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aortic arch ventrally revealed that the TD passed deep to
variant common bronchial artery trunk arising from the
aortic arch at its junction with descending aorta. At this
location, the LRLN looped under the aortic arch superficial
to both the TD and the variant common bronchial artery
trunk (Fig. 1). Thus, the common bronchial artery trunk
near its origin was between LRLN ventrally and TD dor-
sally. The bronchial artery crossed the left main bronchus
ventrally toward the carina where it terminated at the right
main bronchus after giving branches to both bronchi. The
TD was followed cranially to the superior mediastinum and
root of the neck (Fig. 2 and left inset). The TD ascended
deep to the left subclavian artery then reappeared between
the latter artery and the esophagus close to and just deep to
LRLN within a vascular cervical triangle formed by left
subclavian, left common carotid and inferior thyroid
arteries. The TD then arched crossing ventral to the sym-
pathetic trunk and left subclavian artery below the inferior
thyroid artery where it received a branch from the middle
cervical ganglion (Fig. 2), right lower inset). In addition,
the latter ganglion sent a nerve loop; ansa subclavia just
above the dome part of TD. The duct finally descended
down crossing the vertebral vein superficially to its
termination at the venous angle.

Discussion

Normally and during ascent of the TD through the posterior
mediastinum, the thoracic vertebrae, right intercostal
arteries, and terminal portions of the hemiazygos and
accessory hemiazygos veins are posterior to it [12]. At the
level of TS5, the TD enters the superior mediastinum where
it is first crossed anteriorly by the aortic arch and then runs
posterior to the initial segment of the left subclavian artery.
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Fig. 1 Dissection of mediastinal portion of thoracic duct (TD). The
aortic arch (AA) was sectioned and displaced laterally. The inset
shows a deeper dissection of the TD by retraction of esophagus
anteriorly. The long arrows indicate anomalous intercostals artery

Passing into the neck, it arches laterally at the level of the
C7, and curves anterior to the vertebral vessels, the left
sympathetic trunk and the thyrocervical trunk or its
branches. Finally, the duct descends anterior to the left
subclavian artery and ends by opening into the junction of
the left subclavian and internal jugular veins [14]. In the
present case, the passage of TD within a vascular tunnel
formed by bifurcated intercostal artery (Fig. 1, inset) may
result in its injury during exposing intercostal arteries in
surgical treatment of descending thoracic aneurysms [7].
Also at this location, the duct could be injured during tho-
racoscopic approaches for sympathectomy, discectomy and
corpectomy [1, 4]. After its exit from the vascular inter-
costal tunnel, the duct passed just deep to variant common
bronchial artery trunk (Fig. 2). The presence of variant
common bronchial artery trunk was previously reported
where it looped under LRLN [3]; however, in this case, the
artery is found between the TD dorsally and LRLN ven-
trally. Therefore, there is a possibility of injury of both
LRLN and TD during ligation or selective embolization of
this artery for the treatment of recurrent hemoptysis and
bronchial arteriovenous malformations [2, 10, 16].

As shown in Fig. 2, the TD entered the neck where it
arched laterally passing superficial to left subclavian artery
and deep to Left common carotid artery where it formed the
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while the short arrows mark anomalous common bronchial artery
trunk. E esophagus, LRLN left recurrent laryngeal nerve, AV azygos
vein, VN vagus nerve

dome part (Fig. 2). This cervical part of TD usually passes
anterior to the thyrocervical trunk or its branches [14].
However, as shown in Fig. 2, the cervical part of TD passed
below the inferior thyroid artery in a relatively lower
position than usual. This relatively lower position of TD
may render it more liable to be injured in stellate ganglion
blocking [15]. TD injury during anterior cervical discec-
tomy was the result of unusually cephalic location of the TD
arch in the neck [4]. Moreover, the arched part of TD
received a direct branch from middle cervical ganglion
close to ansa subclavia (Fig. 2 and right lower inset).
Whether it is innervation of or just abnormal communica-
tion to the TD from middle cervical ganglion, this needs
further studies. This is supported by recent study in young
and elderly human subjects where immunostaining for
general nerve fibers with a PGP 9.5 marker disclosed a
diffuse innervation of the TD in young subjects, which was
strongly reduced in elderly subjects The authors found that,
in young subjects, tyrosine hydroxylase and neuropeptide Y
immunoreactive fibers, markers of noradrenergic postgan-
glionic sympathetic fibers were frequent [6]. It is possible
that such innervation of TD by middle cervical ganglion
acts in a similar way to the innervation of the aortic body by
same ganglion through ansa subclavia [5]. In addition, it has
been reported that the stellate ganglion gives off a cardiac
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Fig. 2 Dissection of cervical portion of TD. AA aortic arch, LSCA left
subclavian artery, LCCA left common carotid artery, 7D thoracic duct,
LRLN left recurrent laryngeal nerve, E esophagus, ITA inferior thyroid
artery, 7G thyroid gland, ST sympathetic trunk, AS ansa subclavia,

branch and branches to nearby vessels [14]. Figure 2
showed that both the cervical vertical (ascending) part of
TD and LRLN are located close to each other within a
triangle bounded by left subclavian artery laterally, left
common carotid artery medially and inferior thyroid artery
superiorly (this triangle is formed artificially by widening
the interval between left common carotid and left sub-
clavian arteries). This arterial triangle has some similarity to
Simon triangle which is formed by the esophagus medially,
carotid artery laterally and inferior thyroid artery superiorly
regarding the presence of LRLN within the contents of both
triangles [9, 13]. Many surgeons prefer to identify the
LRLN below the inferior thyroid artery level and trace its
course to the nerve junction during thyroidectomy [8].
However, as shown here in Fig. 2, the TD is below the
inferior thyroid artery and close to abnormally located
LRLN (near lateral border of esophagus); therefore, the
duct may be injured in this location when surgeons try to
identify LRLN in thyroidectomy and central neck dissec-
tion for malignant tumors [11].

In summary, the presence of abnormal intercostal and
bronchial arteries and variable position of LRLN along the
course of TD should be expected by surgeons to avoid
iatrogenic damage to the TD and/or related abnormal
neurovascular structures in various surgeries, which could
be fatal.

VV vertebral vein, LBCV left brachiocephalic vein. The long arrows
in the main figure and right lower inset point to a branch from middle
cervical ganglion (MCG) to TD while arrow head in left lower inset
indicates LRLN. The star marks the left venous angle

Conflict of interest The authors declare that they have no conflict
of interest. No financial relationship with any organization regarding
this work is found.

References

1. Abuzayed B, Tuna Y, Gazioglu N (2012) Thoracoscopic anatomy
and approaches of the anterior thoracic spine: cadaver study. Surg
Radiol 34:539-549

2. Chung MJ, Lee JH, Lee KS, Yoon YC, Kwon OJ, Kim TI (2006)
Bronchial and nonbronchial systemic arteries in patients with
hemoptysis: depiction on MDCT angiography. AJR Am J
Roentgenol 186:649-655

3. Eid N, Otsuki Y (2010) Anomalous bronchial arteries with sur-
gically important relationships to abnormal recurrent laryngeal
nerve and thoracic duct. Clin Anat 23:897-898

4. Hart AK, Greinwald JH Jr, Shaffrey CI, Postma GN (1998)
Thoracic duct injury during anterior cervical discectomy: a rare
complication Case report. J Neurosurg 88:151-154

5. Loukas M, Zhan XL, Tubbs RS, Mirchandani D, Shoja MM
(2008) The ansa subclavia: a review of the literature. Folia
Morphol (Warsz) 67:166—170

6. Mignini F, Sabbatini M, Cavallotti C, Cavallotti C (2012)
Analysis of nerve supply pattern in thoracic duct in young and
elderly men. Lymphat Res Biol 10:46-52

7. Minami H, Mukohara N, Shida T (2006) Postoperative chylo-
thorax in patients with thoracic aortic aneurysm. Ann Thorac
Cardiovasc Surg 12:116-120

8. Mirilas P, Skandalakis JE (2003) Zuckerkandl’s tubercle: Han-
nibal ad Portas. J Am Coll Surg 196:796-801

@ Springer



972

Surg Radiol Anat (2013) 35:969-972

10.

11.

12.

. Mohebati A, Shaha AR (2012) Anatomy of thyroid and para-

thyroid glands and neurovascular relations. Clin Anat 25:19-31

Osiro S, Wear C, Hudson R, Ma XX, Zurada A, Michalak M,
Loukas M (2012) A friend to the airways: a review of the
emerging clinical importance of the bronchial arterial circulation.
Surg Radiol Anat 34:791-798

Roh JL, Yoon YH, Park CI (2008) Chyle leakage in patients
undergoing thyroidectomy plus central neck dissection for dif-
ferentiated papillary thyroid carcinoma. Ann Surg Oncol 15:
2576-2580

Skandalakis JE, Skandalakis LJ, Skandalakis PN (2007) Anatomy
of the lymphatics. Surg Oncol Clin N Am 16:1-16

@ Springer

13.

14.

15.

16.

Simon MM (1943) Recurrent laryngeal nerve in thyroid surgery.
Triangle for its recognition and protection. Am J Surg 60:9
Standring S (2008) Gray’s anatomy: the anatomical basis of
clinical practice. In: Thorax, 40th edn. Churchill Livingstone,
Elsevier, UK, pp 942-943

Thompson KJ, Melding P, Hatangdi VS (1981) Pneumochylo-
thorax: a rare complication of stellate ganglion block. Anesthe-
siology 55:589-591

Yoon W, Kim JK, Kim YH, Chung TW, Kang HK (2002)
Bronchial and nonbronchial systemic artery embolization for life-
threatening hemoptysis: a comprehensive review. Radiographics
22:1395-1409



	Thoracic duct relationships to abnormal neurovascular structures in cervicothoracic regions: case study and clinical relevance
	Abstract
	Introduction
	Case study
	Discussion
	Conflict of interest
	References


