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Abnormal Arrangement of Neurovascular Structures in
Superior Mediastinum and Cervical Root in a Case of
Situs Inversus Totalis
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Abstract : This study is the case report for the topographic anatomy of the major blood vessels and nerves
located in the cervical root and superior mediastinum of a 63-year-old male cadaver with situs inversus
totalis donated for research purposes. The internal jugular vein and subclavian vein combined to form the
brachiocephalic vein did not differ from the normal case, but the right brachiocephalic vein was formed longer
than the left, and crossed the front of the aortic arch to joined into the superior vena cava. The thoracic duct was
joined to the right venous angle. The branching order of the main branches of aortic arch was the same as in
the normal case: brachiocephalic artery, common carotid artery, and subclavian artery, but the first branch, the
brachiocephalic artery, branched into the left common carotid artery and left subclavian artery after branching.
Afterwards, the common carotid artery and subclavian artery, which sequentially branched from the aortic
arch, traveled to the right cervical root to form the right common carotid artery and the right subclavian artery.
The recurrent laryngeal nerve, which branches off from the vagus nerve, also had a left-right reversed pattern
compared to the normal running course. The right recurrent laryngeal nerve wound the aortic arch, and the left
recurrent laryngeal nerve wound the left subclavian artery and traveled up toward the larynx. Patients with
situs inversus totalis are very rare cases, and it is not easy for clinicians to quickly identify the anatomy and
positional relationship of nerve and vascular structures during surgery because it is not a familiar form. This study
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(i) ) = 3 (b

presents in detail the positional relationships of nerves and vascular structures in the cervical root and superior

mediastinum of cadavers with situs inversus totalis, so we think this report will be helpfull reducing confusion for

surgeons and improving safety during surgery for patients with situs inversus totalis.
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Fig. 1. The situs inversus totalis. Thoracic organs were inverted
from their normal position. LV, left ventricle; LA, left atrium; SVC,
superior vena cava; AA, ascending arota; BCA, brachiocephalic
artery; CCA, common carotid artery; SCA, subclavian artery.

&eFeH HAB/AE 71531 ol B FEjet v

W h(Fig. 1).
2 d3= 201099 7]531 AAE gAFo = 2022 o]A
o A7t A= SEHE 7BYF N L3 9

o
+%19] ol sFstA| Y=t
g 1
1. Venous structures

Sotdu A AR L2,

2%2] 7} % (ante-



SUEZRHFES AlMle] Mz 2t S8 M "2 & 149

Fig. 2. Venous structures of the cervical root. The front (B), right (A), and left (C) view. AJV, anterior jugular veins; JVA, jugular venous
arch; 1JV, internal jugular vein; CCA, common carotid artery; VN, vagus nerve; PN, phrenic nerve; BCV, brachiocephalic vein; SCV, sub-
clavian vein; SVC, superior vena cava; AA, ascending aorta; BCA, brachiocephalic artery; ITA, internal thoracic artery; EJV, external jugu-
lar vein.

rior jugular veins)< £ & (jugular venous arch)o]| ]3|
AZAT o] Q]det FZ o] &2 W (internal jugular vein)
34219 FEiet SUsHA ¥E 2559 (common carotid
artery)9] 71&o] $1%|519 2w, BPZE AW (external jugular
vein) 3 FFA o2 LYW 71| Y5t (Fig.
2). £EA w3l HIAW AW (subclavian vein)©] TAA T
2] (brachiocephalic vein)& FAdh= A2 FAZQ §
Bje} vlaste] Zolz} giglont Alat ge ZadZ
(thoracic duct)o] LE% AWMzto 2 FFE|FIch(Fig. 3). T
HE|gwo] FAHH o] LEXH TP HLE s ol
EAEE 23U, LELE5W U En |5l
UE EAH R 7R AR L EHEH AZo|A ddH e
W AA YW (superior vena cavaye B3
o ol2|g Fei= BFH AW §dut vl wsto] FH
71 uH A 9] FEjE E AT (Fig. 2).

2. The positional relationship of major
neurovascular structures

mmelol oM =T 29lo] XSk gl k=, v
FAZ H F8 2HSY X BAE FUsH. ds
of A WA 7= B8 T LA B 259 (brachioce-
phalic artery)0] %01} B8 o] o] o0 2%o] oy ¢ Fig. 3. The thoracic duct (TD) joins the venous angle on the right

o L side. IJV, internal jugular vein; SCV, subclavian vein; BCV, bra-
&3 sl FYPoto] A Ee W AP LFHORE BXE  chiocephalic vein.
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Fig. 4. The positional relationship of major neurovascular structures on the cervical root and the superior mediastinum. The front (B), right
(A), and left (C) view. The first branch of the aorta is the brachiocephalic artery (BCA). It ascends to the left side of neck and divides into
the common carotid artery (CCA) and subclavian artery (SCA). The CCA and SCA of the right side arise from aortic arch independently.
The vagus nerve runs downward at the lateral to the CCA and crosses the anterior of the SCA on both sides. The recurrent laryngeal nerve
(arrow) arising from the right VN passes below and behind the arch of the aorta and ascends beside the trachea to the larynx. The recurrent
laryngeal nerve on the left side passes below the SCA and ascends medial to the CCA. The SCA and brachial plexus pass through between

the anterior and posterior scalene muscles.
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225 (common carotid artery)Z} B4 L-5 3 (subclavian
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3. The branches of the subclavian artery
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Fig. 5. The branches of the subclavian artery (SCA). The front (B), right (A), and left (C) view. The common carotid artery (CCA) was cut-
ted and lifted upside down. The branching patterns of the SCA are same on both sides. The branches arise the vertebral artery (VA) followed
by the thyrocervical trunk (TCT), the internal thoracic artery (ITA), the transverse cervical artery (TCA), then the suprascapular artery (SSA).
The inferior thyroid artery (IThA) arising from the TCT passes behind the sympathetic trunk (ST) and anterior to the recurrent laryngeal
nerve on both sides. The ansa subclavia (arrow) winds the SCA at both sides.
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