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Abstract

Introduction: An intrathoracic bleeding from the thyrocervical branch is not common in blunt trauma, but an
interventional radiologist should be aware of the risks in order to prevent complications.

Case presentation: A 30-year-old male presented with a right pneumo-haemothorax due to active bleeding
revealed at contrast-enhanced CT, as a consequence of a fall occurred in the previous week. The patient was
treated with endovascular embolisation in an angiographic room with coils placement, since the right thyrocervical
artery was found to be supplying the pneumo-haemothorax. A radiculo-medullary branch rose from the
thyrocervical trunk, impeding the proximal embolization with microparticles and needing selective isolation of the
bleeding artery with the catheter to avoid spinal cord injuries. The treatment had a successful result and the
following CT control showed signs of recovering, without any complication.

Conclusion: Our paper presents a rare contingency, warning the operator to bear in mind the presence of arteries
feeding the spinal cord. This crucial detail precludes the use of microparticles embolisation to prevent neurologic
sequelae, whereas the use of endovascular coils for embolization should be mandatory. Moreover, this case reminds
that the post-traumatic bleeding deriving from a cervical trauma may also occur later.
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Background
The thyrocervical trunk is an ascending branch coming
off the superior wall of the subclavian artery, laterally
and in parallel to the vertebral artery. It divides into four
branches: the inferior thyroid artery, the ascending cer-
vical artery, the suprascapular artery and the transverse
cervical artery. A noticeable anatomic variability of these
vessels is known and therefore should be expected from
the interventional radiologist. An important aspect to
hold in consideration is that the anterior spinal artery,
which runs longitudinally in the anterior median groove
of the spinal cord, receives radiculo-medullary arteries

arising from the neck arteries. Even the thyrocervical
trunk emits feeding collaterals to the anterior spinal ar-
tery, usually from the ascending cervical branch; further-
more it may be linked to the brainstem through
collaterals to the vertebral arteries. These anastomoses
imply the risk of neurological sequelae after the embol-
isation of the thyrocervical trunk. Pérez-García
et al.(2019) describes in a wide case series this potential
complication in the presence of spinal collateral of thyr-
ocervical artery in endovascular embolisation procedures
performed as preoperative treatment for the resection of
tumours or as therapy for recurrent haemoptysis,
aneurysmal bone cyst and post-traumatic active-bleeding
using both microspheres and coils [1]. A paper of Tani-
zaki et al. (2012) presents a similar case of a consistent
haemothorax for thyrocervical trunk bleeding in coinci-
dence with a fall treated with coils, but the warning of
spinal branches was not mentioned [2] as in an other
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work where microparticles were used for its embolisa-
tion [3].
To the best of our knowledge, several cases of thyro-

cervical bleeding have been reported after invasive pro-
cedures, traumatic accidents, infective and vascular
diseases with an unexpected association with the
neurofibromatosis-1; all cases were treated successfully

with endovascular coils, suggesting the value of this
interventional approach [4–7]. As contrary, we found a
case of a woman treated for haemoptysis with embolisa-
tion of the thyrocervical branch through microspheres
that led to a spinal cord infarct [8]. In the literature,
there has also been outlined further possible anasto-
moses such as between the thyrocervical trunk and the

Fig. 1 Chest X-Ray and Ultrasound. On the left picture (a), the supinous chest-X ray in expirium shows a right pneumothorax, suggested by the
radiolucency of the apex and the collapsed the lung parenchyma (arrowheads pointing the visceral pleural line), while the radiopacity at right
lung base shows the presence of pleural effusion. As a consequence, a slight controlateral mediastinal shift is present. The right lung effusion was
confirmed with the ultrasound examination, revealing a dishomogenous hyperechoic material settled in the posterior pleural cavity compatible
with a huge blood clot (asterisk) as illustrated in the figure on the right (b)

Fig. 2 CT scan with contrast medium and Volume rendering of the active bleeding. The Axial CT scan (a) shows the blushing of contrast media in the
right lung apex (star) that crosses into a blood clot. The volume rendering reconstruction (b) with a back view of the subclavian artery highlights its
passage between the clavicle and the first rib. The three-dimensional reconstruction shows also, two vessels arising from the superior side of the artery, the
thick white arrow points the thyrocervical trunk while the star indicates the outflow of contrast media. In the CT slice (c) are detectable: the right lung
collapse (arrowheads), the presence of an air-fluid level (dashed line) with a dishomogeneous avascular irregular-shaped mass in the posterior pleural cavity
as hallmark of a haemo-pneumothorax with huge coagulated blood (asterisk) and, lastly, the consequent mediastinal left-shifting
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coronaries, both as congenital, and after by-pass surgery
[9–11] or with the aortic arch [12]; therefore it is rea-
sonable to suppose that in these cases an unselective
embolization might potentially led to myocardial infarc-
tion or other fatal complications.
The embolisation can be wide or local, according to

the vascular territory involved; moreover it can be per-
manent or temporary according to the embolic agent
[13]. Temporary agents include Gelfoam, while perman-
ent agents include metallic coils and embolization parti-
cles [14]. Scientific literature supports that the

thyrocervical trunk can be embolised, but microparticles
should be avoided unless the presence of communica-
tions with spinal or vertebral arteries is excluded. The
latter are less challenging and more rapidly applied in
the context of an emergency, but coils are preferred to
preserve organ functions. The clinical scenario and the
vascular variants may also affect the operative planning:
a wide embolisation with particles is an easier and faster
procedure when the operator knows it would be safe
[13]. Moreover, there is no conclusive scientific evidence
on the best approach for pneumo-haemothorax [15].

Case presentation
Our patient came to the Emergency Department com-
plaining of a rapid onset of back pain and dyspnea, fol-
lowing a fall on his back the week before during a circus
performance. Upon arrival, the patient was tachycardic
(118 bpm), euthermic and eupnoeic with normal blood
pressure. Nothing in particular emerged from the famil-
iar, habits and historical anamnesis. At the physical
examination, the breath sound at the e lung base was ab-
sent. After fainting, the patient presented asthenia and
stupor.
Chest X-ray, abdominal ultrasound and laboratory

exams were performed. They showed signs of pneumo-
haemothorax and lung collapse of the right hemithorax
(Fig. 1). The critical clinical condition, the trauma his-
tory and the finding of anemia (Serum Haemoglobin
level = 8,7 g/dL at admission) oriented to a post-
traumatic pneumo-haemothorax with active bleeding.
Right pneumo-haemothorax was treated with pleural
drainage positioning and 2 l of haematic fluid were evac-
uated. A blood transfusion was performed in order to
stabilise the patient before the Computed Tomography
(CT) scanning with contrast media, which confirmed the
diagnosis of bleeding revealing a haemorrhagic focus at

Fig. 3 Digital Subtractive Angiography and operative planning. The
picture taken with digital subtractive angiography shows the
extravasation of blood from the thyrocervical trunk (asterisk) and the
branch feeding the anterior mid-line artery of the spinal cord (white
circle) that led to slide the catheter tip forward in order to reach a
selective embolisation of the bleeding branches. The two vessels
supplying the haematoma are highlighted with the white arrows

Fig. 4 Embolisation with spirals. The first Fig. (a) shows an angiogram of the tortuous course of the bleeding vessels. The micro-catheter was inserted
over the branch supplying the spinal cord in order to obtain a selective embolisation of the blood leaking branches with two micro-coils. The second
angiographic image (b) demonstrated the closure of the haemorrhagic vessels and the patency of the radiculo-medullary spinal branch. The typical
longitudinal course of the anterior spinal artery is shown in the right frame, where it runs in parallel to the spinal processes of the vertebrae

Perrucci et al. Patient Safety in Surgery           (2020) 14:19 Page 3 of 5



the right lung apex with the suspicion of subclavian ori-
gin (Fig. 2).
Finally, the patient was transferred to the angiographic

room for the treatment of the disrupted vessel. The pro-
cedure consisted in a right transfemoral artery access.
Digital Subtractive Angiography was performed to assess
the thoracic aorta and the right posterior intercostal ar-
teries, resulting negative for active bleeding. The sub-
clavian artery and its branches were evaluated, showing
a consistent and faint contrast media leaking in the vas-
cular field of the thyrocervical trunk (Fig. 3). After cath-
eterisation, this latter vessel showed to be the source of
the suspected bleeding. A radicular-medullary spinal ar-
tery arising from the thyrocervical trunk was also
pointed out by means of the injection of contrast media.
The presence of the mentioned spinal cord feeding
branch suggested not to use the microparticles in order
to avoid its accidental embolisation, requiring instead to
slide further the catheter tip. Through a micro-catheter,
two micro-coils (3x20mm) were inserted to stop the
haemorrhagic flow. At the angiographic control any
bleeding or collateral supply to the haematoma emerged
(Fig. 4). The embolised branches presented a tortuous
course that led to a complicated endovascular
manoeuvre, which forced the last coil to make a turn-
around from the inserting direction.
The patient was hospitalised and the lower haemoglo-

bin levels were stationary (Serum Haemoglobin level = 7,
6 mg/dL). A CT scanning was performed after 3 days
from the endovascular treatment and it did not show
any sign of contrast media blushing.

Conclusion
Currently, juggling is spreading as a common practice,
often considered as a new training activity, involving a
high risk of trauma and unexpected complications. As
the juggler does not show how hard his work is, thanks
to a conscious control of the danger, a good interven-
tional radiologist needs to foresee and avoid the risks, by
having confidence in managing them.
The endovascular treatment of the thyrocervical trunk

branches may have difficulties due to the course of the
vessels and the eventual presence of spinal cord supply-
ing artery contraindicates the use of microparticles. CT
angiography in our patient missed describing the pres-
ence of the spinal collateral branch and cannot be con-
sidered reliable in revealing anomalous connections with
other vessels: a further study of the vascular anatomy
during angiography is mandatory.
In our experience a selective approach is mandatory in

order to preserve the integrity of the axial nervous sys-
tem. Therefore, during every interventional procedure,
the operator should be prepared to choose the best tech-
nique to control the bleeding and prevent the

predictable complications aiming for the best outcome
for the patient.
To the best of our knowledge, this paper is the first

describing the procedure of embolisation for a bleeding
of the thyrocervical trunk after a blunt trauma inserting
the distal extremity of the coil along the bleeding vessel,
like a wire, to permit to the proximal closure of the ves-
sel itself and preventing from the risk of spinal infarct in
case of microparticles use.

Abbreviation
CT: Computed Tomography

Acknowledgements
Not applicable.

Authors’ contributions
All authors contributed to the manuscript draft and the research. RG
supervised all the project. All authors read and approved the final
manuscript.

Funding
This research did not receive any specific grant from any funding agency in
the public, commercial or not-for-profit sector.

Availability of data and materials
Data sharing is not applicable to this article, because no datasets were
generated or analyzed during the current study.

Ethics approval and consent to participate
This case report does not involve any active intervention for patients, and
therefore ethics approval is waived.

Consent for publication
Written informed consent was obtained from the patient for publication of
this case report and any accompanying images. A copy of the written
consent is available for review by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Author details
1Department of Interventional and Diagnostic Radiology, Arcispedale
Sant’Anna, Ferrara, Italy. 2Section of Diagnostic Imaging, Department of
Morphology, Surgery and Experimental Medicine, University of Ferrara,
Ferrara, Italy. 3Azienda Ospedaliero-Universitaria - Nuovo Sant’Anna Hospital,
via A. Moro 8, Cona, Ferrara, Italy. 4Radiology Department, University
Radiology Unit, Sant’Anna University Hospital, Ferrara, Italy.

Received: 24 January 2020 Accepted: 28 April 2020

References
1. Pérez-García C, Malfaz C, del Valle Diéguez M, Fortea Gil F, Saura Lorente J,

Echenagusia Boyra M, et al. Embolization through the thyrocervical trunk:
vascular anatomy, variants, and a case series. J Neurointerv Surg [Internet]
2018;10(10):1012–1018. Available from: http://jnis.bmj.com/lookup/doi/
https://doi.org/10.1136/neurintsurg-2018-013808.

2. Tanizaki S, Hayashi H. Massive Hemothorax after blunt transverse cervical
artery injury. J Emerg Med [Internet]. 2012;43(6):e397–9 Available from:
https://linkinghub.elsevier.com/retrieve/pii/S0736467911001703.

3. Van Velde R, Sars PRA, Olsman JG, Van De Hoeven H. Traumatic
retropharyngeal haematoma treated by embolization of the thyrocervical
trunk. Eur J Emerg Med. 2002;.

4. Ghori MA, Al Zubaidi A, Khwaja A. Thyrocervical trunk perforation: A rare
vascular complication during cardiac intervention through right radial
approach: A case report and literature review. J Saudi Hear Assoc [Internet].
2019;31(3):121–4 Available from: https://linkinghub.elsevier.com/retrieve/pii/
S1016731519300351.

Perrucci et al. Patient Safety in Surgery           (2020) 14:19 Page 4 of 5

https://doi.org/10.1136/neurintsurg-2018-013808
https://linkinghub.elsevier.com/retrieve/pii/S0736467911001703
https://linkinghub.elsevier.com/retrieve/pii/S1016731519300351
https://linkinghub.elsevier.com/retrieve/pii/S1016731519300351


5. Elamurugan E, Ram D. A tale of two bleeds-an uncommon manifestation in
neurofibromatosis-1. Interact Cardiovasc Thorac Surg. 2019.

6. Hung MC, Yang E, Huang YC, Chang RS. Spontaneous hemorrhage within
the neck of a neurofibromatosis type 1 patient. J Emerg Med. 2012.

7. Jakanani G, Kenningham R, Bolia A. Active retropharyngeal hemorrhage
from an acute thyrocervical artery injury: A rare complication of
hyperextension cervical spine injury. J Emerg Med. 2012.

8. An JY, Song IU, Kim WJ, Kim JS, Kim YI, Lee KS. Posterior cervical spinal cord
infarction following thyrocervical trunk embolization. European Neurology.
2008.

9. Hato-Oka J, Sakane K, Tanigawa J, Ishizaka N. Spontaneous thyrocervical
trunk to left circumflex artery communication. Internal Medicine. 2015.

10. Geske JB, Barsness GW, Gulati R. Collateralization of an occluded left internal
mammary artery coronary bypass graft. J Invasive Cardiol. 2011.

11. Goebel N, Tartini R, Turina M. Residualangina nach Mammaria-bypass
infolge eines anomalen Abgangs des Truncus thyreocervicalis. RoFo
Fortschritte auf dem Gebiete der Rontgenstrahlen und der Nukl. 1985.

12. Ozan H, Simsek C, İlgi S, Dağdeviren A, Akkin SM, Oğur E. A persistent
functional artery connecting the thyrocervical trunk and the aortic arch.
Embryonic remnant or important aortic vas vasorum? Ann Anat - Anat
Anzeiger [Internet]. 1995 Jan;177(1):89–92. Available.

13. Burdick TR, Hoffer EK, Kooy T, Ghodke B, Starnes BW, Valji K, et al. Which
arteries are expendable? The practice and pitfalls of embolization
throughout the body. Semin Interv Radiol. 2008.

14. Lopera JE. Embolization in trauma: principles and techniques. Semin Interv
Radiol. 2010.

15. Molnar TF. Thoracic trauma: which chest tube when and where? Thorac
Surg Clin. 2017;27(1):13–23. https://doi.org/10.1016/j.thorsurg.2016.08.003.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Perrucci et al. Patient Safety in Surgery           (2020) 14:19 Page 5 of 5

https://doi.org/10.1016/j.thorsurg.2016.08.003

	Abstract
	Introduction
	Case presentation
	Conclusion

	Background
	Case presentation
	Conclusion
	Abbreviation
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

