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A survived case of penetrating neck injury
with intrathoracic organ damage

Atsushi Kagimoto, Takeshi Mimura“®, Nanami Hiraiwa and Yoshinori Yamashita

Abstract

Background: Thoracic surgeons rarely encounter stab wounds with injury to the intrathoracic organs. However, such
sudden and urgent situations could arise; therefore, experiences in managing such cases are invaluable.

Case presentation: An 84-year-old woman with depression who had a stab injury in the neck caused by a broad-
bladed kitchen knife was brought to our facility by ambulance. She was stable in the emergency room; however, a
computed tomography scan revealed that the blade had penetrated the right thoracic cavity. A right hemopneu-
mothorax was seen. Considering the possibility of injury to the major vessels, a median sternotomy was performed.
During the dissection around the blade, the patient started bleeding profusely, which required repair of an injury to
the right internal jugular vein. The blade tip had penetrated the dorsal right upper lung lobe; however, it did not reach
the hilum, and the knife was carefully removed. The damaged area of the lung was removed by wedge resection.

Conclusion: Patients with deep stab wounds from knives are often hemodynamically stable because the blade acts
as tamponade and prevents hemorrhage. Therefore, a surgical approach that allows for good visualization should be

considered for the extraction of the blade.
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Background

Thoracic surgeons rarely encounter stab wounds with
injury to the intrathoracic organs. However, such sudden
and urgent situations could arise; therefore, experiences
in managing such cases are invaluable. We present a case
of penetrating neck injury with damage to the intratho-
racic organs and an impactful appearance that we treated
successfully.

Case presentation

An 84-year-old woman with depression had a stab injury
in the neck and was brought to our facility in an ambu-
lance. There was a broad-bladed kitchen knife lodged
above her substernal notch with about 15 cm of the blade
inside her body (Fig. 1a). The patient was conscious and
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able to speak. Her blood pressure and heart rate were
187/126 mmHg and 127 bpm, respectively, and her per-
cutaneous oxygen saturation was 98% under 5 L/min of
oxygen administration. The computed tomography (CT)
scan showed that the blade had penetrated the right tho-
racic cavity from the left side of the right brachiocephalic
vein. A right hemopneumothorax, with collapse of about
half of the right lung and a small amount of thoracic effu-
sion, was observed, and laceration of the right upper lobe
(RUL) was suspected. It was unclear at that time whether
there were any massive vascular or hilar injuries (Fig. 1b,
c). Therefore, considering the importance of securing the
blood vessels, we decided to extract the knife in the oper-
ating room. A cardiovascular surgeon was included in the
surgical team considering the possible need for extracor-
poreal membrane oxygenation and repair of large vascu-
lar injuries.

After careful induction of anesthesia, a median ster-
notomy was performed, and the right pleural cavity
was opened (Additional file 1: Video S1). The blade had
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Fig. 1 Preoperative image. a A broad-blade kitchen knife penetrating the neck. b Three-dimensional reconstruction from the preoperative
computed tomography scan. The knife pierced through the left side of the right brachiocephalic vein and into the right thoracic cavity. ¢ Chest
computed tomography showed a right hemopneumothorax with collapse of about half of the right lung and a small amount of thoracic effusion

penetrated between the right brachiocephalic artery
and vein and had reached the right pleural cavity.
While dissecting around the blade, the patient suddenly
began to bleed, and hemostasis was achieved by com-
pression with a cotton swab (Naruke-type Thoraco-
cotton"™, KENZMEDICO CO., LTD., Saitama, Japan).
A 1.5-cm injury to the right internal jugular vein was
found (Fig. 2a). The vascular injury was repaired by
continuous sutures with 5-0 PROLENE® (Ethicon,
Somerville, NJ, USA), clamping the proximal and dis-
tal sides. The blade tip was embedded in the RUL but

did not reach the hilum; therefore, we were able to
carefully extract the blade (Fig. 2b). The damaged RUL
area was removed by wedge resection with automatic
suturing instruments (Tri-Staple” Radial Reload Black
cartridge and Tri-Staple™ Black cartridge 60 mm with
the Signia"" stapling system, Medtronic, Minneapolis,
MN, USA). There was no injury to the vagus nerve or
any other nerves. On postoperative day (POD) 3, the
patient was weaned from mechanical ventilation, and
the right chest drain was removed. On POD 5, she was
transferred to a psychiatric ward for the treatment of
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upper lobe (blue arrow)

Fig. 2 Intraoperative image. a The right internal jugular vein is damaged (blue arrow) by the knife (yellow arrow). b The knife (yellow arrow)
penetrated between the right brachiocephalic artery and vein and reached the right pleural cavity. The blade tip had penetrated the dorsal right

depression. She has remained healthy for 3 years with
no infections or other complications.

Discussion

General thoracic surgeons, especially those in developed
countries, rarely encounter patients with stab wounds
that penetrate the thoracic organs. However, it is impor-
tant to plan the treatment strategy in such cases as these
injuries have high mortality [1]. In a South African study
about the management of injuries with retained knife
blades comprising 33 patients, simple extraction was
performed in 19 patients (58%), and bleeding occurred
only in one patient (5%) [2]. In a case series of 154 stab
wounds associated with an event of terrorism in Israel, 4
patients developed hemodynamic collapse after extrac-
tion of the impaled knife [1]. Patients with retained
blades and injuries to the major vessels might be hemo-
dynamically stable on admission because the blade can
act as tamponade and prevent hemorrhage. Therefore, in
cases of a retained blade with a suspected vascular injury
in the thoracic cavity, the blade should be extracted fol-
lowing a surgical approach that allows for adequate
exposure and securing control of the proximal and distal
vascular structures before removal of the impaled blade.
In this case, the patient was conscious and able to speak
in the emergency room. However, intraoperatively, there
was sudden bleeding during dissection around the blade.
If we had attempted a simple extraction before the sur-
gery, we might not have been able to save her life. The
incidence of complications, such as infection or neuro-
logical defects after surgery for stab wounds is high [1];
hence, careful management is important.

Neck injuries are divided into three distinct zones:
1, 2, and 3 [3]. Zone 1, which was the area applicable
to this case, is defined inferiorly by the clavicle/ster-
nal notch and superiorly by the horizontal plane that

passes through the cricoid cartilage. Zone 1 injuries are
less common, accounting for only 10% of neck injuries
[4]; however, they have a high rate of fatality due to the
presence of many important blood vessels in this region
[5]. In addition, intrathoracic organ injuries often coex-
ist with penetrating neck injuries [6]. Considering such
possibilities, safer treatment options should be planned.
It is essential to consult with a cardiovascular surgeon
for assistance in preparing for the procedures involving
injuries to the large vessels and the use of extracorpor-
eal membrane oxygenation.

If the patient’s vital signs are stable, routine radio-
graphic examinations are recommended for deep stab
wounds to define the relationships between the imple-
ments and major visceral structures and vessels [6]. In
our case, a CT scan was performed; however, the vascu-
lar injury could not be completely visualized due to the
presence of an artifact. Angiography is useful and rec-
ommended when the presence or absence of vascular
injury is obscured by artifacts, especially if the patient’s
vital signs are stable [7, 8]. However, in our case, the
broad-bladed kitchen knife was still entrenched in the
patient’s neck, and it was important to remove the knife
as soon as possible to prevent a state of shock, which
could have occurred even with a slight movement by
the patient. The outcome in this case was good, due to
immediate surgery with median sternotomy, consider-
ing the repairs of major vessels or lung resection. This
approach provided a good visual field and prevented a
potential catastrophe. If the median sternotomy would
have failed to provide a good visual field, we would
have made an additional incision, such as a high ante-
rolateral thoracotomy or supraclavicular incision. In
patients with deep thoracic stab wounds, the surgical
approach should be selected considering all the possi-
ble situations.
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Conclusion

We successfully treated a case of penetrating neck injury
with intrathoracic organ damage. When treating patients
with deep stab wounds caused by knives, major vessel
or visceral organ damage should be suspected, and the
retained blade should be extracted by a surgical approach
that allows for good visualization.

Abbreviations
CT. Computed tomography; RUL: Right upper lobe (RUL); POD: Postoperative
day (POD).

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/540792-021-01163-1.

Additional file 1: Intraoperative findings of extraction of the embedded
knife.

Acknowledgements
We would like to thank Editage (http://www.editage.com) for the English
language editing and reviewing.

Authors’ contributions

AK drafted this manuscript. TM revised this manuscript. NH and YY contrib-
uted to the revision of this manuscript and final approval of this manuscript.
All authors read and approved the final manuscript.

Funding
This case report was not funded.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Page 4 of 4

Consent for publication
Written informed consent was obtained from the patient for publication of
this case report and any accompanying images.

Competing interests
The authors have no conflicts of interest to declare.

Received: 7 February 2021 Accepted: 21 March 2021
Published online: 26 March 2021

References

1. Hanoch J, Feigin E, Pikarsky A, Kugel C, Rivkind A. Stab wounds associated
with terrorist activities in Israel. JAMA. 1996,276:388-90.

2. Sobnach S, Nicol A, Nathire H, Kahn D, Navsaria P. Management of the
retained knife blade. World J Surg. 2010;34:1648-52.

3. Roon AJ, Christensen N. Evaluation and treatment of penetrating cervical
injuries. J Trauma. 1979;19:391-7.

4. Biffl WL, Moore EE, Rehse DH, Offner PJ, Franciose RJ, Burch JM. Selective
management of penetrating neck trauma based on cervical level of
injury. Am J Surg. 1997;174:678-82.

5. AlaoT, Waseem M. Neck Trauma. In: StatPearls. Treasure Island (FL):
StatPearls Publishing; 2020. https://pubmed.ncbi.nim.nih.gov/29261998/.
Accessed 5 Jul 2020.

6.  Mahmoodie M, Sanei B, Moazeni-Bistgani M, Namgar M. Penetrating neck
trauma: review of 192 cases. Arch Trauma Res. 2012;1:14-8.

7. Britt LD, Peitzman AB, Barie PS, Jurkovich GJ. Acute care surgery. 2nd ed.
Philadelphia: Lippincott Williams & Wilkins; 2018. p. 379.

8. Moore EE, Feliciano DV, Mattox KL. Trauma. 8th ed. New York: McGraw-Hill
Education; 2017. p. 442.

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

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com



https://doi.org/10.1186/s40792-021-01163-1
https://doi.org/10.1186/s40792-021-01163-1
http://www.editage.com
https://pubmed.ncbi.nlm.nih.gov/29261998/

	A survived case of penetrating neck injury with intrathoracic organ damage
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Background
	Case presentation
	Discussion
	Conclusion
	Acknowledgements
	References


