
1Bushra R, et al. Trauma Surg Acute Care Open 2021;6:e000797. doi:10.1136/tsaco-2021-000797

Open access�

Self-induced pneumatically powered nail removed 
from the mediastinum without opening the chest
Raisa Bushra  ‍ ‍ ,1 Mohamed Osman,1 Muhammad Rafiq  ‍ ‍ ,1 Luigia D’Errico,2 
Kiran Salaunkey,3 Choo Ng1

To cite: Bushra R, 
Osman M, Rafiq M, et al. 
Trauma Surg Acute Care Open 
2021;6:e000797.

1Cardiothoracic Surgery, 
Royal Papworth Hospital NHS 
Foundation Trust Cardiac 
Surgery, Cambridge, UK
2Radiology Department, 
Royal Papworth Hospital NHS 
Foundation Trust, Cambridge, 
UK
3Royal Papworth Hospital NHS 
Foundation Trust Theatres 
Critical Care and Anaesthetics 
Directorate, Cambridge, UK

Correspondence to
Dr Raisa Bushra; ​raisa.​bushra@​
nhs.​net

Challenges in trauma and acute care surgery
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A patient in his 50s shot himself with a nail gun 
presented to our center for further management 
after initial resuscitation in district general hospital. 
An echocardiogram report demonstrated mild peri-
cardial effusion; he was hemodynamically stable at 
the time of admission. An urgent chest CT scan was 
performed which showed a nail in the left hemi-
thorax between the fourth and fifth intercostal 
space anteriorly medial to the nipple, and the tip of 
the nail appeared to be in the pericardial space, next 
to the right ventricular outflow tract and left basal 
anterior wall without sign of perforation (figure 1 
A,B). The pericardium was mildly thickened at the 
site of the nail entry and a small pericardial effu-
sion of approximately 8 mm. There was no sign of 
vascular or cardiac structure perforation neither 
contrast leak. In addition, there was a small left 
pleural effusion which suggested a possible hemor-
rhagic component; a small amount of air was noted 
in the left pectoral muscle with no fractured bone.

WHAT WOULD YOU DO?
1. Explore the chest with median sternotomy, thora-
cotomy or video-assisted thoracoscopic surgery 
(VATS) to remove the nail.

WHAT WE DID AND WHY
The radiology department was consulted, and a 
CT scan confirmed no involvement of the vascular, 
cardiac, or major lung structures except pericar-
dium which influenced our surgical decision to 
consider other approaches apart from sternotomy 
or thoracotomy. Moreover, hemodynamic stability 
encouraged less invasive procedure.

The patient was transferred to the theatre for nail 
extraction. Under general anesthesia and intuba-
tion, the patient’s hemodynamics were monitored 
using invasive arterial blood pressure and Central 
Venous Pressure (CVP) continuous measurement. 
A transesophageal echocardiogram (TEE) was 
performed which confirmed previous findings. 
The cardiopulmonary bypass machine was primed 

Figure 1  A and B, The CT scan showed a nail in the left 
hemithorax between the fourth and fifth intercostal space 
medial to the nipple, and the tip of the nail appeared to 
be in the pericardial space.

Figure 2  (A)Nail entry point and (B) nail after removal.

Figure 3  Nail removal through a small incision in the 
injury site.
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and kept as standby ready to be used in case of hemodynamic 
instability.

In theatre, the patient was in a supine position and prepared 
for median sternotomy. The nail entry point on the skin was 
explored through a 3 cm incision (figure 2). The nail was pulled 
out under TEE guidance(figure 3). It provided real-time visual-
ization of cardiac structures and monitored for an increase in the 
pericardial collection which remained unchanged after removal 
of the nail. Afterwards, the patient was transferred to Intensive 
Therapy Unit (ITU) and was monitored. He was sedated until 
the next morning when another TEE was performed to check 
the change in pericardial effusion. After ensuring no change in 
the pericardial collection, sedation was stopped, and the patient 
was extubated.

The patient stayed stable for the next 48 hours. On the 5th 
postoperative day, the patient was discharged with painkiller and 
antibiotics treatment as he was hemodynamically stable, and the 
wound site looks normal.

DISCUSSION
This is an unusual case of nail extraction from the left ante-
rior chest and pericardium without opening the chest. It was 
explored by merely a small incision at the injury site. Median 
sternotomy is an excellent incision in cases with cardiac trauma 
and provides better access to great vessels for cannulation for 
cardiopulmonary bypass and heart. On the other hand, clam-
shell incision provides better exposure to both thoracic cavities. 
However, morbidity and wound dehiscence associated with 
both the median sternotomy and clamshell incision. Moreover, 
it makes future cardiac surgery more challenging.

Thoracotomy also is a recommended incision for cardiotho-
racic trauma, as it provides good exposure to the heart. It does 
not need sternal saw; thus, it can be used in case of emergency. 
VATS is another option in this case as it is less invasive than 
sternotomy and thoracotomy, but it provides limited access to 
anterior surface of the heart especially if right ventricular repair 
was needed. Thus, the choice was to start with small incision and 
proceed to sternotomy if needed.

With thorough reviewing of the available imaging modali-
ties, continuous monitoring and having a backup plan in case 
of hemodynamic instability, we managed to avoid chest opening 
in this case. Evaluation by CT scan and continuous monitoring 
by TEE was the key for effective management. CT scan is an 
excellent imaging modality that provides position of the nail 
and excluded major cardiac or vascular injury or the presence of 
pericardial effusion. TEE provided us with continuous imaging 
before and during nail extraction to exclude pericardial effusion 
and tamponade during the procedure.
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