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Introduction: Traumatic tension pneumothoraces (TPT) are one 
of the most serious causes of death in traumatic injuries, 
requiring immediate treatment with a needle thoracostomy (NT). 
Improperly placed NT insertion into the pleural cavity may fail to 
treat a life-threatening TPT.
Methods: A retrospective chart review was performed on 84 
consecutive trauma patients who had received NT by prehospital 
personnel. The primary outcome was to assess the accuracy of 
NT placement by prehospital personnel. Comparisons of various 
variables were conducted between those who survived vs 
expired, and proper vs improper needle insertion separately.
Results: Proper NT placement into the pleural cavity was noted in 
27.4% of the adult trauma patients. In addition, more than 19% 
of the procedure performed by the prehospital providers 
appeared to have not been medically indicated.
Conclusion: Long term strategies may be needed to improve the 
capabilities and performance of the prehospital providers 
capabilities in this delicate lifesaving procedure.

Retrospective study completed at Arrowhead Regional Medical 
Center, 456 – bed acute care teaching facility
Analyzed patients from 1/1/2018 to 9/30/2020 who paramedics 
were identified as having a life-threatening tension pneumothorax 
and underwent needle thoracostomy placement in the prehospital 
setting
• Inclusion criteria: Patients who survived the initial trauma 

evaluation and subsequently received CT scans
• Primary outcome: Assess the accuracy of needle thoracostomy 

placement by prehospital personnel
• Two groups were analyzed: 

1) Proper NT insertion into the pleural space confirmed by CT
2) Improper NT placement as noted by CT to be outside the 

pleural cavity 
• Chest wall thickness (CWT) were measured at the following 

locations: 
1) 2nd intercostal space of the midclavicular line 
2) 4th intercostal space of the anterior axillary line 
3) 4th intercostal space of the mid axillary line

Additional data collected 
• Age, gender, injury severity score, mechanism of injury, days 

in an intensive care unit, discharge status, chest tube 
placement, transport method, body mass index 

Among the final 84 patients, the majority were males (n=78, 
92.9%), sustained blunt trauma (n=58, 69.1%), had a TT (n=68, 
81%), and arrived through ground transport (n=48, 57.1%). 
• The average age was 38.6 (SD=16.04) years, the average BMI 

was 29.1 (SD=5.36), and the average ISS was 28.69 (SD=10.69).
• 27.4% of patients had NT properly inserted in the pleural cavity 
• Overall, air transport was associated with higher likelihood of 

proper insertion than ground transportation (p=0.0405)
• 16 (22.5%) patients did not receive a TT during the trauma 

resuscitation, indicating that no PT or HT was discovered on CT.

Study supports use of longer angiocatheter
• 2nd ICS-MCL was preferred site 96% of patients 
• 63% of the patients had CWT > 50 mm – 5 cm NT would be 

ineffective 
• 20% of patients had CWT > 70 mm – leaving little room for 

error for 8.25 cm catheter 

Findings suggest that enhanced training of prehospital personnel 
using techniques such as simulation or cadaver labs should be 
considered to improve outcome. 
• Paramedics had a higher success rate of performing NT when 

trained with a cadaver (75%) as compared to traditional slides 
and lectures (35%) [4].

New school of thought recommending simple thoracostomy in the 
prehospital setting for traumatic cardiac arrests – similar to tube 
thoracostomy using forceps and a gloved finger without placing 
chest tube [5] 
• European prehospital settings implemented with some 

promising results
• Remediate issues of short angiocatheter and imrpooper needle 

placements 
• Will require a robust educational program with strong oversight 

and would be a major shift in scope of practice for paramedics.

Point-of-care ultrasound (POCUS) has been shown to have a high 
sensitivity and specificity in diagnosing a PT when performed by 
emergency physicians [6]. 
• Future large scale research should investigate if prehospital 

personnel can be appropriately trained to use this modality to 
improve their recognition of a TPT and decrease the rate of 
inappropriate NT placement. 

• Tension pneumothorax and hemothorax are among the most 
serious injuries found in thoracic traumas, with a recent study 
showing 10.5% of adults with blunt trauma were found to 
have a pneumothorax.

• Suspected tension pneumothorax in the prehospital setting 
requires immediate treatment by prehospital medical 
personnel with emergent chest decompression. 

• The American College of Surgeons (ACS) most recent 
recommendations include performing a needle thoracostomy 
(NT) by paramedics to decompress a suspected TPT until a 
tube thoracostomy (TT) is performed.

• Improperly placed NT insertion into the pleural cavity may fail 
to treat a life-threatening TPT. 

• Prior studies suggested that ineffective treatment of an 
existing tension pneumothorax may be caused by insufficient 
angiocatheter length, inaccurate angiocatheter placement, or 
a blockage of the angiocatheter such as from blood clots or 
kinks. 

• This study aims to review the accuracy of pre-hospital NT 
placements by paramedics in adult trauma patients, which is 
verified through a computerized tomography (CT) scan during 
the initial trauma evaluation at a regional trauma center.
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Examples of CWT measurements in the 2nd ICS-MCL, 4th ICS-AAL, and 
4th ICS-MAL

Examples of improper NT placements with the needle angled 
downward (3a), upward (3b), and too lateral (3c).

Examples of complications from improper NT placements: hepatic 
penetration (4a), subdiaphragmatic placement with potential splenic 
penetration (4b), and advancement of both needle and catheter into thoracic 
cavity (4c).




