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demonstrating the successes and shortcomings of the TCCC Guidelines, and considers proposed
updates and revisions. 10
METHODOLOGY
CoTCCC member Dr. David Callaway conducted an extensive literature review to determine the
optimal site for conducting needle decompression. At the May 1, 2012 CoTCCC meeting, he
proposed that the TCCC Guidelines offer an additional site for ND. The members deliberated
and amended the proposed changes on May 1-2, 2012. The CoTCCC agreed by unanimous vote
on May 2, 2012 to forward its recommendations to the Trauma and Injury Subcommittee for
review. The Trauma and Injury Subcommittee subsequently passed the proposed amendments.
On June 25, 2012, the DHB deliberated the proposed recommendations and approved they be
forwarded to the ASD(HA). This report includes the findings of the review as well as an
evaluation of levels of evidence in accordance with the Oxford Centre for Evidence-Based
Medicine (OCEBM) method. 11.
FINDINGS
Thoracic injuries are one of the leading causes of death in trauma casualties. Accumulation of
extrapleural air compresses intrathoracic blood vessels promoting hypoxemia and the collapse of
cardiovascular activity. 1, 12 Failure of an attempted ND can have life threatening complications.
13

The level of evidence supporting ND research is primarily level four, consisting of case reports
based on predominantly prehospital ND performed both in theater and in the civilian sector.
Evidence supporting alternative ND sites is generally between levels three and four according to
OCEBM and focuses on anatomical analysis.
Location of Needle Decompression Site
The current TCCC Guidelines specify performing ND at the second ICS along the MCL.
Despite this, multiple studies have shown that in practice, medics frequently place the ND more
medially, putting internal organs at risk. 13, 14 In a small study of civilian paramedics (n=18), 44
percent (n=8) placed ND medial to the MCL. 13 As such, ATLS advises alternative placement in
the fourth or fifth ICS along the AAL has been suggested to reduce the risk of complications. 6
By using a more lateral ND placement, it is less likely that any internal organs may be punctured,
as these organs are located more medially within the thoracic cavity.
A more lateral site for ND may be easier for medics to find on casualties. The fifth ICS is
located at the level of the nipple in young, fit males. The AAL is located at approximately the
lateral aspect of the pectoralis major muscle, making this location easy to identify in a field or
Tactical Evacuation (TACEVAC) environment. A lateral location may also be faster and safer
given body armor configuration and ability to reassess the status of the TP.
Catheter Length
Catheter length remains a highly variable component in the successful execution of ND. In the
literature, catheter length ranges from 4-8cm. Multiple CWT studies advise that a 5 cm long
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needle may be too short to reliably reach the pleural space at either the second ICS at the MCL
or the fourth or fifth ICS AAL and is not suitable for optimal use in ND. 1, 4 The majority of these
studies used civilian volunteers, retrospective trauma database analysis and cadavers to measure
the mean chest wall thickness. This population of cadavers and civilians may have thinner chest
walls than Service members due to the physical training of Service members and the degradation
of tissue in cadavers. However, Harcke’s 2007 study of military males also supported the need
for longer catheters. 1 Current TCCC Guidelines recommend the use of an 8 cm needle for ND.
Though several CT- based CWT thickness studies showed increased CWT laterally, this
difference was not found to be statically significant and would not be operationally relevant if an
8cm needle was utilized. 6 Therefore, the CoTCCC recommends continued utilization of the
14g, 3.25 inch (8cm) catheter at the second ICS MCL or the fourth or fifth ICS at the AAL.
Needle Decompression Complications
Although rare and unusual, life threatening complications may be associated with ND. Multiple
studies demonstrate difficulty with proper site identification and catheter placement utilizing the
anterior approach. 5, 15, 16 Due to the proximity of the second ICS along the MCL, artery injury
has been observed as a complication of ND. One case report noted laceration of the subclavian
artery from an attempted ND.
Additional case reports note the development of
8, 15
Possible explanations for the failure of ND to relieve
hemopneumothoraces following ND.
TP include:





Inadequate training and improper technique
Needle length
Catheter kinking
Muscle mass of casualty

The tactical environment further complicates the use of ND. Challenges result in exposing the
ND site, as medics must remove any equipment or body armor covering the chest. Removal of
these protective layers puts the casualty at risk for exposure. Using a more easily identifiable
lateral location may be faster than attempting to locate a medial ND site.
CONCLUSIONS
Currently, needle decompression is recommended as a Combat Lifesaver (CLS), Combat Medic
(CM), and Combat Paramedic (CPM) Level Skill. Two major practice guidelines, Prehospital
Trauma Life Support (PHTLS) and Special Operations Forces Tactics, Techniques and
Procedures (SOF TTP), recommend fourth or fifth ICS AAL as acceptable alternative site for
needle decompression of tension pneumothoraces.
Non- inferiority: No definitive literature was found that establishes the superiority of the second
intercostal space at the MCL over the fourth or fifth intercostal site at the AAL as the preferred
site for needle decompression of a presumed tension pneumothorax. Further, studies evaluating
chest wall thickness are mixed when evaluating the difference in chest wall thickness at the
second ICS anteriorly vs the fourth or fifth ICS at the AAL. Most current data suggests that the
8cm catheter placed at the fourth or fifth ICS at the AAL will be effective for the majority of
casualties.
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Potential Superiority: The fourth or fifth ICS at the AAL is more remote from the heart and
great vessels and may reduce the incidence of complications from needle decompression. In
addition, it may offer distinct tactical advantages that improve successful execution of the
procedure.
Conclusion: The fourth or fifth intercostal space at the AAL is an acceptable alternate site for
needle decompression.
RECOMMENDATIONS
The Board recommends DoD incorporate the following text allowing the fourth or fifth ICS at
the AAL as alternative sites for needle decompression, into the TCCC Tactical Field Care and
TACEVAC Guidelines (proposed additions are underlined):
Tactical Field Care:
3. Breathing
a. In a casualty with progressive respiratory distress and known or suspected torso
trauma, consider a tension pneumothorax and decompress the chest on the side of the injury with
a 14-gauge, 3.25 inch (8cm) needle/catheter unit inserted in the second intercostal space at the
midclavicular line. Ensure that the needle entry into the chest is not medial to the nipple line and
is not directed towards the heart. An acceptable alternate site is the 4th or 5th intercostal space at
the anterior axillary line (AAL).
b. All open and/or sucking chest wounds should be treated by immediately applying an
occlusive material to cover the defect and securing it in place. Monitor the casualty for the
potential development of a subsequent tension pneumothorax.
18. Cardiopulmonary resuscitation (CPR)
Resuscitation on the battlefield for victims of blast or penetrating trauma who have no pulse,
no ventilations, and no other signs of life will not be successful and should not be attempted.
However, casualties with torso trauma or polytrauma who have no pulse or respirations during
TFC should have bilateral needle decompression performed to ensure they do not have a tension
pneumothorax prior to discontinuation of care. The procedure is the same as described in section
3 above.

Tactical Evacuation Care:
2. Breathing
a. In a casualty with progressive respiratory distress and known or suspected torso
trauma, consider a tension pneumothorax and decompress the chest on the side of the injury with
a 14-gauge, 3.25 inch (8cm) needle/catheter unit inserted in the second intercostal space at the
midclavicular line. Ensure that the needle entry into the chest is not medial to the nipple line and
is not directed towards the heart. An acceptable alternate site is the 4th or 5th intercostal space at
the anterior axillary line (AAL).
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b. Consider chest tube insertion if no improvement and/or long transport is anticipated.
c. Most combat casualties do not require supplemental oxygen, but administration of
oxygen may be of benefit for the following types of casualties:
- Low oxygen saturation by pulse oximetry
- Injuries associated with impaired oxygenation
- Unconscious casualty
- Casualty with TBI (maintain oxygen saturation > 90%)
- Casualty in shock
- Casualty at altitude
d. All open and/or sucking chest wounds should be treated by immediately applying an
occlusive material to cover the defect and securing it in place. Monitor the casualty for the
potential development of a subsequent tension pneumothorax.
17. CPR in TACEVAC Care
a. Casualties with torso trauma or polytrauma who have no pulse or respirations during
TACEVAC should have bilateral needle decompression performed to ensure they do not have a
tension pneumothorax. The procedure is the same as described in section 2 above.
b. CPR may be attempted during this phase of care if the casualty does not have
obviously fatal wounds and will be arriving at a facility with a surgical capability within a short
period of time. CPR should not be done at the expense of compromising the mission or denying
lifesaving care to other casualties.
Because definitive evidence does not exist regarding the superiority of either the second ICS at
the MCL or the fourth or fifth ICS at the AAL, every effort should be made to collect evidence
regarding comparative effectiveness of the two sites in order for inform future guidelines.
The above recommendations were unanimously approved.
FOR THE DEFENSE HEALTH BOARD:

Nancy Dickey, M.D.
DHB President

5

SUBJECT: Needle Decompression of Tension Pneumothorax Tactical Combat Casualty Care
Guideline Recommendations 2012-05
WORKS CITED
1. Harcke HT, Pearse LA, Levy AD, et al.: Chest wall thickness in military personnel:
Implications for needle thoracentesis in tension pneumothorax. Milit Med 2007; 172:12601263
2. Holcomb JB, McManus JG, Kerr ST, et al.: Needle versus tube thoracostomy in a swine
model of traumatic tension hemopneumpothorax Prehosp Emerg Care. 2009; 13:18-27
3. McPherson JJ, Feigin DS, Bellamy RF: Prevalence of tension pneumothorax in fatally
wounded combat casualties. J Trauma 2006; 60:573-578
4. Zengerink I, Brink PR, Laupland KB, et al: Needle thoracostomy in the treatment of tension
pneumothorax in trauma patients: What size needle? J Trauma 2008; 64:111-114
5. Inaba K, Branco B, Eckstein M, et al: Optimal positioning for emergent needle
thoracostomy: a cadaver-based study. J Trauma 2011;71:1099-1103
6. Sanchez L, Straszewski S, Saghir A, et al: Anterior versus lateral needle decompression of
tension pneumothorax: comparison by computed tomography chest wall measurement. Acad
Emerg Med 2011;Epub ahead of print
7. Ball C, Wyrzykowski A, Kirkpatrick A, et al: Thoracic needle decompression for tension
pneumothorax: clinical correlation with catheter length. Can J Surg 2010;53:184-188
8. Riwoe D, Poncia H: Subclavian artery laceration: a serious complication of needle
decompression. Emerg Med Australasia 2011;23:651-653
9. Butler FK Jr, Giebner SD, McSwain N, et al., eds. Prehospital Trauma Life Support Manual,
Military Edition. 7th ed. Philadelphia: Mosby/JEMS, 2010. Print.
10. Eastridge BJ, Mabry RL, Blackbourne LH and Butler FK. We Don’t Know What We Don’t
Know: Prehospital Data in Combat Casualty Care. The United States Army Medical
Department Journal 2011; April-June: 11-14.
11. OCEBM Levels of Evidence Working Group. The OXFORD 2011 Levels of Evidence.
Oxford Centre for Evidence-Based Medicine. http://www.cebm.net/index.aspx?o=5653.
Accessed on May 24, 2012
12. Davis DP, Pettit K, Rom CD, et al: The safety and efficacy of prehospital needle and tube
thoracostomy by aeromedical personnel. Prehosp Emerg Care 2005;9:191-197
13. Netto FA, Shulman H, Rizoli SB, et al.: Are needle decompressions for tension
pneumothraces being performed appropriately for appropriate indications? Am J Emerg Med
2008;26:597-602

6

SUBJECT: Needle Decompression of Tension Pneumothorax Tactical Combat Casualty Care
Guideline Recommendations 2012-05
14. Tien HC, Jung V, Rizoli SB, Acharya SV, et al.: An evaluation of Tactical Combat Casualty
Care interventions in a combat environment. J Am Coll Surg 2008;207:174-178
15. Rawlins R, Brown KM, Carr CS, et al. Life-threatening haemorrhage after anterior needle
aspiration of pneumothoraces: a role for lateral needle aspiration in emergency
decompression of spontaneous pneumothorax. Emerg Med J 2003;20:383-384
16. Ferrie EP, Collum N, and McGovern S. The Right place in the right space? Awareness of
site for needle thoracentesis. Emerg Med J 2005; 22: 788-89.

7

SUBJECT: Needle Decompression of Tension Pneumothorax Tactical Combat Casualty Care
Guideline Recommendations 2012-05

ADDITIONAL REFERENCES
Beckett A, Savage E, Pannell D, et al: Needle decompression for tension pneumothorax in
Tactical Combat Casualty Care: do catheters placed in the midaxillary line kink more often than
those in the midclavicular line? J Trauma 2011;71:S408-S412
McLean A, Richard M, Crandall C, Marinaro J: Ultrasound determination of chest wall
thickness: implications for needle thoracostomy. Am J Emerg Med 2010;Epub ahead of print.
Britten S, Palmer SH: Chest wall thickness may limit adequate drainage of tension
pneumothorax by needle thoracentesis. J Accid Emerg Med 1996;13:426-427
Britten S, Palmer SH, Snow TM: Needle thoracocentesis in tension pneumothorax: insufficient
cannula length and potential failure. Injury 1996;27:321-322
Butler FK; Tactical Combat Casualty Care: Update 2009; J Trauma 2010;69:S10-S13
Butler KL, Best IM, Weaver L, Bumpers HL: Pulmonary artery injury and cardiac tamponade
after needle decompression of a suspected tension pneumothorax. J Trauma 2003;54:610-611
Butler FK, Hagmann J, and Butler EG. Tactical Combat Casualty Care in Special Operations.
Milit Med 161; Supplement; August 1996
Cullinane DC, Morris JA, Bass JG, Rutherford EJ: Needle thoracostomy may not be indicated in
the trauma patient. Injury 2001;32:749-752
Dickey N, Jenkins D: Needle decompression of tension pneumothorax and cardiopulmonary
resuscitation: Tactical Combat Casualty Care Guidelines recommendation. Defense Health
Board memorandum 2011-08; 11 Oct 2011
Eckstein M, Suyehara D: Needle thoracostomy in the prehospital setting. Prehosp Emerg care
1998;2:132-135
Givens ML, Ayoyye K, Manifold C: Needle thoracostomy: implications of computed
tomography chest wall thickness. Acad Emerg Med 2004;11:211-213
Holcomb JB, McMullen NR, Pearse L, Caruso J, Wade CE, Oetjen-Gerdes L, Champion HR,
Lawnick M, Farr W, Rodriguez S, Butler FK: Causes of Death in Special Operations Forces in
the Global War on Terror. Annals of Surgery 2007;245:986-991
Korteek JB, Al Turki SA, Ali J, et al: Advanced Trauma Life Support, 8th Edition, the evidence
for change. J Trauma 2008; 64:1638-1650
Mistry N, Bleetman A, Roberts K: Chest decompression during the resuscitation of patients in
prehospital traumatic cardiac arrest. Emerg Med J 2009;26(10):738-740
8

SUBJECT: Needle Decompression of Tension Pneumothorax Tactical Combat Casualty Care
Guideline Recommendations 2012-05
Rathinam S, Beetman A, Steyn RS: Needle thoracostomy in treatment of a tension
pneumothorax. J Trauma 2008;65:964
Stevens RL, Rochester AA, Busko J, et al: Needle thoracostomy for tension pneumothorax:
failure predicted by chest computed tomography. Prehosp Emerg Care 2009;13:14-17
Sztajnkrycer M: Needle thoracostomy by non-medical law enforcement personnel: preliminary
data on knowledge retention. Prehosp Disaster Med 2009;23(6):553-557
Wax DB, Leibowitz AB: Radiologic assessment of potential sites for needle decompression of a
tension pneumothorx. Anesth Analg 2007;105:1385-1388

9

SUBJECT: Needle Decompression of Tension Pneumothorax Tactical Combat Casualty Care
Guideline Recommendations 2012-05

TABLE
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Oxford Centre for Evidence-Based Medicine 2011 Levels of Evidence
Question

Step 1
(Level 1*)
How common is the Local and current random sample
problem?
surveys (or censuses)

Step 2
(Level 2*)
Systematic review of surveys
that allow matching to local
circumstances**

Step 3
(Level 3*)
Local non-random sample**

Is this diagnostic or Systematic review
monitoring test
of cross sectional studies with
accurate?
consistently applied reference
(Diagnosis)
standard and blinding

Individual cross sectional
Non-consecutive studies, or studies without
studies with consistently
consistently applied reference standards**
applied reference standard and
blinding

What will happen if Systematic review
we do not add a
of inception cohort studies
therapy?
(Prognosis)

Inception cohort studies

Step 4
(Level 4*)
Case-series**

Step 5 (Level 5)
n/a

Case-control studies, or Mechanism-based
“poor or non-independent reasoning
reference standard**

Cohort study or control arm of randomized trial* Case-series or casen/a
control studies, or poor
quality prognostic cohort
study**

Does this
intervention help?
(Treatment Benefits)

Systematic review
Randomized trial
of randomized trials or n-of-1 trials or observational study with
dramatic effect

Non-randomized controlled cohort/follow-up
study**

What are the
COMMON harms?
(Treatment Harms)

Systematic review of randomized
trials, systematic review
of nested case-control studies, nof-1 trial with the patient you are
raising the question about, or
observational study with dramatic
effect

Individual randomized trial
Non-randomized controlled cohort/follow-up
or (exceptionally) observational study (post-marketing surveillance) provided
study with dramatic effect
there are sufficient numbers to rule out a
common harm. (For long-term harms the
duration of follow-up must be sufficient.)**

What are the RARE
harms?
(Treatment Harms)

Systematic review of randomized
trials or n-of-1 trial

Randomized trial
or (exceptionally) observational
study with dramatic effect

Is this (early
detection) test
worthwhile?
(Screening)

Systematic review of randomized
trials

Randomized trial

Non -randomized controlled cohort/follow-up
study**

Case-series, case-control Mechanism-based
studies, or historically
reasoning
controlled studies**
Case-series, case-control, Mechanism-based
or historically controlled reasoning
studies**

Case-series, case-control, Mechanism-based
or historically controlled reasoning
studies**

* Level may be graded down on the basis of study quality, imprecision, indirectness (study PICO does not match questions PICO), because of inconsistency between
studies, or because the absolute effect size is very small; Level may be graded up if there is a large or very large effect size.
** As always, a systematic review is generally better than an individual study.
How to cite the Levels of Evidence Table
OCEBM Levels of Evidence Working Group*. "The Oxford 2011 Levels of Evidence".
Oxford Centre for Evidence-Based Medicine. http://www.cebm.net/index.aspx?o=5653
* OCEBM Table of Evidence Working Group = Jeremy Howick, Iain Chalmers (James Lind Library), Paul Glasziou, Trish Greenhalgh, Carl Heneghan, Alessandro Liberati, Ivan Moschetti,
Bob Phillips, Hazel Thornton, Olive Goddard and Mary Hodgkinson

