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Disclaimer

The opinions or assertions contained herein 
are the private views of the authors, and are 

not to be construed as official or as 
reflecting the views of the Department of the 

Army or the Department of Defense.
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Incidence
• Burns account for about 5% of OEF/OIF 

casualties 1

• Hands are most frequent OEF/OIF combat-
related burn areas of the body 1,2

– 80% sustained burns to hands
– 50% of at risk BSA of hand involved

• Prevalence of hand burns also documented 
historically 3

1.  Kauvar DS, Wolf SE, Wade CE, et al.  Burns sustained in combat explosions in Operations Iraqi and Enduring Freedom.  Burns. 2006;32:853-857.
2.  Kauvar DS, Cancio LC, Wolf SE, et al.  Comparison of combat and non-combat burns from ongoing U.S. military operations.  J Surg

Res.2006;132(2):195-200.
3.  Eldad A, Torem M.  Burns in the Lebanon War 1982: “the blow and the cure”.  Mil Med. 1990;155:130-132.
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Severity
• Functional impairment of hand burns can be 

substantial 1,4,5

1.  Kauvar DS, Wolf SE, Wade CE, et al.  Burns sustained in combat explosions in Operations Iraqi and Enduring Freedom.  Burns. 2006;32:853-857.
4.  van Zuijlen PP, Kreis RW, Vloemans AF, et al.  The prognostic factors regarding long-term functional outcome of full-thickness hand burns.  Burns.

1999;25:709-714.
5.   Barillo, DJ, Harvey KD, Hobbs CL, et al.  Prospective outcome analysis of a protocol for the surgical and rehabilitative management of burns to 

the hands.  Plast Reconstr Surg. 1997;100:1442-1451.
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Protection
• Use of protective clothing has been 

described 3,6-8

3.  Eldad A, Torem M.  Burns in the Lebanon War 1982: “the blow and the cure”.  Mil Med. 1990;155:130-132.
6.  Voisine JJ, Albano JP.  Reduction and mitigation of thermal injuries: what can be done?  Mil Med. 1996;161:54-57.
7.  Baycar RS, Aker F, Serowski A.  Burn casualties in combat: a need for protective garments. Mil Med. 1983;148:281-282.
8.  Dougherty PJ.  Armored vehicle crew casualties.  Mil Med. 1990;155:417-420.
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All Army Activity (ALARACT)
• Dissemination in DEC 2005 to emphasize 

the use of hand protection 1,9

1.  Kauvar DS, Wolf SE, Wade CE, et al.  Burns sustained in combat explosions in Operations Iraqi and Enduring Freedom.  Burns. 2006;32:853-857.
9.  All Army Activity (ALARACT) Message 261/2005.  High incidence of hand burns.  Office of the U.S. Army Surgeon General. 2005;December

Insert picture of 
ALARACT
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Purpose

• Assess the effectiveness of the ALARACT 
and any resulting changes in policy in 
reducing the incidence and severity of 
combat-related hand burns sustained in 
current war operations
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Hypothesis
• The incidence and severity of hand burns 

sustained in OEF/OIF decreased as a result 
of efforts to increase the use of hand 
protection.
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Methods

• Retrospective review of USAISR Burn 
Registry for OEF/OIF hand burns 17 months 
before and after ALARACT
– AUG 2004 through DEC 2005 (Pre-ALARACT)
– JAN 2006 to May 2007 (Post-ALARACT)

December 
2005

May
2006

August 
2004
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Data Collection
• Data included:

– % TBSA
– % FT TBSA
– % Hand TBSA
– Depth of hand burn
– % Hand TBSA : Total TBSA

• Statistical Analysis conducted by Mann-
Whitney U
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Descriptive Results

451
Total

Patients

Hand Burn
239 

(52.9%)

No Hand Burn
212

(47.1%)

Pre-
ALARACT

138
(57.7%)

Post-
ALARACT

101
(42.3%)

Pre-
ALARACT

114
(53.7%)

Post-
ALARACT

98
(46.3%)
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Incidence Results

0

20

40

60

80

100

120

140

Pre-
ALARACT

Post-
ALARACT

Hand Burn
No Hand Burn



USAISR

Mean Overall TBSA
Timeline  N

Incidence 
HB

Mean
TBSA
(SD)

Mean 
FT

(SD)

Mean
HB 

BSA
(SD)

Mean
HBPT
(SD)

Mean
HBFT
(SD)

Mean
HB:TBSA

(SD)

Pre-ALARACT 138 53.7% *
21.5%
(23.1)

14.5%
(22.3)

3.2 %
(1.4)

1.4%
(1.3)

1.8%
(2.1)

36%
(29.4)

Post-ALARACT 101 52.1% *
28.8%
(24.8)

21.9%
(24.6)

3.2%
(1.5)

1.2%
(1.4)

1.9%
(1.9)

25%
(26.7)

*P < 0.05
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Mean Full-Thickness
Timeline  N

Incidence 
HB

Mean
TBSA
(SD)

Mean 
FT

(SD)

Mean
HB 

BSA
(SD)

Mean
HBPT
(SD)

Mean
HBFT
(SD)

Mean
HB:TBSA

(SD)

Pre-ALARACT 138 53.7% 21.5%
(23.1) *

14.5%
(22.3)

3.2 %
(1.4)

1.4%
(1.3)

1.8%
(2.1)

36%
(29.4)

Post-ALARACT 101 52.1% 28.8%
(24.8) *

21.9%
(24.6)

3.2%
(1.5)

1.2%
(1.4)

1.9%
(1.9)

25%
(26.7)

*P < 0.05
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Mean %HB:%TBSA
Timeline  N

Incidence 
HB

Mean
TBSA
(SD)

Mean 
FT

(SD)

Mean
HB 

BSA
(SD)

Mean
HBPT
(SD)

Mean
HBFT
(SD)

Mean
HB:TBSA

(SD)

Pre-ALARACT 138 53.7% 21.5%
(23.1)

14.5%
(22.3)

3.2 %
(1.4)

1.4%
(1.3)

1.8%
(2.1) *

36%
(29.4)

Post-ALARACT 101 52.1% 28.8%
(24.8)

21.9%
(24.6)

3.2%
(1.5)

1.2%
(1.4)

1.9%
(1.9) *

25%
(26.7)

*P < 0.05
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Discussion
• Incidence & severity of hand burns 

unchanged

• No clear evidence of ALARACT impact

• Possible contributing factors
– Unit mobilization
– Complete process
– Functional equipment
– Limited data set
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Discussion
• Increase in overall burn severity post-

ALARACT
– Increased mean TBSA
– Increased mean FT

• Decreased ratio of total hand burn to total 
TBSA post-ALARACT

• Suggests some level of protection provided
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Conclusion
• Based on data collected thus far:

– Impact of ALARACT is unclear
– Hand protection remains a high priority
– Incidence and severity of hand burns 

unchanged
– Decreased ratio suggests possible relationship
– Continued collaboration with PEO Soldier to 

improve protective equipment is warranted
– Further investigation is required
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Invited Discussion

US Army Institute of Surgical Research

Donald H Jenkins
Col USAF MC

Chairman and Flight Commander
General Surgery Department

Trauma Medical Director
59MDW/59SSS/SGCQ
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