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Determining the approximate
area of a burn: an inconsistency
investigated and re-evaluated

R J Perry, C A Moore, B D G Morgan,
D L Plummer

For assessing the area of small or irregular burns a pro-
jection of the patient's whole hand is used as an
approximation to 1% of the total body surface area.' In
the advanced trauma life support course manual,2 how-
ever, the palm (not including the fingers) has been
quoted as representing 1%. This study was undertaken
to determine which method is the better approximation.

Subjects, methods, and results
Twenty adults from the medical school and 10

children from the hospital took part in this project.
Their heights (cm) and weights (kg) were recorded on
calibrated equipment and their total body surface area
was calculated by the method of Gehan and George.3
The projections of each subject's palm and whole hand
were delineated using their non-dominant hand. The
area of each projection was determined using the
DispImage computer program.4
Among the adults the means of each individual's pro-

jected palm and whole hand areas expressed as a
percentage of their total body surface area, with 95%
confidence intervals, were 0.41 (0.39 to 0.43)% and
0.77 (0.74 to 0.80)% respectively. Among the children
the corresponding values were 0.45 (0.42 to 0.48)%
and 0.82 (0.78 to 0.87)% (fig 1). For the two groups
combined the mean projected whole hand area was 0.79
(0.76 to 0.81)%.

Comment
The purpose of this investigation was to determine

which of a person's projected palm or whole hand area
is a better approximation to 1% of their total body sur-
face area. The results (fig 1) clearly indicate that the
whole hand and not the palm is the better measure, and
this conclusion is not altered when all determinable
errors are taken into account.
Although the subjects were from the hospital and

medical school, they were from varying cultural and
social backgrounds, and we feel they are representative
of the general population for the variable being
measured. The between observer variation was removed
by the study design while the within observer variability
was assessed to be about 6% for the projected palm and
4% for the projected whole hand areas.
The DuBois and DuBois formula is routinely used

for calculating a subject's total body surface area. How-
ever, the constant powers used in this formula were
determined by a study in only nine subjects.'
Subsequent larger studies have generated new values for
these variables, ' which were used in this project.

In neither the adults nor the children did the 95% con-
fidence interval for the mean of the projected whole hand
area contain the 1% value it is supposed to be approximat-
ing. Hence, we propose that the projected whole hand

should be taken to approximate to 0.8% oftotal body sur-
face area, the actual mean value for the combined groups
(0.79%) being too cumbersome for easy calculations. We
also propose that this new value should be used for both
adults and children because, although the means of the
adult and child samples did differ significantly (0.05 > P >
0.02 for the null hypothesis), this difference is too small to
affect the overall conclusion.

Consistency in-determining the area of a burn would
allow more accurate comparison of results of treatment
protocols between hospitals. Achieving consistency
between hospitals is often difficult, but within a hospital
consistency can be obtained by a unit basing its burns
admission policy and treatment protocol on one
documented method of approximating the area of tissue
damage which is known to all staff.

We thank all the people who participated in this study and
Eric Brunner, Jenny Head, Mark Holmes, Julie Moore, and
Karen Perry for their help and advice with this investigation.

Funding: None.
Conflict of interest: None.

1 Ellis H, Calne R. Lecture notes on general surgery. 8th ed. Oxford: Blackwell
Science, 1993: 12-6.

2 Alexander RH, Proctor HJ. Advanced trauma life support coursefor physicians.
5th ed. Chicago: American College of Surgeons, 1993.

3 Gehan EA, George SL. Estimation ofhuman body surface area from height
and weight. Cancer Chemother Rep 1970;54:225-35.

4 Plummer DL. DispImage: a display and analysis tool for medical images.
Rivista di Neuroradiologia. 1992;5:489-95.

5 DuBois D, DuBois EF. A formula to estimate the approximate surface area
if height and weight be known. Arch Int Med 1916;17:863-71.

(Accepted 18 December 1995)

* Palm
* Whole hand
O Palm sample mean

1.0- Adult sample o Whole hand sample mean
0.9-
0.8- *-*uuu - * *
0.7-
0.6-
0.5 0.
0.4- 0 0 0 10 1
0.3-
0.2

1~

0.1-

0*

O. 5 10 S2

n 1.0a Child sample
0 0.9 * *

0.87-* .

0.6-
0.5 0
0.4- . 0
0.3-
0.2-
0.1
0-9
0 5 10

Subject No
Fig 1-Plots of each individual's projected palm and whole
hand area expressed as a percentage of their total body sur-
face area together with means and 95% confidence intervals
in adult and child groups
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