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Abstract

Background. For surgeons, accurately determining the depth and extent of burns
is difficult. Consequently, the management and course of burn treatment are
significantly impacted by an accurate diagnosis of burn depth. The purpose
of the current study was to assess the accuracy of acute burn depth assessment using
laser Doppler and clinical evaluations.

Methods. The current research is a clinical trial. Overall, 120 burn patients were
evaluated in this study. The data collection tool was a researcher-made form. SPSS, Chi-
square tests, and one-way analysis of variance were used to analyze the data.

Results. The results revealed that the average age of the subjects was 35.29 years, and
most of them were male. The most common cause of burns was flame, and most of the
patients who participated in the study had the depth of “2nd-degree partial thickness and
2nd-degree deep thickness burns”. The accuracy rate was 80.83% and 96.66% in the
clinical evaluation and laser Doppler, respectively.

Conclusion. More accurate and effective than the clinical evaluation method, the laser
Doppler method detects burn levels. For clinical evaluation in burn treatment facilities,
it is, therefore, advised that the laser Doppler method be taken into consideration as an
alternative.

Practical Implications. The accuracy of laser Doppler in detecting the depth and extent
of burns is higher than clinical evaluations. It is better to use it at least for second- and
third-degree burns for a better diagnosis.

How to cite this article: Dahmadehei M, Mohamadhoseini H, Ghadimi T, Saboury M. Comparison of the Two
Methods of Acute Burn Depth Assessment by Clinical Judgment and Laser Doppler Imaging in Motahari Hospital,
Tehran. Iran. Med J Tabriz Uni Med Sciences. 2025;47(2): doi: 10.34172/mj.025.33517. Persian.

Extended Abstract

Background

A Dburn is a type of damage to the skin and
underlying tissues caused by heat, hot liquids, hot
objects, electricity, chemicals, friction, or radiation.
Burns that only affect the surface of the skin are called

superficial or first-degree burns. Relative thickness
burns, or second-degree burns, occur when the lower
layers of the skin are damaged. One of the most
important measures in burns is the accurate
assessment of the extent of injuries and burn injuries,
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and this has also made many surgeons and doctors
working in this field face a great challenge and
dilemma. First-, third-, and fourth-degree burns are
easily diagnosed, but second-degree burns are one of
the largest diagnostic puzzles.

Methods

The current semi-experimental and one-sided
blind clinical trial was conducted in 2023. Its
statistical population included burn patients who were
referred to the Motahari Burn Accident Center in
Tehran. According to the results of previous studies,
by examining the sensitivity and characteristics of
burn wounds in determining their depth and placing
the standard deviation and other variables of these
studies in the formula for calculating the sample
volume ratio with an alpha error of 5% and a beta of
20%, the sample size in this study was 120. In this
research, a researcher-made form was used to collect
data, which included age, gender, burn factor, burn
depth, clinical evaluation results, and laser Doppler
evaluation results. The formal and content validity of
the evaluation form and criteria were determined by
asking the opinions of 10 expert doctors and people
with opinions in the field of burn wound treatment,
including experienced surgeons from the Motahari
Burn Accident Center. Regarding the research
implementation method, second-degree partial burns
were divided into superficial (damage to the epidermis
and one-third of the dermis) and deep (damage to the
epidermis and three-quarters of the dermis). These
two types of burns are recognized and differentiated
based on the appearance criteria of the skin and the
surgeon’s guess, in such a way that second-degree
burns are white to pink and even cherry red, with
blisters and intact hair follicles. This type of burn has
the capability of blanching due to pressure, and in
deep grade Il wounds, they are pinkish-white in color,
hair follicles are easily separated, and there is no
whitening during pressure on the burn site. Ten
minutes before the laser treatment, the patient’s
dressing was opened, and the patient’s wound was
cleaned so that the hyperemia caused by cleaning the
wound site would not affect the accuracy of the
examination. All the debris from the rosette wound
and the blisters were removed as well. In addition, due

to the painfulness of doing the work, some patients
were anesthetized by using sedation. Then, using a
Doppler laser, the map of the burn area was drawn
according to red (with the proper flow with the
possibility of recovery in less than 14 days), blue
(slightly disturbed flow characterized by recovery of
14-21 days), and yellow (improper flow with the
possibility of recovery over 21 days) colors. The study
data were analyzed using SPSS software, version 22.
In the descriptive analysis, qualitative and quantitative
variables were reported by ratios (percentages) and
means + standard deviations (SD), respectively. In the
analytical analysis, the Chi-square and the one-way
analysis of variance tests were used to compare the
qualitative variables.

Results

The mean (SD) age of the patients participating in
the study was 15.18 (+ 35.29) years. Further, the
gender frequency distribution of the participants
demonstrated that 65.8% of the participants were
male. The highest and lowest percentages of burns
were related to flame (30.8%) and acid (6.7%),
respectively. First, it was determined that the accuracy
rate of burn depth assessment in the laser Doppler and
clinical evaluation methods was 96.66% and 80.83%,
respectively, showing the high accuracy of the laser
Doppler method. The reason for the drop of about
3.4% in the accuracy of the laser method was the lack
of differentiation of the healthy tissue next to the
burned tissue and its diagnosis as necrotic tissue (due
to the lack of blood flow in the healthy epidermal
tissue), which disturbed the detection of depth and was
excluded from the study. Furthermore, the results of
the comparison of clinical evaluation with a Doppler
laser as the basis of evaluation showed that 70.8% of
the clinical evaluation was in agreement with the
result of the Doppler laser, and the surgical method
was determined based on this diagnosis. However, in
29.2% of cases, there was a concordance between the
diagnosis of the surgeon and the laser. Due to the
accuracy of diagnosis in laser Doppler, as a gold
standard, and the surgical method was determined
based on the results.
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Conclusion

The results of this study, in line with previous
studies in this field, indicated that the accuracy of the
laser Doppler method is higher compared to other
methods, including the clinical evaluation method, in

detecting the level and depth of burns. Therefore, it is
suggested that the laser Doppler method is considered
an alternative method for clinical evaluation in burn
treatment centers in order to increase the speed and
accuracy of diagnosis.
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