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Degree by Drowning Medium Containing Methylene Blue
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Drowning is a leading cause of accidental deaths worldwide, but its pathological
diagnosis remains a challenge for forensic pathologists owing to a lack of pathogno-
monic findings in drowning deaths and inconclusive autopsy findings caused by post-
mortem changes. The aim of the present study was to investigate the pathway taken
by inhaled drowning medium through the airway after death in a variety of experimen-
tal conditions, including underwater pressurization. We used methylene blue dye to
monitor the spread of drowning medium to the lungs. Results of theses experiments
demonstrated that it is possible for a significant amount of downing medium to enter
= the airway during immersion after death. Our results suggest that autopsies of
& immersed bodies and interpretation of these findings should be performed with special
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Fig. 1. Compression tank was used to simulate the condition of
underwater 10 m depth.
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Fig. 2. Gross appearance of the animal
lungs shows very different grade of dye
diffusion depending on the experimental
conditions.
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Fig. 3. Ventral surface of animal lungs
shows similar pattern and grade of dye
diffusion compared to dorsal surface on
the experimental conditions (after
formalin fixation).

Fig. 4. Longitudinal section of the left
lungs shows more clear-cut comparison
of dye diffusion on the experimental
conditions (after formalin fixation).
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Table 1. The Summarization of Experimental Result by Groups

Weight
No. Group —— Grade
Body Lung
1 Drowning group 291.0 14 1+
2 286.4 1.5 1+
3 284.3 1.5 1+
4 301.7 1.4 1+
5 293.2 1.5 1+
Average 291.3 1.46
6 PM* intratracheal instillation  293.5 3.0 4+
7 group 307.2 3.2 3+
8 297.3 33 2+
9 284.0 34 2+
10 288.5 3.8 2+
Average 2941 3.34
11 PM submersion group for 287.2 3.8 1+
12 1hr 289.0 34 2+
13 294.4 37 2+
14 282.0 35 2+
15 290.5 37 2+
Average 288.6 3.62
16 PM submersion group for 304.3 26 1+
17 24hr 290.6 3.0 1+
18 2915 24 2+
19 284.0 24 1+
20 290.6 3.2 1+
Average 292.2 2.72
21 Negative group 289.2 15 0
22 311.7 1.6 0
23 306.0 1.4 0
24 294.0 1.3 0
25 302.5 1.4 0
Average 300.7 1.44

*PM: Postmortem
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Fig. 5. The photograph of histology reveals alveolar edema, alveolar hemorrhage and vascular congestion in the rat’s lung which is

immersed and pressurized after death (H & E, a: X 200, b: X 400).
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