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Postmortem Diagnosis of Anaphylactic Shock by Histopathological
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An autopsy for a fatal anaphylactic shock (AS) is not rare; however, postmortem
diagnosis of anaphylaxis can be very challenging due to nonspecific macroscopic
findings and absence of diagnostic tests except serum mast cell tryptase
analysis. We tried to review the usefulness of histopathologic examination
as an alternative method for the postmortem diagnosis of AS in this study.
Immunohistochemical staining was carried out for detection of mast cells in
27 autopsy cases, including 7 AS cases, 5 false-positive cases, and 15 control
cases at the National Forensic Service from January 2013 to May 2015, and the
differences of mast cell counts and staining pattern were analyzed. The results
revealed no differences in the number of mast cells among the three groups;
however, a characteristic mast cell degranulation staining pattern was observed
in the AS group and false-positive group. It can be conclusively inferred that the
histopathologic examination could prove helpful in the postmortem diagnosis
of AS, but it should serve as an ancillary option.
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Fig. 1. Tissue sampling site. (A) Tongue base. (B) Aryepiglottic fold in the larynx. (C) Upper lobe of the left lung. (D) Left ventricle of the heart.
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Table 1. Demographic characteristics and results of serum mast cell
tryptase test

Variable AS FP Control Total
No. of subjects 7 5 15 27
Age (yr)

Mean+SD 53.6+234 54.8+8.1 483+183 50.9+18.0
Range 2-70 47-68 0-77 0-77
Sex
Male 4 3 9 16
Female 3 2 6 1
PMI (hr)
Mean+SD 51.0+16.8 38.0+17.3 42.8+39.3 44.0+31.0
Range 36-78 21-65 22-180  21-180
Mast cell
tryptase (ug/L)
MeantSD  182.0+91.5 89.0+355 2.8+2.0 65.2+90.3
Range 77.5-294.5 63.0-146.7 0.1-7.5 0.1-294.5

AS, anaphylactic shock; FP, false-positive; SD, standard deviation;
PMI, postmortem interval.
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Table 2. Comparison of mast cell counts among three groups
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IHC staining Tissue type Group No. Mean=SD Median (IQR) P-value
Tryptase Tongue base AS 5 115.8424.8 113.0 (48) 0.250°
FP 2 159.5+16.3 159.5
Control 15 155.1£59.0 152.0 (100)
Larynx AS 143.2+88.6 90.0 (160) 0.775%
FP 2 156.5£3.5 156.5
Control 15 143.7+62.5 125.0(114)
Lung AS 6 63.5+29.6 56.5 (58) 0.675"
FP 75.3124.2 65
Control 15 84.5+79.7 65.0 (58)
Heart AS 7 243£11.6 20.0 (24) 0.023”
FP 10.6+3.6 11.0(7)
Control 14 17.6+6.6 15.5(9)
Chymase Tongue base AS 5 87.0+24.7 74.0 (44) 0.173?
FP 2 83.0£12.7 83
Control 15 127.1+56.1 113.0 (84)
Larynx AS 5 75.8+62.8 59.0 (100) 0.310”
FP 2 105.5+24.7 105.5
Control 15 117.2454.4 118.0(79)
Lung AS 6 15.847.1 16.0 (13) 0.215”
FP 7.7+9.0 3
Control 15 21.1+£20.3 17.0 (15)
Heart AS 7 12.743.0 14.0 (6) 0.519”
FP 10.2+1.8 10.0 (4)
Control 14 11.2+4.5 10.5 (7)

IHC, immunohistochemical; SD, standard deviation; IQR, interquartile range; AS, anaphylactic shock; FP, false-positive.
“P-values were determined with use of the Kruskal-Wallis test;”P-values were determined with use of the one-way ANOVA.
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Fig. 2. Immunohistochemical staining for mast cell tryptase revealed a characteristic degranulation staining pattern in the anaphylactic shock
group and the false-positive group, but intracytoplasmic granular staining pattern in the control group. (A, B) The lung tissues of anaphylactic
shock cases. (C, D) The lung tissues of false-positive cases. (E, F) Lung tissues of the control cases (A, C, E, X100; B, D, F, x400).
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Fig. 3. Edema effect on the counting of mast cells. (A, B) The tongue base of anaphylactic shock cases and show a widely expanded subepithelial
layer due to edema. (C, D) The tongue base of control cases. Double arrows indicate the subepithelial layer (A, C, x40; B, D, x200).
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