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 Abstract: The autopsy findings of a 66-year-old man who died of severe anemia caused by undiagnosed prostate 
cancer are presented. The findings suggested the condition of severe anemia. The infiltration and metastasis of the prostate 
specific antigen (PSA) positive adenocarcinoma was observed at the bladder, rectum and bone. Blood clot attached to the 
mucosal surface and trabeculation of the bladder and blood clot in the rectum was observed.
 Furthermore, the serum PSA level was markedly high, and thought to be valuable for a postmortem diagnosis of 
prostate cancer.
 The existence of rectal infiltration of the prostate cancer is a rare complication, and could indicate particularly 
advanced disease. The anemia found in this case was suspected to be caused by the combination of massive metastasis to the 
bone and active blood loss from the mucosa of the bladder and rectum. Moreover, the utility of postmortem measurement of 
serum PSA in the diagnosis of prostate cancer was suggested.
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INTRODUCTION

 Prostate cancer is the second most frequent 
malignancy in men [1]. Due to the increase in life 
expectancy and the widespread use of screening 
with prostate specific antigen (PSA), the incidence 
of prostate cancer increased in the second half of the 
20th century [1]. Despite the high prevalence, however, 
prostate cancer may remain asymptomatic, and in 
many cases, will not be the cause of death. The most 
common site of metastasis for prostate cancer is the 
axial bone; by contrast, infiltration of prostate cancer to 
the anatomically adjacent rectum is rare [2, 3]. Here, we 
describe an autopsy case of a patient who presented with 
severe anemia caused by prostate cancer infiltration of 
the bladder and rectum, coupled with metastasis to the 
bone marrow. 
 To the best of our knowledge, no autopsy report 
of death due to anemia caused by the combination of 
active bleeding and reduced hematogenous function 
due to prostate cancer has been previously presented. 
Furthermore, no report has been made for the utility of 

post-mortem serum PSA for the diagnosis of prostate 
cancer as observed in this case.

CASE REPORT

 A single, 66-year-old male who lived alone had 
a 3-month history of illness requiring absence from 
work before his death. He had complained of abdominal 
pain that was diagnosed as gastritis following upper 
gastrointestinal endoscopy 2 months before his death, 
for which antacids were prescribed. When a work 
colleague had visited him 1 week before his death, 
weight loss was noted. On the day of discovery, a mail 
man found 4 days of mail in his mail box, entered the 
room to check that the person was safe, and found him 
naked on the floor in the supine position. Although an 
ambulance was called, he was pronounced dead at the 
scene. The post-mortem interval was assumed to be 
about five days and the cause of death was suspected to 
be natural, but was unclear, so a medico-legal autopsy 
was performed.
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AUTOPSY FINDINGS

 The cadaver was of a moderately well-nourished 
male measuring 167 cm in height and 63.2 kg in weight. 
The skin showed general pallor, with edema present at 
the lower limb. There was no evidence of trauma or livor 
mortis (Fig. 1), but mild rigor mortis was observed at 
the ankle.
 The internal organs were generally anemic. The 
heart weighed 453 g and contained 100 mL of dark red 
blood, with lard-like blood coagulum retained in the 
pericardial cavity after excision. The coronary artery 
showed mild to moderate stenosis, and histologically, 
there was no abnormal arrangement or ischemic change 
of the heart muscle. The left and right lungs weighed 

434 g and 420 g, respectively, and there was no evidence 
of inflammation. The liver weighed 1553 g and was free 
of fatty droplet infiltration and cirrhosis. The left and 
right kidneys weighed 184 g and 183 g, respectively. 
Although splenomegaly (704 g) was observed, there 
were no signs of infection or of hematological disease. 
Furthermore, no sign of infection was observed in any 
organs.
 A cross-section of the prostate uncovered a 
poorly marginated solid tumor (Fig. 2A). Histologically, 
this was a poorly differentiated adenocarcinoma 
(Fig. 2B). In addition, a sessile mass was observed 
surrounding the internal urethral orifice, with blood 
clot attached to the mucosal surface and trabeculation 
of the bladder (Fig. 3A). Blood clot was also found in 
the rectum (Fig. 4A), and a sessile mass was observed 
in the anterior rectal mucosa (Fig. 4B). Histologically, 
the prostate cancer had infiltrated to the bladder and 
rectum (Fig. 3B, 4C). When a cross-section of the 
vertebral bone marrow was taken, it appeared grossly 
yellowish (Fig. 5A), and histologically, normal bone 
marrow tissue was scarce and had osteoblastic bone 
metastasis of the prostate cancer was observed (Fig. 
5B).
 The serum PSA was 160 ng/mL measured 
by chemiluminescent immunoassay. No toxic drugs 
were detected in the blood or urine, and no ethanol 
was detected in the blood. Thus, the histological and 
biochemical results confirmed the presence of a poorly 
differentiated prostate adenocarcinoma with bladder 
and rectal infiltration and bone marrow metastasis.

DISCUSSION

 Measurement of biochemical markers are 
central in the diagnostic process in clinical medicine. 
However, the usefulness of biochemical markers for 
the post-mortem diagnosis in forensic autopsy cases is 
uncertain because of post-mortem changes. Therefore, 
the discovery of biochemical markers that are useful 
in post-mortem specimens is a major concern in the 
forensic field. The serum PSA level is important in 
the detection of prostate cancer ante-mortem, but 
reports of post-mortem levels are rare. Jones et al. [4] 
compared the ante-mortem and post-mortem serum 
PSA levels in 10 cases in which post-mortem was 
performed within 24 hours of the initial sampling. The 
results showed that the total PSA level was comparable 
between the specimens. To the best of our knowledge, 
no report has validated the utility of blood PSA level 
in autopsy cases with the post-mortem interval over 

P<0.05 is considered as significant

Figure 1. Dorsum of the cadaver. No livor mortis was observed.

Figure 3. (A) Internal appearance of the bladder. There is a sessile mass 
surrounding the internal urethral orifice, with a blood clot attached to 
the surface. (B) Infiltration of the prostate cancer to the bladder can 
be seen by immunohistochemistry with anti-PSA antibody. PSA = 
prostate specific antigen.

Figure 2. (A) Cross-section of the prostate. (B) Poorly differentiated 
prostate adenocarcinoma was observed by Hematoxylin-Eosin 
staining,  prostate specific antigen.
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24 hours. Although the post-mortem interval in the 
present case was approximately 5 days, there was only 
mild decomposition. Therefore, the extremely high 
serum PSA level we found, compared with the reference 
value in living patients (4 ng/mL), was considered to 
be reliable.

 In the current case, the lack of livor mortis, 
the presence of anemic changes in the organs, and the 
splenomegaly suggested that severe anemia had caused 
death. The pathogenesis of cancer-related anemia is 
multifactorial [4] and can result from anemia secondary 
to cancer, therapy (radiation, chemotherapy), or 
chronic kidney disease. Anemia secondary to cancer 
is a direct result of cancer-related blood loss (e.g., 
frequent phlebotomy, mucocutaneous bleeding, and 
gastrointestinal bleeding), marrow infiltration, and 
inflammation leading to iron deficiency. Studies have 
shown that the prevalence of cancer-related anemia 
exceeds 30% in patients with cancer [6, 7]. In prostate 
cancer, anemia due to either androgen deprivation 
therapy or bone metastasis is well known [8-10]. 
Given that our case was not diagnosed ante-mortem 
with prostate cancer, androgen deprivation therapy 
was excluded as a cause of the anemia. However, there 
was minimal normal bone marrow tissue in the spine, 
which will have considerably reduced hematogenous 
function, and blood clots were observed in the rectum 
and bladder suggesting active bleeding from the 
mucosa of these organs. Therefore, the anemia was 
probably caused by a combination of the bone marrow 
infiltration and the active bleeding.
 Rectal infiltration is a rare complication of 
prostate cancer that is present in 4% of clinical and 
autopsy studies of patients [2]. The barrier function 
of Denonvilliers’ fascia probably accounts for this low 
occurrence [2], and it has been argued that the existence 
of rectal infiltration could indicate particularly 
advanced disease [2, 3]. Consistent with this, previous 
studies have shown that 42% of patients had bone 
metastasis when presenting with rectal infiltration [2]. 
Rectal infiltration of the prostate cancer, splenomegaly, 
or metastasis (bone pain) are known to cause 
abdominal pain; thus, the abdominal pain that the 
victim had before death could have been caused by 
these conditions [2, 3, 10, 11].
 In conclusion, this autopsy report highlights 
a rare case of death due to severe anemia caused by 
prostate cancer in which the anemia was caused by 
bone marrow infiltration and active bleeding. 
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Figure 4. (A) A blood clot can be seen in the rectum. (B) There is a 
sessile mass at the anterior rectal mucosa. (C) Infiltration of the prostate 
cancer to the rectum can be seen by immunohistochemistry with anti-
PSA antibody. PSA = prostate specific antigen.

Figure 5. (A) Cross-section of the vertebra. (B) Osteoblastic bone 
metastasis was observed by Hematoxylin-Eosin staining.
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Figure 1. Light microscopic micrograph of testis in control group.


