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Anaerobic bacteria in postmortem blood cultures

Correlation with lesions of the
gastrointestinal tract
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Division of Laboratory Medicine

OSTMORTEM bacteriology has attracted little attention in the litera-

ture over the years, and it is an aspect that is one of the most neglected
in the specialty of pathology in many institutions. In American and Cana-
dian publications since 1915 we have found only 15 reports-15 pertaining
specifically to autopsy microbiology. Only one'6 of the current textbooks on
microbiology mentions the subject to any great extent. There are several
reasons for this lack of attention: the once popular concept of postmortem
invasion of the bloodstream by bacteria that populate the gastrointestinal
tract;17 the difficulty of obtaining, at the autopsy table, uncontaminated
material for cultures; the fact that tissue is difficult to work with in the
microbiology laboratory; and lastly, the difficulties involved in the interpre-
tation of postmortem microbiological studies.

The purpose of this report is to present the results of a study of 237 pa-
tients which shows correlation of: symptoms immediately preceding death,
postmortem finding of gastrointestinal lesions, and postmortem blood cul-
tures.

Materials and methods

A postmortem blood culture is obtained when feasible, via a right atrial
puncture, This is performed by exposing and elevating the heart, drying the
immediate area of the heart as well as possible, and sterilizing the juncture
of the inferior vena cava and the right atrium by searing with a hot thin
spatula. The seared area of the right atrium is then punctured with a sterile
needle with attached syringe; approximately 5 ml of blood is obtained, and
immediately placed into 30 ml of fresh thioglycollate medium. The blood
culture is preferably obtained before any blood vessels are ligated or the
viscera manipulated. This method has been advocated by several authors!2 13
who have had good results. The culture is kept for 10 days and examined
for both aerobic and anaerobic organisms.
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Results

Results of blood cultures from 237 autopsies over a nine-month period
(April through December 1969) were reviewed. All of the bacteriologic studies
were performed by one of us (A.G.K.). The cases were consecutive and not
selected. Table 1 summarizes the culture data. Of the 257 blood cultures, 126
(53 percent) were sterile and only 8 (3 percent) yielded more than two orga-
nisms, suggesting a low level of contamination. Anaerobic bacteria were found
in 16 (6.8 percent) of the cases: Clostridium sp. accounted for 13 (5.5 percent);
and Bacteroides sp. 3 (1.3 percent).

In reviewing the clinical records of these 16 cases demonstrating anaerobic
bacteria in the postmortem blood culture, 15 were found to be associated
with lesions of the gastrointestinal tract. Table 2 shows these conditions to
be classified into three major categories: (I) malignant gastrointestinal le-
sions, (II) hematologic disorders with associated gastrointestinal hemorrhages,
and (III) other gastrointestinal lesions. In the one patient in whom an an-

Table 1.—Results of postmortem blood
cultures during a nine-month period

Blood culture results Number (%)
No growth 126 (53)
One organism 82 (35)
Two organisms 21 (9)
More than two organisms 8 (3)
Total 237 (100)
Anaerobic bacteria
Clostridium sp. 13 (5.5)
Bacteroides sp. 3 (1.3)
Total 16 (6.8)

Table 2.—Clinical conditions associated with isolation of anaerobic bacteria
from postmortem blood cultures

Number Number with

Cat- of anaerobic
egory Clinical condition cases bacteria (%)

I Malignant gastrointestinal lesions 21 4 (19)
II Hematologic disorders (with gastrointestinal lesions) 10 4 (40)
IIT  Other gastrointestinal lesions 30 7 (23)
Total 61 15 (23)
IV No gastrointestinal lesions 176 1 (0.6)
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Table 3.—Anaerobic bacteria in postmortem blood cultures—associated
with malignant gastrointestinal lesions (category I)

Clinical data. Anaerobe
cultured
Age, (associated
yr Sex  Status within 24 hr of death Diagnosis site)
71 M Fever (104 F), shock; Gastric carcinoma, C. perfringens
hemoglobin, 11.4 g/100 ml with ulcerations
62 M  Fever (103 F), shock; Gastric carcinoma, C. perfringens
hemoglobin, 9.6 g/100 ml with ulcerations
84 F  Temperature 9 F, shock; Rectal carcinoma, B. fragilis
hemoglobin, 11.0 g/100 ml with ulcerations
39 F  Fever (104 F), lethargy; Rectal carcinoma, C. septicum (in
hemoglobin, 5-7 g/100 ml with ulcerations neoplasm)

aerobic bacterium was not associated with a gastrointestinal lesion there was
a malignant epithelial neoplasm of the urinary bladder.

Table 3 summarizes the clinical data of patients having malignant gastro-
intestinal lesions. There were two cases of gastric carcinoma and two cases
of rectal carcinoma; all demonstrated various degrees of ulceration. Three
of the four patients had clinical septicemia, and the one patient who was
afebrile went into sudden shock before death. In one case, Clostridium
septicum was isolated from the heart blood, and was also cultured from the
region of the rectal neoplasm which showed massive necrosis.

The data from the group of patients with hematologic disorders are shown
in Table 4, There were two cases of acute leukemia, one case of aplastic
anemia with thrombocytopenia, and one case of hemorrhagic diathesis, the
cause of which was unexplained at the time. All patients demonstrated signs
and symptoms of septicemia before death; autopsy showed that all had
massive hemorrhagic and ulcerative lesions of the colon.

In regard to the last group of patients, the seven with other gastrointestinal
lesions, the data are summarized in Table 5. The lesions range from a
gallbladder abscess to peritonitis resulting from a ruptured hollow viscus.
Of the seven patients, six had clinical signs of septicemia, and six also had
various degrees of anemia. From four of the seven patients the same species
of anaerobe was cultured from the peritoneum and from the postmortem
heart blood.

Comment and conclusion

Since this paper is concerned with results of postmortem blood cultures,
two questions immediately arise: Is there visceral bacterial dissemination
after death? How valid are the results of postmortem blood culture? As
stated earlier, the popular concept, held for many years, was that, soon after
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Table 4.—Anaerobic bacteria in postmortem blood cultures—associated
with hematologic disorders (category II)

Clinical data

Age, Status within Anaerobe
yr Sex 24 hir of death Diagnosis cultured
21 M Fever (102 F), chills, Aplastic anemia, throm- C. histolyticum

dead on arrival in bocytopenia, ulcera-
emergency room tive lesions of colon
26 M  Fever (103 F), abdomi- Acute granulocytic leu- C. perfringens
nal pain; hemoglobin, kemia, hemorrhagic
5.7 g/100 ml and ulcerative lesions
of colon
8 M  Fever (103 F), abdomi- Acute lymphocytic leu- C. perfringens
nal pain and rigidity; kemia, hemorrhagic
hemoglobin, 11.6 and ulcerative lesions
g/100 ml of colon
42 F Fever (102 F), nausea, Hemorrhagic diathesis, C. perfringens

vomiting; hemoglobin,
3.3 g/100 ml, leuko-
cyte count elevated

hemorrhagic and ul-
cerative lesions of
colon

death, bacteria immediately disseminate throughout the body.'” Data in
several publications® 12 13 established quite clearly that postmortem bacterial
invasion does not occur and there is no relationship between positive heart
blood cultures and the time that cultures are taken postmortem. However,
one report!® states that there is definite correlation between positive heart
blood cultures and the postmortem interval. Among the 16 cases in our
series, nonmotile anaerobic bacteria were isolated in 11, and it seems an im-
possibility for a nonmotile organism to reach the right atrium from such a
remote site as the rectum. The biggest variable, however, concerning con-
tamination of autopsy blood cultures is in the technic of the individual
autopsy prosector.

In regard to the question of validity of results, Table 6 summarizes the
clinical condition before death of the 15 patients with lesions in the gastro-
intestinal tract. Signs and symptoms of generalized infection predominate.
The two patients who demonstrated hemorrhagic diathesis are interesting
because it is a well-known fact that clostridial septicemia can lead to a clini-
cal syndrome of disseminated intravascular coagulation.18 In several patients,
a sudden rapid anemia was also noted, and clostridial septicemia has been
known to cause intravascular hemolysis leading to severe anemia over a short
period.1?

In our series of 237 postmortem blood cultures, 15 anaerobic bacteria ob-
tained from heart blood were found to be associated with lesions of the
gastrointestinal tract. It is known that anaerobic bacteria are the prominent
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Table 5.—Anaerobic bacteria in postmortem blood cultures—associated

with other gastrointestinal lesions {category I11)

Clinical data Anaerobe
cultured
Age, Status within (associated
yr Sex 24 hr of death Diagnosis site)
103 F Fever (103 F), abdomi- Gallbladder and sub- B. fragilis
nal pain and rigidity; phrenic abscesses
hemoglobin, 11.4 g/100 ml
14 M  Fever (103 F), abdomi- Renal transplant, per- C. perfringens
nal pain, vomiting, forated caccum with (peritoneum)
melena; hemoglobin, peritonitis
8.9 g/100 ml
58 F Fever (101 ¥), abdomi- Perforated gastric C. septicum
nal pain and rigidity; ulcer, postoperative (peritoneum)
hemoglobin, 8.4 g/100 ml, peritonitis
leukocyte count elevated
71 F  Fever (102 F), melena; Rectal perforation, C. perfringens
hemoglobin, 11.2 peritonitis (peritoneum)
g/100 ml, leukocyte
count elevated
19 M  Temperature 96 F, Cirrhosis, hemorrhagic C. perfringens
comatose, shock; he- colitis, disseminated
moglobin, 11.2 g/100 ml intravascular coagu-
with sudden drop lation
to 5.4 g/100 ml
78 M  Fever (100 F), abdomi- Mesenteric artery oc- C. perfringens
nal pain; hemoglobin, clusion, colonic ne- (peritoneumy)
9.2 g/100 ml, leuko- crosis, peritonitis
cyte count elevated
77 M  Fever (100 F), abdomi- Terminal hemorrhagic B. serpens

nal pain; hemoglobin,
14.6 g/100 ml, leuko-
cyte count elevated

necrotizing enterop-
athy

flora of the gastrointestinal tract.!® 1® The association of anaerobic bactere-
mia and gastrointestinal lesions cannot, however, be explained on the basis
of mere numbers alone, and it may be that anaerobes are, for example, more
invasive than Escherichia coli. This is just conjecture, and would require
investigation. In Alpern’s?® study of Clostridium septicum positive blood
cultures and associated malignancy, no reason was suggested for the correla-
tion.

In all of the patients in our series, an opportune site, whether it was an
ulcerating rectal neoplasm or a gangrenous gallbladder, was found which
would provide the anaerobe with easy access to the bloodstream. These 15
cases of anaerobic bacteria were encountered in a total of 61 autopsies of
patients with some type of gastrointestinal lesion. In only one of the other
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Table. 6—Clinical status within 24 hours of
death—15 patients with gastrointestinal
lesions

Number of

Sign-symptom pa,tientS (%)

Fever 13 (87)
Anemia 13 (87)
Abdominal pain 7 (46)
Leukocytosis 5 (33)
Abdominal rigidity 3 (20)
Shock 3 (20)
Melena 2 (13)
Nausea, vomiting 2 (13)
Hemorrhagic diathesis 2 (13)

176 cases in which there were no gastrointestinal lesions, was an anaerobic
bacterium isolated. Anaerobic bacteria have been shown by at least two
authors and their co-workers2% 2! to be associated with malignant lesions out-
side the gastrointestinal tract. The association, in 23 percent of the cases, of
anaerobic bacteria in the blood, with lesions of the gastrointestinal tract is
considered significant. It is believed that a careful search for anaerobes
should be undertaken in patients who demonstrate cither septicemia or a
sudden change in clinical condition, who have gastrointestinal inflammation,
perforation, ulceration, neoplasm, or hemorrhage.
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