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Female, 42

Spontaneous pelvic-abdominal peritonitis due to actinomyces

Abdominal distension ¢ abdominal pain ¢ acute abdomen e fever ¢ intermenstrual bleeding ¢ nausea ¢
sepsis ¢ septic shock

Surgery

Unusual clinical course

Pelvic-abdominal actinomycosis is a rare chronic condition caused by an anaerobic, gram-negative rod-shaped
commensal bacterium of the Actinomyces species. When Actinomyces becomes pathogenic, it frequently causes
a chronic infection with granulomatous abscess formation with pus. Due to diversity in clinical and radiological
presentation, actinomycosis can easily be mistaken for several other conditions. Peritonitis without preceding
abscess formation caused by Actinomyces species has been described in only few cases before in literature.
We report a case of spontaneous pelvic-abdominal peritonitis with presence of pneumoperitoneum and ab-
sence of preceding abscesses due to acute actinomycosis mimicking a perforation of the proximal jejunum in
a 42-year-old female with an intra-uterine contraceptive device in place. Explorative laparotomy revealed 2 li-
ters of odorless pus but no etiological explanation for the peritonitis. The intra-uterine contraceptive device
was removed. Cultivation showed growth of Actinomyces turicensis. The patient was successfully treated with
penicillin.

In the case of primary bacterial peritonitis or lower abdominal pain without focus in a patient with an intra-
uterine device in situ, Actinomyces should be considered as a pathogen.

Actinomycosis ¢ Contraceptive Devices, Female ¢ Genital Diseases, Female ¢ Peritonitis ¢ Sepsis
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Background

Actinomyces species are facultative anaerobic, non-acid fast,
Gram-positive and rod-shaped bacteria. These bacteria are
difficult to identify and cultivate, because they tend to grow
slowly and require optimal conditions. Cultivated growth of
Actinomyces can be expected after a period of 5 to 21 days [1-3]
and in more than 50% of assumed actinomycosis cases there
is no growth of the species found at all [2]. Actinomyces bacte-
ria are part of the commensal flora in the oropharynx, gastro-
intestinal tract, and female urogenital tract [1-5]. An endoge-
nous infection can arise after erosion of the mucosa followed
by invasion and pathogenicity of these bacteria [1-3]. This in-
fection, known as actinomycosis, should be interpreted as a
chronic condition that frequently causes granulomatous ab-
scess formation with pus. Subsequently it can lead to necrosis,
fibrosis and adhesions with surrounding structures or draining
sinuses [1,2,4-8]. Because of diversity in both clinical and ra-
diological presentation, actinomycosis can easily be misinter-
preted for several other conditions. Predominantly malignant
lesions, but misinterpretations for infectious diseases such as
appendicitis, diverticulitis, inflammatory bowel disease, pelvic
inflammatory disease, and mass-forming infectious diseases
as tuberculosis are described as well [1-4,7-10].

A spontaneous peritonitis caused by Actinomyces without
signs of preceding abscess or mass formation is described
only twice in the literature [5,11]. We describe a third case of
spontaneous peritonitis caused by Actinomyces without pre-
ceding abscesses.

Case Report

A 42-year-old female patient (gravidity 1, parity 1) was pre-
sented at our Emergency Department with progressive dif-
fuse abdominal pain. Several weeks prior to presentation she
noticed vague abdominal pain and altered vaginal discharge,
which both resolved spontaneously. The patient had a copper
intra-uterine device (IUD) in situ during the last 5 years and
had a regular menstrual cycle.

A week before presentation at the Emergency Department,
the patient had noticed an increase in lower abdominal pain,
inter-menstrual bleeding, and pollakisuria the preceding day.
A urine dipstick analysis was suspicious for a urinary tract in-
fection. The general practitioner started the patient on nitro-
furantoin for 5 days. During the following days, the patients’
symptoms worsened and she had fever of 39°C despite the
use of NSAIDs and acetaminophen.

Eight days after the inter-menstrual bleeding, the patient pre-
sented at our hospital with clinical signs of an acute abdomen

This work is licensed under Creative Common Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

and septic shock. Physical examination revealed a body tem-
perature of 36.2°C, a blood pressure of 70/40 mmHg, a pulse
rate of 119 beats per min, and a respiratory frequency of 20
per min. She complained of diffuse abdominal pain, nausea,
abdominal distension with signs of peritoneal irritation, and
right-sided shoulder pain. Blood tests (Table 1) revealed in-
creased infection parameters (C-reactive protein 436.8mg/L,
leucocytes 13.5x10%/L, with a differentiation of rods 45%, seg-
ments 37%), the first signs of metabolic acidosis (arterial val-
ues: pH 7.41, pCO, 3.7 kPa, pO, 10 kPa, O, saturation 93.5%,
bicarbonate 17.1 mmol/L, base Excess —6.2 mmol/L, venous
values: lactate 2.7 mmol/L), liver value abnormalities (total bil-
irubin 42 pmol/L, ASAT 78 p/L, ALAT 136 p/L, alkalic phospha-
tase 250 p/L, y-GT 256 /L) and acute kidney injury (creati-
nine 149 pmol/L). The symptoms, vital parameters, and blood
results worsened in the following hours.

Ultrasound imaging of the abdomen showed diffuse “cloudy”
fluid collections intra-abdominal, perihepatic, and in the pel-
vic area, as well as dilated bowels with signs of a paralyt-
ic ileus. Differential diagnosis at this point was a perforat-
ed appendicitis.

A CT scan with oral and intravenous contrast showed free
fluid intra-abdominally, around the liver, and in the pelvic
area (Figure 1). There was intra-abdominal free air visible in
the portocaval area and around the proximal jejunum, which
had a thickened wall. The appendix was not visible and the
kidneys and genital organs showed no abnormalities; the IUD
was in place. There was no lymphadenopathy. Presumptive di-
agnosis based on the CT scan was a perforation of the prox-
imal jejunum.

Because of deterioration of clinical condition and a strong sus-
picion of a perforation of the proximal jejunum, an explorative
laparotomy was performed to find the source of the peritoni-
tis. Per-operatively, 2.5 L of odorless purulent pus was drained.
The bowel was run through the entire length and the appen-
dix was visualized, but no perforation or any other etiological
explanation for this peritonitis could be found; therefore, it
was considered a primary peritonitis. The combination of free
fluids in the pelvic area and the IUD in situ warranted inspec-
tion by a gynecologist during surgery. The gynecologist noted
no possible causes for the peritonitis and removed the IUD.

Pus samples, peripheral blood, and the IUD were sent for cul-
ture. A cervical smear was obtained. Postoperatively the pa-
tient was admitted to the intensive care unit, where she was
stabilized and started on antibiotic treatment for spontane-
ous abdominal peritonitis (ceftriaxone, gentamicin, and met-
ronidazole). Additional cervical smear PCR for Chlamydia tra-
chomatis and Neisseria gonorrhoea were negative.
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Figure 1. Transverse (A, B) and coronal (C) CT scan with oral and intravenous contrast of the abdomen showing intra-abdominal
free fluid, especially perihepatic, proximal jejunum, and in the pelvic area. There is air visible in the portocaval area and
extraluminal around the thickened proximal jejunum. Indicating marks: red arrow shows pneumoperitoneum and green
arrow shows free pelvic-abdominal fluids.

For 2 weeks there was little clinical improvement. Inflammation
parameters were fluctuating. Due to recurrent fluid collec-
tions, we performed 2 therapeutic paracenteses. After 2
weeks the cultures showed Actinomyces spp (cervical cul-
ture), while the other cultures showed anaerobic flora, but no
Enterobacteriaceae. The diagnosis of pelvic-abdominal actino-
mycosis was thus made. Antibiotic treatment was switched
to intravenous penicillin 6 times a day, 2 million units for 4
weeks and metronidazole 3 times a day 500 mg for 14 days.
After switching antibiotics, clinical improvement occurred and
infection parameters decreased. Oral antibiotics were contin-
ued for another 6 months thereafter.

Discussion

The pelvic-abdominal region is the second most frequent lo-
calization of actinomycosis [2-4,9]. Acute peritonitis caused by

actinomycosis is rare and in some cases are described as the
result of perforation of an Actinomyces abscess [12]. However,
primary pelvic-abdominal peritonitis caused by Actinomyces
without abscess formation is extremely rare and is reported
only twice in the literature [5,11]. Our case differs from these
2 other cases because of the presence of pneumoperitoneum
and an IUD as a possible source for this infection.

When Actinomyces becomes pathogenic, it probably infiltrates
tissues by releasing proteolytic enzymes and causes an acute
infection. During this acute phase, a cellulitic reaction with-
out fibrosis occurs [8,9,13]. The bacteria spread continuously,
not following anatomical tissue borders [3,4,6,9]. The infec-
tion slowly develops into an indurated granulomatous suppu-
rating abscess with sulphur granules, branching “woody” as-
pect fibrosis, or draining sinuses and fistulas into surrounding
structures [1,3,4,6,8,9].
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Table 1. Outcomes of the first laboratory analyses obtained at the emergency department.

First blood results

C-reactive protein: 436.8 mg/L,

Leucocytes 13.5x10%/L, with a differentiation of: metamyelocyte 11%, rods 45%, segments 37%, lymphocytes 4%, monocytes 3%.
Serum ureum 7.0 mmol/L, creatinine 149 pmol/L, estimated glomerular filtrating rate 33 mL/min/m, total bilirubin 42 pymol/L,
glucose 9.3 mmol/L, ASAT 78 p/L, ALAT 136 p/L, alkalic phosphatase 250 p/L, y-GT 256 p/L, lactate 2.7 mmol/L

Leucocytes 827/pL, erythrocytes 10°/pL, lots of bacteria, mucus and epithelium

Co-pathogenic bacteria are often involved [1,4]. Actinomycosis
is generally discovered after a prolonged time when the char-
acteristic abscesses have formed. Symptoms are non-specif-
ic and vary from no complaints at all to pain and widespread
infection [14]. Most common are lower abdominal pain, fever,
weight loss, or complications caused by the abscess. Abscess
formation caused by Actinomyces is frequently described in
the female genital tract and may lead to secondary peritoni-
tis [6,7]. Pelvic actinomycosis is easily confused with ovarian
cancer due to the presentation [1].

In our patient, despite a high suspicion of perforation based on
CT imaging with intra-abdominal free air present, no perforation
was found during laparotomy. The absence of Enterobacteriaceae
in all cultures made a perforation even less likely. Although in-
tralesional gas formation in actinomycosis has previously been
reported in the literature, the cause of the pneumoperitone-
um in our patient remains unclear [13,15-17]. Actinomyces
species or concomitant bacteria may both produce gas in
these rare forms of actinomycosis, but Sasaki et al. reported
that “intralesional” gas is specific to osteomyelitis caused by
Actinomyces [15]. Signs of bowel wall thickening on CT scan
images are common in actinomycosis of the abdomen and
there is generally a mass with an infiltrative aspect nearby [10].

Associations between actinomycosis and altered vaginal dis-
charge, abnormal vaginal bleeding in combination with lower
abdominal pain, and an IUD are common [1,2,6,18]. The asso-
ciation between primary peritonitis and IUD usage has been
reported before, indicating that in females with spontaneous
bacterial peritonitis, the genital bacterial flora may be con-
sidered as a potential source of infection [19]. The use and
implantation of an IUD could cause an asymptomatic chron-
ic anaerobic endometritis in which Actinomyces species and
other anaerobic bacteria grow well. It may eventually lead to
an ascending infection from the cervix and uterus through
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the fallopian tubes into the peritoneal cavity [12,14,19]. This
transfallopian route is also reported in healthy, sexually ac-
tive females with Group A Streptococci, Chlamydia trachomatis,
and Neisseria gonorrhoea [19,20]. Biofilm formation on foreign
bodies could be a possible facilitating factor in development
of actinomycosis [1].

The management of actinomycosis is generally conservative
with antibiotic treatment. Actinomycosis is treated with in-
travenous high-dose penicillin for 2-4 weeks followed by oral
antibiotics for at least 2-6 months [1,2,4,6,7,9] to avoid re-
currence [1]. Frequently, other bacteria are cultured as well.
Their treatment depends on culture results, sensitivity, and
drainage. Surgical removal of infected tissue is not indicated
as a first-choice therapy but could aid in curation, and is nec-
essary in complicated forms of actinomycosis [1-3,8] such as
in our case. In reality, most cases of pelvic-abdominal actino-
mycosis are diagnosed after surgery based on culture results
of removed tissue [2,7,14,18].

Conclusions

Our case differs from most by the combination of 2 rarely de-
scribed occurrences in actinomycosis — the presence of pneu-
moperitoneum and the absence of the characteristic abscesses.
In the case of primary bacterial peritonitis or lower abdominal
pain without focus in a patient with an IUD in situ, Actinomyces
should be considered as a pathogen. Prompt initiation of an-
tibiotics may reduce the need for surgical therapy; however,
in reality, most cases of pelvic-abdominal actinomycosis are
diagnosed after surgery has been performed.
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