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1 | INTRODUCTION
Salmonella species can be divided into two groups: typhoid
(typhi/paratyphi) and non-typhoid. The former leads to en-
teric fever, a severe, potentially life-threatening disease. This
remains a major public health issue, particularly in develop-
ing areas.' The latter consists of numerous subtypes, causing
salmonellosis, which is characterized by generally mild and
self-limiting gastrointestinal symptoms. These bacteria are
usually acquired through ingestion of contaminated food or
water, predominantly eggs, egg-based products, and poul-
try.? Salmonellosis is the second most frequent cause of gas-
trointestinal infections in the European Union, with 60,494
laboratory-detected cases reported in 2021.3

Occasionally, a non-typhoidal Salmonella infection
can become invasive and may result in extra-intestinal
complications, including meningitis, pneumonia, en-
cephalopathy, endocarditis, empyema, and abcedation®*
Invasive infections are more commonly seen in patients
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Microbiological diagnosis of endometritis and appropriate antibiotic treatment
based on the antibiogram is essential. We should remain critical about the poten-
tial etiologic pathogens, especially when traveling abroad and during pregnancy.
Therefore, it is essential to obtain cultures prior to the administration of antibiotics.

We present a case of postoperative endometritis in a patient with incomplete
miscarriage, who underwent dilatation and curettage. Blood, cervical and stool
cultures revealed the presence of Salmonella hvittingfoss. Gynecological postop-
erative infections with Salmonella spp. are rare according to the current literature.

dilatation and curettage, endometritis, miscarriage, postoperative, salmonella

with an impaired immune system, among others due to
immunosuppressive medication, immunodeficiency, sys-
temic diseases, and pregnancy.* The pelvic organs are an
unusual extra-intestinal location of invasive Salmonella
infections.” However, both Salmonella typhi and non-
typhi have been described in literature as a rare cause for
pelvic infections.

Here, we present a unique case of pelvic infection
caused by non-typhoidal Salmonella hvittingfoss follow-
ing surgical removal of trophoblastic remnants.

2 | CASE

A 33-year-old nulliparous woman was referred to our
hospital by her general practitioner due to trophoblastic
remnants after management of a missed abortion with
misoprostol. She had no medical history, did not smoke
and was allergic to penicillin and terbinafine.
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Upon initial evaluation by her general practitioner, an
early intrauterine pregnancy without heartbeat was de-
tected. Based on a crown-rump-length (CRL) of 3mm a
gestational age of about 5-7weeks was estimated. This eval-
uation took place before she went on an extended holiday to
Indonesia. During her vacation she contacted a local doctor
for follow-up, where an ultrasound showed a miscarriage
with a CRL of 7mm (in accordance with a pregnancy of
around 6-7weeks) without a heartbeat. Management with
misoprostol was recommended. Only abdominal cramps
and diarrhea were reported after oral ingestion of the medi-
cation. After 9days a repeat ultrasound showed the ineffec-
tiveness of the medical treatment.

Upon returning from holiday, she was referred to the
gynecology department of our hospital. A transvaginal
ultrasound confirmed the persistent products of concep-
tion. Uterine evacuation by dilatation and suction curet-
tage (D&C) was performed under ultrasound guidance,
which confirmed the complete removal of the trophoblast
without complications. The anatomopathological exam-
ination of the trophoblast did not show any signs of infec-
tions or abnormalities.

Five days post-surgery, the patient presented to the
emergency department with increased blood loss. Upon
assessment, she was hemodynamically stable, without
a fever and a normal amount of blood loss. Blood anal-
ysis showed a normal hemoglobin (12.2g/dL), a slightly
elevated white cell count (11.1x10°/L) and a normal
C-reactive protein (CRP) (4.1mg/L). A transvaginal ul-
trasound demonstrated an intrauterine irregular mixed
hyper- and hypo-echogenic mass measuring 4.9 X 2.3cm
(Figure 1), most consistent with a blood clot. These symp-
toms and images were viewed within the normal postop-
erative course.
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FIGURE 1 Transvaginal ultrasound at first emergency
encounter.

One day later the patient presented herself again at
the emergency department because of a high fever, up
to 39.8°C. Blood analysis showed a slightly higher white
cell count (11.9 x 10°/L) than the day before and an el-
evated CRP (39.8 mg/L) as well. After examination, the
initial diagnosis was postoperative endometritis. She
was admitted with intravenous antibiotics. Clindamycin
at a dosage of 900 mg every 8h was administered due
to a penicillin allergy. Blood cultures showed a growth
of Salmonella. Furthermore, the cervical swab revealed
this pathogen as well. Urine culture stayed sterile. After
identifying a Salmonella species in both the cervical
swab and the blood cultures, a stool culture was ob-
tained. The latter was also positive for Salmonella. Alle
these cultures showed the same serotype of Salmonella:
S. hvittingfoss.

After consulting the infectiologist and based on the
susceptibility of the organism, the antibiotic treatment
was switched at Day 2 of hospitalization. Ciprofloxacin
intravenously, at a dosage of 400mg every 12h, was
given for 7 days. After this switch in therapy, the patient
remained fever-free and had a clinical and biochemical
recovery.

Because of the mass still present in the womb,
the patient was also given misoprostol at a dosage of
800 ng every 12h, for the first 2days of hospitalization.
Afterwards, there was minimal to no blood loss. After
consulting with several gynecologists, a wait-and-see ap-
proach was advised due to the clinical recovery. The pa-
tient was discharged after 9days of hospitalization with
no remnant signs of endometritis.

At the gynecological consultation 4weeks later there
was a complete recovery with no residual intrauterine tis-
sue (Figure 2).
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FIGURE 2 Transvaginal ultrasound at follow-up appointment
showing no remnant tissue intrauterine.
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3 | METHODS

A systematic search was conducted on Pubmed to identify
literature regarding invasive infections with Salmonella
after a gynecological procedure and Salmonella infec-
tion of the pelvic organs. This search was conducted in
February 2023. There was no limitation on the year of
publication. The following filters were applied: ‘human’,
‘female’ and ‘Dutch/English/French articles’. The follow-
ing combination of MESH terms were used: Salmonella
AND endometritis; Salmonella AND gynecology AND
infection; Salmonella AND genital AND infection;
Salmonella AND pelvic AND inflammatory AND disease;
Salmonella AND miscarriage AND curettage; Salmonella
AND curettage; Salmonella AND uterine AND infection;
Salmonella AND abortion. Reference and citation lists
were used. Articles were first screened by title and sub-
sequently by abstract, resulting in the identification of 28
articles of potential use. After reviewing each article, 15
were used (Graph 1).

At the same time more selective searches were con-
ducted on Pubmed to find information about postoper-
ative endometritis and salmonellosis. We limited our
search on the year of publication: from 2000 to 2023. The
same filters were applied: ‘human’, ‘female’ and ‘Dutch/
English/French articles’. The following combinations of
MESH terms were used: invasive AND Salmonella AND
infection AND global; invasive AND Salmonella AND
infection AND Europe; postoperative AND endometri-
tis AND microbiology; epidemiology AND endometritis
AND abortion; antibiotic prophylaxis AND postsurgical
AND gynecology. The same selection process, as described
above, was applied. From this search six articles were used
(Graph 2).

4 | DISCUSSION

Organisms can reach the organs of the female genital tract
through three pathways: ascending vaginally, via direct
contact with an inflamed bowel or through hematogenous
dissemination.® The latter is possible via direct bacteremia
or by the bacteria breaching the intestinal cell wall and
entering macrophages which can lead to the involvement
of secondary locations of Salmonella.” In our case, the
Salmonella bacteria could be cultured in blood cultures,
a cervical swab, and a stool culture. Our primary hypoth-
esis is contamination during surgery with subsequent
triggering of an invasive infection. The Salmonella bacte-
ria, which colonized the gastrointestinal tract, ascended
vaginally, facilitated by the surgery. Due to the invasive
nature of the procedure the pathogen was able to cause an
endometritis. Our patient did have an episode of diarrhea

. 30f6
Clinical Case Reports —Wl LEY

Articles identified
through searching
Pubmed
n =229

Articles excluded
n=188

Concerning animals
(n=25)

Not concerning
Salmonella (n = 64)
Not concerning
gynaecology (n = 76)
Not concerning
gynaecological
procedures (n=11)
Concerning S.
(para)typhi (n = 8)
Full text article not
available (n = 4)

A

Articles retained after
screening by title
n=41

A4

Articles excluded
A4 n=13
Articles retained after

screening by abstract
n=28

Referenced in articles
used (n=9)
Not concerning
gynaecological
procedures (n = 4)

A 4

Articles excluded
A n=13
Articles retained after
reading full text
n=15

Concerning S.
(para)typhi (n = 12)
Not concerning
gynaecological
procedures (n=1)

A 4

GRAPH 1 Flow diagram of the literature review and
selection process of articles used regarding invasive infection
with Salmonella after a gynecological procedure and Salmonella
infection of the pelvic organs.

during her trip. However, this was first thought to be a
side effect of misoprostol. Another, but less likely, patho-
genesis is an infection due to hematogenous spread. After
her Salmonella infection during the holiday, the pathogen
could have disseminated hematogenously to the uterus
and caused an infection. This route is less plausible as it
does not explain the interval in time between the gastro-
enteritis and the endometritis, nor the timing of the inva-
sive infection after the surgery.

The prevalence of infections after surgical abortion
procedures such as D&C is 0.1%-4.7% worldwide and
0.0%-0.4% in high-income countries.® The most com-
mon pathogens are those of the genital microbiome,
which is polymicrobial consisting of aerobes and anaer-
obes. Anaerobic bacteria are most often associated with
infections after D&C. Occasionally the enteric flora and
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GRAPH 2 Flow diagram of the literature review and selection
process of articles used regarding salmonellosis and postoperative
endometritis.

sexually transmittable diseases, such as C. trachomatis
and N. gonorrhea, can cause these postoperative infec-
tions.*? These responsible micro-organisms are com-
parable with the pathogens linked with a postpartum
endometritis.®® Hence, the standard antibiotic treat-
ment of postoperative and postpartum endometritis
should be comparable. It consists of a broad-spectrum
antibiotic, which must be adjusted based on the anti-
biogram. However, the initial antibiotic treatment in
our case was clindamycin because of a penicillin allergy.
This is a poor choice since it is not active against most

gram-negative aerobes and it is recommended to com-
bine clindamycin with another antibiotic, active against
aerobic gram-negative bacteria, for the treatment of
endometritis and septic abortion.'® Additionally, based
on the microbiological spectrum, clindamycin is not
active against Enterobacteriaceae, such as Salmonella
species.'® The preferred treatment for non-typhoidal
Salmonella infections is ciprofloxacin.’

The actual prevalence of different micro-organisms re-
sponsible for endometritis may be underestimated, given
that in clinical practice the broad-spectrum antibiotics are
often administered before cultures are obtained. Sometimes
the general practitioner has already started antibiotics, or
in hospitals where a resident gynecologist is not available
during the night, antibiotics are prescribed without elabo-
rate clinical examination before referral to a gynecologist.

As previously discussed, Salmonellosis (an infection
with a non-typhoidal Salmonella species) is very com-
mon, with a rate of 16.6 cases per 100,000 population in
Europe in 2021.° The incidence of invasive infections
with non-typhoidal Salmonella are less frequent and,
less described in literature. A global systematic anal-
ysis'® showed a worldwide incidence of 7.5 cases per
100,000 population in 2017, with most cases located
in sub-Sahara Africa. In high income countries the es-
timated incidence in 2017 was 1.1 cases per 100000."
Furthermore, a study by Mughini-Gras et al."* described
an annual average proportion of 4.6% of invasive non-
typhoidal infections in the Netherlands between 2005
and 2018. The pelvic organs are a rare but described
extra-intestinal location of invasive Salmonella infec-
tions. In literature, there are more than 30 cases docu-
mented of a Salmonella abcedation of the ovaries, mostly
occurring in case of a pre-existing cyst.”"*™> A few case
studies of pelvic inflammatory disease caused by a non-
typhoid Salmonella species are reported.>*® Moreover,
non-typhoidal Salmonella infections are described in
pregnancy resulting in various complications, including
septic abortion, pregnancy loss, chorioamnionitis and
neonatal sepsis.*'’"*' In our literature review, only one
case of a pelvic infection after a gynecological procedure
was found. Latlitha et al.** briefly described a case of a
pelvic infection with S. typhimurium after a hysterec-
tomy. The literature review showed no previous report
of an invasive Salmonella infection due to vaginal sur-
gery. To the best of our knowledge, this is the first case
of a pelvic infection caused by S. hvittingfoss.

During pregnancy the immune system is altered to
accommodate the growth of the fetus. Different mecha-
nisms have been described. A know process is altering
the ratio of Th1/Th2 cytokine levels in the advantage
of the Th2 immunity. This is important as the immune
response against Salmonella is largely Th1l-dependent.
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Consequently, a pregnant woman is more susceptible
for Salmonella infections.*'® In our case, this mecha-
nism could have contributed to the primary infection
with Salmonella abroad.

Nutritional advice provided to pregnant women mainly
focuses on the prevention of Listeria and Toxoplasmosis.
However, it is important to emphasize the risk of a
Salmonella infection as well, especially for pregnant
women traveling to developing countries.

The procedure was performed following the in-
hospital protocol, with vaginal disinfection using ch-
lorhexidine gluconate 0.05% and no administration of
prophylactic antibiotics. However, the ACOG* advises
to use 4% chlorhexidine gluconate or povidone-iodine
for preoperative vaginal disinfection before a vaginal
surgery. Concerning antibiotic prophylaxis there are dif-
ferent guidelines with different consensus. The ACOG*
advises the use of perioperative antibiotics. This is based
on extrapolation of a meta-analysis which showed a re-
duction of postoperative infections when prophylactic
antibiotics are used during induced surgical abortion.*
However, others do not recommend the administration
of antibiotic prophylaxis during a D&C for incomplete
abortion.****

5 | CONCLUSION

In conclusion, non-typhoidal Salmonella may cause post-
operative endometritis. It is important to remain critical
about potential etiologic pathogens, especially if patients
traveled abroad or had a previous history of gastroenteri-
tis. Furthermore, in case of pregnancy, we must be more
vigilant for less probable micro-organisms since immu-
nity is altered during pregnancy. This case highlights the
need for microbiological diagnosis of endometritis and ap-
propriate antibiotic treatment based on the antibiogram.

Perioperative vaginal disinfection, in case of vaginal
surgery, can be done using 4% chlorhexidine gluconate or
povidone-iodine. Further research is needed regarding the
use of perioperative antibiotic prophylaxis during surgical
evacuation of an incomplete abortion.

Additionally, it is important to provide nutritional ad-
vice to pregnant woman which also emphasize the risk of
a Salmonella infection, particularly to those traveling to
developing countries.
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