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Abstract

Background: Pelvic inflammatory disease (PID) complicating transcervical embryo transfer, not related to previous oocyte aspiration,
is an extremely rare event. However, it can lead to severe complications. Case: We report two cases of pelvic infection related to
transcervical frozen embryo transfer. The case of one patient was complicated by a pelvic abscess, which required percutaneous drainage,
and the case of the other patient was complicated by ascites, which was positive for chlamydia. Conclusions: Despite there not being
enough evidence to recommend cervical cultures or antibiotic prophylaxis in all cases of embryo transfer, it would be advisable in those
cases with a personal history of PID.

Keywords: pelvic inflammatory disease; frozen embryo transfer; oocyte aspiration; assisted reproductive techniques; pelvic infection

1. Introduction
Nowadays, embryo transfer in the context of in vitro

fertilization (IVF) treatment is a procedure with a low inci-
dence of complications [1].

Fresh embryo transfer has been the most common
form of transfer in IVF cycles since the beginning of this
technique. In recent years, improvements in vitrification
protocols and an increase in preimplantation genetic testing
of embryos have contributed to an increase in the number of
frozen-thawed embryo transfer cycles. Consequently, the
proportion of live births due to the success of this technique
is increasing [2–4].

Initially, the main indication for this technique was
to prevent ovarian hyperstimulation syndrome (OHSS).
However, later studies have shown that controlled ovar-
ian stimulation could lead to adverse effects in the en-
dometrium, disrupting successful embryo-endometrium in-
teraction. Therefore, it was suggested that performing
frozen embryo transfer could improve the reproductive out-
comes of IVF treatments [5,6].

In our center, embryo transfer is a standardized pro-
cedure. Firstly, we clean the cervix with saline solu-
tion, and cervical mucus is aspirated. Before inserting the
catheter, the cervical canal is flushed with Vitrolife’s G2
Plus medium. Then, a soft catheter (Labotect embryo trans-
fer catheter, 190 mm) is loaded with embryos and handed
to the clinician who inserts it through the cervical canal into
the uterine cavity with abdominal ultrasound guidance. Fi-
nally, the embryos are placed 1–2 cm from the uterine fun-
dus.

Reports regarding pelvic inflammatory disease (PID)
after embryo transfer are extremely rare. Most of them are
related to oocyte aspiration, where cervical and vaginal or-
ganisms could be inoculated during the procedure [7].

However, we report two cases of severe PID after
frozen embryo transfer, which were not related to oocyte
aspiration.

2. Case Report
2.1 Patient 1

The first patient was a 34-year-old Caucasian woman
with a medical history of peritonitis after right ovarian cys-
tectomy 17 years ago. The patient presented with steril-
ity of 2 years evolution. The basic sterility study based on
hormone analysis, seminogram, serology and ultrasound re-
vealed the presence of a right hydrosalpinx (65 × 25 mm)
in the initial ultrasound examination; however, this finding
was not observed in subsequent ultrasounds. Besides, the
seminogram revealed a very low sperm count and motility
(REM 0.5 × 106), so ICSI-IVF was performed. Embryo
transfer was postponed for 4 months after ovarian stimula-
tion and oocyte aspiration due to the high risk of suffering
OHSS.

Two days after frozen embryo transfer, the patient de-
veloped a high fever (39 ◦C) and severe lower abdominal
pain. Transvaginal ultrasonography revealed a pelvic mass
in the right ovary (60 × 50 × 36 mm) with multiple cystic
images. The white blood cell count was 14,200/mm3, and
the C-reactive protein level was 16 mg/dL. She was hospi-
talized and received treatment with azithromycin and amox-
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icillin clavulanic, low molecular weight heparin and anal-
gesics. Endocervical culture was positive for Escherichia
coli.

She was discharged 7 days after hospitalization due to
clinical improvement. However, 11 days later, she came
back to the emergency department due to recurrent ab-
dominal pain and high fever. Her white blood cell count
was 20,000/mm3, and the C-reactive protein level was 30
mg/dL. An abdominal Computed Tomography (CT) was
performed, showing a right parauterinemassmeasuring 100
× 65 × 60 mm with cystic appearance with two septations
and presence of thick walls. Besides, discrete edema of the
adjacent fat and fluid sheet in the lesser pelvis were ob-
served. All these findings were suggestive of tubo-ovarian
abscess (Fig. 1).

Fig. 1. Right tubo-ovarian abscess.

Endocervical and vaginal cultures were positive for
Enterococcus faecalis. The patient received intravenous
antibiotic treatment with ceftriaxone, doxycycline and
metronidazole without clinical improvement, so a percu-
taneous drainage of the abscess was performed by inter-
ventional radiology, obtaining a positive culture for E.
coli infection. The antibiotic treatment was changed to
piperacillin-tazobactam. The patient remained afebrile af-
ter abscess drainage. Several ultrasounds were performed
during her admission to check the drainage and evolution
of the abscess. She was discharged 8 days after drainage
with a complete resolution of the abscess. Finally, she had
a negative beta-hCG test after the resolution of the PID.

2.2 Patient 2

The second patient was a 28-year-old, secundigravid
and Caucasian woman, with a history of hyperthyroidism
treated with radioactive iodine and levothyroxine. Twelve
years ago, she required laparoscopic drainage of a pelvic
abscess due to PID. Since then, she had no history of pelvic
infection, surgery or abdominal pain. She had undergone
a voluntary interruption of pregnancy. The basic study of
secondary sterility demonstrated no anomalies in both the
patient and her husband. Neither vaginal nor endocervical

cultures were performed during the sterility study.
The patient came to the emergency department report-

ing intense abdominal pain and abdominal swelling for a
month after having suffered a miscarriage at 6 weeks after a
frozen embryo transfer performed at an external center. An
emergency abdominal CT was performed, showing mod-
erate ascites predominantly in the pelvic region (Fig. 2),
which was initially treated with diuretics, albumin and an-
ticoagulants.

Fig. 2. Moderate ascites in the pelvic region.

However, due to the poor clinical evolution of the pa-
tient, a culdocentesis guided by ultrasound was performed 4
days after her admission and 500mL of peritoneal fluid was
aspired and analyzed, being positive for chlamydia. The
endocervical culture was also positive for chlamydia. An-
tibiotic treatment with doxycycline was initiated, and the
patient was discharged 2 days after culdocentesis with rel-
evant clinical improvement.

3. Discussion
Pelvic infection after embryo transfer presenting as a

pelvic abscess or ascites is an extremely rare event. Most
cases are related to oocyte aspiration, where cervical and
vaginal microorganisms could be inoculated into pelvic
cavity [7,8].

Some authors propose the theory that oocyte aspira-
tion could reactivate a latent infection in the fallopian tubes,
as it has been described in other techniques, such as hys-
terosonography or hysterosalpingography [9,10].

However, pelvic infections not related to recent oocyte
aspiration are not a frequent event. One of the cases
in the literature reported an agonadal woman undergoing
embryo donation, demonstrating that infection may result
from transcervical embryo transfer, despite the precautions
taken during the performance of this procedure [11]. Some
reports have described cases with pelvic abscesses after
transcervical frozen embryo transfer, which required la-
paroscopy for drainage [8,12].
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Our cases illustrate the potential of embryo transfer
to result in a severe pelvic infection. Both patients had a
medical history of PID and peritonitis, so the reactivation
of a latent infection could be the mechanism of the infection
in these cases. The patient reported by Friedler et al. [12]
also had history of PID.

Likewise, the placement of embryos into the uterine
cavity using a catheter that passes through the cervix also
entails the possibility of bacterial contamination during the
embryo transfer procedure. In fact, there is growing ev-
idence that bacterial contamination of the uterine cavity
following transcervical embryo transfer can negatively af-
fect the implantation rates and pregnancy outcomes [13–
15]. Hamdoun et al. [16] observed that all patients with
catheter contamination did not achieve pregnancy during
embryo transfer. However, the pregnancy rate after IVF in
patients with no catheter contamination was 61.2% in their
study.

On the other hand, pelvic infections, such as chlamy-
dia, mycoplasma, and ureaplasma, seem to be related to a
longer period to achieve pregnancy and increased rates of
pregnancy loss [17,18]. Bacterial vaginosis has also been
considered an obstetrical and gynecological issue, and the
link between bacterial vaginosis and preterm birth has been
intensely studied. Likewise, some studies among infertile
women have also suggested that bacterial vaginosis could
negatively affect spontaneous female fecundity and IVF re-
sults [19].

This evidence makes us wonder if it would be nec-
essary to recommend antibiotic prophylaxis in all patients
before embryo transfer to prevent complications and to im-
prove pregnancy rates.

Most of these studies conclude that standard aseptic
measures, including sterile conditions during the procedure,
help to minimize the risk of infection, but there is no evi-
dence to recommend antibiotic prescription at the time of
the embryo transfer, as it does not seem to improve preg-
nancy rates or to reduce complications [20,21].

In 2012, a Cochrane review evaluated the effective-
ness and safety of antibiotic administration prior to embryo
transfer during assisted reproductive technology cycles and
concluded that administration of amoxicillin and clavulanic
acid prior to embryo transfer reduced upper genital tract mi-
crobial contamination but did not alter clinical pregnancy
rates, so this review does not recommend its general use
[22]. Otherwise, antibiotic prophylaxis is recommended by
some authors in patients with a recent history of pelvic in-
fection [8].

Therefore, considering the rarity of this complication,
nowadays, there is not enough evidence to recommend the
routine performance of cervical cultures or antibiotic pro-
phylaxis before embryo transfer. However, it could be con-
sidered in patients with a personal history of PID or risk
factors for pelvic infections.

4. Conclusions
Frozen embryo transfer is a standardized procedure

with a low rate of complications. PID after embryo transfer
is an extremely rare event, but this complication could lead
to pelvic abscesses or ascites, which can compromise the
patient’s health status. Despite its potential severity, nowa-
days, there is not enough evidence to recommend cervi-
cal cultures or antibiotic prophylaxis in all cases of embryo
transfer. However, cervical cultures could be performed in
those patients with risk factors or a personal history of PID
in order to prevent complications and improve pregnancy
rates.
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