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Objective: Transvaginal oocyte retrieval has become the common method for infertility couples under-
going artificial reproductive technology. Although it was considered to be safe, rare complications
including urinary bladder injury were reported.
Case report: We described two cases of bladder injury with refractory blood clots after oocyte retrieval,
for whom conservative treatment failed. Diagnostic cystoscopy was performed and an Ellik evacuator
was used for clot dissolution successfully.
Conclusion: Urinary bladder injury with clots retention is a rare complication following ovary puncture.
When tenacious clots become organized, the removal with traditional bladder irrigation may be difficult.
We introduce Ellik evacuator as an effective and reliable procedure for evacuating tenacious clots in the
urinary bladder.
© 2019 Taiwan Association of Obstetrics & Gynecology. Publishing services by Elsevier B.V. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

There is increasing use of assisted reproductive technologies
(ARTs), and transvaginal oocyte retrieval (TVOR) has become
standard for infertile couples since its introduction by Wickland
et al., in 1985 [1]. Several observational studies evaluated the rate of
complications from TVOR, and considered it to be safe [2,3]. The
rare complications from this procedure include intra-abdominal
bleeding, pelvic abscess, injury to the pelvic organ, adnexal tor-
sion, and ovarian hyperstimulation syndrome (OHSS) [4e7].
Bladder injury with hematuria is even more rare, but conservative
treatment using a Foley catheter for irrigation and drainage is
mostly effective. We report two cases with bladder injuries causing
hematuria with blood clots after TVOR, in which initial treatment
by irrigation was unsuccessful, and review the literature on this
complication. Institutional review board approval was obtained for
the study (No. 201601637B0).
and Gynecology, Kaohsiung
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Patient 1

A 35-year-old woman presented to the emergency room (ER)
reporting voiding difficulty and hematuria 3 days after TVOR. She
had a 5-year-history of primary infertility, with 2 failed attempts
from intracytoplasmic sperm injection (ICSI). No specific past
history, in particular pelvic inflammatory disease or surgery, was
reported. There was no obvious female infertility after evaluation,
but semen analysis of her husband revealed azoospermia.

Controlled ovarian stimulation began using the GnRH agonist
long protocol, followed by stimulation with daily 150 IU of re-
combinant FSH and 75 IU of urinary hMG for 10 days. After 10 days
of stimulation, ovulation was triggered with 6500 IU of hCG when
S2 follicles reached a diameter of 18 mm. The serum E2 level was
4500 pg/mL on the day of trigger. The patient underwent TVOR 36 h
after the hCG trigger, followed by ICSI due to male factor. The TVOR
was performed with a 5.0-MHz multi-frequency convex vaginal
probe (Aloka UST-984-5) fitted with the original manufacturer's
needle guide and 16-gauge double-lumen needle from Cook-
REchotipR (Australia). Ten matured oocytes were aspirated which
took about 15 min. There were no technical difficulties during
oocyte retrieval. All embryos were cultured to the blastocyst stage,
and subjected to cryopreservation because of the risk of OHSS.
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Fig. 2. a. Cystoscopy showing a blood clot near trigon. b. Cystoscopy showing the
hyperemic patch in right lateral wall of bladder.
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Three days after TVOR, the patient complained of urinary
retention and gross hematuria. She also reported dysuria, with
increased frequency and urgency. Her vital signswere all within the
normal range. An abdominal examination revealed suprapubic
tenderness. There was no flank knocking pain or costovertebral
tenderness. Urinalysis confirmed a large amount of blood. Labora-
tory tests indicated a normal hematocrit, and normal leukocyte,
platelet, and electrolyte counts. A transabdominal ultrasound
showed a complex mass (4.3 � 3.1 cm) interposed between the
anterior bladder wall and posterior blassder wall, and bilateral
enlarged cystic ovaries (right: 56 � 37 mm, left: 74 � 55 mm)
(Fig. 1). A bladder hematoma resulted for oocytes puncture was
suspected.

The patient was then admitted, and catheterized using a three-
way Foley catheter for bladder irrigation. On the 4th day of hospi-
talization, we performed a follow-up ultrasound, and it showed a
persisted hematoma in the bladder, as similar as previous imaging.
To check the possibility of active bleeding site and to remove the
dense bladder clots, the urogynecologist applied diagnostic cystos-
copy under general anesthesia. The cystoscopy demonstrated a
blood clot near the trigon and a hyperemic patch in the right lateral
wall of bladder (Fig. 2). Based on the site and themode of injury, the
area might be the site of needle puncture or contusion from vaginal
probe. Since active bleeding was not seen, the experienced urogy-
necologist performed bladder irrigation with an Ellik evacuator
(Fig. 3). The Foley catheter was removed without complications on
the following day, and she was discharged 2 days afterwards.

Patient 2

A 34-year-old woman presented to the ER 4 h after TVOR with
acute hematuria andworsening suprapubic pain. She had ovulatory
infertility due to polycystic ovarian syndrome. She achieved triplet
pregnancy by intrauterine insemination, but ultimately had a pre-
term Cesarean delivery after 24 weeks of gestation. She had no
significant medical history, no endometriosis, and no pelvic
inflammatory disease. She presented with an increased level of
serum anti-Müllerian hormone (10.64 ng/mL). Semen analysis of
her husband was within normal limits.

Controlled ovarian hyperstimulation was performed using the
GnRH-antagonist protocol. The step-down administration of re-
combinant FSH (225 IU for 5 days, 150 IU for 1 day, and 75 IU for 2
days) was based on serial determination of serum E2 levels and
transvaginal ultrasonographic measurement of follicular diameters.
After at least one follicle had reached 14 mm in diameter, the
patient also began subcutaneous injection of Cetrorelix at a dosage
Fig. 1. Transabdominal ultrasound showing a heterogeneous intravesical mass
measuring 43.6 mm � 31.4 mm in diameter, a suspected blood clot (patient 1).
of 0.25 mg per day along with the recombinant FSH. Final oocytes
maturation was induced by 1500 IU of hCG plus 0.2 mg of Trip-
torelin. The serum E2 levels on the trigger day reached 3508 pg/mL.
An uncomplicated TVOR was performed 36 h after the dual trigger,
under a brief general anesthesia. The TVOR was performed with a
5.0-MHz multi-frequency convex vaginal probe (Aloka UST-984-5)
fitted with the original manufacturer's needle guide and 16-gauge
double-lumen needle from CookREchotipR (Australia). A total of 16
matured oocytes were obtained, following minimal vaginal
bleeding. It took about 20 min to complete the process of follicle
aspiration. The patient was well tolerated and discharged 3 h later.

Immediately after discharge, the patient reported diffuse lower
abdominal pain, particularly over suprapubic region, and difficulty
in voiding. Her vital sign was stable. The physical examination
revealed localized tenderness over lower abdomen without
rebound pain and a dribbling urinary stream is observed during
micturition. A transvaginal ultrasound showed a solid mass in the
bladder (78 � 46 mm), 2 enlarged ovaries (68 � 50 mm and
71 � 61 mm), no pelvic fluid, and a normal-appearing uterus. Due
to her symptoms of urinary retention, her bladder was drained
using a plastic catheter, and hematuria was evident. A urinalysis
indicated more than 500 red blood cells per high-power field.
Laboratory analysis indicated leukocytosis (white blood cell count:
16,200/mL), but her hemoglobin and hematocrit were normal.

She was managed conservatively with an indwelling three-way
Foley catheter for irrigation, and to draw away clots that obstructive
in the bladder. A prophylactic antibiotic was also given. However,
the bladder hematuria persisted, and sometimes even clogged the
catheter. 5 days after admission, the laboratory examination
showed decreased hemoglobin (from 12.0 g/dL to 10.8 g/dL).
Transvaginal ultrasound revealed the bladder hematoma was still



Fig. 3. The Ellik evacuator used for clot dissolution and evacuation (patient 1). a:
before use; b: after use.

Fig. 5. a Cystoscopy showing focal erythemous area on the mucosa of right lateral floor
(patient 2). b Cystoscopy showing the organized clots (patient 2).
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present compared with the examination previously performed
(60 � 26 mm) (Fig. 4).

Due to the failure of continuous irrigation and further anemia,
the cystoscopy was performed by the urogynecologist with the
team to remove the clots and search for the potential bleeding site.
The cystoscopy revealed dense blood clots and focal erythemous
area on the mucosa of right lateral floor (Fig. 5). No active bleeding
or disrupted mucosa was found. Clot evacuation was performed
Fig. 4. Transvaginal ultrasound showing a large and persistent blood clot in the
bladder cavity, measuring 60.6 � 26.1 cm in diameter, after irrigation and drainage
with a three-way Foley catheter (patient 2).
using a cystoscope sheath with an Ellik evacuator, followed by
single-blastocyst transfer on the same day. She reported being
comfortable, and had no further hematuria after this procedure.
Shewas discharged 3 days after the cystoscopy, and transferred to a
continuous progesterone and estradiol supplement.

Discussion

Peritoneal bladder injury following oocyte retrieval is rare.
Previous studies documented the efficacy and safety of tranvaginal
ultrasound-guided oocyte retrieval [4,5,7]. The most common
complications of this procedure are vaginal bleeding, pelvic infec-
tion, pelvic trauma, ovarian torsion, and anesthesia-related com-
plications. Aragona et al. recently reviewed more than 7000 cases
undergoing TVOR and reported that 0.06% patients had peritoneal
bleeding that required surgical intervention [4]. However, none of
the cases included in that review involved bladder injury following
TVOR, indicating the rarity of this complication.

The most common causes of urinary tract injury following TVOR
are pelvic adhesion, endometriosis, and pelvic surgery. These may
alter the anatomy of the pelvis, and increase the risk of complica-
tions from oocyte aspiration. However, the two cases presented
here had no such history. The bladder injury is classified as
contusion, extraperitoneal rupture, and intraperitoneal rupture
[8,9]. For the patients, there may be at least three reasons why
bladder injury by contusion or needle penetrating occurred during
ovaries puncture: 1. mechanical pressure of the vaginal probe



Table 1
Previous publications of bladder injury following transvaginal oocyte retrieval.

Study Study type Number of
cases

Symptoms Treatment

Sauer (2001) [11] Review 1a Bladder atony with hematuria Bladder catheter irrigation and drainage for 24 h
Modder et al. (2006) [12] Case report 1 Suprapubic discomfort and postvoid fullness,

hematuria, hemodynamic instability
Intravenous fluid bolus, continuous bladder irrigation.

Jayakrishnan et al. (2011) [13] Case report 1b Hematuria, hemodynamic instability Resectoscope and wire loop with cutting and
coagulating current

a Based on review of 1000 aspirations of oocyte donors.
b Bleeding pseudoaneurysm.
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possibly changing pelvic anatomy [10]; 2. prolonged aspiration
procedure with intravenous hyperhydration enhancing bladder
distension; 3. increased bleeding tendency in these patients treated
with low-dose aspirin as adjuvant during ART.

In most cases, urinary bladder clot can be managed conserva-
tively, according to our experience and a review of previous reports
[11e13]. However, removing tenacious clots by continuous urinary
irrigation may not always be successful when delayed diagnosis or
management. We describe our experience in managing big blood
clots in the bladder after conservative treatment with catheter
irrigation and drainage. The incidence of this complication is 0.05%
in more than 4000 cases of ART at our hospital during the period
from Jan 2001 to December 2015.

Our review of the literature indicated only 3 cases of bladder
injury as a complication of TVOR (Table 1). Sauer et al. reported
1000 aspirations of oocyte donors, and found 1 case presenting
with urine retention and bladder atony with gross hematuria [11].
This patient was successfully treated using urinary catheter irri-
gation and drainage. Another case report described bladder injury
with hematuria and urinary retention after transvaginal oocyte
aspiration [12]. This patient also received conservative treatment
with catheter irrigation and drainage only. Although conservative
treatment is generally sufficient, another interesting case report
described a patient with persistent hematuria and hemodynamic
instability following pseudoaneurysms in the bladder [13]. This
patient received cystoscopy for diagnosis, followed by resection
and cauterization of the pseudoaneurysms.

The two patients described in the present report had bladder
injuries with blood clots following follicles puncture. Clot retention
can lead to severe suprapubic pain, tachycardia, and hypertension
due to an acutely over-distended bladder [14]. Initially, we placed
an indwelling catheter and performed bladder irrigation to wash
out the blood clots. However, tenacious and large blood clots
clogged the catheter, leading to failure of thismethod. In such cases,
an experienced urogynecologist should perform a cystoscopy. Goel
et al. [15] described several treatments for blood clots during uro-
logical surgery, including evacuation with an Ellik evacuator or a
Toomey syringe, disruption using a resectoscope loop or various
chemicals, and mechanical suction. The Ellik evacuator has been
used worldwide by urologist to remove tissue sections during
transurethral prostatectomy, bladder biopsy, and for removing
calculi from urinary bladder [16]. The instrument is a piece of
blown glass with a tube connecting to the cystoscope sheath and a
rubber bulb. The bulb is squeezed to push saline into the bladder,
and the clots are sucked out when the bulb is slowly released. The
design of the evacuator provides for the collection of the clots in the
lower chamber as the irrigating action is carried out. This process is
repeated rhythmically until all the clots have been removed. Here,
we demonstrated a safe and effective method with using of Ellik
evacuator through a cystoscope sheath to evacuate large refractory
blood clots in the bladder that developed as a complication of
oocyte retrieval, after conservative Foley irrigation failed. To date,
the two cases after the procedure have showed good results and no
associated complications.

To prevent bladder injury during TVOR, completely emptying
bladder before commencing procedure is essential. Clinicians
should be aware to keep the tip of puncture needle in the lateral
position to avoid the trauma to the bladder. Finally, urine collection
with bladder catheter after TVOR can possibly detect early
hematuria.
Conclusion

Bladder injury with blood clots is a rare but serious complication
of ARTs. Infertility doctors should consider this as a possible
complication when a patient presents with hematuria and urine
retention after TVOR. Bladder irrigation should be attempted first.
However, if organized clots persist, cystoscopic evacuation of clots
sometimes is an alternative option for dissolving clots. Our report
suggests that refractory bladder clots can be effectively removed
using a cystoscopic sheath with the Ellik evacuator when conser-
vative treatment fails.
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