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Introduction: Hemorrhagic cystitis is characterized by gross hematuria, with

hemorrhagic shock a rare complication. However, to our knowledge, its exact frequency

has not been reported.

Case presentation: We report a case of an 86-year-old woman who showed repeated

hemorrhagic cystitis with massive bleeding and hemorrhagic shock. The hemorrhagic

cystitis was supposedly caused by the administration of aspirin and a neurogenic

bladder. A urethral catheter was indwelled and hemorrhagic cystitis subsequently

ceased.

Conclusion: A review of patients with hemorrhagic cystitis at our hospital showed that

only 3.3% experienced hemorrhagic shock. This case was even rarer because the patient

experienced recurrent hemorrhagic shocks. A neurogenic bladder, which reduces the

bladder’s ability to function as a uroepithelial barrier against recurrent bacterial

infections, caused the condition in this case. This report highlights how hemorrhagic

cystitis can sometimes cause hemorrhagic shock.
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Keynote message

The recurrence of hemorrhagic cystitis caused by a neurogenic bladder leading to hemorrhagic
shock is a rare condition.

Introduction

Hemorrhagic cystitis exhibits diffuse inflammation, resulting in gross bleeding. Its various eti-
ologies include infection, radiation, or chemical exposure, and the presence of a tumor. How-
ever, the cause is not identified in most cases.1 Hemorrhagic shock refers to an inadequate
perfusion of tissues due to severe blood loss. To our knowledge, very few articles exist in the
literature on hemorrhagic cystitis resulting in hemorrhagic shock, a subtype of hypovolemic
shock, and the frequency of its occurrence has not yet been reported.2

We report a case of recurrent hemorrhagic cystitis with massive bleeding and hemorrhagic
shock due to a neurogenic bladder.

Case report

An 86-year-old woman experienced recurrent massive hematuria for the past 4 years that used
to disappear temporarily with oral antibiotics. The condition had been diagnosed as bacterial
cystitis.

On admission day, her hematuria had lasted for 2 days prior despite taking antibiotics. She
was transferred to the emergency department of our hospital.

© 2021 The Authors. IJU Case Reports published by John Wiley & Sons Australia, Ltd on behalf of the Japanese Urological Association 379

IJU Case Reports (2021) 4, 379--381 doi: 10.1002/iju5.12354

https://orcid.org/0000-0002-2841-7006
https://orcid.org/0000-0002-2841-7006
https://orcid.org/0000-0002-2841-7006
mailto:
mailto:
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


The patient’s medical history includes chronic heart failure,
chronic kidney disease, angina pectoris, subarachnoid hemor-
rhage, uterine prolapse, and lumbar spinal canal stenosis. She
also had a history of surgeries for a uterine myoma and
femoral neck fracture and medications included aspirin and
carvedilol.

On arrival, she appeared drowsy, and the following were
noted: Glasgow Coma Scale, E4V4M6; body temperature,
35.7°C; blood pressure, 90/48 mmHg; and heart rate,
60 bpm. Her conjunctiva was slightly pale, and her extremi-
ties were cold. Laboratory findings revealed severe anemia
(6.6 g/dL of hemoglobin) and an increased creatinine level
(2.53 mg/dL). Her coagulation function was normal. Urinaly-
sis revealed hematuria and pyuria. A urine culture was nega-
tive, probably because of the oral antibiotics she had taken
before being transferred. On abdominal ultrasonography, the
inferior vena cava was observed to be collapsed. A computed
tomography scan revealed blood clots in the bladder but no
ascites (Fig. 1). Although septic shock from a urinary tract
infection was at first suspected, peripheral coldness, the col-
lapse of the inferior vena cava, a negative blood culture, and
a low hemoglobin level led to the diagnosis of hemorrhagic
cystitis with hemorrhagic shock.

Blood transfusion, continuous bladder irrigation with sal-
ine, and a ceftriaxone drip (1 g once a day) were immediately
initiated after admission. The hematuria resolved on the sec-
ond hospital day, and the anemia improved on the third. The
patient was discharged 10 days after admission.

Two months later, however, the patient returned to the
emergency room complaining of massive gross hematuria.
This time, her blood pressure was 62/44 mmHg and heart
rate was 62 bpm. Laboratory examination revealed a hemo-
globin level of 8.0 g/dL. Noradrenaline was used in addition
to the same treatment as had been used in the previous
admission. Her blood pressure improved the following day.
She underwent cystoscopy, which revealed inflammation of
the bladder walls but no tumor (Fig. 2). Tests for anti-
myeloperoxidase ANCA and anti-proteinase-3 ANCA, cyto-
megalovirus, urinary BK virus, and urinary adenovirus were
negative. Hematuria ceased on the ninth admission day.

During her hospitalization, the patient experienced frequent
episodes of urinary incontinence with residual urine of more
than 150 mL. Therefore, she was diagnosed with a neuro-
genic bladder. Her past medical history of a lumbar spinal
canal stenosis and total hysterectomy for a uterine fibroid
were suspected as the underlying causes of the neurogenic
bladder. A urinary catheter was inserted to stop the recur-
rence of urinary infection, following which the gross hema-
turia ceased.

Discussion

In this report, we describe the case of an 86-year-old woman
with recurrent hemorrhagic shock resulting from hemorrhagic
cystitis, probably due to a neurogenic bladder.

Hemorrhagic cystitis is caused by infectious and noninfec-
tious (radiation, drugs) factors.2 However, to our knowledge,
its frequency and etiology of hemorrhagic cystitis accompa-
nied by hemorrhagic shock is unknown. As we investigated,
few cases of refractory hemorrhagic cystitis with subsequent
hemorrhagic shock were reported in the past.3–5 Chemother-
apy and infection mainly cause severe hemorrhagic cystitis.
At our hospital, 183 patients were diagnosed with hemor-
rhagic cystitis between 2009 and 2018. Of these, six patients
(3.3%) experienced hemorrhagic shock and only one (0.5%)
patient (this case) experienced recurrent hemorrhagic shock.
This case was diagnosed with neurologic bladder, but did not
receive treatments such as chemotherapy or radiation which
commonly recognized as main factor of hemorrhagic shock.
This case is rare at this point.

A neurogenic bladder results from a disorder of the nervous
system and is accompanied by lower urinary tract dysfunction.
In our patient, medical history of a lumbar spinal canal stenosis
and total hysterectomy might cause the neurogenic bladder.
Generally, patients with a neurogenic bladder experience

Fig. 1 Computed tomography scan showing blood clots in the bladder, but

no ascites.

Fig. 2 Cystoscopy image on the 25th day of the second admission showing

inflammation of the bladder wall, but no malignancy.
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urinary tract infections 2.5 times per person-year, which
increases with a residual urine volume over 100 mL.6 Apart
from susceptibility to bacterial infection, a neurogenic bladder
is associated with disruption of the bladder epithelial barrier. In
a study on the neurogenic bladder, after rats experienced a trau-
matic spinal cord injury, significant injury in the bladder uroep-
ithelial tight junctions increased their permeability to urine and
induced inflammation. This was detected through an increase
in urinary protein and hemoglobin levels. These changes were
confirmed even during the chronic phase.7,8 Therefore, a neuro-
genic bladder itself can cause hemorrhagic cystitis.

Treatment for a neurogenic bladder includes intermittent
catheterization, medication, and surgery.9 In this case, the
patient could not be provided with intermittent catheterization
or be operated on, and a cholinergic drug was not effective.
We inserted an indwelling urethral catheter, and hematuria
did not recur thereafter.

The relationship between the presence of a neurogenic
bladder and the occurrence of hemorrhagic cystitis has not
completely been elucidated. Therefore, further studies will be
helpful to understand this association and consequently how
to treat hemorrhagic cystitis.

Conclusion

We report a rare and critical case of recurrent hemorrhagic
shocks resulting from hemorrhagic cystitis.
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