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Kidney biopsies are a well-established, necessary tool and
the gold-standard for the diagnosis and targeted manage-
ment of many kidney conditions, however there are small
risks of significant adverse events [1]. Potential hemorrhagic
complications are prominent among these, including per-
inephric hematoma (11.6%), macroscopic hematuria (3.5%),
bladder outlet obstruction from blood clots (0.3%), and a
risk of nephrectomy (0.01%) [1]. A rare complication fol-
lowing a kidney biopsy is ureteric obstruction secondary to
blood clots, which necessitates intervention such as ureteric
stent insertion or percutaneous nephrostomy to prevent an
obstructive kidney injury. Cases may be under-reported in
the literature, with our systematic review of the literature
identifying only 12 previously published cases of post-
biopsy ureteric obstruction due to blood clot [2-11]. We
report 5 new cases, describing the clinical characteristics,
presentation, management and consequences, and report the
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findings of our systematic review of the literature, to raise
awareness of this serious condition and to highlight several
important learning points.

The following 5 cases involving percutaneous kidney
biopsies with spring-loaded needles occurred across 4 Aus-
tralian hospitals between 2015 and 2019. Pre-procedure
blood pressures were < 160 mmHg systolic and < 90 mmHg
diastolic. The platelet count and coagulation profiles were
normal and any anticoagulants or antiplatelet medications
were withheld a week prior. Further case details are sum-
marized in Table 1.

Case 1

A ~60-year-old patient underwent a right native kidney
biopsy for investigation of worsening chronic kidney
disease (CKD) with an estimated glomerular filtration
rate (eGFR) of 68 mL/min/1.73m? down from 82 mL/
min/1.73m? a year prior, proteinuria of 61 mg/mmol
(539.8 mg/g) and microscopic hematuria, on a background
of untreated mild systemic lupus erythematosus. Macro-
scopic hematuria developed immediately post-biopsy and
resolved within 6 h with intravenous hydration. After dis-
charge with appropriate safety instructions, the patient
developed a 1 h self-resolving episode of right flank pain
overnight. Severe right flank pain recurred on day 5 post-
biopsy, together with macroscopic frank hematuria. A
CT scan (Fig. 1) confirmed hydronephrosis and a ureteric
blood clot. Symptoms resolved following ureteric stent
insertion.

@ Springer


http://orcid.org/0000-0001-6066-8860
http://crossmark.crossref.org/dialog/?doi=10.1007/s40620-021-01012-2&domain=pdf

Journal of Nephrology (2021) 34:2131-2136

2132

SOX
SIS0IqY Je[nqnj pue
[eNNISINUI 9)eIOPOW ‘QATJEIOU
APy ‘SHINIAWO[S 9JBISPOIA
197e[ SAep ¢
POAOWIAI SeM [OIYMm A0}
-soxydau 03 papaeooid ‘uoned
-LIII JOpPe[q SNONUNUOD YIM
PAIdSUI I93oYIed Surjompug

Uvyc>

SOX
SOX

Ic

(Tp/3w 6°€9) 8'CC

Jouid yoom | proyyIm uLindsy
js13ojorydau paoud
-11adxa A[ysiy e Aq pasiaradns
‘sarsdorq Asupry snoraaid

OF ‘99uTeI) POJUBAPE [RUIY

sassed ¢ ‘papeol-3unids D9

SOX

snydou
-0[NISWO[S SUISTIOIOAU [BI0,]

IJe[ SYIUOW ¢
PIAOWIAI “JUI)S JLINJAI)

yvyc>

SOX
ON

ST
(IP/Bw 0°0L) 0°ST
IIN

sarsdorq Asupry snoraaid
0€ ~ ‘9oure]) PIdUBADR [RUIY

sassed 1 ‘popeol-3urids Ho

SOX

Ayyedorydou 31

Iaje[ syjuow g
POAOWAT ‘JUQ)S JLIAJAIN

Uyc>

SOX
ON

6
(IP/3W 9°601) L'LE
IIN

MO[[J
K30[01peI [BUOTUIATINU]

ssed | ‘popeol-3urids Hg

ON

Ayredorydau
aA1sudyIedAy pue oneqer

IaYe SYOoM
PAAOWIAT ‘JU9)S JLIANAIN)

Ksdorq 19y3e skep g

SOK
ON

01
(IP/BW THL) $'9T
IN

sarsdoiq Aoupry snoraaxd
0S ~ ‘ooures) PISUBADE [BUY

sassed ¢ ‘popeol-3unids H9T

[ewou a19m [oued erjyd
-oquio1y) pue Ayjedo[n3eos y

ON

sagueyo
oryyed-or3uesowr oy1oads-uoN

Io¥e[ SoMm 9
PIAOWAT “JUR)S JLIAJAIN

Ksdorq 19)je skep ¢

SOX
ON

89
(Ip/Bw §°6T) T'6
IIN

sarsdorq Aoupry snoraard
09 ~ ‘9oUreI} PIdUBADE [RUIY

sassed g ‘papeol-3unids Hg|

S9)J0U [RUONIPPY
Ksdorq ur s[assaA Jo 2ousalg

jinsar Asdorg

paxmnbar uonueAIuY

uon
-on1sqo jo Surwn pajoadsng

ermjeway Asdorq
-1s0d 9yeIpoWwWI JO 90UISAI

Ksdoiq-a1d urssardowsacg
(fueL pumu

/1) Asdoig-a1d Y09

(7/1own) Asdorqg-axd ea1ny

sjue[n3eoonue Jo syo[are[dnuy

10}

-e1odo Jo 9oudrradxa Jo [9Ad]
sossed

Jo Joquinu pue 9[padu Asdorg

wd Tl
wd 1°¢l wd 01 wd 8Tl wd 6°01 (Koupry
jueldsuer], o1 1Jo] 1JoT 3391 ur 3sK0 o1od 1omop) Iy 9ZIS pue 9pIs Adupry]
punosenn punosenn 1D punosenn punosenyn Ksdoiq je SurSewy
SJUQWIPAS AIeULIN dAT)OR
pue eLnurjoxd Suruasiom (/3w £¢£97) [owwy/Sw 867 ermjeway ordoosorotu
uornouny ‘aIn[rej AQupry OIUOIYD UO Jo eunurajoxd ‘Aaupry 191 pue ermurajoxd onoxyd
-SAp 1Je13 Aoupry 9AI1SSAIS01d  AINJE PIM YD Jo SuIde)s-oy orydone ‘@D 2A1SSAIZ01g 31D 2A18sAI30I1d -ouqns ‘(@D 2AIssaI301g Ksdoiq 10y uoneIIpUY
Asdorq juerdsuely, Asdorq aAneN Ksdoiq aAneN Asdoiq aAmjeN Ksdorq aAneN
0£k-09 ~ 0£k-09 ~ 0£-09 ~ 0Kk-0L ~ 0£-09 ~
G ase) yoseD € ase) 7 9seD 1 aseD

S[TEIOp SALIAS ased Aoy Jo Arewwung | djqej

pringer

Qs



Journal of Nephrology (2021) 34:2131-2136

2133

Fig.1 Non-contrast CT of the patient’'s abdomen demonstrating
right-sided hydronephrosis (asterisk)

Case 2

A ~70-year-old patient underwent a left native kidney biopsy
for rapidly progressing CKD with eGFR 10 mL/min/1.73m>.
The patient was hospitalized and managed conservatively for
immediate post-biopsy frank hematuria that continued for
2 days. Hematuria recurred 9 days post-biopsy, accompanied
by flank pain. A three-way urinary catheter and irrigation
were required for bladder clot retention. A CT scan showed
blood products in the left kidney pelvis and proximal ureter.
Conservative management was attempted, however early
signs of sepsis soon prompted ureteric stent insertion.

Case 3

A ~60-year-old patient underwent a native right kidney
biopsy for quickly progressing CKD with eGFR 9 mL/
min/1.73m?, performed under CT guidance due to obesity
(BMI 48.1 kg/m?). Hematuria and hypotension developed an
hour post-biopsy. A CT scan demonstrated fresh blood in the
right ureter and bladder with right-sided hydronephrosis. A
ureteric stent was inserted for acute on chronic kidney fail-
ure, with immediate improvement in kidney function.

Case 4

A ~60-year-old patient presented for investigation of acute
kidney injury, epistaxis and high proteinase 3 (PR3) anti-
body, on a background of known granulomatosis with poly-
angiitis (GPA). Immediate post-biopsy macroscopic hema-
turia continued for 3 days in association with deteriorating
kidney function. A CT showed ipsilateral hydronephrosis
and hydroureter. At cystoscopy a blood clot cast was found

protruding from the ipsilateral ureteric orifice, which was
extracted with biopsy forceps. A ureteric stent was inserted
with subsequent improvement in kidney function.

Case>5

A ~60-year-old kidney transplant recipient had a transplant
kidney biopsy for graft dysfunction with suspected antibody-
mediated rejection. The eGFR was 21 mL/min/1.73m?
with urea 22.8 mmol/L (63.9 mg/dL) and body weight of
116 kg. Desmopressin (Deamino-8-p-arginine vasopressin;
DDAVP) 20 ug was administered intravenously just prior
to the biopsy. Immediate post-biopsy hematuria resulted in
urinary retention. A further 20 pg desmopressin was given.
An ultrasound demonstrated transplant hydronephrosis with
a large bladder clot requiring continuous bladder irrigation
and regular bladder washouts. Hydronephrosis persisted
for 3 days, with worsening kidney function. A percutane-
ous nephrostomy was performed, as there was concern that
retrograde stent insertion would be technically difficult for
the transplanted ureter. Three days later a contrast ante-
grade nephrostogram demonstrated free drainage of con-
trast into the bladder without need for a ureteric stent, and
the nephrostomy tube was removed. Several days after these
events, the patient had sudden cardiac arrest with pulseless
electrical activity and died. The patient’s usual aspirin, taken
to preserve the patency of a transplant kidney artery stent,
had been withheld since 1 week prior to the biopsy.

Lessons for the clinical nephrologist

Ureteric obstruction is a rare complication of kidney biop-
sies. We conducted a systematic review of the literature,
using multiple combinations of Medline and Embase
search terms including kidney biopsy, renal biopsy, com-
plication, hematuria, hydronephrosis, ureteric obstruction,
ureteral obstruction, obstruction, and safety, and only
identified 12 published cases over a 35 year time period
(Table S1, Supplementary Appendix) [2—11]. This com-
plication may be under-reported however, as is shown by
the fact that we have identified 5 occurrences in our hos-
pitals within recent years. In light of the significance of
this complication, and guided by our experience and the
information provided by the published cases, we present
the following learning points.

Immediate hematuria is usually observed
All of our cases of ureteric obstruction involved frank

hematuria immediately post- biopsy, and this was also
seen in at least 7 of the 12 published cases (Table S1).
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Post-biopsy frank hematuria should therefore raise clinical
suspicion of this potential complication.

Ureteric obstruction may be a delayed complication
or a delayed diagnosis

The timing of presentations ranged from <24 h in published
cases up to 9 days post-biopsy in our Case 1, and 25 days
post-biopsy in a case reported by Bergman and colleagues
[2]. The delay is atypical of other hemorrhagic complica-
tions of kidney biopsy, with up to 89% of all biopsy com-
plications presenting within the first 24 h [12]. The delay in
presentation of hydronephrosis could relate to an intracal-
yceal thrombus which becomes dislodged at a later time,
thereby causing obstruction. The time it takes to observe
a creatinine increase may also delay the diagnosis. Such
delays can have significant implications for patient care, par-
ticularly if patients return to geographically isolated areas
soon after their biopsy. We recommend imaging for patients
who re-develop frank hematuria or flank pain to exclude
hydronephrosis.

Intervention is required

All patients in our case series required additional interven-
tion, as did all the cases described in the literature where the
patient outcome was discussed (Table S1).

For the cases involving native kidney biopsies, ureteric
stents were required in at least 3 of the 4 published inci-
dences of the complication; the patient outcome was not
discussed in the remaining case [5]. In 3 cases, retrograde
ureteric instillation of thrombolytics was required. Bergman
and colleagues report using the ureteric catheter to instill
streptokinase twice daily for a total of 5 treatments, after the
stent had stopped draining [2]. By 4 days after intervention
the pain had fully resolved and there was no further clot seen
on imaging. Stegmayr and colleagues also describe using
retrograde ureteric instillation of streptokinase [3]. Grabe
and colleagues describe using crystalline trypsin for a simi-
lar case, after 2 unsuccessful attempts to relieve hydrone-
phrosis with ureteric stents [4].

For the cases involving transplant kidney biopsies, per-
cutaneous nephrostomy tubes are usually required. Tsai and
colleagues report the successful use of a nephrostomy tube
with removal one week later [6]. Four other published cases
describe the successful use of nephrostomy tubes without
detailing the timing of removal [9, 10]. Chan and colleagues
discuss a patient who was taken for insertion of a percutane-
ous nephrostomy tube, but during the percutaneous injection
of contrast for this procedure the clot was dislodged and
the obstruction was relieved [8]. Boschiero and colleagues
report resolution after insertion of a transplant ureteric stent,

@ Springer

[7], while McDonald and colleagues did not describe their
patient’s management [11].

Advanced kidney disease is a risk factor

It is well known that advanced kidney disease increases the
risk of hemorrhagic complications of kidney biopsies [1]. In
4 of our 5 cases, the eGFR was 25 mL/min/1.73m? or less
and urea was > 22 mmol/L (> 61 mg/dL). Clinicians were
aware of this higher risk and felt that the histological infor-
mation would guide clinical management, including whether
commencement or escalation of immunosuppression was
required. All kidneys were at least 10 cm in size.

Only one patient (Case 5) was given desmopressin to
reduce uremic bleeding risk. The evidence for desmopres-
sin in reducing uremic bleeding remains extremely limited.
It has been seen to temporarily reduce in vitro bleeding time
in patients on hemodialysis or with creatinine > 619 pmol/L
(>7 mg/dL) [13], but 3 single-center case series have each
produced no convincing evidence of reduced rates of
hemorrhage after kidney biopsy [14—16], and there is an
approximately 7% risk of severe hyponatremia [17]. Current
guidelines give no recommendation for desmopressin on the
grounds of inadequate evidence [18-20].

Other risk factors

There were no clear trends in patient gender, the number
of biopsy passes, or the kidney pathology on biopsy. Three
of the 5 biopsies included vessels in the biopsy sample.
There is conflicting evidence regarding whether the risk
of bleeding complications is increased when biopsies are
performed by trainees. While one retrospective study of 159
inpatient biopsies identified a higher risk of blood transfu-
sion requirement with biopsies performed by trainees [21],
two other studies have demonstrated similar complication
rates and diagnostic accuracy compared to biopsies per-
formed by nephrologists and/or interventional radiologists
[22, 23]. In our experience it is common practice in Australia
for kidney biopsies to be performed by trainees, and all pro-
ceduralists had performed at least 30 biopsies previously.

Other complications may subsequently occur

In 4 of our 5 cases, the ureteric obstruction resulted in an
acute kidney injury. In our Case 5, the bleeding compli-
cations necessitated a delay in returning to aspirin use,
which may have contributed to a fatal acute coronary event,
although the aspirin had been taken to preserve the patency
of a transplant kidney artery stent, rather than for a cardio-
vascular indication. In Case 5, there was concern for sep-
sis when the patient became febrile, however this resolved
with stent insertion and an antibiotic course. Stegmayr and
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colleagues describe a patient who developed urosepsis and
an acute myocardial infarction during an admission for ure-
teric obstruction [3].

Ureteric obstruction should be discussed
in the consent process

Current guidelines discuss the risk of hematuria, perinephric
hematoma formation and the risk of requiring blood trans-
fusion, but not the risk of acute ureteric obstruction from
blood clot [18-20]. As this complication is a devastating
event which necessitates procedural intervention, it should
be listed as a potential complication in kidney biopsy guide-
lines to raise awareness among proceduralists and the neph-
rology community, and it should be discussed and included
in the informed consent process.

In summary, ureteric obstruction secondary to hematuria
after kidney biopsy is a rare but serious complication that
is under-reported in the literature. It warrants consideration
when consenting and advising patients about kidney biop-
sies, and when planning and managing the procedure and
post-biopsy care, and should be considered in future medical
research exploring kidney biopsy safety.
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