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Introduction and importance: Renal biopsy performed in native or transplanted kidney is considered a safe pro-
cedure. However, as it is an invasive procedure bleeding related complications do occur. Bleeding complications
such as macroscopic hematuria, renal hematoma, blood transfusion, and rarely nephrectomy and death have
been reported in various studies. Acute Page kidney (APK) is a rare complication of post renal biopsy bleeding.
Case presentation: In this case report we present a case history of a 46-year-old patient complicated with APK,
following a native kidney biopsy. Early surgical exploration and evacuation of large hematoma resulted in a
favorable outcome.

Clinical discussion: APK results from external compression of kidney and compression of the parenchyma can
compromise the intra renal blood flow and cause renal impairment, activation of Renin-Angiotensin-Aldosterone
System (RAAS) leads to systemic hypertension.

Conclusion: Awareness, early recognition and timely intervention in APK, in a post renal biopsy bleeding is
necessary to prevent poorer outcomes, especially progressively large hematoma is present and response to

medical management inadequate.

1. Introduction

Renal biopsy is a diagnostic procedure performed in native and
transplanted kidneys. It is performed percutaneously usually with real
time ultrasonographic guidance under local anesthesia. It is considered a
safe procedure with minimum complications when strict biopsy pro-
tocols are observed [1]. In this procedure bleeding is the most common
complication and it can occur in three sites: into the collecting system,
underneath the renal capsule and in perinephric spaces [2]. APK or Page
phenomenon (PP) is a treatable cause of secondary hypertension which
results from external compression of kidney [3]. This paper is aimed to
bring awareness of this uncommon complication following native kid-
ney renal biopsy; we present a case report of a patient with APK, its acute
presentation, management with timely surgical intervention and pre-
vention. This case report has been reported in line with the SCARE 2020
criteria [4].

2. Case presentation

A 46-year-old apparently healthy female, on routine health check-up
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in Well Women Clinic was found to have nephrotic range of proteinuria.
She also had moderate hepatosplenomegaly with normocytic normo-
chromic anemia. Real time ultrasound guided renal biopsy was per-
formed for diagnostic purpose. It was performed by an experienced
nephrologist on the left side, as per the standard protocol and there were
no immediate post procedural complications. On the following day of
procedure, she developed painless visible hematuria. Ultra-sonographic
study carried out on the day failed to show any significant perinephric
hematoma. But her hemoglobin dropped and continued to drop over
next 48 h from 9.4 to 6.8 mg/dl requiring three units of blood trans-
fusion. Bleeding tendencies and coagulation defects were extensively
investigated and turned out to be negative. As rescue therapy tranexa-
mic acid was started along with three pints of fresh frozen plasma. On
the 4th day following the procedure, she developed worsening ipsilat-
eral loin pain on the side of the renal biopsy, and her blood pressure
became elevated. Serum creatinine rose continually at the same time
from 124 pmol/1 to 240 pmol/1.

Computed tomography (CT) multi-phase protocol study performed
on the 5th day of post procedure revealed a large left perinephric
hemotoma with lower pole contrast leak at the venous phase (Fig. 1).
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Fig. 1. Contrast computed tomography (CT) (coronal section) shows large left
perinephric hemotoma with compressed, medially displaced kidney with small
renal infarction and contrast leak at biopsy site (marked with a pointer).

The following day, the patient developed hypertensive emergency and
acute pulmonary oedema with a blood pressure of 180/110 mm Hg. Her
troponin I value was elevated as well, though there were no significant
changes in the electrocardiography (ECG) or transthoracic echocardi-
ography. A decision was made to proceed with left side renal exploration
in multidisciplinary team meeting consisted of two nephrologists, three
urologists and an interventional radiologist: considering the severity of
the bleeding and inadequate response to medical treatment. Interven-
tional radiological option was considered limited due to possible distal
site of bleeding and institutional limitations. Surgical intervention was
carried out by three experienced and trainer level urologists, revealed a
large left side perinephric hemotoma (Fig. 2) within Gerota's fascia with
active bleeding from the biopsy site. Hematoma evacuation nearing a
volume of two liters (Fig. 3) was performed and suturing of bleeding site
was successfully done via left side loin and retroperitoneal approach.
Following surgery, ICU care was given, and subsequently renal function
and blood pressure normalized. Patient was discharged home on post-
operative day 3. She had not developed any further complications in the
three months follow up and the patient was quite pleased with the
outcome and effort, though she was anxious and understandably frus-
trated in the initial period.

3. Discussion

Page kidney or Page phenomenon results from external compression
of kidney. The kidney is surrounded by smooth and tough fibrous
capsule that has limited space, and fluid under the capsule or under the
Gerota's fascia can cause compression of kidney resulting in Page kid-
ney. Gerota's fascia has a larger space and can accommodate consider-
able amount blood or fluid before kidney parenchyma is compressed
rather than sub renal capsular space [5]. Compression of the paren-
chyma can compromise the intra renal blood flow which activates
Renin-Angiotensin-Aldosterone System (RAAS) leading to systemic hy-
pertension. In most cases, Page kidney compression causing hyperten-
sion is extra capsular in origin as it was in our patient [6]. Post
procedural bleeding following renal biopsy is one of the causes for Page
kidney [7]. Age, platelet count, pre-procedure hemoglobin, lower BMI,
and smaller kidney size on ultrasound; all contribute to the risk of

Fig. 2. Oedematous left kidney after clearance of massive perinephric hema-
toma via left loin incision (retroperitoneal approach), forceps pointing the bi-
opsy site with visible small area of infarction and active bleeding.

Fig. 3. Evacuated perinephric hematoma around 2 1.

bleeding. Although none of these factors are statistically significant on
its own, their combination improves predictions [4]. One study showed
that the perinephric hematoma was the commonest complication with
an incidence of 11 %. Gross hematuria developed in 3.5 % of patients.
The need for red blood cell transfusion was 1.6 % and pain developed in
4.3 % of the patients [9]. Also, Schorr et al. findings showed that post-
biopsy bleeding was common, occurring in 12.8 % of the patients, but
most of these events are of no clinical significance. Only 1.6 % required
blood transfusion and only 0.3 % required invasive management [8].
Page kidney is an unusual complication of native renal biopsy. Hy-
pertension is the main clinical presentation of Page kidney with re-
fractory hypertension developing immediately after causative event [9].
It may also present with acute pain over the biopsy site, reduced urine
output (mostly in single kidney or diseased contralateral kidney) and
features of disseminated intravascular coagulation [6]. Ultrasound
doppler may reveal reduction of blood flow in the renal artery and pa-
renchyma of the affected kidney. Angiogram may be beneficial in the
acute onset of Page kidney to visualize the bleeding artery and guide
embolization. Medical management of Page kidney centers around
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pharmacologic inhibition of the RAAS cascade with angiotensin con-
verting enzyme (ACE) inhibitors or angiotensin receptor blockers (ARB).
Large hematomas or expanding hematomas may not respond to medical
management and they would need definitive treatment. The goal of the
treatment is to relieve compression, arrest active bleeding and to restore
the blood flow to the kidney.

Surgical management may involve capsulotomy, hematoma evacu-
ation, or nephrectomy. Successful management of Page kidney re-
fractory to medical therapy using percutaneous image- guided drainage
of acute subcapsular collections has been described as well [10]. But in
this case scenario minimally invasive approach was not an option as
large well-formed sub Gerota's fascia hematoma compressed displaced
the kidney, which needed an open surgery to evacuate hematoma and
arrest bleeding. It was noted sticky, rubbery blood clots were well
adhered to renal and perinephric tissue, likely contributed by tranexa-
mic acid given to the patient before the surgical intervention. This he-
matoma was removed with much difficulty, and this validated the
advantage of open surgical approach than minimally invasive proced-
ures in this patient.

4. Conclusion

Though, Page kidney is one of the unusual complications of mini-
mally invasive renal biopsy, it can present with life threatening com-
plications. This case scenario gives some learning points to the readers to
suspect Page kidney; in patients with progressively renal hematomas
and post procedural hemoglobin drop, and when there is an uncon-
trolled hypertension developing following renal biopsy. Early imaging
combined with surgical or minimally invasive interventions with a low
threshold for early exploration may improve the outcome of such pa-
tients, especially when unresponsive to medical management.
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