
E
xternal compression of the 
kidney is known as Page kid-
ney.1 Compression of the renal 
parenchyma clinically mani-

fests as new-onset high blood pres-
sure (BP) or less commonly as acute 
renal failure as originally described 
and demonstrated by Dr. Irwin Page 
in human case reports and animal 
models, respectively.2 The condition 
usually occurs by a subcapsular he-
matoma caused by a traumatic or iat-
rogenic event. Management of Page 
kidney has evolved over the last 5 
to 6 decades since its initial descrip-
tion in an American football player in 
1955. Initially, as in the example just 
mentioned, its management consisted 
of radical nephrectomy. Other tech-
niques followed, such as open surgery 
to evacuate the hematoma.3 Later, 
procedures such as radiology-assisted 
and laparoscopic-assisted drainage of 
hematoma were performed.1 Last, in 
cases with no evidence of acute renal 
injury, medical management with 
antihypertensive agents, typically in-
cluding the use of angiotension-con-
verting-enzyme (ACE) inhibitors and 
angiotensin receptor blockers (ARBs) 
along with observation of the hemo-
globin (Hb) levels, has become the 

standard of care. 
The choice of therapy depends on 

the clinical presentation of each case. 
In cases with acute renal injury in-
volving a renal allograft or a native 
solitary functioning kidney, open sur-
gical hematoma evacuation or per-
cutaneous drainage is performed to 
restore renal function.1,4 Whereas, 
in cases where high BP is the main 
pathophysiologic manifestation, 
medical therapy with BP-lowering 
medications and observation typi-
cally suffice. The following case pre-
sentation demonstrates the successful 
management of acute renal failure 
caused by Page kidney via coil em-
bolization of a distal intrarenal artery 
aneurysm, which developed after a 
native renal biopsy. To date, this is the 
first reported successful use of this 
intervention for the management of 
Page kidney in an adult patient.

CASE REPORT
A 75-year-old white male with a med-
ical history of stable chronic kidney 
disease (CKD), hypertension (HTN), 
and diabetes mellitus was admitted 
to the hospital for an elective com-
puted tomography (CT)-guided renal 
biopsy. The patient’s renal function 
had been stable with an estimated 
glomerular filtration rate (e-GFR) of 
45 mL/min for years. His CKD was 
thought to be secondary to his long-

standing history of HTN. The ratio-
nale for the biopsy was that 6 months 
before the date of the biopsy, he was 
found to have developed a new-
onset nephrotic range proteinuria. 
Subsequently, the patient also began 
to have a progressive decline in his 
e-GFR. At the time of the biopsy, his 
e-GFR was 35 mL/min, his BP was 
136/74 mm Hg, and he has been ad-
vised not to take any anticoagulant 
medications for at least 7 days. His 
preprocedural Hb was 9.9 g/dL.

The CT-guided biopsy was per-
formed after informed consent was 
obtained. The patient was placed in 
the CT gantry in the prone position. 
A noncontrast CT image of the lower 
poles of both kidneys was obtained. 
The lower pole of the left kidney was 
chosen. The patient’s left back was 
sterilized with an iodine solution. A 
xylocaine solution of 1% was used for 
local anesthesia and 12.5 mcg of fen-
tanyl was administered intravenously 
for sedation. Under CT guidance, a 
17-gauge introducer needle was ad-
vanced to the cortex of the lower pole 
of the left kidney. After confirmation 
of the introducer needle location, two 
18-gauge core biopsy specimens were 
obtained. 

After the biopsy, a hemostatic 
agent was injected along the biopsy 
tract. A postbiopsy CT image revealed 
fullness within the left lower pole at 
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the biopsy site, which represented an 
intrarenal hematoma along with the 
hemostatic agent. There was no vi-
sual evidence of a perinephric hema-
toma. The patient was then admitted 
to the hospital for a 23-hour observa-
tion period. Immediately following 
the procedure, he was placed in the 
supine position with strict bed rest 
for 6 hours. Vital signs were moni-
tored every 30 minutes for the first 
4 hours and, if stable, then every  
4 hours. Complete blood cell counts 
(CBCs) were ordered for 6 hours and 
20 hours after the procedure. 

Within 3 hours after the pro-
cedure, the patient’s BP rose to  
167/73 mm Hg. The patient did not 
report feeling pain and did not seem 
to be in any distress. The first post-
biopsy CBC revealed a stable Hb of  
10.1 g/dL. For the next 24 hours the 
patient was completely asymptom-
atic, but the BP readings were in the 
range of 167 mm Hg to 194/70 mm 
Hg. The next CBC, which was 20 

hours postprocedure, revealed an Hb 
value of 9.8 g/dL. There were also no 
episodes of macroscopic hematuria 
throughout the observation period. 
The patient’s expected discharge was 
delayed, however, as the serum cre-
atinine (SCr) rose from his baseline of 
1.9 mg/dL to 2.8 mg/dL.

Results from a bladder scan, per-
formed to check a postvoid residual, 
were normal. Despite intensive medi-
cal therapy, the BP was difficult to 
manage. The next day a CBC revealed 
a decrease in Hb to 8.6 g/dL. At the 
same time, the SCr continued to rise. 
At this point a noncontrast CT scan 
of the abdomen and pelvis was per-
formed (Figure 1). A renal subcapsu-
lar hematoma was found. A clinical 
diagnosis of Page kidney was made as 
the patient had a new-onset difficult-
to-control high BP and acute renal 
failure associated with the onset of 
the hematoma.

The patient was initially treated 
medically with antihypertensive 

medications and blood transfusions. 
Despite 9 days of medical therapy, 
the patient’s renal function contin-
ued to deteriorate and his SCr had 
risen to 4.8 mg/dL. In addition, he 
required several packed red blood 
cell (RBC) transfusions during this 
time. As medical therapy failed, a de-
cision was made to evacuate the he-
matoma. However, with the concern 
that the hematoma may have orga-
nized during the observation period, 
the decision was to undergo selective 
angiogram of the left renal artery as 
an attempt to embolize the bleeding 
vessel. Thus, the patient underwent 
a selective left renal artery angiogram 
with successful coil embolization of 
an aneurysm located at the distal infe-
rior polar left renal artery (Figure 2).

The patient was discharged 2 days 
after the procedure when his Hb 
had stabilized and the renal function 
began to show signs of improvement. 
A noncontrast CT scan repeated  
12 weeks later showed a near com-
plete resolution of the hematoma. At 
this time his SCr had decreased to 
2.6 mg/dL. The renal biopsy showed 
a picture of idiopathic focal and seg-
mental glomerulosclerosis (FSGS). 
His renal function did not completely 
return to baseline, possibly owing to a 
permanent parenchymal injury after 
the Page kidney and progression of 
his FSGS.

DISCUSSION
Page kidney is the external compres-
sion of a kidney. Anatomically, the 
kidney is a poorly protected retro-
peritoneal organ. The organ is sur-
rounded by 2 envelopes. The first is 
the Gerota’s fascia, which is a large 
space, and a large hematoma in this 
space would be needed to compress 
the kidney. The second is the kidney 
capsule. The capsule provides only 
a small potential space in which 
a small amount of blood suffices to 

Figure 1. Noncontrast computed tomography slice of the abdomen. The white arrows in-
dicate the area of the subcapsular hematoma as a high-attenuation mass.
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cause compression. Compression of 
the parenchyma may lead to high BP 
and renal injury. Subcapsular hema-
toma most commonly occurs after 
renal biopsy or extracorporeal shock 
wave lithotripsy.2 Subcapsular bleed-
ing also occurs secondary to trauma 
or surgery. Spontaneous bleeding has 
also been reported in patients on war-
farin therapy, renal tumors, or from 
polyarteritis nodosa.5 Increased mass 
effect on the renal parenchyma has 
also resulted from lymphoceles, cysts, 
urinomas, and retroperitoneal para-
ganglionomas.

A clinical scenario with the ad-
equate imaging modality demon-
strating a mass effect on the renal 
parenchyma in a patient with new-
onset high BP and renal insufficiency 
provides a strong clinical ground to 
diagnose Page kidney. Although 
there are no specific guidelines for 
the management of Page kidney in 
the literature, the aim of therapy is to 

treat the high BP and to expeditiously 
relieve the compression if renal in-
jury is occurring. If HTN, which is 
theorized by Goldblatt and colleagues 
to be caused by renal ischemia as a 
consequence of renal arterial tree 
compression, is the major clinical 
manifestation without renal failure, 
then medical management with anti-
hypertensive agents and observation 
of the Hb levels are sufficient.6 Exter-
nal compression of the parenchyma 
in Page kidney causes renal ischemia 
and subsequent renin-induced HTN. 
The use of ACE inhibitors or ARBs 
has been advocated to be part of the 
drug regimen included in cases of 
medical management.7 If renal func-
tion declines, most reports in the lit-
erature strongly advocate that prompt 
relief of the external compression 
within 24 to 72 hours after the diag-
nosis of Page kidney leads to success-
ful restoration of renal function.2,8-10

Renal insufficiency is typically 

not present in reported cases of Page 
kidney. If the contralateral kidney is 
normal, renal function remains stable, 
and high BP is the main clinical mani-
festation.4 However, in cases of renal 
allograft or a solitary native function-
ing kidney, renal insufficiency may 
occur. In this case report, the patient 
had been experiencing progressive 
decline of his renal function perhaps 
caused by the newly diagnosed FSGS. 
In addition, the patient already had 
stage III CKD presumably from HTN 
nephrosclerosis. Therefore, the pa-
tient likely developed acute renal fail-
ure as the contralateral kidney already 
had architectural damage from long-
standing HTN and FSGS. If renal fail-
ure occurs, prompt decompression 
must be attempted to preserve func-
tion as much as possible.

A multitude of decompress-
ing procedures have been described 
in the past, including open surgical 
hematoma drainage, laparoscopy, 

Figure 2. (Left) Selective left renal artery angiography. The white arrow indicates the aneurysm of the distal inferior polar left renal artery. This 
aneurysm developed as a consequence of the renal biopsy resulting in hemorrhage within the renal capsule. (Right) Selective left renal artery 
angiography. The white arrow indicates the coil after deployment resulting in embolization of the distal arterial segment and aneurysm.
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and radiology-assisted percutaneous 
hematoma evacuation.1 Due to the 
patient’s advanced age and medical 
comorbidities, the initial decision was 
to manage medically and to avoid an 
open surgical technique. However, as 
the renal function continued to de-

teriorate and the Hb kept decreasing 
despite multiple packed RBC trans-
fusions, invasive management was 
used. After 9 days of medical observa-
tion, there was a strong concern that 
the hematoma may have begun to or-
ganize, making percutaneous drain-

age less feasible.11,12 Literature from 
the radiologic field demonstrates that 
hematomas typically begin to show 
signs of organization after 7 days.13 
Therefore, a consensus was reached 
to attempt coil embolization of the in-
jured segment of the renal artery in 

Figure 3. A proposal algorithm of the management of Page kidney caused by subcapsular hematoma, based on the recent review of 
the literature.
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order to arrest the hemorrhage. The 
procedure was successful, and the pa-
tient’s clinical status was stabilized. 
Based on the literature reviewed for 
this article, Figure 3 was constructed 
as a proposal plan for the manage-
ment of Page kidney caused by sub-
capsular hematomas.1-16

To date, this is the first reported 
use of arterial coil embolization as a 
potential tool to manage Page kid-
ney presumably caused by a subcap-
sular hematoma in an adult patient. 
Although decompression would be 
the faster and preferred method of 
management in patients having acute 
renal dysfunction, coil embolization 
may become a suitable alternative in 
certain individuals especially if the 
bleeding is ongoing. Embolization is 
often less invasive than open or per-
cutaneous drainage while the source 
of hemorrhage is localized and sealed. 
According to Rivera and colleagues, 
selective coil embolization is the treat-
ment of choice as it permits accurate 
deployment of metallic coils directly 
into the artery that leads to the hem-
orrhage while mimimizing the vascu-
lar territory at risk for infarction.14 If 
performed early, the procedure may 
also be effective in preventing the pro-
gression of Page kidney. In cases of 
new-onset or difficult-to-control high 
BP occurring after a renal biopsy sus-

pected to be secondary to compres-
sion from a subcapsular hematoma, 
early hemostasis of the injured renal 
vessel with coil embolization may ob-
viate the need for subsequent hema-
toma drainage and prevent ensuing 
renal injury.                                        l
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