
A 25-year-old man presented with sudden 
onset of left fl ank pain upon standing up 

from a chair 3 weeks after undergoing renal 
biopsy. The procedure had been an ultrasono-
graphically guided percutaneous renal biopsy 
of the lower pole of the left kidney, with 3 pass-
es, to evaluate hematuria and nephritic-range 
proteinuria and had resulted in the diagnosis 
of immunoglobulin A (IgA) nephropathy.
 The patient had a history of hyperten-
sion, for which he was taking nifedipine 40 
mg daily, which had been keeping his blood 
pressure below 130/80 mm Hg. As an infant he 
had had congenital hydrocephalus, for which a 
ventriculoperitoneal shunt had been placed.  
 On examination, his blood pressure was 
elevated at 160/80 mm Hg; other vital signs 
were stable. Abdominal examination revealed 
left fl ank tenderness and left costovertebral 
angle tenderness. The rest of the physical ex-
amination was unremarkable.
 His blood urea nitrogen level was 13 mg/dL 
(reference range 8–20), and his serum creati-
nine was 1.40 mg/dL, up from 1.20 mg/dL be-
fore the biopsy (reference range 0.65–1.07). His 
electrolyte levels, liver function test results, and 
complete blood cell counts were normal. 
 Computed tomography (CT) with contrast 
revealed a large pericapsular collection with 
high attenuation (70 Hounsfi eld units [HU]) 
in the left kidney, compressing the renal pa-
renchyma (Figures 1 and 2).
 In view of his worsening hypertension and 
the pericapsular hematoma in his left kidney, 
we suspected Page kidney as a complication of 
renal biopsy. 
 Two days after admission, his creatinine 
level had increased to 2.75 mg/dL. Four days 
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Figure 1. Axial computed tomography with 
contrast of the mid-kidney shows that the renal 
parenchyma is compressed by a contained, high-
attenuation (70 HU), pericapsular collection
(arrowheads).

Figure 2. Coronal computed tomography with
contrast shows that the lower pole is compressed
by a contained, high-attenuation, pericapsular
collection (arrows).
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after admission, his plasma renin activity was 
elevated to 11 μg/L/hour (reference range 0.3–
2.9) and his serum aldosterone level was 337 
pg/mL (reference range 29.9–159), establish-
ing the diagnosis of Page kidney.
 Intravenous nicardipine and fentanyl were 
given. Although his pain subsided signifi cant-
ly, his blood pressure remained high. Renin-
angiotensin-aldosterone system (RAAS) in-
hibitors were initially deferred in view of his 
acute kidney injury, and nicardipine was con-
tinued. 
 The patient subsequently underwent lapa-
roscopic evacuation of the hematoma. After-
ward, CT confi rmed that the hematoma was 
gone, but his kidney function did not improve. 
Therefore, 6 days after admission, enalapril 
2.5 mg daily was added to his regimen, and 
his blood pressure returned to normal over the 
next several days. One month later, his serum 
creatinine level was down to 1.28 mg/dL, his 
plasma renin activity was 0.3 μg/L/hour, and 
his aldosterone level was 59.7 pg/mL.

 ■ PAGE KIDNEY

Page kidney, a condition in which an affected 
kidney is compressed by external force, is an 
uncommon cause of secondary hypertension 
and renal insuffi ciency. Other possible causes 
of secondary hypertension include renal artery 
stenosis, juxtaglomerular cell tumor, and ma-
lignant hypertension. 
 Page kidney was fi rst reported in 1939 by 
Irvine Page,1 who induced it in a dog by wrap-
ping the animal’s kidney in cellophane. The 

presumed mechanism is that direct external 
compression of the kidney causes decreased 
renal perfusion and increased renin secretion, 
resulting in activation of the RAAS system 
and secondary hypertension.2

 The most common cause of constrictive 
pressure on the kidney is hematoma due to 
abdominal trauma, surgery, or percutaneous 
interventions. Page kidney has often been 
reported after traumatic biopsy of kidney al-
lografts, but more rarely after native kidney 
biopsy. 
 Ultrasonography and CT are useful for de-
tecting hematoma. 
 As activation of the RAAS is the central 
mechanism of hypertension in Page kidney, 
we deemed it suitable to give enalapril, a drug 
that blocks the RAAS, and nicardipine, a cal-
cium channel blocker, to control hypertension 
and prevent further kidney damage. However, 
few studies have investigated optimal antihy-
pertensive therapy in Page kidney. Percutane-
ous or open drainage of the hematoma may be 
needed for patients with uncontrolled hyper-
tension or worsening renal function. Surgical 
nephrectomy is occasionally required to con-
trol hypertension.3

 Page kidney should be considered in a pa-
tient with new-onset hypertension and fl ank 
pain after native kidney biopsy. Early recog-
nition can allow for conservative treatment, 
which can improve this condition and preserve 
kidney function.4 

Acknowledgment: The authors thank Dr. Rita McGill for edit-
ing this article.

A patient 
presents with 
fl ank pain, 
worsening 
hypertension, 
and acute 
kidney injury 
after renal 
biopsy

 ■ REFERENCES
 1. Page IH. The production of persistent arterial hy-

pertension by cellophane perinephritis. JAMA 1939; 
113(23):2046–2048. 
doi:10.1001/jama.1939.02800480032008

 2. Wahdat R, Schwartz C, Espinosa J, Lucerna A. Page kid-
ney: taking a page from history. Am J Emerg Med 2017; 
35(1):193.e1–193.e2. doi:10.1016/j.ajem.2016.06.095

 3. Kiczek M, Udayasankar U. Page kidney. J Urol 2015; 
194(4):1109–1110. doi:10.1016/j.juro.2015.07.035

 4. Sokhal AK, Prakash G, Saini DK, Singh K, Sankhwar S, 
Singh BP. Page kidney: a rare but surgically treatable 
cause of hypertension. Saudi J Kidney Dis Transpl 2018; 
29(1):193–197. doi:10.4103/1319-2442.225183

Address: Mitsuyo Kinjo, MD, MPH, Department of Internal 
Medicine, Okinawa Chubu Hospital, 281 Miyazato, Uruma 
City, Okinawa, 904-2293, Japan; kinjomitsuyo@gmail.com

 on August 21, 2025. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/

