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Abstract
Introduction. Page kidney (PK) is a rare condition caused by 

parenchymal compression due to a subcapsular hematoma. Irrevers-
ible damage of the graft may occur if this condition is not recognized 
and treated properly.

Clinical case. We describe the case of a 16-year-old man with 
chronic renal failure secondary to corticosteroid-resistant nephrotic 
syndrome (CRNS) caused by NPHS2 mutations. The patient un-
derwent a 5th fifth living-related KT. The graft was placed intra-
peritoneally and reperfused well without complications. On the 4th 
postoperative day his labs demonstrated raising creatinine associated 
with refractory hypertension, gross hematuria and anemia. Urgent 
ultrasound revealed a subcapsular hematoma with signs of paren-
chymal compression. PK phenomenon was suspected and urgent 
surgical intervention decided.

Comments. PK is a rare but an emergence potentially treatable 
and reversible complication after pediatric KT. Early diagnosis based 
on clinical suspicion and suggestive imaging are the key points for 
a favorable outcome.

Key Words: Kidney transplantation; Pediatric; Acute rejection; 
Page kidney.

Riñón de Page tras trasplante renal pediátrico: 
informe de un caso

Resumen
Introducción. El riñón de Page (RP) es una enfermedad rara 

provocada por compresión parenquimatosa debido a un hematoma 
subcapsular. El injerto puede sufrir daños irreversibles si la enfer-
medad no se reconoce y se trata de forma adecuada.

Caso clínico. Describimos el caso de un varón de 16 años con 
fallo renal crónico secundario a síndrome nefrótico corticorresistente 
(SNCR) provocado por mutaciones del gen NPHS2. El paciente 

se somete a un quinto TR de donante vivo. El injerto se coloca en 
posición intraperitoneal, con una adecuada reperfusión, sin com-
plicaciones. Al cuarto día postoperatorio, sus análisis revelan una 
subida de la creatinina asociada a hipertensión refractaria, hematuria 
macroscópica y anemia. La ecografía de urgencia revela hematoma 
subcapsular con signos de compresión parenquimatosa. Se sospecha 
RP y se decide intervención quirúrgica de urgencia. 

Comentarios. El RP es una complicación rara y urgente, aunque 
a su vez tratable y reversible, tras TR pediátrico. El diagnóstico 
precoz basado en la sospecha clínica y las imágenes son claves a la 
hora de conseguir un resultado favorable.

Palabras Clave: Trasplante de riñón pediátrico; Rechazo agudo; 
Riñón de Page.

INTRODUCTION

The Page kidney (PK) phenomenon refers to any 
extra-renal process causing significant compression of 
the renal parenchyma and leading to hypoperfusion and 
ischemia with subsequent activation of the renin-angio-
tensin-aldosterone axis (RAAS)(1-4). Onset of hypertension 
shortly after the causative event constitutes the main symp-
tom in patients without renal failure. However, in case of 
single native kidney or kidney transplant (KT), impaired 
renal function might be the first clinical manifestation(1,5-8). 
Literature regarding PK in the pediatric transplant popu-
lation remains scarce, with only two cases involving renal 
transplant biopsies reported(1).

We describe a case of acute PK in a male patient who 
received a 5th KT.

CLINICAL CASE

A 16-year-old man on chronic hemodialysis received 
a 5th KT from a living donor (father) after negative cross-
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match. Patient medical history was significant for renal fail-
ure at 4 years of age, due corticosteroid-resistant nephrotic 
syndrome (CRNS) caused by compound heterozygous of 
the NPHS2 gene encoding podocin. He had lost 3 deceased 
donor (DD) KT due acute humoral rejection episodes, later 
explained by the presence of previously overlooked non-
HLA antibodies against MHC class I related chain A anti-
gens (MICA) system. Later on, he received a successful 
DD 4th KT that lasted for 9 years.

At this time the patient underwent a 5th fifth living-re-
lated KT given by his father. A high-risk induction immu-
nosuppression protocol was indicated and the patient 
started treatment with tacrolimus and mycophenolic acid 
one week before transplantation, and during surgery, imme-
diately preceding graft perfusion, IV methylprednisolone 
(MP) and ATG Fresenius®. Antithrombotic prophylaxis 
was started with oral acetylsalicylic acid 2 mg/kg and 
maintained until 1 month after transplant.

The allograft had a small subcapsular hematoma 
observed after donor left nephrectomy performed by lap-
aroscopy, that was considered of non- significance. After 1 
hour of cold ischemia time, the graft was placed intraperi-
toneally and vascular anastomosis were performed to the 

common iliac vessels. Intraoperatively the graft re-perfused 
well and no bleeding of the vascular anastomosis nor renal 
parenchyma was observed. Further, urine output from the 
graft was seen shortly after reperfusion. Immediate post-
operative Doppler ultrasonography (US) revealed adequate 
blood flow without complications on renal parenchyma. 
Patient follow-up was optimal with improving renal func-
tion progressively.

However,on the 4th postoperative day his labs demon-
strated raising creatinine (2.97 mg/dl), associated with 
hypertension, gross hematuria and anemia (Hb 6.5 g/dl). 
Urgent US revealed a subcapsular hematoma surround-
ing the upper two thirds of the graft with a maximum of 
13 mm width. Signs of parenchymal compression were 
detected at the adjacent renal parenchyma. Alterations in 
the graft contour, high echogenicity of the parenchyma 
and high resistive index of the loco-regional arcuate arter-
ies was seen (Fig. 1). Patient deteriorated with worsening 
renal function along with refractory hypertension. PK phe-
nomenon was suspected and urgent surgical intervention 
decided.

During surgery no active bleeding was observed. The 
graft was surrounded by a large subcapsular hematoma 

Figure 1. A) Ultrasound revealed a subcapsular hematoma (arrows) surrounding the upper two thirds of the graft with signs of parenchymal 
compression. The graft contour was flattened (arrow heads) and the adjacent parenchyma showed high echogenicity (asterisk). B) Power 
doppler US study demonstrated peripheral hypoperfusion with no Doppler signal within the most peripheral parenchyma (arrow heads). C) 
High resistive index at the arcuate arteries compressed by the hematoma. D) Normal echogenicity and resistive index at the inferior pole 
of the graft were no hematoma was seen.
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(Fig. 2A). The renal capsule was opened and the hematoma 
drained (Fig. 2B-C). The color of the allograft improved 
right away. A capsulotomy was performed and a mesh 
surrounding the kidney was left in place (Fig. 2D). Imme-
diately after surgery patient renal function and urine out-
put improved. Hypertension was controlled and hematuria 
disappeared shortly afterwards.

Postoperative course was uneventful and the patient 
was discharged 20 days after reintervention with a serum 
creatinine of 1.57 mg/dl. After a follow-up of 3 years he 
remains asymptomatic with a functional transplant.

COMMENT

The Page kidney (PK) entity has been recognized since 
the 1930s when Page first described this phenomenon in an 
experiment whereby he induced hypertension by wrapping 
a canine kidney with cellophane(5,8-11). Since then, numer-

ous case reports and small series have been described in 
the literature. The Page phenomenon results from external 
compression of the kidney causing hypoperfusion and trig-
gering activation of the RAAS.

The majority of cases are iatrogenic and related to pro-
cedures or interventions performed on or surrounding the 
kidney. Kidney biopsy is the most frequent related inter-
vention(1,5,8,9,12). Bleeding around the kidney and subsequent 
hematoma following trauma or spontaneous may be the 
second most frequent origin. Other causes include external 
compression by urinoma, retroperitoneal tumors or large 
cysts(13,14). PK is a rare but significant urological compli-
cation in KT. When related to KT, PK is almost invariably 
related to allograft biopsy (65%) whereas transplant surgery 
comprises only 15% of cases. External compression by 
post-transplant lymphoceles is even more rare. The current 
literature discloses that external trauma was the primary 
cause of PK before 1991, while after that invasive medical 
procedures such as KT biopsies were more common(14,15).

Figure 2. A) Graft surrounded by a large subcapsular hematoma. B-C) The renal capsule was opened and the hematoma drained. A capsu-
lotomy was perfomed. D) A mesh surrounding the kidney was left in place.
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Hypertension is the most common clinical symptom. 
However, renal failure can occur in the setting of a diseased 
contralateral kidney or a single functional kidney, as it is 
the case of KT. Based on a literature review performed by 
Naranjo et al. acute renal failure was reported in 77.5% of 
cases as the leading clinical symptom. Early recognition 
of symptoms and identification of PK is undoubtedly the 
most important factor to predict graft survival.

In diagnosis based upon imaging studies, US and 
CT-scan of the abdomen are the most frequently used 
modalities. Although CT-scan may be more sensitive in 
case of small hematomas, US is less invasive, quick and 
more cost-effective for diagnosis. US evaluates the size 
of the hematoma and determines the mass effect on the 
graft. Changes in parenchymal morphology and echoge-
nicity close to the hematoma can be observed. Decreased 
peripheral and elevated resistive indexes in the arcuate 
arteries are invariable signs of PK(8,16). Comparing images 
with previous US or with areas of non-compressed graft 
parenchyma might be beneficial in establishing diagnosis. 
CT-scan is valuable in selected cases where US in non-con-
clusive or when active bleeding is suspected.

Angiographic evaluation should be considered in cases 
of recurrent non-traumatic PK(17-19). The use of renoscin-
tigraphy with Tc-99m diethylenetriamine penta-acetic acid 
(DTPA) may serve as a diagnostic and monitoring tool by 
quantification of baseline and follow-up allograft function 
measurement, allowing differential diagnosis with other 
causes of impaired graft function.

There are no specific guidelines for the management 
of PK in the literature. The aim of treatment is to preserve 
renal function by relieving the external compression. 
Regarding management of hypertension which is medi-
ated by RAAS, the ideal agents are RAAS blockers(5,13). 
Definitive treatment is surgical decompression. Therefore 
multiple procedures have been described: capsulectomy, 
capsulotomy, open and percutaneous drainage of the 
hematoma and even laparoscopic drainage(13,15). Angio-
embolization can be convenient before drainage to stop 
active bleeding in case of life-threatening hemorrhage. 
In selected cases of long standing perirenal collection, a 
fibrous carapace may develop and nephrectomy remains 
the only treatment option(13). Naranjo et al. conducted a 
literature review in order to describe the clinical charac-
teristics and treatment of this infrequent complication(8). 
In 33 out of 40 cases, capsulotomy with evacuation of 
the hematoma was the treatment of choice with a res-
olution rate of 77%. In the setting of KT, hematomas 
that progress rapidly and cause impaired renal function 
should be drained right away and capsulotomy should 
be considered. In our patient which was a fifth KT and 
an extremely complex case early surgical revision was 
considered the best choice.

PK is an infrequent condition, particularly in children, 
caused by renal parenchymal compression. In patients 

who underwent KT, graft dysfunction and hypertension 
are the main clinical manifestations, though they can 
mimic other causes of KT impairment. Early recogni-
tion of symptoms and identification of PK is undoubtedly 
the most important factor to predict graft survival and 
was key in our patient. In the setting of KT drainage is 
always advised and can be performed percutaneously or 
by surgical capsulotomy, being the second related to a 
more favorable outcome.
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