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Introduction

Page kidney or Page phenomenon is a condition that results 
from external compression of the kidney. It is rare and asso-
ciated with new-onset hypertension and recent history of 
blunt trauma to the kidney [1]. It was first demonstrated by 
Page in 1939 in animal models by wrapping the kidneys 
with cellophane to induce perinephritis and removal of the 
offending kidney resolved the condition [2]. In 1955, Page 
and Engel described a calcified renal sub-capsular hema-
toma in a 19-year-old football player causing hypertension 
which was cured by nephrectomy [3]. Since then, there have 
been multiple reports of similar cases where the etiology is 
shifting from accidental trauma to surgical procedures [1, 
4, 5].

External compression of the renal artery and renal 
parenchyma with subsequent ischemia and activation of 
the renin-angiotensin-aldosterone axis is implicated in its 
pathogenesis [4, 6]. This external compression is caused by 
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Abstract
Page kidney is a condition where external compression of the renal artery and renal parenchyma leads to subsequent 
ischaemia and activation of renin-angiotensin-aldosterone axis. A 42-year-old female with hirsutism, hypertension and 
diabetes was diagnosed with a right adrenal mass and underwent laparoscopic adrenalectomy. Her hypertension worsened 
postoperatively and was managed medically. Subsequently she developed a right flank pain on the fifth postoperative 
day and died suddenly the next day. Autopsy revealed a pale body with cushingoid appearance. Surgical scars were 
healthy. Internal examination of the abdomen revealed a haemoperitoneum of 500 ml together with a large subcapsular 
haematoma measuring 1000 ml surrounding the right kidney, compressing the right renal artery. Kidneys were pale and 
the right kidney was soft and friable. Cortical surface of the right kidney demonstrated a possible surgical puncture site 
with an overlying thrombus together with a contused inferior vena cava. Other organs were pale but appeared otherwise 
normal. Histology revealed diffuse cortical necrosis of right kidney and features of adult respiratory distress syndrome in 
the lungs. Haemorrhagic shock following laparoscopic adrenalectomy for right adrenal tumor was declared as the cause of 
death, contributed by the development of the Page kidney. Trauma of several aetiologies including laparoscopic abdominal 
surgery may contribute to Page kidney. It presents with flank pain, hypertension and renal mass. Since postoperative blood 
loss usually manifests as hypotension, resulting hypertension may mislead the attending clinicians. Once diagnosed, it can 
be managed with surgical drainage and antihypertensives.
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the accumulation of blood in the perinephric area. Hyper-
tension or its complications, flank pain and renal mass are 
the main features of presentation [6]. Computed tomogra-
phy (CT), renal ultrasound (US) scanning or magnetic reso-
nance imaging (MRI) can be used to diagnose this condition 
[5]. It is treated symptomatically with Angiotensin Convert-
ing Enzyme (ACE) inhibitors and by surgical drainage. It is 
a rare condition and deaths associated with this condition 
are not recorded in literature.

Case history

A 42-year-old diabetic female with a history of left hemithy-
roidectomy was investigated for hypertension and hirsutism. 
Contrast-enhanced CT scan showed a right adrenal mass 
and evidence of chronic renal parenchymal disease. She 
underwent laparoscopic right adrenalectomy for the surgical 
resection of the adrenal mass. From admission to the post-
surgical period, her systolic blood pressure was fluctuating 
from 130 mm Hg to a maximum value of 170 mm Hg.

During the post-surgical period, she was periodically 
tachycardic. There was no marked reduction in the hemo-
globin value and she was managed with analgesics, anti-
biotics and routine diabetic medications. Up to the second 
post-operative day, her blood pressure was on the lower side 
and as a result, the antihypertensive treatment was withheld. 
These medications were restarted on the third day since 
her blood pressure rose again to pre-operative levels. Her 

hemoglobin, blood urea/electrolytes and serum creatinine 
levels were monitored until the second post-operative day 
and were within the normal ranges. She had been managed 
during both the pre-operative and post-operative periods 
in the medical ward since she was initially admitted to the 
medical ward.

She was recovering from the surgery in the medical ward 
with no major complications until she complained of right 
flank pain on the fifth post-operative day. It was managed 
as a possible renal colic and an x-ray kidney ureter blad-
der (KUB) was planned for the next day. At that time, her 
blood pressure and hemoglobin level were not monitored, 
despite persistent tachycardia. She suddenly deteriorated 
and died on the sixth post-operative day despite attempts of 
resuscitation.

At the autopsy, an external examination revealed cushin-
goid features including facial hirsutism, central obesity and 
dorso-cervical fat pad with thin limbs. Surgical scars of the 
recent surgery were healthy and there was no evidence of 
neglect. Internal examination of the abdomen revealed a 
hemoperitoneum of 500 ml with a large sub-capsular hema-
toma measuring 1000 ml surrounding the right kidney. The 
hematoma was compressing the right renal artery (Fig. 1a). 
Both kidneys were pale while the right kidney was soft and 
friable. Its cortical surface demonstrated a possible surgi-
cal puncture site with an overlying thrombus (Fig. 1b) and 
cortex and medulla were pale with loss of cortico-medullary 
demarcation. The pelvicalyceal system appeared normal 
while the right renal artery and its branches were intact. The 

Fig. 1  Compression of the right renal artery (bold arrow) by the hematoma (a) and surgical puncture site (thin arrow) on cortical surface of right 
kidney with an overlying thrombus (b)
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inferior vena cava was contused at the level of drainage of 
the right renal vein and appeared unhealthy (Fig.  2) indi-
cating the features of compression by the hematoma. The 
rest of the abdominal organs together with pelvic organs 
and thoracic organs were also pale due to the hemorrhage. 
The brain appeared macroscopically normal. The right lobe 
of the thyroid gland was also enlarged, probably following 
the previous hemi-thyroidectomy, and contained multiple 
nodules.

Histology of the organs revealed cerebral edema, peri-
venular congestion with extensive macro-vesicular steato-
sis of the liver and adult respiratory distress syndrome in 
the hyper-inflated lungs, indicating a multi-organ involve-
ment following hemorrhage. In the kidney in question, 
there was histopathological evidence of diffuse cortical 
necrosis (Fig. 3). Histopathological examination of the left 
kidney was unremarkable. Hemorrhagic shock following 
laparoscopic adrenalectomy for the right adrenal tumor was 

declared as the cause of death, contributed by the develop-
ment of the Page kidney.

Discussion

Page kidney is a rare treatable cause of hypertension. The 
trauma of several etiologies, ranging from sports-related 
trauma, road traffic accidents, intentional violence, renal 
transplant, biopsy and other abdominal surgery may con-
tribute to Page kidney [4–8]. Typically, the patient presents 
with flank pain, a sudden drop in hemoglobin with new-
onset or worsening of existing hypertension. In many pre-
vious cases, the condition was presented after a significant 
time following the causative trauma [3–5, 8]. A review of 
case reports on Page kidney has revealed the presence of 
an average blood pressure of 177/95  mm Hg at the time 
of diagnosis in such situations [4]. In this case, the subject 
presented with flank pain, however assumed to be due to a 

Fig. 2  Contused inferior vena cava (arrow) at the level of drainage of right renal vein
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In a patient who had undergone nephrectomy for Page 
kidney following trauma two years ago, the histopatho-
logical examination of the specimen showed that the renal 
parenchyma was replaced by necrotic fibrocollagenous 
eosinophilic material with compressed glomeruli and tubules 
[8]. In the current case, histopathology of the offending kid-
ney revealed diffuse cortical necrosis. Since there had been 
no histopathology reports of deaths or acute cases due to 
Page kidney in the literature, this histopathological finding 
can be assumed to be a feature of this condition.

An adequate and timely post-operative monitoring of 
pain, bleeding and blood pressure was lacking. In this case, 
the patient was hypertensive post-operatively as opposed to 
the usual picture of hemorrhagic post-operative patient with 
hypotension. This might have been a reason why that inter-
nal hemorrhage was not suspected in this patient. Also, the 
relevant surgical team who has the expertise in such compli-
cations was not appropriately involved in the management 
and ideally, this patient should have been managed at a post-
operative surgical unit. Although rare, complications such 
as Page kidney should be considered in the post-operative 
management of similar cases.

Failure to provide adequate post-operative care would 
result in death or major consequences in an otherwise treat-
able case. During the death investigation, it should be noted 
whether the standard protocols and best practices were 
adhered to, in post-operative care. In a rare case like this, 
it would be worthwhile to note whether all the relevant 
stakeholders in clinical decision-making were involved, at 
the appropriate setting or not. In a medico-legal context, an 
allegation of medical negligence would arise in this case in 
relation to the misdiagnosis and the lapses in post-operative 
care. In such a case, the forensic practitioner’s role would 
consist of conducting thorough postmortem examinations, 

renal calculus and it was only several days after the inflic-
tion of surgical trauma, unlike most cases reported previ-
ously. Continuous monitoring of basic parameters was not 
undertaken in this case, missing the possibility of diagnos-
ing Page kidney.

Page kidney is readily identified by using radiology, via 
CT, US or MRI, and the availability of high-quality modern 
imaging modalities has been attributed as a cause of identi-
fying a shift in etiology of Page kidney [4, 5, 9]. In this case, 
the treating team aimed at investigating a renal calculus and 
the aforementioned imaging studies were not carried out, 
which would have led to the diagnosis of the condition.

In the literature, the treatment options for Page kidney 
include drainage of the sub-capsular hematoma either by 
laparoscopy or open surgery [9]. Page described bilateral 
adrenalectomy as a successful treatment modality [1]. This 
patient was medically managed with antihypertensives, 
which affect the renin-angiotensin-aldosterone axis. In this 
case, although the patient was already on antihypertensive 
medications, her blood pressure monitoring was not car-
ried out with the onset of flank pain, which is a significant 
mismanagement.

In this case, remote trauma to the kidney would have been 
caused by the intra-abdominal surgery, adrenalectomy and 
her hypertension is playing a role as well. A high level of 
suspicion regarding the condition and early use of imaging 
modalities would have prevented the complications. A death 
contributed by Page kidney is as rare as the disease itself 
and never recorded in the medical literature. In this case, in 
determination of the cause of death, medically and legally, 
the autopsy findings play a major role. Multi-organ involve-
ment following hemorrhage needs to be carefully looked for 
at the autopsy. Furthermore, any lapse in patient care could 
be identified by scrutinizing the patient’s in-ward records.

Fig. 3  Diffuse cortical necrosis in the right kidney, H&E x50 (a), x100 (b)
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analyzing medical records and providing expert opinions on 
causation and the standard of care.

In Sri Lanka where this case was reported, when medical 
negligence is suspected, patients or their families can lodge 
complaints with the statutory body for health care provid-
ers or pursue civil legal cases to seek compensation. The 
Sri Lanka Medical Council has the authority to investigate 
complaints related to professional misconduct or negligence 
by medical practitioners registered under their authority and 
take disciplinary actions ranging from warnings, suspension 
or erasure from the register [10].

Lessons learned from communications such as this case 
report serve as a reminder of the importance of vigilance in 
suspecting and identifying rare but potentially fatal cases 
such as Page kidney. Furthermore, this case highlights the 
possibility of medical negligence arising due to lapses in 
pre-operative evaluation and post-operative care.
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