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Page kidney is caused by the perirenal or subcapsular accumulation of blood
or fluid pressing on the renal parenchyma and is a rare cause of secondary
hypertension. In this study, we report a case of Page caused by bilateral
spontaneous subcapsular renal hematoma, the main manifestations of which
were secondary hypertension, multiple serous effusions, and renal insufficiency.
After admission, drug blood pressure control was ineffective. After bilateral
perirenal effusion puncture and drainage were performed to relieve bilateral
perirenal compression, blood pressure gradually dropped to normal, multi-
serous cavity effusion (pericardial, thoracic, and abdominal effusion) gradually
disappeared, and kidney function returned to normal. Secondary hypertension
caused by Page kidney can be treated. When Page kidney is complicated with
multiple serous effusions, the effect of antihypertensive drugs alone is poor, and
early perineal puncture drainage can achieve better clinical efficacy.
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Introduction

Page kidney is a rare urological disease in which perirenal or subcapsular blood or fluid
accumulation compresses the renal parenchyma and triggers the activation of the renin-
angiotensin—aldosterone axis, leading to systemic hypertension (1). In recent years, most
reported cases of Page kidney are mainly caused by trauma and iatrogenic injury, which is
related to blunt trauma of the kidney or invasive diagnosis and treatment operations in and
around the kidney, and non-traumatic or spontaneous causes of cases are rare (1-4).
Polyserous effusion is a common and difficult clinical disease that refers to the simultaneous
effusion of two or more serous cavities (pericardial cavity, thoracic cavity, and abdominal
cavity). Studies (5) have pointed out that malignant tumors, infectious diseases, and
autoimmune diseases are the main causes, and approximately 38% of patients have
unknown causes.

In this study, we report an unusual case of Page kidney with bilateral spontaneous
subcapsular hematoma, characterized by secondary hypertension and polyserous effusion.
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Case presentation

A 40-year-old woman was admitted to the hospital with bilateral
lumbar and abdominal pain for 1 month, which aggravated for 4 days.
The patient denied a history of trauma and surgery, a history of
chronic diseases such as hypertension, diabetes, and heart disease, a
history of infectious diseases such as hepatitis, tuberculosis, and
typhoid fever, and a history of gastrointestinal and gynecological
tumors, and no symptoms such as bone pain, butterfly erythematosus,
or photosensitivity. Physical examination on admission were as
follows: blood pressure 180/110 mmHg, breathing 29 times/min,
unable to lie down or sit upright to breathe, painful face, anemia
appearance, pale face, flat abdomen, abdominal tenderness, obvious
in the left waist and umbilical circumference, no rebound pain or
muscle tension, positive clicking pain in the kidney area and ureter
walking area, and irregular mass in the bilateral rib abdomen.
Laboratory tests indicated serum protein electrophoresis (—), anti-
ANCA-GBM detection (—), urine Benchia protein characterization
(—), hematuric amylase determination (—), anti-streptococcal
hemolysin O (—), anti-nuclear antibody profile + ANA (—), alpha-
fetoprotein (—), carbohydrate antigen 125 (—), immunoglobulin (-),
and myocardial infarction (—). Laboratory examination: blood
Creatinine: 375 umol/L, plasma albumin 30.1 g/L, hypersensitive
C-reactive protein: 52.845 mg/L, blood routine: HB: 85 g/L, urine
routine: 34 WBC/pl, 246 RBC/pl, NTproBNP: 12110 pg./mL. Chest
CT (Figure 1A) showed double lung pneumonia, pulmonary edema,
and a small amount of pericardial effusion. There was bilateral pleural
effusion, the anteroposterior diameter of the right pleural effusion
was about 23 mm, and the anteroposterior diameter of the left side
was about 20 mm. Full abdominal CT (Figure 1B) showed bilateral
renal subfascial effusion or chronic hematoma, right posterior
49 mm, left posterior 64 mm, and retroperitoneal, lower abdominal,
and pelvic effusion or exudation.

After admission, an active intravenous infusion of human
albumin increased the serum albumin level to 40 g/L, but the
symptoms of multiple serosal effusions were not alleviated. The
blood pressure remained between 180 and 200/110-120 mmHg for
a long time. We contacted the cardiovascular department for an
urgent consultation and the combined use of three antihypertensive
drugs, but the blood pressure was still poorly controlled.
Considering that it was related to renal hypertension, it was
necessary to relieve renal compression in time, and “percutaneous
bilateral perirenal fluid puncture and drainage” was performed
under emergency local anesthesia after the exclusion of surgical
conjunctivitis. During the operation, the needle was inserted
around the left kidney, approximately 5 cm in length, the safety
guide wire was placed, the leather sheath was indentured after
expansion, and a 14F latex catheter was indentured to drain 1.2L
of dark-brown blood fluid with blood clots. Puncture drainage
around the right kidney was performed using the same method.
The puncture fluid was brown with high tension. A 14F latex
catheter was placed, and 1.5L of dark-brown blood fluid was
drained. The patient was instructed to take absolute bed care
within 1week after surgery. CT examination of both kidneys
1 week after surgery (Figure 1C) showed that the subcapsular
effusion of the right kidney was significantly reduced and the
subcapsular effusion of the left kidney basically disappeared
compared with the preoperative image. CT examination of the
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chest (Figure 1D) showed that the bilateral pleural effusion was
significantly reduced and the pericardial effusion was basically
reduced compared with the preoperative image. After the
operation, the patient’s waist and abdominal pain improved
significantly, his blood pressure gradually returned to normal, and
his symptoms of shortness of breath and orthopnea gradually
subsided, so the drainage tubes in the bilateral surgical area were
removed. The patients were followed up 1 and 2 months after the
operation, and both renal subcapsular effusion and polyserous
effusion disappeared, and NTproBNP and creatinine returned
to normal.

Discussion

Page kidney (6) was first described by Irving Page in 1939 in a
study of inducing high blood pressure in dogs by wrapping one or
both kidneys in cellophane, followed by Engel and Page in 1955, in
which the first clinical case of Page kidney was reported in a football
player who had suffered a blunt injury to the lateral abdomen. Since
1955, more than 100 cases of Page kidney have been reported, and
traumatic or iatrogenic injury has been shown to be the most
common cause of Page kidney (7). Non-traumatic or spontaneous
causes of Pages kidney disease are rare and often include
arteriovenous malformations, underlying tumors, ruptured cysts,
vasculitis, or spontaneous renal bleeding due to glomerulonephritis.
In some rare cases, Page kidney may also be idiopathic (8). Radhika
Sharma et al. (9) reported a case of Page kidney secondary to acute
pancreatitis complicated with pancreatic pseudocysts. Since the
patient had a history of abdominal pain, blood and urine amylase
tests were negative, and combined with the results of the patient’s
whole abdomen CT, the diagnosis could be excluded. In this study,
the patient had no clear history of trauma or renal invasive diagnosis
and treatment, and routine causes were excluded. Therefore,
idiopathic Page nephropathy was considered the etiology in
this study.

In this case, the female patient with Page kidney was complicated
by multiple serous cavity effusions (pleural, pericardial, and abdominal
effusions). The patient had no symptoms such as bone pain, butterfly
erythematosus, or photoallergy and denied a history of digestive tract
and gynecological tumors. The results of serum calcium and
phosphorus, urine Bence Jones protein, immunoglobulin, serum
protein electrophoresis, anti-ANCA-GBM detection, and the ANA test
of the anti-nuclear antibody spectrum were normal. Alpha-fetoprotein,
carbohydrate antigen 125, carbohydrate antigen CA19-9, and other
tumor markers were negative, so myelomatous nephropathy, ANCA-
associated vasculitis, lupus nephropathy, and malignant tumors were
excluded. When the patient underwent percutaneous bilateral perirenal
fluid puncture and drainage, the fluid in the pericardium, thoracic
cavity, and abdominal cavity gradually subsided, symptoms such as
shortness of breath and orthopnea gradually alleviated, and NTproBNP
and creatinine indicators gradually returned to normal. Therefore, the
cause of this patient’s multiple serosal cavity effusion is considered to
be heart failure and renal failure caused by Page kidney, which is a
relatively rare phenomenon in clinical practice.

Renal ultrasonography and CT examination showed the imaging
findings of renal hematoma, which can confirm the diagnosis of Page
kidney. Selective renal arteriography can rule out renal vascular
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FIGURE 1

(A) Chest CT showing bilateral pleural effusion and pericardial effusion (arrow). (B) abdominal CT shows subcapsular hematoma of both kidneys and
abdominal fluid (arrow). (C,D) CT examination of the chest and abdomen 1 week after surgery indicates pericardial effusion, bilateral pleural effusion,
subcapsular hematoma of both kidneys, and abdominal effusion disappeared

disease. There are no uniform guidelines for the treatment of Page’s
kidney. With the medical progress of antihypertensive drugs, anti-
RAAS drugs have been used for the conservative treatment of Page’s
kidney (10). Most of the reported cases were mainly treated by surgery,
such as nephrectomy, renal envelope resection, and percutaneous
drainage (1, 11). The patient had high blood pressure at admission,
and the combined use of three antihypertensive drugs was not
effective. After the emergency, “percutaneous bilateral perirenal
puncture and drainage” was performed to relieve renal parenchymal
compression. The patient’s blood pressure gradually returned to
normal, creatinine returned to normal, and the accompanying
phenomenon of polyserous fluid accumulation gradually subsided.
Therefore, when hypertension is still not controlled after drug
treatment, surgical treatment is still a classic treatment that cannot
be ignored, relieving the external pressure of renal parenchyma,
correcting hypertension, and maintaining the normal function of
renal parenchyma tissue.

Conclusion

In conclusion, secondary hypertension caused by Page kidney is
treatable, and ultrasound and CT scanning are quick, simple, and
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effective ways to diagnose this disease. When Page kidney is
complicated with multiple serous effusions, the effect of simple
application of antihypertensive drugs is poor, and early perirenal
puncture drainage can achieve better clinical efficacy.

Data availability statement

The datasets presented in this article are not readily available
because of ethical/privacy restrictions. Requests to access the datasets
should be directed to the corresponding authors.

Ethics statement

The studies involving humans were approved by Beijing
Jishuitan Hospital Guizhou Hospital Ethics Committee. The
studies were conducted in accordance with the local legislation
and institutional requirements. The participants provided their
written informed consent to participate in this study. Written
informed consent was obtained from the individual(s) for the
publication of any potentially identifiable images or data included
in this article.

frontiersin.org


https://doi.org/10.3389/fmed.2024.1290470
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Wang et al.

Author contributions

LW: Writing - original draft, Conceptualization, Formal
analysis. ZQ: Writing - original draft. SZ: Writing - review &
editing. GS: Methodology, Writing - review & editing. WH:
Software, Writing - review & editing. ZC: Methodology, Writing
- review & editing. FX: Conceptualization, Writing - review &
editing. WT: Supervision, Validation, Writing - review & editing.
DL: Methodology, Supervision, Validation, Writing - original
draft, Writing - review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This study was
supported by the Science and Technology Foundation of Guizhou
Provincial Health Commission (Grant number: Gzwkj2023-373) and
the Beijing Jishuitan Hospital Guizhou Hospital Youth Innovation
Fund (Grant number: YQNCX][2023]).

References

1. Min A, Ditkofsky N. Page Kidneys. N Engl ] Med. (2022) 386:673. doi: 10.1056/
NEJMicm2114692

2. Canllavi E, Teigell J, Trujillo H, Gutiérrez E, Sanchez A, Miranda-Utrera N, et al.
Acute page kidney after angioplasty in kidney transplant allografts. Clin Kidney J. (2021)
14:1980-2. doi: 10.1093/ckj/sfab064

3. AlQahtani R, Alfozan M. Page kidney post ureteroscopy: a case report. ] Surg Case
Rep. (2021) 2021:rjab021. doi: 10.1093/jscr/rjab021

4. Onuigbo MAC, Sharma V, Balogun O, Ghimire A. Page kidney complicating kidney
biopsy after stopping apixaban: a Physician's dilemma. Indian ] Nephrol. (2020)
30:201-3. doi: 10.4103/ijn.IJN_269_19

5. Losada I, Gonzélez-Moreno J, Roda N, Ventayol L, Borjas Y, Dominguez FJ, et al.
Polyserositis: a diagnostic challenge. Intern Med J. (2018) 48:982-7. doi: 10.1111/imj.13966

6. Wahdat R, Schwartz C, Espinosa J, Lucerna A. Page kidney: taking a page from
history. Am ] Emerg Med. (2017) 35:193.e1-.e2. doi: 10.1016/j.ajem.2016.06.095

Frontiers in Medicine

04

10.3389/fmed.2024.1290470

Acknowledgments

The authors thank all the reviewers for their assistance
and support.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

7. Ciftgi S, Wolf S. Laparoscopic treatment of page kidney: a report of two
cases and review of the literature. Turk J Urol. (2013) 39:126-30. doi: 10.5152/
tud.2013.024

8. Arslan S. Bilateral nontraumatic recurrent page kidney. Radiol Case Rep. (2017)
12:511-3. doi: 10.1016/j.radcr.2017.05.003

9. Sharma R, Attarha B, Rechcigl K, Aung WM. Spontaneous page kidney as a
complication of a pancreatic pseudocyst. ACG Case Rep J. (2022) 9:e00831. doi:
10.14309/crj.0000000000000831

10. Teruya H, Yano H, Miyasato H, Kinjo M. Page kidney after a renal biopsy. Cleve
Clin ] Med. (2020) 87:271-2. doi: 10.3949/ccjm.87a.19130

11.Niroshan V, Balagobi B, Brammah T, Weerasinghe N, Gowribahan T.
Surgically managed acute page kidney following renal biopsy-a case
report. Int ] Surg Case Rep. (2022) 99:107641. doi: 10.1016/j.ijscr.2022.
107641

frontiersin.org


https://doi.org/10.3389/fmed.2024.1290470
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1056/NEJMicm2114692
https://doi.org/10.1056/NEJMicm2114692
https://doi.org/10.1093/ckj/sfab064
https://doi.org/10.1093/jscr/rjab021
https://doi.org/10.4103/ijn.IJN_269_19
https://doi.org/10.1111/imj.13966
https://doi.org/10.1016/j.ajem.2016.06.095
https://doi.org/10.5152/tud.2013.024
https://doi.org/10.5152/tud.2013.024
https://doi.org/10.1016/j.radcr.2017.05.003
https://doi.org/10.14309/crj.0000000000000831
https://doi.org/10.3949/ccjm.87a.19130
https://doi.org/10.1016/j.ijscr.2022.107641
https://doi.org/10.1016/j.ijscr.2022.107641

	Case report: Page kidney with multiple serosal effusions caused by bilateral spontaneous renal subcapsular hemorrhage
	Introduction
	Case presentation
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

