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Reports of hydronephrosis-induced hypertension in pediatric patients are rare. A 7-year-old girl with hyper-
tension was referred to our hospital with left hydronephrosis caused by ureteropelvic junction obstruction of the
lower moiety in a partial duplex system. Because the lower moiety was almost nonfunctional, a laparoscopic
heminephrectomy was performed. Antihypertensive drugs were unnecessary on the day after surgery. This is the
first report of a Page kidney in a patient with ureteropelvic junction obstruction of the lower moiety. The cause of

hypertension was evaluated based on the plasma renin activity and pathological findings of the lower moiety.

1. Introduction

Page kidney (PK) is a rare condition that presents with hypertension
(HT) secondary to compression of the renal parenchyma.'*> Most cases
of PK have been reported in adults following trauma,” and nontraumatic
PK in children is extremely rare.® Moreover, PK typically arises from
external compression of the renal parenchyma.'*> However, we propose
that both external compression can cause PK but also
internal-to-external compression of the renal parenchyma due to severe
hydronephrosis.

Herein, we report a case of PK in a child with ureteropelvic junction
obstruction (UPJO) of the lower moiety in a partial duplex system that
was diagnosed based on postoperative normalization of blood pressure
and plasma renin activity (PRA) after laparoscopic heminephrectomy
(LHN) for hydronephrosis of the lower moiety.

2. Case report

A 7-year-old girl with abdominal distension was admitted to a pe-
diatric hospital. The patient had a history of immunoglobulin A vascu-
litis. She was diagnosed with HT and left hydronephrosis and was started
on antihypertensive medication. Subsequently, the patient was referred
to our hospital for further investigation of left hydronephrosis.

Abdominal computed tomography revealed a left partial duplex
system with UPJO of the left lower moiety (Fig. 1A and B). Differential
renal function (DRF) assessed using a dimercaptosuccinic acid scan was
31.1 % for the left kidney and 1.7 % for the left lower moiety (Fig. 1C).
Given the significantly reduced function of the left lower moiety, we
planned for LHN.

Initially, cystoscopy was performed under general anesthesia with
the patient in the lithotomy position. Cystoscopy revealed that the right
and left ureteral orifices were in normal anatomical positions. Subse-
quent retrograde pyelography revealed a left-sided partial duplex sys-
tem. A 4-F ureteral catheter was placed in the ureter of the left upper
moiety. The patient was then placed in an oblique position, with the
operated side elevated. LHN was performed using the retrocolic
approach. A 12-mm trocar was inserted as a camera port into the peri-
toneal cavity through an incision in the upper part of the umbilicus, and
two 5-mm trocars were inserted as working ports. The procedure
revealed a dilated pelvis in the lower moiety that significantly
obstructed the operative field. Subsequently, a controlled incision was
made into the dilated pelvis to aspirate renal urine, facilitating adequate
visualization for further surgery (Fig. 2A). Laparoscopic exploration
successfully identified the Y-shaped left ureter. Arteries and veins sup-
plying the lower moiety were clearly visualized. Using LigaSure bipolar
forceps (Medtronic PLC; Minneapolis, MN, USA), the vessels were
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Fig. 1. Preoperative imaging examination findings. (A), (B) Contrast-enhanced computed tomography showing hydronephrosis of the lower moiety (asterisk). The
renal pelvis is severely dilated, compressing the renal parenchyma of the lower moiety. (A) Transverse plane. (B) Coronal plane. (C) The dimercaptosuccinic acid scan
indicates that the differential renal functions of the left kidney and left lower moiety are 31.1 % and 1.7 %, respectively.

Fig. 2. Findings of laparoscopic heminephrectomy. (A) The dilated pelvis of the lower moiety (asterisk) is incised, and renal urine is aspirated to ensure the operative
field. (B) The lower moiety artery is closed and cut using LigaSure bipolar forceps. (C) The lower moiety vein is closed and cut using LigaSure bipolar forceps. (D) The
ureter of the lower moiety is closed and cut using LigaSure bipolar forceps. The arrow indicates the ureter of the upper moiety.

meticulously sealed and transected (Fig. 2B and C). Similarly, the ureter
of the lower moiety was transected and closed using LigaSure (Fig. 2D).
Subsequently, the lower moiety was dissected using a monopolar hook
and removed through the umbilicus (Fig. 3A).

Antihypertensive drugs were discontinued because the patient’s
blood pressure normalized on the day after surgery. The levels of PRA
and aldosterone after surgery also normalized to 2.8 ng/mL/hr and 93
pg/mL. However, the preoperative levels of PRA and aldosterone were
high at 8.5 ng/mL/hr and 254 pg/mL, respectively. Focal glomerular
structures were observed in the renal parenchyma of the resected tissues
(Fig. 3B). Immunostaining with an anti-renin antibody (ab212197;
Abcam, Cambridge, England) showed that renin was intensely and
focally expressed in the juxtaglomerular (JG) apparatus (Fig. 3C and D).
Based on the normalization of blood pressure and PRA after LHN, the
patient was diagnosed with HT due to PK disease. Ten years have passed
since the operation, the DRF of the left upper moiety has been preserved,
and the patient’s blood pressure has remained normal.

3. Discussion

The pediatric nephrological literature identifies UPJO as a cause of
HT." However, HT caused by UPJO is rare,”° although patients with

UPJO may develop HT later.” Although the pathogenesis of HT in pa-
tients with UPJO is unclear, hyperreninemia may be a cause thereof.®
Moreover, it has been reported that hypertrophy of the JG apparatus is
observed in the renal parenchyma,®° and renin is strongly expressed in
the JG apparatus by pathological examination of patients with UPJO
complicated by HT.’

PK is a cause of HT and is typically associated with trauma in adult
patients.”> PK is diagnosed by imaging findings that show that sub-
capsular contents, such as hemorrhage or urine, compress the renal
parenchyma.2 Recently, rare nontraumatic cases in pediatric patients
have been reported.® Although the pathogenesis of PK is also unclear,
one of the causes is thought to be the activation of the renin-angiotensin
system due to ischemia of the renal parenchyma by the compression of
the renal parenchyma.'’ In addition to imaging findings, there are also
reports of PK showing an increase in PRA.'! Furthermore, an adult case
of PK due to intraperitoneal compression of the kidney has been re-
ported.'? This suggests that PK can also develop by compression of the
renal parenchyma from contents other than subcapsular.

The patient was diagnosed with HT because of PK for the following
reasons: First, the blood pressure of the patient normalized immediately
after LHN, although preoperative imaging findings showed that the
severely dilated renal pelvis compressed the renal parenchyma of the
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Fig. 3. The excised tissue (A) and pathological findings (B-D). (A) The pelvis of the lower moiety is sac-shaped, and the thin renal parenchyma partially remains. (B)
Hematoxylin and eosin staining shows that the glomeruli (arrows) remain focally in the renal parenchyma. The scale bar indicates 250 pm. (C), (D) Immunostaining
with anti-renin antibody. (C) Low-power field. Renin focally expresses intensely in the juxtaglomerular (JG) apparatus (arrowheads) of some glomeruli. The scale bar
indicates 250 pm. (D) High-power field. Hypertrophy of the JG apparatus is observed, and renin is extensively expressed in the JG apparatus (arrowhead). The arrow

indicates the glomerulus. The scale bar indicates 100 pm.

lower moiety. Second, the PRA level normalized after LHN, although the
level of PRA was high before LHN. Therefore, we concluded that HT was
due to hyperreninemia caused by the compression of the renal paren-
chyma. This is the first report of PK demonstrating high renin expression
in the JG apparatus by pathological evaluation.

PK is usually diagnosed as a result of trauma or some events.
In other words, patients with PK seem to be in a situation where it is easy
to check the presence or absence of HT by checking their vital signs.
However, the patient in this case had not been diagnosed with HT until
the patient was admitted to the referring hospital because the patient
solely presented with abdominal distension. Therefore, the timing of HT
onset in this patient was unclear. However, the pathogenesis of HT in
some patients with UPJO may be similar to that of PK if HT in both
patients with PK and patients with UPJO is caused by
hyperreninemia.® !

1-3,10-12

4. Conclusion

We successfully diagnosed PK based on the normalization of blood
pressure and PRA after LHN. The possibility of PK should be considered
when HT complicates severe hydronephrosis because HT is extremely
rare in pediatric patients. Prompt surgical intervention for hydro-
nephrosis complicated by HT may protect renal function.
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