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Abstract

Background: Page kidney is an uncommon but reversible cause of secondary hypertension due to extrinsic compression of the
renal parenchyma, triggering activation of the renin-angiotensin-aldosterone system (RAAS). Pancreatic pseudocysts are a well-
recognized complication of acute or chronic pancreatitis and are a rare cause of this phenomenon. Case Presentation: A 21-year-
old previously normotensive male presented to the Surgical Gastroenterology (SGE) Out-patient Department (OPD) with dull
aching upper abdominal pain for 8 days and progressive abdominal distension for 6 months. At presentation patient had new-
onset hypertension (150/100 mmHg) incidentally detected on admission. Contrast-enhanced computed tomography (CECT) of
the abdomen revealed chronic calcific pancreatitis with a massive pancreatic tail pseudocyst (~1500 mL) extending into the left
perirenal space, near-complete encasement of the left kidney, with a persistent nephrogram on delayed phase imaging, a
pathognomonic radiological feature of ‘Page kidney’. The patient underwent laparotomy and Roux-en-Y cysto-jejunostomy in
view of persistent abdominal symptoms and showed complete normalization of blood pressure. Patient remained normotensive
and asymptomatic at 6 months on follow-up. Discussion: Page kidney secondary to a pancreatic pseudocyst is an exceptionally
rare cause of secondary hypertension with very few cases reported in the world literature. All the patients reported in literature
were managed conservatively by non-operative management, involving anti-hypertensives and USG (ultrasound) guided pigtail
insertion. However, our case describes the management of a page kidney secondary to a pseudocyst by Roux-en-Y cysto-
jejunostomy as a definitive therapy, achieving sustained medication-free normotension. Conclusion: Page kidney is a rare,
curable cause of secondary hypertension. Early management helps prevent deterioration and salvage of renal function. Surgical
drainage procedures are a feasible and durable alternative to conservative management in selected patients, particularly those
with recurrent or complex pancreatic pseudocysts.
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1. Introduction

Pancreatic pseudocysts are the most prevalent cystic com-
plication of pancreatic disease, occurring in 20-40% of pa-
tients with chronic pancreatitis and approximately 5-16% fol-
lowing acute pancreatitis. [1] Most pseudocysts (~80%) in the
setting of acute pancreatitis resolve spontaneously, while
pseudocysts of chronic pancreatitis typically do not resolve
spontaneously and often require intervention. [2]

Page kidney is caused by compression of the renal paren-
chyma externally causing tissue hypoperfusion and activation
of renin-angiotensin-aldosterone system (RAAS). It is well
documented in cases of trauma, interventions to the kidneys
and tumors of the kidney and adrenals. Pancreatic pseudocysts
are a rare cause of this phenomenon. [3]

Pancreatic pseudocysts causing Page kidney constitute a
rare but treatable cause of secondary hypertension when rec-
ognized and managed promptly before deterioration of renal
function occurs. Management according to the previous re-
ported cases (Table 1) conventionally involved treatment with
anti-hypertensives and USG guided drainage of the cysts. Sur-
gical management of selected patients represents a feasible
and durable treatment option, particularly when definitive in-
ternal drainage is required.

2. Case Report

A 21-year-old gentleman presented to the SGE OPD with
complaints of pain in the upper central abdomen for 8 days,
insidious in onset, postprandial, dull aching in nature, non-ra-
diating, with no clear aggravating or relieving factors. He gave
history of progressive abdominal distension with early satiety
for 6 months. Patient had no history of alcohol consumption,
smoking, gallstone disease, abdominal trauma, pancreatic sur-
gery, hypercalcemia or hypertriglyceridemia. Family history
was negative for pancreatic disease. Ultrasonography revealed
a normal gallbladder without cholelithiasis. In the absence of
an identifiable aetiology, the chronic pancreatitis was classi-
fied as idiopathic.

Clinical examination revealed a firm, smooth, well-circum-
scribed 10x10 cm lump in the left hypochondrium extending
into the left lumbar region - non-tender, dull to percussion, and
exhibiting restricted lateral mobility. On admission, blood
pressure was 150/100 mmHg and serial measurements
showed persistently elevated readings throughout hospitaliza-
tion. This new-onset hypertension in a previously normoten-
sive 21-year-old with a large abdominal mass and prior pan-
creatic pathology raised suspicion for a secondary renovascu-
lar cause. The patient was further evaluated with laboratory
and radiological investigations. All routine blood investiga-
tions including complete blood count, liver function tests, re-
nal function tests, PT-INR, aPTT, serum amylase, serum li-
pase and random blood sugars were within normal limits. Pa-
tients eGFR was about 90m1/min/1.73m?and serum creatinine
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of 0.9mg/dl preoperatively. Serum calcium and fasting tri-
glyceride levels were within normal limits. Ultrasonography
and CECT demonstrated a normal gallbladder without evi-
dence of cholelithiasis or biliary pathology.

2.1. Ultrasound Abdomen and Doppler

Pancreas appeared atrophic with calcifications. MPD
measures 5.5mm. A well-defined heterogeneous hypoechoic
collection with a well-defined wall ~4mm in perinephric re-
gion of the left kidney ~16x9x11 cm with no internal vascu-
larity noted along with minimal ascites. Renal artery doppler
was normal. (Figure 1)

Figure 1. USG doppler showing a normal (low resistance, monoph-
asic and continuous forward flow) waveform of the renal artery.

2.2. CECT (Contrast-Enhanced Computed
Tomography)

CECT of the abdomen (Figures 2-4) demonstrated an
atrophic pancreas with scattered parenchymal calcifications,
dilated and irregular main pancreatic duct (MPD) measuring
6.5 mm, consistent with chronic calcific pancreatitis.

A large, unilocular, peripherally enhancing cystic collection
measuring approximately 13.4x12.8x16.5 cm (estimated vol-
ume ~1500 mL) was identified arising from the pancreatic tail,
extending posteriorly through the posterior renal fascia into
the left perirenal space. The collection showed no internal
solid components or hyperdense content. Cyst wall thickness
measured 4-6 mm.
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Figure 2. CECT abdomen (Axial section): Atrophic pancreas with
calcifications and a large homogeneous hypodense pseudocyst occu-
pying the left hemiabdomen, near-completely encasing the left kidney
with demonstrable mass effect on the renal parenchyma.

Figure 3. CECT abdomen (Coronal section): The massive pseudo-
cyst (~1500 mL) arising from the pancreatic tail and extending infe-
riorly into the left perirenal space, displacing and compressing the
left kidney. The kidney is sandwiched between the cyst and the pos-
terior abdominal wall.

the entire left flank in the sagittal plane, demonstrating the extent of
perirenal extension and the compressed, displaced left kidney (visi-
ble as a flattened parenchymal rim). The persistent nephrogram is
appreciable on the delayed phase as reduced cortical opacification
relative to the contralateral side.
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The lesion exerted significant mass effect, near-completely
encasing the left kidney and compressing the renal hilum and
intrarenal vasculature. On the delayed nephrographic phase, a
persistent nephrogram was observed on the affected side char-
acterized by prolonged cortical enhancement with delayed ex-
cretion of contrast into the collecting system- consistent with
a Page kidney. The right kidney appeared normal. Rest of the
structures were normal.

2.3. Surgical Findings

Given the large size of the pseudocyst (~1500 mL), its ma-
ture wall, chronic symptomatic nature, extensive perirenal ex-
tension with near-complete encasement of the kidney, and the
need for definitive long-term drainage in a young patient with
chronic pancreatitis, primary internal surgical drainage was
favoured over percutaneous drainage. Percutaneous drainage
was considered less suitable because of the possibility of in-
complete drainage, external pancreatic fistula formation, and
recurrence. Therefore, Roux-en-Y cystojejunostomy was
planned as definitive treatment. On laparotomy via a midline
vertical incision, a massive pseudocyst was identified in the
pancreatic tail extending posteroinferiorly into the left perire-
nal space, in direct contact with the left renal capsule and com-
pressing the renal cortex and hilar vessels. The operative find-
ings were consistent and correlating with the radiological find-
ings. Needle aspiration was performed for confirmation and
approximately 1500 mL of turbid, dark-brown pancreatic fluid
was evacuated. Cyst fluid and pseudocyst wall were sent for
cytological analysis, microbiology and histopathology. Cyst
fluid amylase sent intraoperatively was ~22800 TU/L.

Figure 5. Intraoperative photograph showing the completed Roux-
en-Y cysto-jejunostomy. Note the anastomosis fashioned at the most
inferior point of the collection to ensure dependent gravitational
drainage of the perirenal pseudocyst.
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The pseudocyst was meticulously dissected from surround-
ing structures both anteriorly and posteriorly. The adjacent
small bowel and its mesenteric vascular arcades were care-
fully preserved. A 5 cm wide side-to-side cysto-jejunostomy
(Figure 5), was fashioned at the most inferior and dependent
portion of the pseudocyst to ensure complete gravitational
drainage and decompression of the compressed renal bed. An
isoperistaltic Roux-en-Y jejunal limb was constructed by di-
viding the proximal jejunum 25 cm distal to the ligament of
Treitz and bringing the distal limb antecolic through a mesen-
teric window. A two-layer hand-sewn anastomosis was done
using 3-0 polydioxanone suture. Entero-enterostomy was
fashioned 40 cm distal to the cysto-jejunal anastomosis. Mes-
enteric defects were closed and abdomen was closed in layers.
Post-operatively, patient was monitored with 4-hourly blood
pressure recordings. From postoperative day (POD) 2 on-
wards, blood pressure demonstrated a consistent downward
trend: POD 2: 138/88 mmHg; POD 4: 128/82 mmHg. Patient
was discharged on postoperative day-4.

2.4. Histopathology

Gross examination of the excised cyst wall specimen re-
vealed a thick, fibrous, rubbery wall without a mucosal lining,
hemorrhage, or necrosis.

Histopathological examination (Figure 6), demonstrated a
thick fibrous capsule composed of densely packed collagen
fibers with interspersed chronic inflammatory cells, predom-
inantly lymphocytes and plasma cells. Granulation tissue
with proliferating capillaries and fibroblasts was identified
at the inner surface. Microscopy showed chronic inflamma-
tory infiltration with fibroblasts and myofibroblasts predom-
inant in the wall, consistent with a mature pancreatic pseu-
docyst.

L2d

Figure 6. Microscopic image of wall of a pseudocyst of pancreas
showing chronic inflammatory infiltration with fibroblasts and myo-
fibroblasts.
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2.5. Follow-up

At 2-week follow-up, surgical site was healthy and blood
pressure was: 122/78 mmHg. No antihypertensive medica-
tions were administered at any point. At 6-month outpatient
follow-up, he remained entirely asymptomatic. There was no
abdominal pain, diarrhoea, steatorrhea, carly satiety, ab-
dominal distension, or unintentional weight loss. Blood pres-
sure remained normal at 118/76 mmHg without antihyperten-
sive medication; all blood parameters including renal function
tests within normal limits i.e., ¢GFR of 120ml/min/1.73m?and
serum creatinine of 0.4mg/dl. USG abdomen showed a normal
left kidney with preserved cortical echogenicity. He was ad-
vised follow up on an as-need basis.

3. Discussion

Pancreatic pseudocysts occur as a result of sequelae of
acute or chronic inflammation of the pancreas leading to ac-
cumulation of enzyme rich pancreatic fluid enclosed by a
layer of non-epithelial granulation tissue and is therefore
termed a ‘false cyst’ or a ‘pseudocyst’. [1] Such fluid collec-
tions can occur anywhere in the abdomen after an insult to the
pancreas. In certain rare situations, pancreatic secretions may
extend into the perirenal space causing autolysis of the perire-
nal fat and fascia leading to formation of a pseudocyst around
the kidney. Despite the high global prevalence of pancreatic
pseudocysts, their perirenal extension causing Page kidney
with secondary hypertension remains extraordinarily rare and
only five cases (Table 1) have been reported in the indexed
literature. [3] Aswani et al., was the first to report this phe-
nomenon to occur in a case secondary to a pancreatic pseudo-
cyst in their case report in 2015. [4]

Page kidney phenomenon was first experimentally intro-
duced by Dr. Irvine H. Page in 1939 through application of
cellophane wrappings around canine kidneys, the condition
results in microvascular ischemia at the level of the intrarenal
arterioles and juxtaglomerular apparatus, with subsequent
renin release and systemic hypertension. Page demonstrated
that circumferential perinephric constriction, independent of
primary renal vascular disease, was sufficient to produce per-
sistent severe hypertension and, critically, that relief of com-
pression reversed it, establishing the curative principle that
governs management to this day. [5]

In contemporary practice, most frequent etiologies of Page
kidney are traumatic subcapsular hematoma and iatrogenic
perinephric hematoma following renal biopsy, nephrostomy,
and percutaneous lithotripsy for stone disease. However, the
compressive perinephric agent need not necessarily be hem-
orrhagic: urinomas, lymphoceles, abscesses, and critically
pancreatic pseudocysts extending into the retroperitoneal
perirenal space have each been documented as rare causative
agents. The common denominator is a space-occupying lesion
generating a compartment syndrome-like effect within the
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perirenal fascia, compromising intrarenal microvascular auto-
regulation without occluding the renal artery or vein. [6]

Patients with such phenomenon have a history of pancrea-
titis either acute or chronic along with symptoms and signs of
a pancreatic pseudocyst i.e., early satiety, fullness, abdominal
distension, dull aching pain, palpable lump etc. along with
new onset hypertension after the attack of pancreatitis as seen
in our case. Normal serum amylase and lipase do not exclude
chronic pancreatitis; indeed, enzyme levels are often normal
in established chronic disecase because progressive fibrosis
and acinar cell destruction reduce pancreatic enzyme produc-
tion, unlike acute pancreatitis. Radiological imaging modali-
ties play a major role in their diagnosis. Ultrasound studies
may help diagnose the presence of a cyst around the kidney.
Doppler studies of the renal vessels are usually normal and
provide indirect evidence of secondary HTN due to mechani-
cal activation of RAAS. CECT and an MRI-abdomen help in
confirming the diagnosis, delineating the cyst, providing the
nature of the pancreas and ruling out any other pathologies.
There is no clear evidence of which is superior, however MRI
is usually preferred to help delineating the anatomy of the pan-
creatic duct and its communication with the pseudocyst. Pres-
ence of a persistent nephrogram on delayed-phase of a CECT
of abdomen with a pseudocyst compressing the kidney on the
affected side is the pathognomonic radiological sign of the
Page kidney similar to our case. [7]

Management in cases with a pseudocyst causing Page kid-
ney is usually conservative and non-surgical as reported in the
available literature. [4] Symptomatic management with anti-
hypertensive agents (ACE inhibitors or angiotensin receptor
blockers) and radiologically guided drainage of the pseudo-
cyst was the mainstay of management in previously docu-
mented cases, as summarized in Table 1.

Definitive surgical internal drainage as primary therapy for
Page kidney secondary to pancreatic pseudocyst has not been
previously reported. To the best of our knowledge, this is the
first reported case of successful management of a page kidney
by surgical drainage procedure. We suggest considering sur-
gical management in selected patients with progressive symp-
toms, persistent hypertension despite medical therapy, good
performance status, and suitable operative risk profiles. We
hypothesize that surgical intervention achieves definitive in-

ternal drainage of the pseudocyst while relieving extrinsic re-
nal parenchymal compression, resulting in sustained suppres-
sion of the RAAS. The progressive normalization of blood
pressure without the need for antihypertensive therapy follow-
ing surgical decompression provides compelling evidence for
a mechanically mediated, RAAS-driven pathophysiology.
This provides symptomatic relief and may reduce recurrence
and long-term anti-hypertensive requirements. Surgery in-
volves drainage of the pseudocyst into the bowel lumen de-
pending upon the location. Large cysts in proximity to the
stomach or duodenum may be drained via cystogastrostomy
or a cysto-duodenostomy. Cysts that are not amenable to cys-
togastrostomy or cystoduodenostomy may require cystojeju-
nostomy as performed in our case (Figure 5). [8] The type of
anastomosis (single vs two layered) depends on the surgeon’s
preference where most of them prefer doing a two layered
anastomosis as done in our case. The approach also depends
upon the surgeon’s expertise or the institutional preference
where both open approach or minimally invasive techniques
(laparoscopic or robotic) can be used. Our case was done by
an open approach based on the surgeon’s preference. Mini-
mally invasive techniques have advantages of shorter hospital
stay, reduced wound related complications, early mobilization
and tolerance to oral feeds, when compared to open techniques.
[9]

Although the aetiology of chronic pancreatitis remained id-
iopathic in our patient, the possibility of recurrence of pancre-
atitis and pseudocyst formation cannot be completely ex-
cluded. Long-term clinical and radiological surveillance is
therefore warranted. At 6 months follow-up, there was no ev-
idence of recurrent pseudocyst formation or recurrent symp-
toms. Patients who are not potential candidates for surgery i.e.,
with multiple comorbidities, organ dysfunction, on ventilator
support, etc., medical management with USG guided drainage
is the only option. [10] However, the potential complications
of any procedure in such a complicated physiology may exist
and should be managed accordingly. Follow-up of such pa-
tients should involve serial recording of blood pressure 4"
hourly in the early postoperative period till its normalization
and routine surgical care, followed by 3-6 monthly follow up
initially for two to three visits and then yearly if symptomatic.
Asymptomatic patients can be observed on an as-need basis.

Table 1. Reported cases of pancreatic pseudocyst causing Page kidney.

Author / Year Actiology Presentation Imaging Management Outcome
Aswani et al., 2015 [4] Alcoholic CP HTN + Abdominal pain ~ CECT Percutaneous drainage Normotensive
. Acut titi iration + .
Hiremath et al., 2022 [10] cute pancreatitis Ny | Weakness CECT U.SG‘asp fration Normotensive

+ PRP fistula Pigtail
Sharma et al., 2022 [11]  Alcoholic CP Hypertensive crisis CECT ACEIi + Observation Improved
. ACEi+ P .
Thakur et al., 2024 [7] Acute pancreatitis  HTN CECT+MRCP CEi+ Percutancous Normotensive
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Author / Year Actiology Presentation Imaging Management Outcome

Gandhi et al., 2024 [12] CP HTN + Abdominal pain ~CECT Percutaneous drainage Normotensive
Roux-en-Y N tensi

Present case, 2026 Idiopathic CP HTN + Lump CECT owx=en ormotensive

Cysto-jejunostomy (no medications)

CP = Chronic Pancreatitis; HTN = Hypertension; PRP = Pancreatico-perirenal; ACEi = Angiotensin-converting enzyme inhibitor; CECT =

Contrast-enhanced CT.

4. Conclusion

Page kidney secondary to a pancreatic pseudocyst is an ex-
ceptionally uncommon surgically treatable cause of secondary
hypertension. To the best of our knowledge, ours is the first to
report management of page kidney secondary to a pancreatic
pseudocyst by surgery. We recommend clinicians to maintain
a high index of suspicion for this phenomenon in young pa-
tients with pancreatitis and unexplained new-onset hyperten-
sion, and consideration of surgical internal drainage as non-
surgical modalities may not provide long term relief. Contin-
ued case reporting of such cases with standardized documen-
tation is essential to build the evidence base for management
guidelines for this rare entity.

Abbreviations

ACEi Angiotensin-Converting Enzyme Inhibitor

aPTT Activated Partial Thromboplastin Time

CECT Contrast-Enhanced Computed Tomography

eGFR Estimated Glomerular Filtration Rate

IU/L International Units Per Liter

MPD Main Pancreatic Duct

MRCP Magnetic Resonance
Cholangiopancreatography

PT-INR  Prothrombin Time-International Normalized
Ratio

RAAS Renin-Angiotensin-Aldosterone System

USG Ultrasonography
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