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Abstract
Juxtaglomerular cell tumor is a rare renal neoplasm. Secondary hypertension with juxtaglomerular cell tumor can be seen in females in their 20s and 30s. We present a case of
juxtaglomerular cell tumor during pregnancy. A 32-year-old female was hospitalized for
refractory hypertension and nephrotic syndrome in the 23rd gestational week. One year
before admission, she had been diagnosed with hypertension; plasma renin activity at that
time had been 2.3 ng/ml/h. Her blood pressure was uncontrolled during pregnancy, and
proteinuria was detected in the 12th gestational week despite the administration of
antihypertensive medications. Laboratory data showed proteinuria, hypokalemia, and
hypoalbuminemia. In the 25th gestational week, she underwent surgical termination of the
pregnancy because of congestive heart failure and acute renal injury. After the termination of
the pregnancy and the delivery of a viable fetus, her hypertension and nephrotic syndrome
were found to persist with a high plasma renin activity (13 ng/ml/h). Ultrasonography
showed a 5.5-cm left renal cystic mass with a partially solid component at the lower renal
pole. The left kidney with the renal mass was excised by laparoscopic nephrectomy. Plasma
renin activity normalized the next day, with a decrease in blood pressure to 120–130/80–90
mm Hg; however, proteinuria remained at ≥3.5 g/day. On the basis of histopathological
findings, the patient was diagnosed with a juxtaglomerular cell tumor and focal segmental
glomerulosclerosis. Juxtaglomerular cell tumor is a rare renin-secreting tumor associated
with refractory hypertension in young females and is a possible cause of hypertension during
pregnancy.
© 2014 S. Karger AG, Basel
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Introduction

Juxtaglomerular cell tumor is a rare renal neoplasm. The main clinical manifestation is
hypertension with excessive renin secretion [1, 2]. Most cases of secondary hypertension
due to juxtaglomerular cell tumor occur in females in their 20s and 30s [3]. Four cases of
juxtaglomerular cell tumor in patients with hypertension detected during pregnancy have
been described [4–7]. Of these, 2 cases resulted in miscarriage and fetal death [4, 6]. The
other two cases were thought to be associated with juxtaglomerular cell tumor leading to
hypertension during pregnancy, which was diagnosed several years after delivery [5, 7]. We
present a case of nephrotic syndrome due to hypertension secondary to juxtaglomerular cell
tumor during pregnancy.

A 32-year-old female was hospitalized and referred to the Kidney Center for refractory
hypertension and nephrotic syndrome in the 23rd gestational week. Initially, superimposed
preeclampsia was suspected. She had a 1-year history of essential hypertension before
admission, which had been diagnosed as essential hypertension because no endocrinological
or urinary sediment abnormalities had been detected at that time; plasma renin activity and
serum aldosterone level had been 2.3 ng/ml/h (reference range 0.3–5.4 ng/ml/h in the
standing position) and 170 pg/ml (reference range 38.9–307 pg/ml in the standing
position), respectively. In the 5th gestational week, her blood pressure had been 170/108
mm Hg, despite receiving a combination of hydralazine hydrochloride and methyldopa.
Proteinuria had been detected in the 12th gestational week. Laboratory data had been
significant for proteinuria (9.8 g/day), hypokalemia (2.8 mmol/l), hypoalbuminemia (1.9
g/dl), hypercholesterolemia (274 mg/dl), and a fractional sodium excretion of 0.1%. Her
blood pressure remained uncontrolled after admission despite receiving comprehensive
medical therapy. This led to the development of congestive heart failure, with her body
weight increasing from 46.5 to 62.8 kg, and acute renal injury, with creatinine levels
increasing from 0.51 to 0.99 mg/dl. Eventually, she underwent surgical termination of the
pregnancy in the 25th gestational week and delivered a viable fetus weighing 606 g.
After the procedure, the patient’s acute renal injury and congestive heart failure improved for a short period following treatment with albumin and furosemide. However, she
was still hypertensive with 140–150/80–90 mm Hg, and proteinuria persisted in the
nephrotic range. Laboratory data still showed proteinuria (3.7 g/day), hypokalemia (serum
potassium 2.8 mmol/l), and hypoalbuminemia (serum albumin 2.7 g/dl). The fractional
excretions of sodium and urea were 1.3 and 51%, respectively. Free water clearance and
electrolyte-free water clearance were −0.12 and 0.25 ml/min, respectively. The transtubular
potassium gradient was 7.9, indicating the presence of aldosteronism. Plasma renin activity
was increased (13 ng/ml/h; reference range 0.3–2.9 ng/ml/h in the supine position), and
the serum aldosterone level was normal (133 pg/ml; reference range 22.9–159 pg/ml in the
supine position) 20 days after pregnancy termination, prompting a suspicion of the presence
of renovascular hypertension. Ultrasonography and magnetic resonance imaging detected a
5.5-cm left renal cystic mass with a partial solid component and early contrast enhancement
at the lower renal pole (www.karger.com/doi/10.1159/000362757, online suppl. fig. S1 and
S2). A final diagnosis of secondary hypertension due to a renin-secreting tumor (with a
plasma renin activity of 7.3 ng/ml/h, a high serum renin level of 186 pg/ml, and a serum
aldosterone level of 456 pg/ml) was made 40 days after pregnancy termination, and her
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blood pressure was controlled to 120–130/80–90 mm Hg with nicardipine and methyldopa.
100 days after pregnancy termination, the left kidney with the renal mass was excised by
laparoscopic nephrectomy. The plasma renin activity and serum renin level normalized the
day after surgery. However, proteinuria remained in the range of 1–2 g/day, although it
showed a decreasing trend.
Figure 1 presents the histopathological characteristics of the tumor lesion. The specimen was collected during left radical nephrectomy; the tumor measured 55 × 45 × 25 mm
and was poorly circumscribed and unencapsulated. The cut surface was grayish-white to
yellowish-white, with necrosis and hemorrhaging in the center. Microscopically, the tumor
was composed of round or spindle-shaped cells containing polygonal nuclei with clear or
eosinophilic cytoplasm. Mitotic activity and abnormal mitosis were not observed. Immunohistochemical staining for anti-renin antibody (AnaSpec, Inc., Fremont, Calif., USA) showed a
punctate positivity in the perinuclear cytoplasm of some tumor cells. The tumor cells stained
positive for α-smooth muscle actin and negative for cytokeratin (CAM5.2), epithelial
membrane antigen, and melanoma-associated antigen (HMB-45). The unaffected renal
parenchyma showed segmental glomerulosclerosis in 22% of the glomeruli (fig. 2), which
was observed mainly as segmental areas of sclerosis with capillary collapse on the vascular
pole (fig. 3a). Smooth muscle cell proliferation was pronounced in the afferent and efferent
arterioles near the vascular pole (fig. 3a, b). However, a segmental area of sclerosis was also
observed on the urinary pole (fig. 3c). Moreover, collapses of the glomerular tufts and cell
proliferation on Bowman’s capsular epithelium were observed (fig. 3d). Thus, the histological findings exhibited mixed morphological variants and could not be categorized as any
specific variant by the Columbia classification. Global glomerular sclerosis was observed in 2
of 94 glomeruli. Glomerular hypertrophy and occlusion of capillary lumens by swelling of the
endocapillary cells were not observed. Glomerular endotheliosis was also not observed in
the electron micrograph. Intimal thickening was observed in the small arteries; however, no
onionskin lesions were present.
Written and signed informed consent was obtained from the patient for the publication
of this case report with accompanying images.
Discussion
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This is the fifth reported case of juxtaglomerular cell tumor during pregnancy. More
importantly, however, this is the first report of the histopathological findings of both
juxtaglomerular cell tumor lesion and focal segmental glomerulosclerosis lesion due to
hypertension secondary to juxtaglomerular cell tumor during pregnancy.
At least 4 cases of juxtaglomerular cell tumor during pregnancy have been reported [4–
7]. The first case had hypertension and proteinuria in the 16th gestational week and a
miscarriage after nephrectomy in the 19th gestational week [4]. In the second case, the
patient was diagnosed with hypertension in the 20th gestational week, leading to fetal death
in the 28th gestational week [6]. In the other two cases, hypertension was first noted during
pregnancy and juxtaglomerular cell tumors were diagnosed several years after delivery,
with no information available about the pregnancy [5, 7]. Juxtaglomerular cell tumor is
relatively prevalent in females in their 20s and 30s [3]. Therefore, it is likely that pregnancy
may occur in the presence of juxtaglomerular cell tumor. In the present case, a reninsecreting tumor was not suspected until after pregnancy termination when the patient’s
blood pressure remained uncontrolled. She was treated as a case of severe superimposed
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preeclampsia during pregnancy. Moreover, our patient did not undergo renal ultrasonography during pregnancy, leading to a delay in the diagnosis.
The diagnosis was confirmed on the basis of renin positivity in the cytoplasm and perinuclear area and a suppression of renin activity after nephrectomy. The pathobiological
aspects of juxtaglomerular cell tumor have been reviewed [8–10]. Renin positivity has been
observed in some cases of renal cell cancer and renal oncocytoma [11]. Α-smooth muscle
actin positivity is a feature consistent with the diagnosis of juxtaglomerular cell tumor,
whereas negative immunohistochemical staining for CAM5.2, epithelial membrane antigen,
and HMB-45 is consistent with the absence of renal epithelial tumors and an epithelioid
angiomyolipoma [8–10].
Superimposed preeclampsia is characterized by an exacerbation of hypertension and
proteinuria after the 20th gestational week [12]. Secondary focal segmental glomerulosclerosis, a result of an adaptive response to glomerular hypertrophy and hyperfiltration, can be
caused by hypertension [13] as well as severe preeclampsia [14, 15]. However, whether a
renin-secreting tumor is associated with focal segmental glomerulosclerosis is unclear.
Theoretically, focal segmental glomerulosclerosis can occur due to secondary hypertension
caused by a renin-secreting tumor. However, no report has discussed the relationship
between these two diseases. In this case, proteinuria occurred in the 12th gestational week
and progressed to nephrotic syndrome in the 23rd gestational week, with a diagnosis of
focal segmental glomerulosclerosis with smooth muscle cell proliferation in the afferent and
efferent arterioles and various morphological variants of focal segmental glomerulosclerosis.
Glomerular hypertrophy, extended nephron loss, glomerular endotheliosis, and onionskin
lesions in the small arteries were not observed; however, intimal thickening was observed in
the arteries. These findings suggest that focal segmental glomerulosclerosis was due to
hypertension secondary to juxtaglomerular cell tumor that predated pregnancy and rapidly
deteriorated after the breakdown of pregnancy adaptations after the 20th gestational week.
Renal adaptations for pregnancy or endotheliosis were not detected. Vasodilatation of the
afferent and efferent arterioles was, however, present.
Nishimoto et al. [14] proposed that glomerular hypertrophy is reversible by approximately 40 days after delivery. In this case, histological findings persisted 100 days after
pregnancy termination, which could be a reason for no detectable signs of glomerular
hyperfiltration. This may suggest that pregnancy termination and the addition of antihypertensive treatment contributed to a reduced glomerular filtration pressure. Therefore, we
consider that pregnancy may have only exacerbated secondary focal segmental glomerulosclerosis associated with a renin-secreting tumor that was present before the 20th
gestational week. A previous report, which stated that hypertension and proteinuria
occurred in the 16th gestational week, supports this suggestion [4]. Moreover, this case does
not fulfill the diagnostic criterion of superimposed preeclampsia – in which proteinuria
increases after the 20th gestational week – because proteinuria was found to increase before
the 20th gestational week, suggesting the presence of an underlying disease other than
preeclampsia.
In summary, juxtaglomerular cell tumor is a rare renin-secreting tumor associated with
refractory hypertension. Despite its overall rarity, this tumor is relatively prevalent in young
females. The possibility of a juxtaglomerular cell tumor should be considered in cases of
refractory hypertension during pregnancy, particularly when there is evidence of exacerbated hypertension and proteinuria in the early phase of pregnancy.
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Fig. 1. a Microscopic findings of the tumor lesion (periodic acid-Schiff stain. ×200). Light micrograph
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shows a border configuration of the tumor. Glomeruli are surrounded by the tumor lesion. b Microscopic
findings of the tumor lesion (periodic acid-Schiff stain. ×400). The tumor is composed of round or spindleshaped cells containing polygonal nuclei with clear or eosinophilic cytoplasm. Mitotic activity and
abnormal mitosis are not observed. c Immunohistochemical staining for renin. Immunohistochemical
staining for anti-renin antibody shows a punctate positivity in the cytoplasm and perinuclear area of some
tumor cells (immunohistochemistry. ×200).
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Fig. 2. Microscopic findings of normal kidney tissue (periodic acid-Schiff stain. ×200). Light micrograph

shows the presence of focal segmental glomerulosclerosis.

Fig. 3. Histological characteristics of focal segmental glomerulosclerosis. a Light micrograph shows a

Downloaded by:
Toho University
202.16.215.1 - 5/7/2014 11:30:26 AM

segmental area of sclerosis with capillary collapse on the vascular pole (asterisks). b Light micrograph
shows a segmental area of sclerosis with capillary collapse on the vascular pole (asterisks) and smooth
muscle cell proliferation on the vascular pole (arrows). c Light micrograph shows a segmental area of
sclerosis on the urinary pole (asterisk). d Light micrograph shows the collapses of glomerular tufts
(asterisks) and cell proliferation on Bowman’s capsular epithelium (arrows).

