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Abstract

A tumor originating from juxtaglomerular cells can pro-
duce renin, thus also called Reninoma, which leads to hy-
pertension by secondary hyperaldosteronism. Here, we
report the case of a 27-year-old female presenting with a
32mmx29mmx27mm centrally located, solid kidney tumor
in the middle pole of the left kidney. The tumor was clini-
cally suspicious for an oncocytoma with the differential di-
agnosis of a renal cell carcinoma. The patient suffered from
a previously known persistent arterial hypertension for over
six years, despite a combination therapy with three antihy-
pertensive drugs. After robot-assisted partial kidney resec-
tion, the hypertension resolved without antihypertensive
medication. Histopathologically, a juxtaglomerular cell tu-
mor, reninoma, was diagnosed. Since 1967, less than one
hundred clinical cases of juxtaglomerular cell tumors associ-
ated with hypertension have been reported. Previous case
reports mainly describe total nephrectomy as the curative
therapy of choice, whereas nowadays kidney-sparing proce-
dures should be the preferred treatment. Thus, we conclude
that robot-assisted partial kidney resection is a minimally
invasive, surgically safe and curative treatment option for
hypertension caused by juxtaglomerular cell tumors.
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Introduction

Reninoma is a tumor of juxtaglomerular cells which produces
renin, leading to renin-dependent hypertension by secondary
hyperaldosteronism. The overexpression of renin is caused by
the dysfunction of juxtaglomerular cells. Hypertension caused
by a reninoma was first described by Robertson et al. in 1967
[1-8]. Since 1967, less than one hundred clinical cases of juxta-
glomerular cell tumors associated with hypertension have been
reported. The average age at diagnosis is 27 years. Epidemiolog-
ically, juxtaglomerular cell tumors are more common in females
with a gender ratio of 2:1. The diagnosis is typically preceded by
hypertension which is not responsive to antihypertensive medi-
cations. Histopathological examination is the gold standard for
diagnosing juxtaglomerular cell tumor, as other renal tumors
may also raise plasma renin levels, such as renal cell carcinoma
and Wilms tumor. Despite causing severe hypertension, juxta-
glomerular cell tumors are generally considered benign tumors
[4,5,10]. Rare cases of metastasis, recurrence and capsular or
vascular invasion are known [1,2,4,10,12].

Case Report

A 27-year-old female patient with a body-mass-index of 24
presented with persistent arterial hypertension and blood pres-
sure values of 200/140 mmHg for over 6 years. The combina-
tion of Valsartan, Amlodipine, and Spironolactone was initiated
at the time of diagnosis. Despite this treatment, the patient’s
arterial hypertension persisted so far. Ultrasonography showed
at initial diagnosis of hypertension neither an evidence of renal
artery stenosis nor an evidence of a kidney tumor. In the recent
reevaluation, MRI revealed the presence of a 32mmx29mmx-
27mm centrally located, solid kidney tumor in the middle pole
of the left kidney, not constricting the renal artery (Figure 1).
Radiologically, the mass was suspicious for oncocytoma, with
a differential diagnosis of renal cell carcinoma. The blood tests
showed hyperaldosteronism and highly elevated plasma renin
but no electrolyte imbalance and normal potassium values.
Informed consent was obtained including a discussion of hy-
pertension associated with the kidney tumor. A robot-assisted
partial kidney resection was performed without complications
and a warm ischemia time of 11 minutes. Postoperatively, regu-
lar sonographic follow-ups of the left kidney were performed,
and antihypertensive therapy was discontinued. Even though
antihypertensive medication was omitted immediately after
surgery, the patient was discharged with normotonic blood
pressure values of 120/80 mmHg. After discharge, there was no
further need for antihypertensive medication. Histopathologi-
cally, a juxtaglomerular cell tumor or reninoma was diagnosed.
The tumor presented uniformly round to polyclonal, slightly
eosinophilic cells with glomoid appearances, numerous focally
sclerosed branching blood vessels, pronounced lymphocytic in-
filtrates and lack of mitotic activity. Immunohistochemically the
tumor was completely negative for PAX8 and CK7, positive for
CD34 and vimentin and showed an abundant mast cell infiltrate
in the CD117 staining. A staining for renin showed a strong cy-
toplasmic granular positivity (Figure 2).

Discussion

The juxtaglomerular cell tumor secretes excessive renin,
thereby leading to secondary hyperaldosteronism and the clini-
cal presentation with hypertension and hypokalemia [6,10,11].
As mentioned above, our patient presented without hypokale-
mia hinting at a secondary hypertension caused by a juxtaglo-
merular cell tumor. Therefore, our case report underlines the

Figure 1: MRI of the abdomen showing a 32mmx29mmx27mm
centrally located, solid kidney tumor in the middle pole of the left
kidney (orange arrow); A frontal plane; B transversal plane.

Figure 2: Histopathology of the juxtaglomerular tumor: (A)
Glomoid appearance of slightly eosinophilic monomorphic tumor
cells, (B) negativity for PAX8 (right upper corner renal tubules as
positive control), (C) negativity for CD117, but abundant CD117
positive infiltrating mast cells, (D) slight positivity for vimentin, (E)
positivity for CD34, (F) strong cytoplasmic granular positivity for
renin. (A-D) Scale bares 250 um. (E-F) Scale bares 50 um.
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diverse clinical manifestations caused by a juxtaglomerular cell
tumor. Limitations of this case report include lack of ultrastruc-
tural analysis to examine the presence of renin crystals, as it has
been performed by previous reports [7], but the strong renin
positivity and clinical features proofed the diagnosis. Few stud-
ies have reported molecular genetics associated with juxtaglo-
merular cell tumors, such as monosomy of chromosomes 9 and
X as well as trisomy of chromosome 10 [10]. Earlier publications
mainly describe total nephrectomy as the curative therapy of
choice, whereas more recent publications describe minimally
invasive surgery as another therapeutic option [3,5,9].

Conclusion

Reninoma is a curatively treatable cause of malignant hyper-
tension and kidney-sparing procedures should be the primary
goal in those primarily young patients. Since juxtaglomerular
cell tumors are considered benign tumors and very rarely me-
tastasize, no mandatory follow-up is required after complete
surgical resection [1, 2,12].

Statement of Ethics

There are no ethical or professional objections to the re-
search project on the part of the Ethics Committee at the Facul-
ty of Medicine of RWTH Aachen University. All procedures per-
formed in this case report were in accordance with the ethical
standards of the institutional and/or national research commit-
tee and with the 1964 Helsinki Declaration and its later amend-
ments or comparable ethical standards. Written informed con-
sent was obtained from the patient for publication of this case
report and any accompanying images.

Conflict of Interest Statement: The authors have no conflicts
of interest to declare regarding this case report.

Funding Sources: This work did not receive external funding.

Author Contributions: Jennifer Kranz, Radu Alexa and Mat-
thias Saar took part in taking care of the patient. Clarissa Julia
Schmidt, Jennifer Kranz, Radu Alexa, Sophie Wucherpfennig,
Nadine Therese Gaisa, Arndt Hartmann, Christoph Daniel, Chris-
toph Kuppe and Matthias Saar analyzed the data and wrote the
manuscript.

Data Availability Statement: All data generated or analyzed
during this case report is included in this article. Further inqui-
ries can be directed at the corresponding author.

10.

11.

12.

References

Cucchiari D, Bertuzzi A, Colombo P, De Sanctis R, Faucher E, et al.
Juxtaglomerular Cell Tumor: Multicentric Synchronous Disease
Associated With Paraneoplastic Syndrome. JCO. 2013; 31(14):
e240-2.

Duan X, Bruneval P, Hommadeh R, Fresco R, Eble JN, et al. Met-
astatic juxtaglomerular cell tumor in a 52-year-old man. Am J
Surg Pathol. 2004; 28(8): 1098-102.

Haab F, Duclos JM, Guyenne T, Plouin PF, Corvol P. Renin secret-
ing tumors: Diagnosis, conservative surgical approach and long-
term results. J Urol. 1995; 153(6): 1781-4.

Hagiya A, Zhou M, Hung A, Aron M. Juxtaglomerular Cell Tumor
With Atypical Pathological Features: Report of a Case and Re-
view of Literature. Int J Surg Pathol. 2020; 28(1): 87-91.

Keberle E, Brenneis H, Haag M, Keberle M. Reninoma: A rare
cause of hypertension. Case report, review of the literature and
possibility for organ preserving operation]. Urologe A. 2000;
39(4): 352-5.

Kim JH, Kim JH, Cho MH, Park E, Hyun HS, et al. Reninoma: A rare
cause of curable hypertension. Korean J Pediatr. 2019; 62(4):
144-7.

Martin SA, Mynderse LA, Lager DJ, Cheville JC. Juxtaglomerular
cell tumor: A clinicopathologic study of four cases and review of
the literature. Am J Clin Pathol. 2001; 116(6): 854-63.

Robertson PW, Klidjian A, Harding LK, Walters G, Lee MR, et al.
Hypertension due to a renin-secreting renal tumour. Am J Med.
1967; 43(6): 963-76.

Schulze zur Wiesch C, Sauer N, Aberle J. Hypertension and hy-
pokalemia - a reninoma as the cause of suspected liquorice-
induced arterial hypertension. Dtsch Med Wochenschr. 2011;
136(17): 882-4.

Sierra JT, Rigo D, Arancibia A, Mukdsi J, Nicolai S, Ortiz ME. Juxta-
glomerular cell tumour as a curable cause of hypertension: case
presentation. Nefrologia. 2015; 35(1): 110-4.

Wong L, Hsu THS, Perlroth MG, Hofmann LV, Haynes CM, et al.
Reninoma: Case report and literature review. J Hypertens. 2008;
26(2): 368-73.

Zhou J, Zheng S, Zhang Y, Yu Y, Zhou L, et al. Juxtaglomerular cell
tumor: Clinicopathologic evaluation in a large series emphasiz-
ing its broad histologic spectrum. Pathol Int. 2020; 70(11): 844-
56.

Journal of Case Reports and Medical Images



