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Reninoma coexisting with adrenal adenoma
during pregnancy: A case report
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Abstract. Reninoma is a rare form of secondary hypertension.
The present study reported a case of reninoma that coexisted
with an adrenal adenoma in a young female with secondary
hypertension during pregnancy. The patient, a 31-year-old
female exhibiting hypertension for >1 year, developed a mass
in the right adrenal gland, which was detected by an ultrasound
scan in the 33rd gestational week. In addition, a well-defined
solid mass on the left kidney was detected by a magnetic reso-
nance imaging scanl month subsequent to the termination of
the pregnancy. The blood pressure (BP) of the patient did not
change subsequent to the laparoscopic right adrenalectomy.
The patient subsequently underwent laparoscopic left partial
nephrectomy 2 months later. The BP levels demonstrated a
significant reduction from 177/115 to 125/80 mmHg in the
same day postoperatively, and stabilized to be within the
normal range. The BP level of the patient remained within the
normal range subsequent to a 6-month follow-up. Pathological
analysis revealed reninoma on the left kidney. The present
study aimed to provide information for radiologists who may
encounter this type of benign tumor in the future, which
exhibits elevated BP levels.

Introduction
Reninomas, or renal juxtaglomerular cell tumors, develop

within the juxtaglomerular apparatus through the evolution of
small artery smooth muscle cells. These tumor cells produce
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excessive amounts of renin that results in severe hyperten-
sion with hypokalemia and hyperaldosteronism, through the
activity of the renin-angiotensin aldosterone system (1). It is a
rare form of secondary hypertension. Removing the reninoma
results in the conversion of increased blood pressure to normal
blood pressure (2). Therefore, perioperative hemodynamic
management is important in patients who undergo surgery for
the removal of a reninoma.

Adrenal adenoma is a benign neoplasm, which is derived
from cells of the adrenal cortex, and may be functionally active
or nonfunctional (3). Functional adrenal adenoma is able to
cause aldosteronism or Cushing's syndrome. Primary aldo-
steronism (PA) is characterized by autonomous aldosterone
production, which is a cause of secondary hypertension (4).
Evidence has developed over the past decades and led to the
recognition that autonomous adrenal aldosterone production,
termed primary aldosteronism, is common in hypertensive
patients. Between 5 and 13% of patients with hypertension
have primary aldosteronism (5).

The present study reported a rare case of reninoma
coexisting with an adrenal adenoma in a young female with
secondary hypertension during pregnancy.

Case report

A 2.5-cm mass was detected on the right adrenal gland of a
31-year-old pregnant female with hypertension in her 33rd
gestational week by an ultrasound scan. The patient presented
with a personal history of elevated blood pressure (BP) for
several months prior to conception, and exhibited a family
history of hypertension. There were no other abnormalities
found by the ultrasounds of the adrenal gland and the renal
artery, therefore the patient was diagnosed with primary
hypertension. The BP levels of the patient were uncontrolled
during pregnancy. In the 35th+6 gestational week, the patient
underwent surgical termination of the pregnancy due to uncon-
trolled hypertension, with delivery of a viable fetus. The BP of
the patient fluctuated between 140 and 177/90 and 115 mmHg
subsequent to the termination of the pregnancy. An abdominal
magnetic resonance imaging (MRI) scan and an ultrasound
were performed 1 month subsequent to the termination of the
pregnancy.

The MRI was performed and showed an oval-shaped mass
on the right adrenal gland, as exhibited in Fig. 1. The mass was
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Figure 1. Axial T2-weighted-image of a magnetic resonance imaging scan. (A) axial multiphase dynamic contrast-enhanced (B) arterial phase (C) venous
phase. Arrows highlight an oval-shaped mass on the right adrenal gland. The mass is hyperintensity on the T2 weighted-image, and shows heterogeneous
enhancement during the arterial phase and the homogeneous enhancement during venous phase.

recorded as a hyperintensity region on the T2 weighted-image
(T2WI), and showed a marked heterogeneous enhancement
during the arterial phase and a homogeneous enhancement
during the venous phase, which was considered typical of
an adrenal adenoma. In addition, a small well-defined solid
mass was found on the left kidney, which is demonstrated
in Fig. 2. The lesion was recorded as isointense on the
T1 weighted-image (T1WI) with a spot hyperintensity area,
and was hyperintense on T2WI. The mass was not markedly
enhanced during the arterial phase, and was slightly enhanced
during the venous phase. The mass was observed to be isoin-
tense during the delay phase.

An ultrasound scan detected a clear hypoechoic mass on
the right adrenal gland. However, a diagnosis of the lesion on
the left kidney was not reached. The clinical diagnosis was
functional adrenocortical adenoma, primary aldosteronism
(PA), and a potentially malignant left renal tumor. The surgical
team removed the right adrenal neoplasm first, and removed
the left renal tumor subsequent to two months. The patient
underwent a laparoscopic right adrenalectomy to remove the
right adrenal neoplasm. Pathological analysis revealed that the
neoplasm was an adrenocortical adenoma. However, the BP
levels of the patient did not return to normal subsequent to the
operation.

A total of 2 months later, a follow-up computed
tomography (CT) angiography scan revealed normal renal
arteries, but confirmed the presence of a 2.2-cm mass in
the left kidney, as exhibited in Fig. 3. The mass showed no
marked enhancement during the arterial phase, and a slight
enhancement during the portal venous phase. There was no
change in the size of the lesion. The patient underwent a
laparoscopic left partial nephrectomy to remove the lesion
on the left kidney. The surgical procedure was successful,
with no intraoperative or postoperative complications.
The BP of the patient showed a substantial reduction from
177/115 to 125/80 mmHg on the day subsequent to surgery,
and stabilized to be within the normal range. As a result,
all antihypertensive therapies were discontinued 1 week
later. The BP of the patient remained in the normal range
subsequent to a 6-month follow-up.

Gross examination of the left partial nephrectomy sample
showed a solitary, well-circumscribed tumor measuring

2 cm, with a grey-white colored section and some areas of
hemorrhage, as demonstrated in Fig. 4A. The histological
analysis revealed that the tumor cells were arranged solidly,
or as amorphous plaques, exhibiting clear borderlines with
the renal cortex (Fig. 4B). The tumor was composed of round
and polygonal cells with eosinophilic cytoplasm, and regular
cell nuclei and perinuclear halos were observed (Fig. 4C).
During immunohistochemical analysis, the round uniform
cells were stained and produced a strong positive result for
the presence of the vascular marker cluster of differentiation
(CD)34 (Fig. 4D), and a negative result for the presence of
keratin AE1 andAE3, smooth muscle actin, chromogranin A,
Syn, RCC, HMB45, S100, CD31 and Ki-67 markers. In
conjunction with the clinical history, the histological findings
and immunohistochemical analysis supported a diagnosis of
reninoma.

Discussion

Reninoma is a benign neoplasm that produces renin and
results in secondary hypertension with hyperaldosteronism
and hypokalemia. Occasionally, the tumors exhibit malignant
behavior (6-9). The incidence of reninoma is low: Since the
first description in 1967 by Robertson et al (10), ~100 cases
have been reported, the majority of which occur in young adult
females with a mean age of 27 years (11).

Among the number of reninoma cases reported (12-17),
the patient of the present study case is the 7th study reporting
a patient with reninoma during pregnancy. According to
previous studies, the majority of reninomas present in the
form of solitary tumor (11,18). The coexistence of reni-
noma and bilateral pheochromocytoma has been previously
reported (19), whereas the present study is the first case report
of reninoma coexisting with an adrenal adenoma.

There are many data suggesting that secondary hyperten-
sion may be caused by several conditions, affecting the kidneys,
heart, arteries or endocrine system. Common causes include
renovascular hypertension, PA and pheochromocytoma (20).
PA is considered to be the major common cause of secondary
hypertension (21), which results from the inappropriate
endogenous production of the mineralocorticoid aldoste-
rone by the adrenal glands. The condition is also caused by
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Figure 2. Axial TIWI. (A) Axial T2WI; (B) Axial multiphase dynamic contrast-enhanced [(C) arterial phase; (D) venous phase] and (E) coronal delay phase.
Magnetic resonance imaging scan images show a round, well-defined solid mass on the left kidney. The mass is almost equi-signal on the TIWI with a spot
hyperintensity area as denoted by the arrow (A), which confirmed hemorrhage. The tumor is slightly hyperintensive on T2WI, with a hypointensity-coated
structure. The mass is not markedly enhanced during the arterial phase, and is slightly enhanced during the venous phase, becoming equi-signal during the
delay phase, as denoted by the arrow (E). TIWI, axial T1 weighted-image; T2WI, axial T2 weighted-image.

Figure 3. Axial enhanced computed tomography images. (A) Arterial phase. (B) Venous phase. Images show a small, well-defined solid mass on the left kidney.
The mass is not markedly enhanced during the arterial phase, and is slightly enhanced during the venous phase.

solitary or multifocal aldosterone-producing adenomas, or less
commonly by adrenal gland hyperplasias (22). As the patient
in the present study exhibited neoplasms in the right adrenal
gland and in the left kidney, the hypertension was presumed a
result of PA, which was incorrect.

It is difficult to accurately diagnose the pathogeny of
hypertension based solely on radiology imaging; lab examina-
tion is effective in achieving a correct diagnosis. Reninoma
and PA are associated with hypokalemia, hyperaldosteronism
and hypertension. Reninoma produce excessive amounts of
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Figure 4. (A) Gross examination shows a solitary, well-circumscribed tumor with a mostly grey-white colored section and some areas of hemorrhage. (B) The
tumor cells are arranged solidly or as amorphous plaque, and exhibit a relatively clear borderline with the renal cortex (magnification, x100). (C) The tumor
was composed of round and polygonal cells with eosinophilic cytoplasm. Regular cell nuclei and perinuclear halos may be observed. The tumor is rich in blood
vessels (magnification, x400). (D) Immunohistochemical staining reveals that the tumor cells are immunohistochemically positive for the vascular marker

cluster of differentiation 34 (magnification, x200).

renin, which results in secondary hyperaldosteronism, with
the plasma renin levels remaining normal in PA patients (23).
The level of hypertension of the patient was mistakenly linked
to the right adrenal tumor when the patient was referred to
the Chinese Academy of Medical Sciences Cancer Institute
and Hospital (Beijing, China) prior to testing the level of
renin. Retrospective analyses of the medical examinations of
the patient were carried out by the Beijing Shijitan Hospital
(Beijing, China), where the patient gave birth, and demon-
strated that the renin level of the patient of the present study
was clearly higher than the normal range, which provides addi-
tional evidence to support the hypothesis that the neoplasm
in the left kidney of this patient was a reninoma. The labo-
ratory examinations demonstrated hypokalemia, with levels
of serum potassium measuring 3.48 mmol/l, whereas the
normal range is 3.5-5.3 mmol/l. Plasma renin, angiotensin II
and aldosterone levels were elevated in the supine and upright
positions (renin: 19.40 and 24.30 ng/ml/h; angiotensin II:
370.20 and 425.30 pg/ml; aldosterone: 19.22 and 27.18 ng/dl),

demonstrating that laboratory tests are useful for differential
diagnosis.

Reninomas are difficult to identify with ultrasound
technology, even in cases of known renal lesion. Therefore,
if a reninoma is suspected, particularly in females with
severe hypertension, CT or MRI scans may be considered
as the primary diagnostic tool for screening renal tumors, in
comparison with ultrasound scans. Small isodense lesions may
not be detected by unenhanced CT scans: Therefore, enhanced
CT scans may be performed for all suspected cases (18).
Rosei er al (24) reported that CT scans are particularly sensi-
tive at detecting this kind of tumor compared with MRI scans,
as MRI scans may produce misleading results.

The radiological features of reninoma have been docu-
mented, presenting as hypo- or isodense solid masses
with well-defined borders on an unenhanced CT scan, and
remaining hypovascular on arterial phase images due to the
vasoconstriction caused by the renin excreted from the tumor.
Results from the MRI Tl1-weighted images demonstrate
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tumors in iso- or hypointense areas, whilst on the T2-weighted
images they appear as hyperintense (25).

In conclusion, the present study described a rare case

of reninoma coexisting with an adrenal adenoma during
pregnancy. Reninoma should be included in the differential
diagnoses of incidences of solitary regular renal masses with
a slight enhancement in patients with hypertension, particu-
larly in young females. Enhanced CT and MRI scans should
be performed when reninoma is suspected. In addition,
laboratory tests are highly recommended in differentiating
reninoma.
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