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Multiple endocrine neoplasia type 2A (MEN2A) is an auto-
somal dominant syndrome with a strong genotype—pheno-
type relationship, caused by RET oncogene mutations. This
syndrome comprises medullary thyroid carcinoma (MTC),
unilateral or bilateral benign epinephrine-secreting
pheochromocytoma, and primary hyperparathyroidism.

Local recurrence of benign pheochromocytoma after
adrenalectomy is rare (about 4%) [1] and can be compli-
cated by diffuse dissemination in the adrenal bed with
infiltration of adjacent tissues, called pheochromocy-
tomatosis. However, local recurrence is not a well-known
phenomenon, and no predictive criteria of recurrence
have been identified.

We report local recurrences of pheochromocytoma,
consistent with pheochromocytomatosis, in a MEN2A
patient who was effectively treated with '*'I MIBG, and
in which recurrences could be detected early by an
inverted normetanephrine/metanephrine ratio.
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Key Clinical Message

In a patient with multiple endocrine neoplasia type 2A (MEN2A), an inverted
physiological ratio between urinary normetanephrines and metanephrines is an
early marker of recurrence in epinephrine-secreting pheochromocytoma, and
1311 MIBG treatment appears to be a useful therapeutic option in order to
avoid multiple invasive surgical procedures in pheochromocytomatosis.

BU-MIBG therapy, MEN2A, pheochromocytoma, recurrence, surgery.

Case

A 33-year-old man was diagnosed with multiple endo-
crine neoplasia type 2A at the age of 18 in 1999 during a
family survey. A p.Cys634Arg mutation on the RET gene
was identified.

The patient complained of headaches and palpitations
but did not have hypertension. The initial assessment
showed a calcitonin level of 26 pg/mL (normal <8) and a
positive pentagastrin calcitonin stimulation test (peak at
5 min, 291 pg/mL). Urinary normetanephrine (4325 ug/
day, normal <600) and metanephrine levels were
increased (4011 ug/day, normal <350). An adrenal MRI
scan revealed a 6-cm heterogenous left adrenal mass
(Fig. 1). The right adrenal gland was normal. The patient
underwent left total adrenalectomy by retroperitoneal
laparoscopy. No complication occurred during or after
the procedure and in particular no peroperative tumor
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Figure 1. A: Abdominal MRI on T1 (left) and T2 (right) sequence of the initial pheochromocytoma. B: 24-hour urinary metanephrine and
normetanephrine levels during follow-up of the MEN 2A patient; upper limits of the normal range of metanephrine and normetanephrine levels

are in dotted lines.

fragmentation. Histology confirmed a 6.5-cm pheochro-
mocytoma with numerous hemorrhagic fields without
any necrosis. The MIB-1 (nuclear proliferation) was <2%,
and resection was RO. After left adrenalectomy, total thy-
roidectomy and lymph node dissection were performed.
Two bilateral micro-MTC without metastatic lymph
nodes were found.

Between 1999 and 2004, no clinical, biochemical, or radio-
logical evidence of recurrent pheochromocytoma or MTC
was observed. In 2004, urinary metanephrine levels increased
but remained in the normal range, whereas urinary normeta-
nephrine levels remained identical (Fig. 1). In 2005, urinary
metanephrine and normetanephrine levels increased and
metanephrine levels exceeded at that time the normal range
(498 pg/day, normal <350), whereas the patient was asymp-
tomatic and his abdominal CT scan was normal.

In 2007, urinary metanephrine and normetanephrine
levels increased significantly to 1588 ug/day and 1140 ug/
day, respectively. Abdominal CT and MRI scans showed a
homogenous mass of 26 mm in the left adrenalectomy
bed. Scintigraphy showed MIBG uptake only in the left
adrenal bed.

© 2016 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.

The patient underwent a second surgical procedure in
October 2007. The procedure was initiated as retroperi-
toneal laparoscopy and then converted to laparotomy.
After dissection, a multinodular tumor (5 x 3 x 1 c¢cm)
was removed and histological analysis showed multiple
clusters of pheochromocytoma cells which infiltrated sym-
pathetic nodes and adipose tissue.

A new assessment 2 years later revealed a persistent
increase in urinary metanephrine and normetanephrine
levels and MIBG uptake in the left adrenalectomy bed. It
was noteworthy that the patient was asymptomatic and
no abnormal image was found on MRI. At that time, the
patient declined further surgery.

Finally, the patient had a third surgical procedure in
2011. Laparotomy with large excision of all tissues which
appeared to be invaded on intraoperative macroscopic
examination by pheochromocytomatosis was performed.
Microscopic examination showed pheochromocytomatosis
with infiltration of all tissues by pheochromocytoma cells.
After this surgery, urinary normetanephrine level became
normal. The metanephrine level was at the upper limit of
the normal range.
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Three months later, because of persistent increased uri-
nary metanephrine level and persistent abnormal MIBG
uptake, the patient was given MIBG treatment. He
received three doses of 150 mCi of *'I MIBG between
August 2011 and March 2012. Since the last administra-
tion and during these last 3 years, all investigations have
shown normal urinary metanephrine levels, absence of
abnormal MIBG uptake, and no radiological recurrence
on CT scan.

Discussion

The biochemical diagnosis of pheochromocytoma is based
on plasma-free metanephrines or urinary fractionated
metanephrines. Physiologically, normetanephrine levels
are more elevated than metanephrine levels. In MEN2
patients with pheochromocytomas, there is a mixed
excretion of metanephrine and normetanephrine with
higher excretion of metanephrine [2]. Furthermore, Amar
et al. reported that increased urinary metanephrine levels
above the limit of the normal is the earliest marker of
pheochromocytoma these
authors, all recurrences could be detected before occur-
rence of the first symptoms on the basis of an increase in
metanephrine levels [3]. This observation could suggest a

recurrence. According to

larger gap between normetanephrine and metanephrine
levels after adrenalectomy, increasing the physiological
ratio. Our patient presented with an inverted ratio
between normetanephrines and metanephrines (higher
metanephrines than normetanephrines) at the time of
recurrence. This inverted ratio preceded the morphologi-
cal diagnosis of recurrence. This observation suggests that
an inverted normetanephrine/metanephrine ratio could
thus be the earliest marker of recurrence in MEN2
pheochromocytoma. This inverted ratio has to be vali-
dated on a larger cohort of patients.

On the other hand, "*'I-MIBG therapy was adminis-
tered after three unsuccessful surgical procedures. In the
literature, few patients with pheochromocytomatosis had
MIBG therapy. Recently, five cases of peritoneal
implantation of pheochromocytoma after tumor spillage
during the first operation were reported [4]. In three
cases, the recurrences were treated by the combination
of surgical debulking and MIBG therapy: disease stabil-
ity was obtained in one case and two other patients
died from tumor progression after 9 and 10 years. More-
over, grades 3—4 renal and hematological toxicities of this
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treatment are estimated at <5% and 10%, respectively.
However, long-term follow-up revealed leukemia in about
5% of patients [5]. In our patient, MIBG therapy led to
recurrence-free follow-up without short-term or long-term
side effects. In MEN2A patients with pheochromocy-
tomatosis, the combination of surgical debulking and
MIBG therapy could thus be a strategy to avoid multiple
invasive surgeries.

Conclusion

We report a case of pheochromocytomatosis in a MEN2A
patient after laparoscopic adrenalectomy without capsular
disruption. An inverted ratio between metanephrine and
normetanephrine levels preceded morphological recur-
rence, and follow-up was disease free after surgical
debulking and "*'T MIBG therapy.
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