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Nonbenign parathyroid tumors in patients with multiple
endocrine neoplasia type 1: Atypical neoplasms and
parathyroid carcinoma

Multiple endocrine neoplasia type 1 (MENL1) is a genetic disorder characterized by usually benign
tumors of the parathyroid glands, pancreatic islets, and anterior pituitary. The genetic etiology of
MENL1 is localized to the MEN1 gene located on chromosome 11. The prevalence of MENL1 is
approximately 2-20 per 100,000 individuals, and MENL1 is diagnosed using clinical or genetic
criteria.

Hyperparathyroidism (HPT) occurs in 90% of MEN1 patients. Parathyroid tumors develop in 95% of
MENL1 cases, most often consisting of multiple benign parathyroid tumors, causing HPT.
Nonbenign parathyroid tumors such as parathyroid carcinomas (PCs) and atypical parathyroid
neoplasms (APNSs) are extremely rare causes of HPT.

PC APN
Characteristic Patient1 Patient 2 Patient3
Sex Male Male Fernale
Race/ethniciy Whire White White
WENL diagnostic criteria used Clinical and genetic  Clinical and genetic Clinical
MENL-relaed dissases HPT, PET HPT, PET, PIT HPT, PET
Other: bronchial Other: adrenal mass Other: thymic
careinoid carcinoid
Age at diagnosis of hypercalcernia (years) 543 550 320
Age at date of initial surgery and PC/&PN 623 555 321
diagnosis (years)
Diameter size of parathyroid tumar (cm) 18 30 07
Follow-up duration (manths) 07 63 162
Tatal number of parathyroid surgeries 2 1 2
Recurrence folloving surgery for PC/sPR Vs Yes Yes
ibenign HFT) (under irwestigation) (benign HPT)
Metastads of PCAAPM Mo Mo MNo
Witd status Alive Alive Dead*
Genetictesting
Mutation found CT03G=A ©1375CT (p.RAGOX)
ip.E235K)
Type of mutation Missense Monsense -
Effect of mutation Deeterious Deleterious £
MMENL exon 4 10 #
Farnilial MENL Ves Yes -
Histop & hologic characte ristic
Fibroustrabeculzs Mo Mo =
Mitotic figures Occasional <140 hpf -
Thick bands No Mo Yes
Mixed cell type o Chief o
Calular pleormorphisrn - Wil .
Lobular feature Ves Mo Yes
Percent sromd fat = o =
Fibrasis be) Facd =3
Mecrosis e Mo 1
Ceapsular invasion Vs Yes -
YasculF irvason Mo Mo Mo

PET, pancreatic endocrine tumar; PIT, pituitary; Hpf, high-power (400x) fields
*Cause of death was a metastaic thyrmic carcinoid.
—indicatestha thetest was not performed or the fedure was not evaluated

Tab. 1. Demographic, clinical, and genetic testing results for and histopathologic characteristics of
MEN1 patients with PC or APN.

In a search of the MENL1 patient database of the Department of Surgical Endocrinology at MD
Anderson Cancer Center between 2004-2015, all patients who underwent operations for HPT and
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had histopathologic diagnoses of PC or APN were identified. A total of 455 patients with diagnoses
of MEN1 were identified. HPT was diagnosed in 338 patients. Two of the patients with HPT had
PC, whereas the third had APN. All three patients had pancreatic endocrine tumors, one had a
pituitary adenoma, and two had carcinoids. None of the patients had evidence of metastasis, and
the two PC patients were alive at 70.7 and 6.3 months after PC diagnosis, respectively. The APN
patient died of thymic carcinoid metastasis 16.2 months after APN diagnosis. The observed genetic
mutations in the PC patients were located in exons 4 and 10, respectively. The APN patient never
had confirmatory genetic testing. All three patients had recurrence of hypercalcemia, and two
patients underwent reoperation, one with PC and the other one with APN at the initial surgical
intervention. Pathologic analysis revealed a hyperplastic gland without tumor recurrence in these 2
patients. The other PC case is currently being closely monitored. Table 1 lists the clinical and
genetic, characteristics of the three patients.

We made three major finding in this study. First, we have the genetic correlation between PC and
MEN21 mutations and this is the first report of atypical neoplasm in MEN1 patients. Until now, the
specific role of MEN1 mutations in the formation of malignant tumors in the parathyroid glands has
been unknown. Authors previously reported that MEN1 mutations in such patients were etiologic
factors for MEN1, but the present study is the first to demonstrate that these mutations are related
to PC.

Second, most patients with MEN1 and HPT are recommended by consensus to undergo resection
of 3.5 glands (subtotal) or 4 glands (total) with autografts. Because this genetic syndrome usually is
not confirmed or is suspected only during the initial operation for HPT, MEN1 patients with HPT
often undergo resection of only one parathyroid gland in the initial operation. For this reason, these
patients often have recurrences and must undergo reoperation. The finding of a parathyroid tumor
will now affect the current management of MENL1 in such patients because the present study
introduced new causes of recurrent and/or persistent HPT and risk of metastasis.

Third, all three patients had recurrent hypercalcemia: two of them underwent open cervical
exploration. The dilemma now is differentiation of a recurrence owing to carcinoma or benign
glandular hyperplasia. Therefore, in cases with sufficient evidence to suspect a PC or APN, the
surgeon must perform tumor resection with an open cervical exploration, avoiding a minimally
invasive intervention as is usually done for benign glandular hyperplasia.

In summary, the occurrence of malignant PC in the setting of MENL is rare but should be
considered. The presence of PC or APN introduces a management dilemma when hypercalcemia
recurs and could limit the use of minimally invasive surgical techniques.

Angelica M. Silva Figueroa
Department of Surgical Oncology, The University of Texas MD Anderson Cancer Center, Houston,
TX 77030, USA
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