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Abstract

Multiple primary tumors are rare, with a published meta-analysis that shows the frequency of second primary tumor
at 3-5%, and a third tumor at 0.5%. A 57-year-old female sought consultation due to a persistently bleeding right
nasolabial mass. On further history and examination, she also presented with a right anterior neck mass, repeated
abortions, secondary amenorrhea, and loss of libido years prior. Serum prolactin was significantly elevated and an
incidental finding of a pituitary mass on head and neck CT scan was appreciated. Metastasis and syndromic familial
disorder were ruled out. Bromocriptine was given and she underwent total thyroidectomy and wide excision of the right
nasolabial mass which turned out to be papillary thyroid carcinoma (PTC) and basal cell carcinoma (BCC) respectively
on histopathologic report. On follow up, repeat serum prolactin decreased to normal levels. After extensive literature
review, this is the first documented case of triple synchronous tumors with a combination of BCC of the right nasolabial
area, PTC and prolactinoma in local, national and international studies. With comprehensive work up and literature
search, the diagnosis was established and ultimately the patient benefited from a multidisciplinary management.
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INTRODUCTION

A reported meta-analysis of multiple primary tumors
show the frequency of second primary tumor as 3-5%,
a third tumor as 0.5% and a fourth tumor as 0.3%.* This
is a rare case of triple synchronous tumors consisting of
basal cell carcinoma of the right nasolabial area, papillary
thyroid carcinoma and prolactinoma in a 57-year-old
female who presented with infertility, amenorrhea, and
loss of sexual desire in the absence of galactorrhea. The
incidence of the individual tumor presented is relatively
common however this case report highlights that the
combination of three common tumors in a single patient is
a rare occurrence.

Approaching  different tumors involving multiple
endocrine organs is challenging. Hence this case report
features the diagnostic approach to classifying the nature
of multiple tumors whether primary, metastatic or
syndromic.

The need to utilize an objective and standardized
classification and diagnosis of multiple primary tumors is
important. Thus, the definition given by the International
Association of Cancer Registries (IACR) was utilized.
A 6-month rule interval to diagnosing synchronous
from metachronous tumors arising from different
sites regardless of the time of onset is observed.> The
patient had three primary tumors of different germline

ISSN 0857-1074 (Print) | eISSN 2308-118x (Online)
Printed in the Philippines

Copyright © 2020 by Te III et al.

Received: July 26, 2020. Accepted: September 30, 2020.
Published online first: October 20, 2020.
https://doi.org/10.15605/jafes.035.02.08

200 www.asean-endocrinejournal.org

origins and locations. The manifestation of each tumor
has different timeline of appearance however all three
tumors were already manifested by the patient and were
diagnosed within 6 months during the work up hence
considered synchronous.

CASE

A 57-year-old, female, sought consultation due to a
persistently bleeding right nasolabial mass.

Five years prior to admission (PTA), a small dark mole
was noted by the patient on her right nasolabial area
which progressively grew in size to 3x4 cm over five years.
The mass ruptured, ulcerated and bled out. Persistent
bleeding prompted the consultation.

Past medical history revealed 15 years PTA, a 1x1 cm
smooth, non-tender mass was appreciated over the
anterior right side of the neck that moved with deglutition.
Increase in size, prompted consultation at a local hospital.
Fine needle aspiration biopsy (FNAB) was done however
she was lost to follow up.

Heredo-familial diseases in the family only revealed
a maternal aunt with thyroid cancer of unknown
histopathology (Appendix A). She is a street vegetable
peddler. She is a non-smoker and non-alcoholic beverage
drinker.
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Triple Synchronous Tumors

Her perinatal history was unremarkable. Her developmental
milestones were at par with her peers. She developed
secondary sexual characteristics and growth spurt almost
at the same rate as her female peers.

Her menarche was at the age of 12 years old, with
unremarkable menstrual pattern. The patient’s obstetric
profile is G4P0.

Table 1. Obstetric Profile

G1 1981 Spontaneous abortion at 8 weeks

G2 1982 Spontaneous abortion at 8 weeks

G3 1984 Spontaneous abortion at 8 weeks

G4 1996 Spontaneous abortion at 16 weeks and underwent
dilatation and curettage with minimal blood loss

1982

2003-2013

— 4 consecutive spontaneous abortions

— Secondary amenorrhea at the age of 26
— Loss of libido

— () Galactorrhea and visual symptoms

l 1

2003

— 1x1 cm marble-sized thyroid mass
— Moves with swallowing

— Non-tender, immobile

— irregular contour

— No consult done

— Lost to follow up

Figure 1. History timeline.

— Progressive growth of thyroid mass
— FNAB done - unrecalled result
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After her miscarriages (Figure 1), she had amenorrhea
at the age of 26 which was associated with loss of sexual
desire. There were no headache, dizziness, visual
abnormalities, and galactorrhea.

She was examined awake with normal vital signs, and
with a body mass index of 29.3 kg/m? (obese 1 for Asians).
As depicted on Figure 2, pertinent physical findings
revealed a pedunculated mass with rolled up edges and
central ulceration on the right nasolabial area. A nodular,
non-tender mass was palpated over the right anterior
neck that moved with deglutition. There were no cervical
lymphadenopathies and neck vein distension. Breast
and female genitalia examination were unremarkable
(Tanner V).

2018

— Ulcerating and persistently
bleeding mass over the
right nasolabial area

1

2013

— Progressively growing
dark mass with rolled
up borders over right
nasolabial area

— Non-ulcerating

Figure 2. (A) 3x4 cm pedunculated mass with rolled up borders and central ulceration (right nasolabial area); (B) 6x5 cm
nodular mass (right anterior neck).
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Visual acuity was 20/20 and peripheral vision was intact.
The rest of the neurologic physical examination was
unremarkable.

She was admitted with a working impression of right
nasolabial mass to consider basal cell carcinoma; and
anterior neck mass secondary to nodular nontoxic goiter;
to consider malignancy.

Basic laboratory examination showed an elevated fasting
blood sugar and glycosylated haemoglobin (HbAlc) at
7.4 mmol/L and 7%; respectively. The ECG and chest
X-ray were unremarkable. Wedge biopsy of the right
nasolabial mass and an FNAB of the thyroid mass revealed
basal cell carcinoma and papillary thyroid carcinoma,
respectively.

Head and neck CT scan with contrast revealed an
ulcerating mass over the right nasolabial area, a mass over
the right thyroid lobe, and an incidental finding of a mass
over the left parasellar area (Figure 3).

In view of an incidental finding of a sellar mass, a cranial
Magnetic Resonance Imaging (MRI) was performed,
revealing a poorly defined complex mass in the sella as
shown in Figure 4.

Triple Synchronous Tumors

As summarized in Table 2, serum prolactin was markedly
elevated. At this point hyperprolactinaemia from pro-
lactinoma secondary to pituitary macroadenoma
was considered. Hence patient was started on
bromocriptine 2.5 mg/tab; ¥ tablet twice a day. Serum LH,
FSH, and cortisol were low. Intact parathyroid hormone
was slightly elevated on a background of normal serum
calcium.

Table 2. Hormonal and blood chemistry panel

Hormone Result Reference Interval

Prolactin 9,368 6.0-29. ng/mL 9

TSH 227 0.38-5.33 plU/mL

LH 2.26 Postmenopause: 7.7-58.5 mlU/mL
FSH 13.10 Postmenopause: 26-135 mlU/mL
ACTH (8AM) 20.50 <50 pg/mL

FT4 8.63 7.90-14.40 pmol/L

IGF-1 70.50 36.00-200.00 ng/mL

Cortisol (at 8AM) 7.32 AM: 8.7-22.4 /| PM: <10.0 pg/dL
iPTH 80.67 10.0-65.0pg/mL

Calcium 2.36 2.23-2.58 mmol/L

Sodium 141.90 136-144 mmol/L

FBS 7.41 4.10-6.60 mmol/L

Abbreviations: TSH — Thyroid Stimulating Hormone, LH — Luteinizing
Hormone, FSH — Follicle Stimulating Hormone, ACTH — Adrenocortico-
tropic Hormone, FT4 — Free Thyroxine (T4), IGF-1 — Insulin-like Growth
Factor-1, iPTH — intact Parathyroid Hormone, FBS — Fasting Blood Sugar.

Figure 3. CT Scan with contrast of the head and neck. (A) Ulcerating mass (right nasolabial area); (B) 6.5x5.0x4.8 cm
enhancing mass with peripheral calcifications (right thyroid lobe). Incidental left parasellar 2.3x2.9x3.6 cm enhancing mass
with erosion of posterior wall of the sphenoid sinus and petrous apex in a (C) Cross-sectional view and in (D) Coronal view.
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Figure 4. Cranial Magnetic Resonance Imaging (MRI). A 2.2x3.1x3.1 cm poorly defined complex mass predominantly
solid in the sella with extension to left parasellar region. (A) T1 Weighted Image (T1WI) — Isointense (B) T1 contrast image —
Isointense (C) T2 Weighted Image (T2WI) — Mixed Signals (D) Fluid Attenuation Inversion Recovery (FLAIR) post gadolinium
study - homogenous contrast enhancement. Noted encasement of the cavernous portion of the left carotid artery and bony

destruction of the left petrous apex bone.

Ophthalmologic evaluation was normal except for a left
quadrantanopsia on perimetry studies (Appendix B).

The patient underwent wide excision of the right nasolabial
mass with frozen section biopsy for margins and total
thyroidectomy. She was then started with synthetic thyroid
hormone replacement. Final histopathologic report of
the right nasolabial mass and thyroid mass revealed
basal cell carcinoma and papillary thyroid carcinoma
respectively as shown in Figures 5 and 6. The patient’s
final diagnosis was triple synchronous tumors with a
combination of right nasolabial basal cell carcinoma,
papillary thyroid carcinoma and prolactinoma.

While on bromocriptine, repeat serum prolactin after
6 weeks revealed an exponential decrease from a
baseline of 9,368 ng/mL to a normal level at 16.17 ng/mL.
Dose of bromocriptine was decreased and the patient
was advised to follow up for the surveillance tests. A
postoperative radioactive iodine adjuvant therapy was the
next plan for the patient.

DISCUSSION

Overall, it is estimated that there were 14.1 million new cases
and 8.2 million deaths attributed to cancer worldwide.*

Vol. 35 No. 2 November 2020

For Philippines, in 2015, the predicted number of new cases
of cancer was about 109,280 and death from cancer was
about 66,151 cases.®

The three tumors presented by the patient have relatively
common prevalence. Basal Cell Carcinoma (BCC) is the
most common skin malignancy with prevalence estimated
to be 2.0%, 1.4%, and 0.7%, for Australia, Europe, and the
US, respectively.®” In Philippines, more than 60% of all skin
cancers are of BCC.® Papillary thyroid carcinoma (PTC) is
the most common thyroid malignancy constituting 50% to
90% of well-differentiated thyroid carcinoma worldwide.’
Thyroid cancer was estimated to be the 8" most common
malignancy among Filipinos with an incidence of 2%.’
A local study conducted in the Philippine General
Hospital — Otorhinolaryngology Department reported
that 82.9% of thyroid malignancies admitted were PTC.?
Prolactinoma is the most common pituitary adenoma that
accounts for up to 45% of pituitary tumors.""® Each tumor
presented has a common prevalence but when all three are
combined in a single patient, it becomes a rare occurrence.

The Disease and its International, National and Local
Epidemiology

Albeit extensive literature reviews, there are no existing
official registry that accounted triple primary tumors

www.asean-endocrinejournal.org
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Figure 6. Histopathology report of thyroid mass. (A) Complex branching and randomly oriented papillae with fibro-
vascular core associated with follicles lined by atypical cells (H&E, x40); (B) Atypical Cell with Orphan-Annie Nuclei and
nuclear longitudinal grooves (H&E, x400).

internationally, nationally and locally. A reported meta-
analysis shows the frequency of second primary tumor as
3-5%, a third tumor as 0.5% and a fourth tumor as 0.3%."?
In one study, the most common site of multiple primary
tumors was head and neck, followed by gynecological
cancers, breast cancer, lung cancer, and other cancers.?
Appendix C summarized documented case reports of triple
primary tumors specific only to the head and neck reported
in international published journals. Common in all these
cases is the involvement of tumors from the skin, thyroid
gland, and aerodigestive tract of the head and neck that were
managed with surgical removal, adjuvant or neoadjuvant
chemotherapy or radiotherapy. This case presented with
right nasolabial BCC, PTC, and a prolactinoma which
arose intracranially presenting with endocrinologic signs
and symptoms. The rare combination of the three tumors
was never reported and documented in a single patient
among published international medical journals.

To date, there is no official case reports of triple primary

malignancies in a single individual in the Philippines.
However, a published case report in the Philippine Journal

www.asean-endocrinejournal.org

of Obstetrics and Gynecology documented triple primary
tumors consisting of an ovarian cancer, an endometrial
cancer and a uterine sarcoma in a 56-year-old single,
nulligravid. For multiple malignancies of head and
neck, there are no documented and reported cases among
national medical publications and even in our institution,
making our patient as the first ever documented individual
presenting with triple synchronous tumors of the head
and neck with a rare combination of right nasolabial BCC,
PTC, and prolactinoma.

Clinical Manifestations and Clinical Correlation

The diagnostic approach of multiple tumors in a single
individual is challenging as it obviates the need to look
into the possibility of metastases as one might be arising
from the other. The occurrence of distant metastasis in BCC
and PTC is very rare having a rate varying from 0.0028% to
0.55% and 1-7%, respectively. The two most common sites
of distant metastasis in both BCC and PTC are the lungs and
bones.!*** This case did not present with signs and symptoms
of pulmonary and osseous metastases. Pituitary metastases
occur in ~3% of cancer patients. Blood borne metastasis are

Vol. 35 No. 2 November 2020
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found almost exclusively in the posterior pituitary gland
and about 50% of pituitary metastases originate from breast
cancer. The patient has a normal breast examination and
presented an anterior pituitary gland tumor, ruling out the
possibility of a metastatic process.'®

Having two tumors originating from different endocrine
organs, it is very crucial not to miss multiple endocrine
neoplasia (MEN) syndrome; most likely the MEN type 1
(MEN-1). MEN-1 or Wermer’s syndrome has a clinical
triad of tumors arising from the anterior pituitary gland,
parathyroid gland, and pancreatic islets.” No one in the
family of the patient clinically presented with the endocrine
tumors implicated in MEN-1. Appendix D summarized the
program of tests and schedule for suspected MEN-1.78
Intact parathyroid hormone was slightly elevated on a
background of normal serum calcium and the fasting blood
sugar was elevated. This ruled out hyperparathyroidism
secondary to parathyroid adenoma, and pancreatic
islet tumors which are the other components of MEN-1.
Following the consensus on the schedule of tests, other
recommended work up were not clinically indicated.
The nature, origin and presentation of the three tumors
did not fit a syndromic differential diagnosis.

The International Association of Cancer Registries and
International Agency for Research on Cancer (IACR/IARC)
utilize the 6-month rule interval to diagnosing synchronous
from metachronous tumors arising from different sites
regardless of the time of onset of each tumor.® The patient
had three tumors of different germline origins and locations.
The manifestation of each tumor has different timeline
of appearance however all three tumors were already
manifested by the patient and were diagnosed within 6
months during the work up hence considered synchronous.

The patient’s significant exposure to sun for a prolonged
period as a vegetable street peddler was considered the
most significant risk factor for BCC."* A neck mass that
moves with deglutition is consistent with a thyroid origin.
It has a very straight forward clinical approach. A normal
TSH as initial hormone assay will lead to the utilization
of thyroid imaging (thyroid ultrasound) before doing
biopsy.'* This was not done since a CT scan of head and
neck was already performed.

Large sellar and suprasellar mass may impede the
decussating fibers of the optic pathway and may present with
bitemporal hemianopsia as its classic finding. Galactorrhea
occurs in 80% of women with hyperprolactinemia. It
also presents with secondary amenorrhea, infertility and
loss of libido due to elevated prolactin that suppresses
the pulsatile release of gonadotropin releasing hormone
(GnRH) causing hypogonadotropic hypogonadism which
were all seen in the patient.” Surprisingly, the patient did
not present with galactorrhea but it is worth noting that
many premenopausal women with hyperprolactinemia
do not have galactorrhea, and many with galactorrhea
do not have hyperprolactinemia. This is because
galactorrhea requires estrogenic or progesterone priming
of the breast. Thus, galactorrhea is also very uncommon in
postmenopausal women.?#

As a rule of thumb, the diagnosis of endocrine diseases is
clinical and biochemical or hormonal. Significant elevation
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of prolactin is >200 ug/L (>200 ng/mL) and is almost
invariably indicative of a prolactin secreting pituitary
adenoma.?* A “stalk effect” secondary to a large sellar mass
as in this case may also increase serum prolactin levels
due to obstruction of inhibitory dopamine flow from the
hypothalamus. The elevation would usually fall between
96-200ng/mL and would not be too elevated, thus this
was ruled out.* All other causes for hyperprolactinemia
were ruled out in this case. Evaluation of the hormones
involved in the hypothalamus-pituitary-endocrine gland
axis is imperative (Table 2). The low LH and FSH levels in
this case can be attributed to the suppressive effects of high
serum prolactin to the release of gonadotropin releasing
hormone (GnRH).”” Growth hormone and ACTH synthesis
and release are not affected by hyperprolactinemia.
This explains why IGF-1 and ACTH are within normal
levels.® However, a low cortisol level on a background
of low or normal ACTH seen in this case may point to a
central adrenal insufficiency. It is prudent to include a
dynamic study using synthetic ACTH (short synacthen
test) to accurately diagnose adrenal insufficiency in the
next follow up.?* Clinically the patient did not present
with lethargy, hypotension, and hyponatremia hence the
urgency for cortisol replacement was not warranted. Lastly
an ophthalmologic evaluation and perimetry studies are
salient in pituitary macroadenoma, as the involvement of
the optic chiasm is crucial in the management.”

Molecular Mechanisms and Genomics

The concept of “field cancerization” in oncology has
explained the occurrence of multiple tumors arising
from the head and neck. It presumes that, after repeated
carcinogenic exposures, the entire superficial epithelium
of the upper aerodigestive tract has an increased risk of
developing multifocal malignant lesions with tendency
of locoregional recurrence.”®* This theory can be applied
to the development of right nasolabial BCC and PTC as
well as all the reported cases of triple primary tumors
(Appendix C). There are number of genetic mutations
identified in genomic studies involving tumors arising from
the head and neck but these are not found in the somatic
mutation of prolactinoma which involves pituitary tumor
transforming gene (PTTG) and fibroblast growth factor 4
(FGF4).* This raises the question whether the prolactinoma
has a different tumorogenesis coincidental to the other two
tumors or are the three tumors associated with each other
genetically since we have ruled out MEN in the case. Thus,
this case report highly recommends a genetic analysis
to be done in the patient to characterize the pattern or
association of genetic mutations on her next follow up.

Management

The gold standard management for BCC and PTC is
surgery with a goal of a zero border resection. Mohs
micrographic surgery offers superior histologic analysis of
tumor margins while permitting maximal conservation of
tissue compared with standard excisional surgery for BCC
however this was not performed to the patient wherein a
wide excision was done." For PTC, total thyroidectomy is
the surgery of choice which was done to the patient. It is
followed with post-operative radioactive iodine adjuvant
therapy which will be the next plan for the patient. A
postoperative serum thyroglobulin and thyroglobulin
antibody as well as an ultrasound of the thyroid bed will
be monitored on top of the basic thyroid function tests to
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detect recurrence and evaluate surgical adequacy on the
next follow up.*

The cornerstone management for prolactinoma is
medical. All macroprolactinomas with a size of >1 cm
and symptomatic microprolactinomas with a size of
<l cm warrant medical treatment. Having a pituitary
tumor size of 2.2 x 3.1 x 3.1 cm on cranial MRI, patient
was managed medically with dopamine agonist in the
form of bromocriptine.” Giving of bromocriptine which
is a dopamine agonist simulates the inhibitory action of
dopamine to the secretion of prolactin thus decreasing its
levels and eventually promoting tumor shrinkage.*> Dose of
bromocriptine needs to be adjusted depending on medical
response and will be given for approximately 1-2 years.
Serum prolactin, cranial MRI and perimetry studies are
part of the monitoring parameters for the management of
prolactinoma and must be monitored during follow up.?
Prognosis of right nasolabial BCC, PTC and prolactinoma
in one patient managed medically and surgically is not
reported. Furthermore, there is no significant difference
in the outcome of the separate tumours, if managed
concurrently or separately since it is known that BCC, PTC
and prolactinoma when managed individually like in our
patient have a relatively good prognosis and have low
incidence of recurrence.”**

CONCLUSION

The incidence of the individual tumor presented by the
patient is relatively common however the existence of three
common tumors in a single patient is a rare occurrence.
The rarity of the case prompted a challenge in diagnosing
multiple tumors that involved multiple endocrine
organs and hence this case report gives emphasis on two
salient points.

First, accurate diagnosis is imperative for an accurate
management. In approaching multiple tumors especially
involving different endocrine organs, classifying the nature
of the tumors whether primary, metastatic or syndromic
is very crucial as it greatly impacts the management. The
patient was spared from unnecessary surgical removal and
complications from pituitary surgery as the cornerstone
treatment for prolactinoma is medical. Accurate
knowledge on disease prevalence, pathophysiology and
symptomatology and correlation to guided history taking
and astute physical examination is very important in rare
medical conditions. Having this knowledge, we are guided
and justified on what specific tests to run in order to work
up the patient and rule out close differential diagnoses.
Second, the multidisciplinary care approach ensures a
holistic and comprehensive management of complicated
cases and this case has greatly benefited from this. It has
proven that even in the medical realm, more heads are
better than one and even two.
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APPENDICES

Appendix A. Family Pedigree
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Appendix B. Octopus Perimetry Study Report
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Appendix C. Case reports of triple primary tumors specific only to the head & neck?3*-®

Clarke DR. et al

UK . Squamous cell carcinoma of the left vocal cord

. Laryngectomy and left radical neck dissection

Author Features Age Management
Case #1 — 1. Wide local excision + left supra-omohyoid neck dissection +
1. Carcinoma left buccal Mucosa radiation
2. Carcinoma left upper alveolus and hard palate 2. Subtotal maxillectomy with free flap reconstruction + re-irradiation
3. Carcinoma right side base of tongue with concurrent chemotherapy
3. Near total glossectomy + right modified radical neck dissection +
re-irradiation
Case #2 — 1. Radiation with concurrent chemotherapy
1. Carcinoma left tonsil 2. Wide local excision + ipsilateral radical neck dissection
Shah, M etal 2. Carcinoma left lateral tongue 3. Neoadjuvant chemotherapy followed by re-irradiation and
2'8‘11'7633 3. Carcinoma cervical esophagus concurrent chemotherapy
( ) Case #3 — 1. Radiation
1. Carcinoma vallecular 2. Re-irradiation with concurrent chemotherapy
2. Carcinoma-in-situ middle esophagus 3. Neoadjuvant chemotherapy followed by re-irradiation
3. Carcinoma post cricoid
Case #4 — 1. Wide local excision + supraomohyoid neck dissection + adjuvant
1. Carcinoma right buccal mucosa radiation
2. Carcinoma right lateral tongue 2. Hemiglossectomy + re-irradiation with concurrent chemotherapy
3. Carcinoma glottis 3. Palliative Chemotherapy
Singh, N. et al 1. Squgmous cel! carcinloma of larynx 71yo 1. Total Iaryngectomy with ' . . .
Ir;dia 2. Papillary th¥r0|d carcinoma 2. To?al thyrmdgct_omy and bilateral s_elect_lve_ne_ck dlsse(;tlon +
(2015)% 3. Non-Hodgkin’s Lymphoma adjuvant radiation followed by radioactive iodine ablation
3. Chemotherapy (Cyclophoshamide and Dexamethasone)
Yalavarthi, S. etal 1. Hodgkin’s lymphoma 21yo 1. Chemotherapy
India 2. Mucoepidermoid carcinoma of the salivary gland 2. Not mentioned
(2014)* 3. Follicular variant of papillary thyroid carcinoma 3. Left hemithyroidectomy
1. Adenoid cystic carcinoma of left parapharyngeal 63 yo 1. Transparotid-trancervical excision + supraomohyoid neck
Umeshappa, H. et al masg . . dissectior? + adjuvant chgmotherapy ) )
Indie; ’ 2. Follicular thyro_ld carcinoma . 2. Left thyr_0|d Iobegtomy with frozen section with concurrent
(2014)% 3. Basal cell carcinoma of the right upper lip completion thyroidectomy with central neck compartment
dissection + radioactive iodine
3. Wide local excision
Nishikawa. K et al 1. Hypopaharyngeal cancer 37yo 1. Hy‘popaharynlgealectomy and cervical lymphadenectomy +
Japa’n 2. Esophageal cancer adjuvant Radiotherapy
(2014)" 3. Tongue cancer 2. Esophagectomy
3. Partial and subtotal resection of tongue
1. Papillary thyroid carcinoma 43 yo 1. Subtotal thyroidectomy
2
3

3. Squamous cell carcinoma and lymphoma of the

38
(1986) left posterior mandible

. Chemotherapy

Appendix D. Program of tests, and schedule for suspected MEN-1

Tumor Age Biochemical Test (Annual) Imaging
Parathyroid Adenoma 8 Calcium, PTH None
Gastrinoma 20 Gastrin None
Insulinoma 5 FBS, Insulin MRI
Anterior Pituitary Tumor 5 Prolactin, IGF-1 MRI
Foregut Carcinoid 20 None CT-Scan

*Adapted from the Consensus Guidelines for MEN-1 and MEN-21920
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