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Feb 2022

Male, 65 years

Incidental finding of left thyroid nodule (1.2 cm)

Insights:

• No personal and familial history of thyroid disease

• No relevant diseases or therapies

• No symptoms

• Single nodule

• No lymph nodes involvement at US

• FNAC – TIR3B (microfollicular lesion with atypia)

Clinical case #1

How do you manage
this patient?

Surgery and 
what type

Further diagnostic
tests and what type



May 2022

Indication for the patient was total thyroidectomy

Insights (before surgery):

• TSH 2.2, TgAb and TPOAb undetectable

• CTN 38 pg/ml (n.v. < 18.2)

• Calcium stimulation test: CTN peak 510 pg/ml

• CEA 4.2 mcg/L (n.v. <5.2) 

• Total body CT scan: left thyroid nodule, no lymph nodes, no suspicious distant
metastases

Surgery

Further diagnostic tests

Clinical case #1



June 2022

Surgical treatment of right lobectomy with ipsilateral central compartment
lymph nodes dissection

• Histology: medullary thyroid carcinoma (1.1 cm), 1/6 metastatic lymph
node of the central compartment (max dim <0.1 cm) (pT1bN1aMx)

• 3 weeks after surgery: CTN 4.4 (<18.2) and CEA 4 (<5.2)

• No surgical related adverse events (hyoparathyroidism, RLN injury)

Completion
surgery

Follow-up

Further

diagnostic tests

Clinical case #1



October 2022 (4 months after surgery)

Clinical evaluation

• Neck US negative for persistence/recurrence of the disease and 
lymph nodes metastases

• Calcium stimulation test for CTN – Basal CTN 1.2, peak CTN 6.1

• TSH 3.2

• Germline RET mutation - negative

To date, we decided to follow the 
patients every 8-10 months

Clinical case #1



RECOMMENDATION 24
Patients with MTC and no evidence of neck lymph node metastases by US examination and no evidence of 
distant metastases should have a total thyroidectomy and dissection
of the lymph nodes in the central compartment (level VI). Grade B Recommendation

RECOMMENDATION 25
In patients with MTC and no evidence of neck metastases on US, and no distant metastases, dissection of 
lymph nodes in the lateral compartments (levels II–V) may be considered based on serum CTN levels. The 
Task Force did not achieve consensus
on this recommendation. Grade I Recommendation

Wells at al, ATA Guidelines on MTC, Thyroid 2015

Clinical case #1



• Sporadic MTC is usually unifocal and only rarely multifocal (~15%) (differently from PTC)

• Dissection of the ipsilateral central compartment and the potential presence of lymph nodes 

(micro)metastases is a good indicator of the lymph node metastatic status of the disease

• Neck US before surgery, in expert hands, is a key tool in planning the surgical treatment

• CTN (and CEA) values before surgery are a good indicator of the tumor burden

• Post operative CTN values, both basal and stimulated, clearly reflects the persistence/recurrence of 

the tumor, also in patients treated with lobectomy (differently from Tg in DTC)

Clinical case #1
…some consideration about unilateral surgery in sporadic MTC…



Clinical case #1
…some consideration about unilateral surgery in sporadic MTC…



• To date, the suggested surgical treatment for all sporadic MTC is represented by total thyroidectomy 

and prophylactic or therapeutic central compartment lymph node dissection 

• Oriented latero-cervical lymph node dissection is reserved to metastatic latero-cervical lymph node 

diagnosed before or during surgery

Clinical case #1
…this is an anecdotal case…



Medullary 
Thyroid 
Cancer…what 
we can expect 
after surgery…

SiR
121 (20.2%)

BiR
145 (24.2%)

ER
333 (55.6%)

Prete A., Gambale C., Torregrossa L., Ciampi R., Romei C., Ramone T., Agate L., Bottici V., Cappagli V., Molinaro E., Materazzi G., Elisei R., Matrone A. 
Clinical evolution of sporadic medullary thyroid carcinoma with biochemical incomplete response after initial treatment – JCEM 2023



September 2007

Incidental finding of left thyroid nodule of 2.5 cm

• FNAC – Thy 4 (suspicious for papillary thyroid carcinoma)

• Neck US negative for other thyroid nodules or suspicious lymph nodes

Indication for the patient was total thyroidectomy

Insights (before surgery):

• No other diagnostic tests before surgery

October 2007: Total thyroidectomy

Histology: Medullary thyroid carcinoma (2.2 cm) of the left lobe with 
infiltration of thyroid capsule (pT2NxMx)

Clinical case #2



December 2007

Post-operative evaluation: CTN 33 pg/ml, negative 
neck US, negative total body CT scan

January 2008

CTN 46 pg/ml, negative neck US

February 2008

CTN 31 pg/ml, negative neck US

April 2008

CTN 30 pg/ml, negative neck US

Follow-up

Clinical case #2

How do you manage this patient?

Surgery
Further

diagnostic tests



April 2008…we chose for active surveillance but…

Surgery - Central and left latero cervical
compartment lymph-node dissection

Histology - 2/2 metastatic lymph nodes of the 
central compartment (max dim 0.6 cm) and 1/12 

metastatic lymph node of the left LC compartment
(max dim 0.2 cm) 

July 2008

CTN <10 pg/ml, negative neck US

October 2008

Pentagastrin stimulation test for CTN

bCTN <10 pg/ml, peak CTN 42, negative neck US

Clinical case #2

I don’t know  
(too less data 

available)

How do you define this patient?

Cured
(excellent response)

Biochemical persistence
of the disease



St
ru

ct
u

ra
l d

et
ec

ti
o

n
 r

at
e 

(%
)

Years of follow-up

5 10 15 20

0%

20%

40%

60%

80%

100%

Structural detection at 5 year: 38.5%

Structural detection at 10 year: 51.5%

Prete A., Gambale C., Torregrossa L., Ciampi R., Romei C., Ramone T., Agate L., Bottici V., Cappagli V., Molinaro E., Materazzi G., Elisei R., Matrone A. 
Clinical evolution of sporadic medullary thyroid carcinoma with biochemical incomplete response after initial treatment – JCEM 2023

Patients with biochemical disease…what we can expect over time

Structural disease was detected 
in 64/145 (44.1%), after a median 

time of 3.3 years



OR 95% CI p

Sex
Female 1 -- --
Male 1.624 0.625-4.222 0.484

Stage according to 8th edition AJCC
I, II and III 1 -- --

IVa/b 3.311 1.260-8.701 0.015

bCTN (pg/ml)

0-9.9

10-49.9

50-149.9

≥ 150

1

2.084

3.989

8.612

--

0.705-6.158

1.015-16.153

1.331-55.735

--

0.184

0.049

0.024

CTN doubling time
> 24 months

≤ 24 months

1

4.131

--

1.408-12.123

--

0.010

Patients with biochemical disease… factors associated with structural disease detection

Prete A., Gambale C., Torregrossa L., Ciampi R., Romei C., Ramone T., Agate L., Bottici V., Cappagli V., Molinaro E., Materazzi G., Elisei R., Matrone A. 
Clinical evolution of sporadic medullary thyroid carcinoma with biochemical incomplete response after initial treatment – JCEM 2023
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Patients with biochemical disease… factors associated with structural disease detection

Prete A., Gambale C., Torregrossa L., Ciampi R., Romei C., Ramone T., Agate L., Bottici V., Cappagli V., Molinaro E., Materazzi G., Elisei R., Matrone A. 
Clinical evolution of sporadic medullary thyroid carcinoma with biochemical incomplete response after initial treatment – JCEM 2023



Sporadic MTC patients without known
structural disease at diagnosis

First evaluation 3-6 months after surgery
(bCTN, CEA and neck US)

SiRER

BiR

bCTN <10 pg/ml and 

positive sCTN

Stage 
I-II-III

Stage 
IV

bCTN 10<50 pg/ml bCTN 50<150 pg/ml bCTN ≥150 pg/ml

bCTN, CEA and neck US yearly, 
further imaging only in case of 

significant CTN and CEA 
increase

bCTN, CEA and neck US every
9-12 months, further imaging 
only in case of significant CTN 

and CEA increase

bCTN, CEA and neck US every 9-12 
months, further imaging only in case of 

CTN and CEA increase

bCTN, CEA, neck US every 9-12 months, 
basal total body CT scan with i.v contrast

(if negative, repeat only in case of 
significant CTN and CEA increase)

bCTN, CEA, neck US every 9-12 months, 
basal total body CT scan with i.v contrast

(if negative, repeat only in case of 
significant CTN and CEA increase)

bCTN, CEA, neck US every 6-8 months, 
basal total body CT scan with i.v contrast

(if negative, repeat only in case of 
significant CTN and CEA increase)

bCTN, CEA, neck US every 6 months, 
basal total body CT scan with i.v

contrast (if negative, repeat only in 
case of significant CTN and CEA 

increase) and/or further imaging     
(18F-DOPA PET/CT, Liver MRI, etc.)

If CTN doubling time ≤ 24 months consider more 
careful follow-up and further imaging

Patients with biochemical disease… how to manage…

Prete A., Gambale C., Torregrossa L., Ciampi R., Romei C., Ramone T., Agate L., Bottici V., Cappagli V., Molinaro E., Materazzi G., Elisei R., Matrone A. 
Clinical evolution of sporadic medullary thyroid carcinoma with biochemical incomplete response after initial treatment – JCEM 2023
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Negative imaging

At US, 1 suspicious lymph nodes of CC of 9 
mm raised up to 18 mm (cytology positive 

for MTC) (2018-2022) 
No other suspicious lesions at CT scan

Chemoembolization
(from 18 to 13 mm)Clinical case #2



Male, 43 years old

March 2011: Morning diarrhea for 1 months, worsened up to 8 times/daily

Thyroid US: Left thyroid nodule 3.5 cm and multiple homolateral suspicious neck lymph nodes (IV level)

June 2011: Total thyroidectomy plus type II left modified radical neck dissection:
• MTC (3.5 cm), lympho-vascular perineural invasion, soft tissue involvement
• Stage pT4 (for RLN infiltration) pN1b (15/32 metastatic lymph nodes – max diam 3 cm)

March 2011: Colonscopy (negative) 
Gastroenterological visit (negative), but at physical examination, occasional finding of a thyroid nodule

CT scan: Left thyroid nodule 3.5 cm, multiple homolateral neck lymph nodes (IV level). 
Lung micronodules highly suspicious for metastases (max diam 0.7 cm)

Calcitonin: 1149 pg/ml (< 18.2)

Clinical case #3



Roman A. et al, Cancer 2006

96.5%

75.5%

40%

SEER series n=1252 (1973-2002)

Disease specific survival in MTC



Stage I-II
5/352

Stage III
0/99

Stage Iva
33/122

Stage Ivc
32/59

Months from diagnosis
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Disease specific survival in sporadic MTC

Pisa series n=632 (2000-2020)

10 yrs



July 2011

Total body CT scan with 
contrast: Lymph node 
metastasis (2.5 cm) between 
common subclavian and carotid 
artery, in contact with the 
esophagous. 

Mediastinal lymph nodes (max 
diam 2 cm)

October 2011

Left lymphadenopathy 
confirmed at neck US       (3 

cm) and at FNAC     (MTC 
metastasis; CT on washing 

fluid 20160 pg/ml)

• Calcitonin 360 pg/ml

July 2011

Post-operative left vocal cord
impairment

Tumor markers:

• Calcitonin: 477 pg/mL

• CEA: not performed

• Germline RET mutation: 
negative

January 2012

Total body CT scan: Increase of 
all lymph nodes in the neck and 
mediastinum (max diam 3.8 cm)

Broncoscopy: left vocal cord 
palsy. Compression and 
submucosal infiltration of the 
trachea (extension: 2.5 cm)
Esophagoscopy: compression of 
the right part of the esophagus

Clinical case #3



May 2012

CT scan of the neck and thorax:

• Persistence of lymph nodes metastases in the neck and mediastinum 
(max diam 4.8 cm) with appearance of liver lesions (max diam 0.9 cm)

• Calcitonin 442 pg/ml; CEA 41.9 ng/ml

February 2012

Thoracic surgery with removal of neck and mediastinal lymph nodes
through sternal split (10/23 metatastic lymph nodes – max diam 4 cm 

with ENE) 

Clinical case #3

Follow-up

How do you manage this patient?

Surgery a/o local
therapies

Systemic therapies



July 2012

RET somatic mutation testing: M918T 

Patient was enrolled in the international, randomized, double blind study 
(NCT01496313) to evaluate the safety and efficacy of two starting doses of 
vandetanib (150 vs 300 mg/daily) in advanced medullary thyroid cancer patients

Clinical case #3



July 2012

Before treatment

CT 560 pg/ml and CEA 48.3 mcg/L

March 2014 October 2016

Best Response: Partial Response

CT 203 pg/ml and CEA 50.3 mcg/L

Progressive Disease

CT 808 pg/ml and CEA 56.1 mcg/L

Manageable AE of Grade 1 and 2 

(cutaneous rash, hypertension, increase in AST and ALT, hypothyroidism) – no dose reduction

Efficacy of the treatment (mediastinal lymph nodes) – Vandetanib 300 mg/daily



Clinical case #3

Active surveillance

How do you manage this patient?

Surgery a/o

local therapies

Switch to another
systemic therapies

October 2016

Progressive Disease

CT 808 pg/ml and CEA 56.1 mcg/L



April 2017 – CT 448 pg/ml

After 2 months of Lenvatinib

Partial Response

October 2018 – CT 1054 pg/ml April 2020 – CT 7967 pg/ml

After 18 months of Lenvatinib

Progressive disease according to RECIST 1.1 

in neck lymph nodes

After 36 months of Lenvatinib

Progressive disease according to RECIST 1.1 

in lymph nodes, lung, liver and…

February 2017

Lenvatinib 24 mg/daily

after 1 month decreased to 20 mg/daily due 

to AEs Asthenia G3, Hypertension G2

October 2018

Lenvatinib 20 mg/daily 

Asthenia G1, Hyperthension G1,      

Anorexia G1, Diarrhea G2

October 2019

Lenvatinib 20 mg/daily 

decreased to 14 mg/daily due to

Asthenia G3, Anorexia G2, Diarrhea G2

Second line treatment – Lenvatinib (off-label) 24 mg/daily (starting dose) 



April 2020

Cerebellar metastases

May 2020

Choroidal metastases with complete visual loss in left eye

Radiotheraphy No effective therapies 

available

Matrone A., Prete A., Sartini M.S., Elisei R. – Significant response of medullary thyroid cancer choroidal 
metastases to highly selective RET inhibitor selpercatinib: a case report – Annals of Oncology, 2021

And…



3rd line systemic treatment

Progressive distant metastatic
disease after 2 lines of MKI 

treatment

Cabozantinib
(MK Inhibitor)

Selpercatinib
(highly selective RET 

inhibitor)

RET somatic
mutation

+

Active surveillance

Surgery

Local treatments

-

-

M918T

on primary tumor

Clinical case #3



June 2020

Selpercatinib at 160 mg BID (EAP)

• Calcitonin: 5191 pg/mL

• CEA: 103.5 ng/mL

October 2020

C3D1 selpercatinib 160 mg BID

November 2020

Total body CT scan: Partial response in 

mediastinal lymph nodes and liver 

lesions

August 2020 CT 882 pg/ml July 2021 – CT 236 pg/ml March 2022 – CT 279 pg/ml

Partial Response Partial response

Expanded access program (EAP), Libretto-201 – Selpercatinib 160 mg/BID EFFICACY



November 2020

Disappearance of cerebellar metastases 
confirmed up to March 2022

July 2020

Complete sight rescue and disappearance of choroidal metastases after only 1 
month of treatment confirmed up to January 2023

And…

Matrone A., Prete A., Sartini M.S., Elisei R. – Significant response of medullary thyroid cancer choroidal 
metastases to highly selective RET inhibitor selpercatinib: a case report – Annals of Oncology, 2021



Grade 3/4 TRAEs 

occurring in ≥1%*, n (%)1

All patient enrolled (n=746)

Patients with ≥1 AE

Hypertension

Increased ALT

Increased AST

Prolonged QT interval

Diarrhea

Fatigue

Grade 3 Grade 4

222 (30)

92 (12)

54 (7)

42 (6)

21 (3)

12 (2)

8 (1)

17 (2)

1 (0.1)

6 (0.8)

5 (0.7)

0 (0)

0 (0)

0 (0)

1Modified from: Sherman E, et al. Presented at: 2021 ASCO Annual Meeting (virtual); June 4-8, 2021. Abstract: 6073 

C1D15

Lymphocyte count decreased (G2), after 1-month → G1

GGT and ALP increased (G1), after 2 months → resolved

Periorbital edema (G1) → ongoing

Localized edema of the ankles (G1) → ongoing

C13D1 (12 months of treatment)

Pleural effusion (G1) → ongoing

C20D1 (19 months of treatment)

Cholecystitis (G2) → ongoing and managed with 

medical treatment

C22D1 (21 months of treatment)

Selpercatinib 160 mg/BID

Total body CT scan: stable disease but 

appearance of chylous ascites (G2)

AE number: IT202204003936

The AE on this slide has been reported to PV via Lilly 

processes and/or the products complaints organization

Expanded access program (EAP), Libretto-201 – Selpercatinib 160 mg/BID SAFETY





160 mg/BID (full dosage) 120 mg/BID (dose -1)

C25D1 (24 months of treatment)

Selpercatinib 120 mg/BID

Total body CT scan: stable disease, 

disappearance of chylous ascites

Absence of new TEAEs

C32D1 (31 months of treatment)

Selpercatinib 120 mg/BID

Total body CT scan: stable disease

Absence of new TEAEs

Selpercatinib
Chylous effusions



Cure the disease

Development of 
new and more 
selective drugs

Conclusions



Thank you 
for your 
attention

• anto.matrone@yahoo.com

• antonio.matrone@med.unipi.it
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