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Underlying diseases

> Hypertension for 7 years
- A14M on losartan (50) 1/2x1 po pc
- Baseline BP 130-140/85 mmHg



History (protocol)
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Physical examination (protocol)

V/S: BT 37 °C, BP 113/72 mmHg, PR 78 bpm, RR 18/min, BW 50 kg, HT 156 cm,

GA: A middle aged woman, alert and cooperative, not pale, no jaundice

HEENT: Right anterior mass moves with swallowing, size 1 cm, firm consistency, not tender

CVS: JVP 3 cm above sternal angle, PMI at 5™ ICS left MCL, no heaving, normal S1,S2, no murmur
RS: Normal breath sounds, no adventitious sounds

Abd: No distension, soft, not tender

NS: E4V5M6, pupil 2 mm BRTL BE, full EOM, normal visual field by confrontation test, motor grade

V all, sensory intact



Present illness

e Work up: CT brain NC 30/5/64



CT brain NC 30/5/64
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Family history
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Present illness
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Physical examinations



Physical examinations

V/S: BT 37 °C, BP 113/72 mmHg, PR 78 bpm, RR 18/min, BW 50 kg, HT 156 cm

GA: A middle aged woman, alert and cooperative, not pale, no jaundice, no cushingoid appearance, no

acromegalic features

Skin and nail: No dry or coarse or moist skin, no purplish striae, no facial angiofibroma, no collagenoma,

no lipoma

HEENT: No loss of lateral 1/3 of eyebrows, no band keratopathy, no thyroid gland enlargement, right anterior

neck mass moves with swallowing, size 1 cm, firm consistency, not tender
CVS, RS, Abd: as protocol

NS: E4V5M6, pupil 2 mm BRTL BE, full EOM, normal visual field by confrontation test, motor grade V all,

sensory intact, CN grossly intact, Normal tone, motor power grade V all extremities, sensory intact, DTR 2+ all
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Problem list

A 57-year-old woman known case hypertension presented with
1. Severe headache for 1 month
2. Right anterior neck mass
3. Family history of hypercalcemia and thymic lesion in first degree relative

4. Widening of sella region from CT brain
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Investigation (protocol)

Hb 13.7 g/dL, Hct 42.8%, WBC 5,520 /uL, PMN 61.1%, L 32.8 %, PIt 347,000 /uL
BUN 13.6 mg/dL, Cr 0.52 mg/dL

Na 139 mmol/L, K 4.1 mmol/L, Cl 103 mmol/L, HCO3 22 mmol/L



Investigation




Blood chemistry

* Total Calcium 11.8 mg/dL
* Albumin 4.7 g/dL

* Phosphate 2.9 mg/dL

* PTH97.3 pg/mL

* Vitamin D 12.4 mg/dL

e Cr0.52 mg/dL

* ALP 67 U/L




Hormonal assessment 18/11/64

* 8AM cortisol 13.5 ug/dL

* FT4 1.54 ng/dL (0.93-1.71), TSH 1.07 plU/mL (0.27-4.2)
* FSH 99.40 mlU/mL

* Prolactin 14.10 ng/mL

* IGF-1173.00 ng/mL (42.3-214)




Ultrasound thyroid and FNA 3/8/64

« Rt thyroid lobe:

o Indistinct mass with internal coarse heterogeneous microcalcification 1.3 x 1.2 cm

=  FNA: Atypia of undetermined significance (AUS), the smears contain sheets and clusters of

epithelial cells showing round to oval enlarged nuclei. No colloid is appreciated.

e Lt thyroid lobe:

o Indistinct mass with peripheral microcalcification 0.7 cm

s  FNA: Unsatisfactory for evaluation due to insufficiency of well preserved follicular cells.



Bone survey 2/11/64
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Bone survey 2/11/64

mA: 500

KVp: 75

DI:
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Bone mineral density 16/7/64

AP Spine: L1-L4 (BMD)

BMD (g/cm?) YA T-score Left Femur Bone Density Left Femur: Total (BMD)
b -

1352 / BMD (g/em’) YA T-score

1232

1112

0.992

0.872

0.752

0632

0512 Osteoporosis X

20 30 40 50 60 70 80 90 100 .
20 30 40 50 60 70 80 90 100
Age (years)
Asis Age (years)
Asia
Densitometry: Asia
BMD YA YA AM AM Hip Axis Length Comparison (mm) Densitometry: Asia
Region (g/em?) (%) T-score (%) Z-score a2 BMD YA YA AM AM
COMMENTS L1 0932 89 -1.0 102 02 M Region (g_lan') (%) T-score (%) Z-score

L2 0.898 81 -18 92 -0.7 ' ¥ + 1 Neck 0911 100 0.0 118 12
L3 1.041 92 -08 104 03 20 -10 Mean 10 Upper Neck 0.790 - - - -
L4 1104 98 0.2 110 08 Left=92.7 mm Mean=1016 mm Lower Neck 1.026 . - - .
L1-12 0914 85 -14 97 -0.2 Wards 0.647 74 -17 98 -0.1
L1-13 0961 87 -1.2 100 0.0 Troch 0.767 102 01 112 0.7
L1-14 1.003 90 -09 103 0.2 Shaft 1112 - - . -
L2-13 0973 87 -13 98 -0.1 Total 0936 98 0.2 111 0.7
L2-14 1.023 91 -0.9 103 0.3




Bone mineral density 16/7/64

Left Forearm Bone D

Left Forearm: Radius 33% (BMD)

T~ BMD (g/cm’) YA T-score
1.017 Norma 2
0928 1
0839 0
0.750 T -1
Ulna UD fadius UD 0.662 -2
0573 -3
0484 4
0.395 -5
0306 6
0218 7
0129 -8
20 30 40 50 60 70 80 90 100
Age (years)
Asas
Densitometry: Asia
Uina 33% Radius 33% BMD YA YA AM AM
b Region (g/em?) (%) T-score (%) Z-score
3 Radius UD 0417 94 -06 108 0.7
t Ulna UD 0320 - - . .
Radius 33% 0.750 89 -1.0 103 03
Ulna 33% 0.663 - . . .
Both UD 0.384
Both 33% 0.708 . . .
COMMENTS: Radius Total 0.593 9 -09 104 04
Ulna Total 0.522 - - - -
Both Total 0.564




Parathyroid scan 20/7/64
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Parathyroid scan 20/7/64
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Parathyroid scan 20/7/64
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Parathyroid scan 20/7/64

e Tc-99m pertechnetate scan reveals inhomogeneous radiotracer uptake of thyroid gland with focally decreased radiotracer uptake at
lateral aspect of mid rt thyroid lobe.

e Tc-99m MIBI scan reveals additional visualization of radiotracer uptake at lateral aspect of mid rt thyroid lobe.

e After subtraction, there is also focal radiotracer remaining at lateral aspect of mid rt thyroid lobe, which is possible hyperfunctioning
parathyroid tissue.

e The 3-hour delayed Tc-99m MIBI images show rapid washout of radioactivity from the lesion at lateral aspect of rt thyroid lobe, as
compared with the thyroid uptake.

e No other abnormal radiotracer to suggest ectopic parathyroid tissue is detected.

e The SPECT/low dose CT of the neck shows MIBI uptake in both lobes of thyroid gland associated with well-defined hypodensity
lesion, 1.3x1.1 cm with internal calcification in rt thyroid lobe, which could be either intrathyroidal parathyroid adenoma or thyroid

nodule.

>> Impression: possibly either intrathyroidal parathyroid adenoma or thyroid nodule at lateral

aspect of mid right thyroid gland, size about 1.3x1.1 cm with internal calcification. No evidence of

ectopic parathyroid tissue.



24-hour urine calcium

Serum calcium (mg/dIL 10.9
Urine calcium (mg/dL) 5.5
Urine creatinine (mg/dL) 25.9
Urine volume (mL) 3900
Urine Cr (mg/kg/d) 20.2

>> Urine calcium = 214.5 mg/day




Urine calcium/creatinine ratio (UCCR)

Serum calcium (mg/dL) 10.9
Serum creatinine (mg/dL) 0.57
Urine calcium (mg/dL) 5.5

Urine creatinine (mg/dL) 25.9
UCCR 0.0111

Urine Calcium (mg/dL) x Serum Creatinine (mg/dL)

UCCR = - - —
Serum Calcium (mg/dL) x Urine Creatinine (mg/dL)




MRI pituitary 4/11/64
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MRI pituitary 4/11/64

MULTI COIL
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Problem list

1. Asymptomatic PTH dependent hypercalcemia
2. Bilateral thyroid nodule
3. Clinically nonfunctioning pituitary macroadenoma

4. Family history of hypercalcemia in first degree relative

5. Vitamin D deficiency




Problem list

1. Asymptomatic PTH dependent hypercalcemia
2. Bilateral thyroid nodule
3. Clinically nonfunctioning pituitary macroadenoma

4. Family history of hypercalcemia in first degree relative
5. Vitamin D deficiency

6. UCCR 0.0111
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Discussion and Management

Problem 1: Asymptomatic PTH dependent hypercalcemia
Family history of hypercalcemia in first degree relative
Vit D deficiency
*  RIRY Primary hyperparathyroidism DDx MEN1
e ualitasndUsziansauaiafNaeds hypercalcemia iauﬁu;‘?ﬂwﬁﬂ@mﬁiaa vit D deficiency
>> replace vitamin D2 (20000) 2 caps weekly

>> repeat serum Ca, PTH, and urine Ca




Blood chemistry

| 26-6-64 11-9-64 3-11-64

Serum Ca (mg/dL) 11.8 11.7 10.9
Serum PO4 (mg/dL) 2.9 2.6 2.5 Familial
Serum Cr (mg/dL) 0.52 0.67 0.57 hypocalciuric
Albumin (g/dL) 4.7 4.7 4.2 hypercalcemia
PTH (pg/mL) 97.3 64.10

??7?
250H vit D (ng/mL) 12.4 21.8
Urine Ca (mg/dL) 5.5
UCCR 0.0111

L)

Start Vit D2 (20000) 2 caps weekly




Discussion and Management

Problem 1: Asymptomatic PTH dependent hypercalcemia

Family history of hypercalcemia in first degree relative

High Ca
Normal PO4

Vit D deficiency
UCCR 0.0111

o Minimal increase PTH
* ®Ix¥Y Familial hypocalciuric hypercalcemia (FHH) »

Family history
>> replace vitamin D2 (20000) 2 caps weekly UCCR 0.0111
>> repeat urine Ca No end organ damage

e Review PTH scan: #nf4 thyroid nodule > parathyroid adenoma




Blood chemistry
—m 31164 m

Serum Ca (mg/dL)

Serum PO4 (mg/dL) 2.9 2.6 2.5 3.0
Serum Cr (mg/dL) 0.52 0.67 0.57 - (0.57)
Albumin (g/dL) 4.7 4.7 4.2 4.6
PTH (pg/mL) 97.3 64.10

250H vit D (ng/mL) 12.4 21.8

Urine Ca (mg/dl) 5.5 8.3
UCCR 0.0111 0.0106

* FHH ?

Start Vit D2 (20000) 2 caps weekly




Discussion and Management

Problem 1: Asymptomatic PTH dependent hypercalcemia
Family history of hypercalcemia in first degree relative
Vit D deficiency
UCCR 0.0111
* ®INY Familial hypocalciuric hypercalcemia (FHH)
>> replace vitamin D2 (20000) 2 caps weekly
>> repeat urine Ca

O Review PTH scan




Parathyroid scan 20/7/64
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arathyroid scan 20/7/64
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Discussion and Management

Problem 1: Asymptomatic PTH dependent hypercalcemia
Family history of hypercalcemia in first degree relative
Vit D deficiency
UCCR 0.0111
*  ®I¥E Familial hypocalciuric hypercalcemia (FHH)
>> replace vitamin D2 (20000) 2 caps weekly
>> repeat urine Ca
e Review PTH scan: #nf4 thyroid nodule > parathyroid adenoma

&9 genetic for FHH
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Mutation

Pedigree

c.214717>C

. . P.Phe716Ser
Heterozygous
Q Exon 7
CTCCTGGTGTMTGAGGC CAAG

et e b en A B i b N = ) %
Normal sequence Q
CTCLCTGGTGTIMTGAGGC CAAG

I, = . Ol

Same mutation Same mutation
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Familial Hypocalciuric Hyprercalcemio (FHH)

-
FHH Type | (50%)
* autosomal dominant
* calcium sensing receptor (CASR) inactivating
mutation
3913.3-g21.1 (7 exon)
FHH Type 2 (10%)
* autosomal dominant
* G-protein subunit alpha 11 (GNA11) mutation
19p13.3 (7 exon)
== FHH Type 3 (20%)
* autosomal dominant
* adaptor related protein complex 2 subunit sigma 1
(AP2S1) mutation
19913.3 (6 exon)
: Unknown genes (20%)

| - b
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Molecular Genetic Testing
. |

Single Gene Testing

: Distinctive clinical features clearly
point to a specific gene

: Minimal locus heterogeneity
: Limitation of NGS technology to detect

e.g. trinucleotide repeat
epigenetic abnormalities

“Phenotype First”




Molecular Genetic Tesfing

“Phenotype First”
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“Genotype First”




Pedigree

O




61236 chr3
61237 |chr3
61238 chr3
61239 chr3
61240 chr3
61241 chr3
61242 chr3
61243 chr3
61244 chr3
61245 chr3
61246 chr3
61247 chr3
61248 | chr3
61249 chr3
61250 chr3
61251 chr3
61252 chr3
61253 chr3
61254 chr3
61255 chr3
61256 chr3
61257 | chr3
61258 chr3
61259 chr3
61260 chr3
61261 chr3
61262 chr3
61263 chr3
61264 | chr3
61265 | chr3
61266 chr3
61267 chr3
61268 | chr3
61269 | chr3
61270 | chr3
61271 chr3
61272 |chr3
61273 |chr
61274 | chr3
61275 chr3
61276 chr3
61277 |chr3
61278 chr3

M61265

B C
1.2E+08 rs391506(C
1.2E+08 rs3565741GT
1.2E+08 rs119240: A
1.2E+08 rs573047¢CT
1.2E+08 152681417 G

1.2E+08 rs1058012 TGA

1.2E+08 rs112905:G
1.2E+08 rs765258¢A
1.2E+08 rs763062: G
1.2E+08 15679505 G
1.2E+08 rs676351: A
1.2E+08 56787967 C
126408 rs117210<A
1.2E408 rs117173: T
1.2E+08 rs133206:G
1.2E+08 rs762746¢ A
1.2E+08 15762748¢ A

T
G
6
C
A
T
A
G
A
A
6
T
6
C
A
G
0

fe| CASR:NM_000388:ex0n7:c.T2117C:p.F7065,CASR:NM_001178065:ex0n7:.T2147C:p.F 7165

F 4 H I ] K
2505.77 PASS ~ ILDR1  intronic  NM_0011¢.
119573 PASS ~ ILDR1  intronic  NM_0011¢.

42877 PASS  ILDR1  intronic  NM_0011¢.
2522.73 PASS (D86 intronic  NM_0012(.
1530.77 PASS (D86  exonic  NM_0012(.
1290.73 PASS (D86  intronic  NM_0012(.

201,77 PASS (D86  exonic  NM_0012(.

63.77 PASS . intergenic NM_1758¢ dist=4910.
46.77 PASS . intergenic NM_1758¢ dist=4921.

4377 PASS . intergenic NM_1758¢ dist=5755.
52.77PASS ~ CASR  intronic  NM_0003¢. J
49.77 PASS ~ CASR intronic  NM_0003¢.

62.74 PASS ~ CASR  intronic  NM_0003¢.
62.74 PASS  CASR  intronic  NM_0003¢.
56.74 PASS ~ CASR  intronic  NM_0003¢.
46,77 PASS ~ CASR intronic  NM_0003¢.
122.03 PASS __CASR __intronic__NM_0003¢,

missense ¢ CD86:NM_ENSTO00

1.2E+08 1514105
1.2E+08 1593762
1.2E+08 598699
1.2E+08 1537492
1.2E+08 1537492
1.2E+08 1522798
1.2E+08 1534346
1.2E+08 1510533
1.2E+08 rs46781

Heterozygous, Exon 7

CASR )

c.21477>C
p.Phe716Ser

1.2E+08 rs227091¢€ 1
1.2E+08 152270913 C
1.2E+08 15213422 A
1.2E+08 . T
1.2E+08 rs203640(G
1.2E+08 rs104263¢ A
1.2E+08 rs180172¢ G
1.2E+08 rs467794 A
1.2E408 15107379 T
1.2E+08 rs130639: T
1.2E+08 154678173 G
1.2E408 . G
1.2E+08 rs117141¢A
1.2E408 151127346
1.2E+08 rs430680¢ G
1.2E+08 rs467795(T
1.26+08 rs374920¢C

> OO0 4004006000 (]

€ 4 » M| FHHOO1.GATK.merae.annovar.ha38

TISTT TG ATaTAY

62.77 PASS  CASR  intronic NI
07.28 PASS  CASR infronic  NM_0003¢.
2607.77 PASS ~ CASR  exonic  NM_0003¢.
4229.77 PASS  CASR  exonic  NM_0003¢.
{
{

1809.77 PASS ~ CASR  exonic ~ NM_0003t.
3535.77 PASS ~ CASR  exonic  NM_0003¢.
55477 PASS  CASR  UTR3 ~ NM_0003¢NM_0003¢.

D74 PASS . intergenic NM_0003¢ dist=3369.

104.03 PASS . intergenic NM_0003¢ dist=1835.
36.74 PASS . intergenic NM_0003¢ dist=2605 .
74771 PASS . intergenic NM_0003¢ dist=3121,
81.77 PASS upstream NM_0010:.

120,77 PASS ~ FAM162A intronic  NM_0143¢.
346.77 PASS  FAM162A intronic ~ NM_0143¢.
780.77 PASS  KPNAL,LOncRNA_intNR_1254C.
380.77 PASS  KPNA1 intronic  NM_0022.

missense iCASR:NM !ENSTOOO
synonymo CASR:NM_ENST000(3q21.1
missense ¢ CASR:NM_ENST000(3g21.1
missense ¢ CASR:NM_ENST000(3g21.1

N 0

ENST000(3q13.33 .
ENST000(3q13.33 .
ENST000(3q13.33 .
ENSTO00(3q13.33 .

(

(

(

: ENSTO00(3q13.33 .
missense ¢ CDB6:NM_ENSTO00(3g13.33 .
3013.33 .
3013.33 .
3013.33 .

ENSTO00(3q2L.1
ENST000(3q21.1
ENSTO00(3q21.1
ENSTO00(3q21.1
ENSTO00(3q21.1
ENSTO00(3q21.1
ENSTO00(3q21.1
ENSTO00(3q2L.1
ENSTO00(3q21.1
ENSTO00(3q21.1
ENSTO00(3q21.1
ENSTO00(3q21.1
ENSTO00(3q21.1
ENSTO00(3q21.1
ENSTO00(3q21.1
ENSTO00(3q21.1
ENSTO00(3q21.1
ENSTO00(3q21.1
ENSTO00(3q21.1

(3q2L.1

(

(

(

(

ENST000(3q21.1
. 3021.1
3021.1
3021.1
3021.1
] 3021.1
ENST000(3g21.1
ENST000(3g21.1
ENST000(3g21.1
ENST000(3g21.1

3013.33 .

R 5

1$391506( .
153565741,
Score=33 rs119240:.
15573047¢,
152681417,
15105801z,
rs112905¢.
Score=16 rs765258¢.
15763062¢ .
Score=22 rs679505¢.
Score=20 rs676351:.
Score=20 rs6787967 .
Score=72 rs117210¢.
Score=72 rs117173:.
Score=72 rs133206:.
Score=11 rs762746¢ .
Score=11 rs762748¢.
Score=93 rs141055¢.
Score=41'rs937625 .
15986998 .
193749207,
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Case

Pedigree
c.21477>C

" . P.Phe71éSer
Heterozygous
O Exon 7

/57)’ CTeC

Qi A

O
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Same mutation Same mutation
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Variant Classificaition

Mutation & Population Databases
: Human Gene Mutation Database
(HGMD)
: National Center for Biotechnology
Information (NCBI): dbSNP and ClinVar
: Exome Aggregation Consortium (EXAC)
and 1000 Genomes Project

Computation (In silico) analysis
e.g. : Mutation Taster

: Polyphen 2

: SIFT

Familial Segregation

Missense variant in a gene that has a low rate of benign
variation in which missense variants are a common
mechanism of disease

ACMG Classification (2015)

Case

c.21477>C
(p.Phe716Ser)
in exon 7 of CASR gene

Not identified (PM2)

(PP3)
Disease causing
Probably damaging
Damaging

Positive (PP1)

Yes (PP2)

Likely Pathogenic
(PM2, PP1, PP2, PP3)
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What is the nexi step?

. Extended tamily studies

: Function studies if available







Discussion and Management

Problem 2: Bilateral thyroid nodule (Rt-AUS, Lt-Unsat)
° Repeat ultrasound thyroid and FNA 23/8/65
O Rt thyroid lobe:
M1: 1.1 x 1 cm irregular shape, taller than wide hypoechoic nodule with internal
microcalcification
FNA: Atypia of undetermined (AUS)
O Lt thyroid lobe:
M2: 0.8 cm dense calcified nodule at mid pole

FNA: Unsatisfactory for evaluation




Total thyroidectomy with NIM 10/11/65

Patho:

Papillary thyroid carcinoma

Angiolymphatic invasion: present

Perineural invasion: present

Extrathyroidal extension: microscopic perithyroidal extension only

‘ - Margin positive at anterior capsule

>> |-131 ablation



Discussion and Management

Problem 3: Clinically nonfunctioning pituitary macroadenoma
- Hormonal assessment:
IGF-1 173.0 ng/mL (42.3-214)
8AM cortisol 13.5 ug/dL
FT4 1.70 ng/dL (0.93-1.71) , TSH 1.24 ylU/mL (0.27-4.2)
FSH 99.40 mlU/mL (menopause)
Prolactin 14.10 ng/mL
Na 139 mmol/L
- Consult eye (18/11/64): VA Lt 6/9.5-1, Rt 6/12, normal VF

- F/U MRI pituitary 23/6/65: No significant change in size of pituitary macroadenoma (1.6x1.2x1.
- Consult eye (9/8/65): VA Lt 6/7.5-1, Rt 6/12, normal VF

? cm




Diagnosis

\_/

1. Familial hypocalciuric hypercalcemia (new mutation)

2. Papillary thyroid cancer

3. Clinically nonfunctioning pituitary macroadenoma



y

Thank you

p



https://bit.ly/3A1uf1Q
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr
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