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aging: technique and role in the
ation of primary



rparathyroidism (PHPT) is
hypercalcemia in association

inappropriately normal
TH) level.

ne biochemical testing has increased the
ers of asymptomatic diagnoses. The
dence increases with age, and
postmenopausal women are disproportionately
affected (). Individuals of African American
descent are at greater risk.



https://pubs.rsna.org/doi/10.1148/rg.210170#r2

o of all cases of PHPT are
izing radiation and chronic
nown environmental risk

oximately 5% of cases occur as part of
rited or familial syndromes in which

sal genes are recognized. These entities
include multiple endocrine neoplasia (MEN) 1,

MEN 2A, and MEN 4 syndromes; tumor jaw
syndrome; and familial isolated PHPT



posed primarily of chief cells
fibrous capsules dividing the

e chief cells that have acidophilic
sm due to mitochondria with no



sue may have a pseudofollicular
thyroid follicles

tiated from thyroid tissue

detectable by polarized light
gPY



s causing PHPT consist of
bination of these cell types,
enomas are the most



re are typically 4 paired
s, two superior and two

ver, 10% of p  have 2-3 glands, 5% of
have 5 glands, and 0.2% of people have
s and the number of supernumerary

in humans has ranged up to 11 in an

y series



glands were reported in 3%-
and more than four glands

in location ( , more commonly the
glands than the superior


https://pubs.rsna.org/doi/full/10.1148/rg.2020190190#fig3a

s measure a few millimeters,
of 35 mg ( ), and are difficult
ing.

verage size of rmal parathyroid is 5 x
mm; normal glands weigh between 40
mg.**

ormal shape of the parathyr01d gland is

in length, 2-4 mm in width and 1-2 mm in
thickness**


https://pubs.rsna.org/doi/10.1148/rg.210170#r5

requently identified at



rathyroid glands lie close to the
rpolar region of each thyroid

abut the lower pole of
be in approximately 84%-95% of cases


https://pubs.rsna.org/doi/10.1148/rg.210170#r6

glands are seen in a variety of
between the angle of the
diastinum.

ing eight studies ( )
d that approximately 3%-12% of glands
ectopic neck locations and up to 5%
ediastinal, predominantly intrathymic.

- @ Ectopic parathyroid tissue has an incidence as
- high as 35% **


https://pubs.rsna.org/doi/10.1148/rg.210170#r6

cause of persistent or recurrent
arathyroid surgery

rior glands are derived
rd branchial pouches,



r variation in the locations of
ing to their prolonged
of descent with the

fore, ectopic inferior glands are found
ere along the migration path of the

s, generally caudad to the carotid
ifurcation.

These glands are usually medial to the path of
the carotid arteries.



re usually medial to the path of
les. They can arise in an
andibular position, along

t, and elsewhere in the

roid or intrathymic.



lor glands are less common and
ore posteriorly in a
araesophageal location.

nclude the tra sophageal groove,
sheath, and posterior superior
inum down to the aortopulmonary

().


https://pubs.rsna.org/doi/10.1148/rg.210170#r7

land, whether normal or

ded entirely by thyroid

due to aberrant
yroid glands during embryogenesis



of true functioning
athyroid gland represents
lyperparathyroidism cases

1 female predomihance.

0 cases of intrathyroidal parathyroid
a have been described in case reports


https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.2021.760419/full#B37
https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.2021.760419/full#B38

ly 80% of cases, PHPT is caused
ic or ectopic adenoma (
e, including multiple
. d hyperplasia,
ts for 15%-20% of PHPT cases.
yroid carcinoma is rare


https://pubs.rsna.org/doi/10.1148/rg.210170#fig2
https://pubs.rsna.org/doi/10.1148/rg.210170#fig2

hyperplas1a there is typically

roid hyperplasia can be sporadic or in
with a history of prior radiation to the



MENT1 or 2A patients may
land hyperplasia and



lef cell hyperplasia, there is
tion of PTH associated with

1S NO associati

yromatosis, when microscopic foci of
lastic parathyroid tissue are found in
k, is associated with chief cell

lasia and prior surgery (



oid lesions often contain turbid

resent at all ages, and can be
here high PTH is found in


https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.2021.760419/full#B42

athyroid cysts are more common
al parathyroid cysts

lly normocalcemic and
matic neck mass,
ing in the low cervical region and
uperior mediastinum.


https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.2021.760419/full#B44

r in a hyperplastic gland ( ),
neration within an adenoma,
ic salivary gland-like tissue

S dare a comimon cause

negative results on molecular imaging.


https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.2021.760419/full#B45

enoma (PA) typically involves a
epresents neoplasia of
ith nuclear pleomorphism
perplasia ().
cells within parathyroid adenomas are
mmonly responsible for elevated PTH


https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.2021.760419/full#B48
https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.2021.760419/full#B49
https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.2021.760419/full#B51

enomas more commonly
10r glands over superior

can occur involving

oid adenoma can mimic follicular
neoplasm at FNA.


https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.2021.760419/full#B54

f parathyroid adenoma has
past 50 years, perhaps due

tomatic patients.
sporadic cases of unknown etiology.



re frequently affected
denomas to occur in the 30s-

monly diagnosed in
h through seventh decades of life*

n endocrine disorder affecting
imately one in 500 women and one in



ociated with parathyroid
hyperparathyroidism jaw
PT2 gene germline

-ltiple endocrine

Bt ).

oplasia (MENT1 >


https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.2021.760419/full#B54

ause of primary
idism is familial hypocalciuric

utosomal domi condition that
ces PTH-dependent hypercalcemia.

ociated with mild parathyroid

lasia, but subtotal parathyroidectomy is
not an effective treatment and is

- contraindicated in these cases.




de radiation exposure and
therapy



ies comparing unilateral with
1es have shown similar
reoperative imaging 1s
le-gland disease

f suspected multiglandular disease and
with equivocal preoperative localization
quire the traditional bilateral cervical

approach


https://ajronline.org/doi/10.2214/AJR.06.0938#core-REF7
https://ajronline.org/doi/10.2214/AJR.06.0938#core-REF15
https://ajronline.org/doi/10.2214/AJR.06.0938#core-REF18

ing studies have been shown to
1ty for the detection of

lasia requires a bilateral approach;
er, double adenomas are bilateral in



important in the small
es of failed initial

nly due to undetected

landular disease

also be due to ectopic glands or
lete resection of a parathyroid tumor. I



rcinoma 1s rare.
cancer center within the

ntional structural imaging may be
to identity this entity as it is typically
circumscribed, which can distinguish it



eter of parathyroid carcinomas
is suggested to be 3.4 cm

arily for evaluation of metastatic disease
ich FDG PET/CT has demonstrated


https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.2021.760419/full#B60

ms can involve the parathyroid
1s or direct involvement.

imary malignancies were
melanoma (11.8%),

)

arcinoma
g carcinoma (.




etastatic parathyroid lesions
espread metastatic disease
develop abnormal

n greater than those
rimary parathyroid disease.

id neoplastic disease is reported to
lly secondarily involve the parathyroid
by direct extension



o role in the diagnosis of PHPT,
essment of complications and

nephrocalcinosis or nephrolithiasis, and
ergy x-ray absorptiometry to screen for
d bone mineral density



id gland was discovered as an
in humans less than 150 years
func completely unknown for

years.

Von Recklinghausen described a case of
abnormality termed “osteitis fibrosa
a’ in 1891, he was not aware of the cause .

m What he described is what we now know as a
brown tumor or “Von Recklinghausen disease
of bone’.


https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.2021.760419/full#note1

ote for this case, he

left side of the neck below the
brown lymph node is

or to a wn connection between

0 entities




of accurate localization is

case of Captain Martell. He

essful parathyroid

reries between to 1930. Finally, the

operation was successful, and a

yroid adenoma was removed from the

stinum ( - ). This patient illustrates
ortance of pre-surgical localization.



https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.2021.760419/full#B13
https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.2021.760419/full#B15

posed primarily of chief cells
fibrous capsules dividing the

ells which are larger
e chief cells that have acidophilic
sm due to mitochondria with no



alization

or patients with
ism is complex and multi-

uestion radio are asked to answer
‘Does the patient have PHPT?” but
‘Where is the abnormal parathyroid
ocated?”



ive finding on imaging, it is
ians refer patients for



hyroid imaging professional is a
0 a successful MIP program

acts patient care by
n of MIP benetfits



thyroid imaging professional is
and able to correlate the
fom various imaging

iled knowledge of
yroid embryology and anatomy to

ize chances of accurate and confident
erative localization.



aging 1S cost saving
1dy from Frank et al. in 2020

T) imaging and minimally invasive
yroidectomy (MIP) cost $8197 with a
s rate of 98.6% ().


https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.2021.760419/full#B66

me claims undermining the
ative imaging, the American
lety (AHNS) Endocrine
ion emphasize necessity of precision
erative localization to avoid unnecessary
operation

address the concurrent thyroid
pathology, which can be identified on
parathyroid imaging, in the same operation



calization technique is based
and availability.

tion are flexible to reflect



alization

combination with #™Tc-
or four-dimensional (4D)



only performed and widely
modalities for preopera’uve



d *mTc-sestamibi scintigraphy
imaging techniques for
 of parathyroid

rous studies comparing these techniques
similar sensitivities and specificities for
adenoma detection



ccuracy is also improved when
btained preoperatively

e more commonly used in the setting of
failed parathyroidectomy for the detection of
suspected ectopic — often mediastinal — glands.



tional imaging will be used if
ography and *™Tc-sestamibi
rdant.



has advantages and
ith complementary rather

d- and third- odalities are
ered in cases of difficult localization,
surgery, and contraindication to first-



s include MRI, PET/CT with
s fluorine 18 (1°F)-
nous samphng with or



ts should detail the location, size,
| candidate lesions

1on from the skin surface

sion with neighboring
ures, including the major vessels, thyroid
trachea, and esophagus; variant

y; and the lesion’s vascular supply if it

ec( o, ).


https://pubs.rsna.org/doi/10.1148/rg.210170#r17
https://pubs.rsna.org/doi/10.1148/rg.210170#r18

localization

ive, readily available, and free of

sound is approximately
- studies costing over

) with other im

, it is widely recognized that ultrasound
helpful as a quick, well tolerated, cost
first line imaging exam for patients

~ with primary HP.



rely the only preoperative
ion performed, and should
isolation in the usual



ities for the detection of
denomas with
range from 72% to



Is encompassing 54 studies
n 1995 and 2003 calculated
ities for the detection of

adenoma, lasia, and double
a to be 79%, 35% and 16 % respectively.



studied 226 patients with
athyroidism and found

hy correctly identified
7% of the time **



ilasetal. [ |involved 350
graphy correctly identified

ugh ultrasoun
dant in the detection of parathyroid
as, it has a sensitivity of 84% in the
of an experienced sonologist


https://ajronline.org/doi/10.2214/AJR.06.0938#core-REF38

uggest the importance of a

e of cervical anatomy and of
in the successful use of
tive localization.



les confirm the poor sensitivity of
e detection of double

ietal. [ ], 21 of 287
utive patients were found to have
adenomas.

ospective analysis of preoperative
aphy showed a 40% sensitivity for
detection of both adenomas | |.


https://ajronline.org/doi/10.2214/AJR.06.0938#core-REF39
https://ajronline.org/doi/10.2214/AJR.06.0938#core-REF39

etal. [ ]found 23 cases of
in 233 consecutive patients,

ibi, a relatively operator-independent
ue, might suggest double adenomas are
erently different disease process than the
y easily shown solitary adenoma.


https://ajronline.org/doi/10.2214/AJR.06.0938#core-REF40

ificant operator dependence of

raphy, comparisons between
difficult



a single adenoma should not
e of satisfaction of search



xperience, a high-quality
ination is often sufficient for
ing of adenomas; nuclear
1igh still routinely
rmed before attempted focused resection,
dd little, although they may be helpful
sonography is nondiagnostic (e.g., with
parathyroid adenomas)



tient’s head may help identity
ithin the tracheoesophageal
raesophageal regions.

with use of th aneuvers, the
ication of these ectopic “blind spots” is
ed by poor beam penetration.



lands can be difficult to detect
articularly those in the

,, because of the poor

tic window c by the tracheal air

n.

phy has poor sensitivity for detecting
ic glands in the mediastinum as well.



yroid disease also contributes to

r thyroid glands can limit
lon of parathyroid

is distorted and posterior nodules
imic parathyroid disease



roid parathyroid gland is
ossible, to distinguish from



ive for detecting multigland

f 20 225 cases showed
35%, as compared
ensitivity of 78% for the detection of
adenomas ().


https://pubs.rsna.org/doi/10.1148/rg.210170#r20

ibility of supernumerary glands,
ic approach is imperative,
al gland is identified.



yroid glands are small and flat,
few millimeters transversely

are not readily identified
ging, an easi ible gland is suspicious

derlying disease.

mal parathyroid gland is difficult to
identify on ultrasound**



nd deep location of the normal
makes it non-identifiable on



Na US appearance

ds are typically homogeneously
ive to the thyroid gland

hyperechoic capsule

al heterogeneity can result from fat,
thage, or calcification. however, cystic
ation is present in 1%-2% of cases.



ssment may reveal a feeding
eripheral arch of



h nodes have a hilar blood
ic cortex, and echogenic
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FNA

-needle aspiration (FNA) biopsy
ion can be diagnostic

ommended for
rgery cases only

or seeding can occur in up to 5% of



FNA

est that in rare instances, PTH
ound guided fine needle

n indeterminate lesion
\g the posterior ct of the thyroid can

benefit **

is however a risk of seeding
yroid tissue **

is not necessary or recommended. **



FNA

cinomas are usually larger.

nancy is suspected, FNA biopsy is
dicated owing to the risk of seeding.



FNA

ich a more definitive preoperative
essary and sonographic findings
aphically guided fine-needle
uspected gland with
equent PTH assay has been shown to be a safe
1ighly specific

dy by Stephen et al. [ | of 57 preoperative

SO aphically guided FINAs in 54 patients found
a specificity of 100% and no false-positive findings.

@ The three false-negative FNAs occurred when
small glands were sampled..


https://ajronline.org/doi/10.2214/AJR.06.0938#core-REF28

FNA

aspiration is rarely necessary

particularly helpful in
in which prio oid or parathyroid
y has distorted neck anatomy

preoperative confirmation of unusual-
ing or ectopic glands is needed.



FNA

plication of the procedure is
nal parathyroid tissue along
sy Iting in an entity known

arathyromatosis.

as been described in cases of recurrent

arathyroidism after parathyroidectomy
ich the capsule of the parathyroid gland

disrupted during the procedure.



FNA

dy by Kendrick etal. [ ]

ts after percutaneous

a mean of 5.8 years and
romatosis


https://ajronline.org/doi/10.2214/AJR.06.0938#core-REF31

neously depict thyroid nodules
nt is used to guide the

vent repeat surgery.



because of the risk of coexistent
ancer or the rare association
cancer with PHPT in



HNc-Sestamibi Scanning
Localization

hoxyisobutylisonitrile, or *™Tc-
lates in mitochondria-rich

ardial cells nalignant cells; and
ive parathyroid glands.



ion of **MTc-sestamibi in
roid glands predominantly

, such as blood supply, calcium levels,
ression of proteins such as I’-

rotein and multidrug resistance-

ted protein ().


https://pubs.rsna.org/doi/10.1148/rg.210170#r16

thyroid adenomas show focal
cer uptake during the early
delayed phase imaging,
) d thyroid activity,
hows washout



sis (), the pooled sensitivity
1bi SPECT for single-gland
comparable to the pooled

ported sensitivity of *™Tc-sestamibi
raphy is similar to that of sonography.
t large series using SPECT show

ities for detection of solitary adenomas
- in the range of 68-95% **


https://pubs.rsna.org/doi/10.1148/rg.210170#r23

sis ,included 96 studies,
2003 , calculated the
ion of solitary adenomas at

r to sonography, sensitivities for
n of hyperplasia and double adenomas



approach that combines both
rmation of sonography and
rmation of scintigraphy has

n of solitary adenomas more accurately
ther technique alone



s remain similarly insensitive
f multiglandular disease and

rative imaging findings in 23 of 233
s found to have multiglandular disease


https://ajronline.org/doi/10.2214/AJR.06.0938#core-REF40

t even when combining both
iglandular disease was

in 30% of patients, single-
disease was ectly predicted in 30%,
al parathyroid glands were not located
and discordant results were provided




ecifically studied double
nd combined techniques



s the advantage of being more
the site of an adenoma in

n of ectopic glands, particularly in the
inum.



tudy involving 184 patients ( ),
sestamibi scintigraphy with
oved the sensitivity (81%
1 scintigraphy

ined] versus 70% [US alone] and 64 %
estamibi scintigraphy alone]), and
rdant imaging improved the surgical



https://pubs.rsna.org/doi/10.1148/rg.210170#r24

reviewed preoperative
PmTc-gsestamibi, found a

of 95% versus 80% for
r scintigraphy alone**

arly, Sipersteinetal. [ ] predicted 79%
] success in their prospective study
ining both techniques versus 74 % for
phy and 687% for scintigraphy alone.


https://ajronline.org/doi/10.2214/AJR.06.0938#core-REF37

1 scanning, as compared with

ict potential ectopic sites with
). The detection of
ecognized limitation,
as can show reduced


https://pubs.rsna.org/doi/10.1148/rg.210170#r25

e causes of false-positive and
Ings 1s important



Findings at ®"Tc-Sestamibi Parathyroid
Scintigraphy

False-positive findings
Thyroid abnormalities, including multinodular
goiter, thyroiditis, and thyroid carcinoma:
delayed thyroid washout
Lymph nodes
Malignancy
Brown fat
Brown tumors
False-negative findings

Small size

Multgland or ectopic disease

Paucity of oxyphil cells within an adenoma

Parathvroid hyperplasia: rapid parathyroid
washout

P-glycoprotein or MDR gene expression: rapid
parathyroid washout

Source.—Reference 29.
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A ) CT scan

r-dimensional (4D) CT is an
1 and powerful tool for
ation of abnormal

_ 1 the setting of primary
barathyroidism



radiologists find the
ese examinations to be an



lonal CT involves a three-phase

ontrast arterial and delayed

hanism behind 4D CT is the
ement pattern, which acts as a surrogate
esion’s perfusion



institutions have modified
formed imaging with two or


https://pubs.rsna.org/doi/10.1148/rg.210170#r33

indicated in patients
contrast medium or

lodine therapy for thyroid

of contrast agent-induced
athy makes renal failure a relative
indication.



rtant 4D CT information to the

1ologist’s opinion and confidence level
ing what each candidate lesion
nts.



e or absence of ectopic or
rathyroid tissue, concurrent



clear medicine and 4D CT :
hown to have several

ding superior ostic performance in
omparative studies as well as relative

eness in challenging clinical scenarios,
s nonlocalizing US and / or nuclear

medicine imaging results multi glandular
~ disease (MGD) and recurrent PHPT




D CT, as compared with *™Tc-
CT, has been shown to
alization.

etrospective study involving 400 patients
s more sensitive for both single-gland

vs 75.1%) and multigland (58.2% vs
disease

= In another smaller study ( ), improved
detection of smaller adenomas ( ) and
ectopic glands was described.


https://pubs.rsna.org/doi/10.1148/rg.210170#r42
https://pubs.rsna.org/doi/10.1148/rg.210170#fig15

ifficulties in identifying glands
ase and concurrent thyroid



der for the potential advantages
lized for a given patient, the

ise to provide an

te interpretation, and many radiologists
CT image interpretation to be

idating, time-consuming, and difficult.



many candidate lesions are
ways the risk that an
led parathyroid lesion is

iptions of candidate lesions are most

hen accompanied by the radiologist’s
n of what the lesion represents and level
nostic confidence.



roid imaging has been
1 review of these images,
es, for concordance with



idence (or lack thereof) has



ncerns have been raised
radiation exposure with a

benefits of increased
stic accuracy (- ) likely outweigh the
tributable risk () in the typical
e-aged patient with PHPT


https://pubs.rsna.org/doi/full/10.1148/rg.2020190190#r38
https://pubs.rsna.org/doi/full/10.1148/rg.2020190190#r39

enomas are lower in attenuation
iodine-containing) thyroid
st enhanced images.

setting of chr
yroid adenomas may appear similar in
tion to that of abnormal thyroid gland
—contrast-enhanced images



hanced images, adenomas are
ibed as exhibiting higher

e thyroid in the arterial
and lower a tion than the thyroid
ing out) in the venous phase

er, this classic appearance is seen in
0% of adenomas



cribed enhancement pattern, the
wer degree of arterial
e thyroid gland but with

er washout the delayed phase

1l proportion of adenomas show
ement and washout similar to those of
roid gland. Underlying cystic change



varied enhancement patterns
omas may also exhibit cystic

izes lesion detection.

, the presence of a polar vessel increases
ence that a lesion is of parathyroid

igin, as opposed to the hilar blood supply of
~ a lymph node.



ore likely when no parathyroid
ified (88% specificity) ().
in MGD also tend to be

pecifically, the largest candidate lesion
led at 4D CT measuring less than 7 mm
specific for MGD, even when only a
esion is identified ( ).


https://pubs.rsna.org/doi/full/10.1148/rg.2020190190#r23
https://pubs.rsna.org/doi/full/10.1148/rg.2020190190#r23

se preoperatively.

erative plan



ted parathyroid hormone is
features, and parathyroid
es should raise suspicion,















Choline PET and PET/CT
ocalization

sis of 14 studies of choline PET
ISE_fluorocholine and two with

1 systematic review of 16 studies in
SE-fluorocholine PET/CT was used
ved sensitivities ranging from 80% to 100%.



highlighted the superiority
ine PET/CT, as compared with

adenomas and its specific role when
e investigations yielded negative or
lusive results.



tly published meta-analysis of
tudies involving the use of
1g modalities and 8495

d that choline PET/CT, as compared
er modalities, had the best

mance in patient- and lesion-based
tion analyses



tinal adenomas can also be
arly with choline PET/CT, as
c-sestamibi scanning,

red with the gamma radiation from
are less attenuated by bone



es of choline PET/CT
ibi SPECT /CT include a
ime and lower radiation

d head-to-head comparisons of 4D CT
BF_fluorocholine PET/CT have shown

or superior sensitivities with PET/CT



adiotracers lack specificity
intrinsic pharmacologic
matory, infective, and
o show uptake

avid and mimic intrathyroid adenomas.

se choline uptake is seen with thyroiditis
es disease, concealing intrathyroid
- adenomas.



an cause false-positive results,

mask adenomas when they
these parathyroid lesions

se false-negative results.


https://pubs.rsna.org/doi/10.1148/rg.210170#fig22
















Persistent/Recurrent PHPT

'

Reconsider indications for
repeat surgery and review
previous localization

!

Re-image ultrasound and
sestamibi

/ l

Negative or
Discordant imaging

i Positive Two or more of: [7
concordant 4D CT
Imaging Choline PET/CT

US-guided FNA for PTH

}

Re-operative MIP with

intra-operative PTH _
monitoring Venous sampling and

parathyroid arteriography

Positive lv Negative

F 3

Positive
l Negative
All negative: Consider
conservative treatment or
rarely BNE
[ {71 {3

calization in patients with persistent or recurrent PHPT who present to the authors’ cente
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Inexpensive Opemtor=dependent interpretation MNone

o radiaton BEctopic blind spots
Keadily available Patient factors: elevated body mass
Simultaneous thyroad assessment  index, kvphosis, lange goiter, or
Majority of glands are eutopic other anatomic factors
and perithyrodd
| planar Widely availlable Eadiation 6. 3=T. 8 maw
anid Ease of interpretation Longer acquisition

Asgessment for ectopic glands Cannot assess thyroed
Reduced detection of oxyphil-poor

adenomas
Mulrigland discase

Excellent anatomic detail Eeporter dependent 10.4 mSv for
st acquasition Irradhation, especially to thyrod three-phase
Ectomc glands lochnated contrast material Protoco]
Multgland disease Techrical arnfacts
Mo radiaon Limited sensitiviry Mone
Ectopic glands Artfact from thoracic inlet and

MOVETent

Lower spatial resolution than CT
(thus difficulty depicting smaller

adenomas)
Implanted medical devices
Longer acquisition time
Improved spatial resolution com=- High cost & mav for V-
pared with SPECT Lower avalabality fluorocholine

Ectopic glands Monspecihcty of tracer uptake and "



U Hypoechoic mass highly suggestive for parathyroid adenoma

’ Enlarged parathyroid glands,
_ suggestive for parathyroid hyperplasia

Hypoechoic thyroid nodule
@ Hyperechoic solid nodule

Jugular -

Corotig=4 =4 -

l

-5x9x18.5 mm
-FNA was done for PTH washout

-Good candidate for thermal
ablation

i
“ b W
/'\ \
&[]

[

Thyroid

-3.7%2.3Xx2.5 mm

-Good candidate for
ethanol ablation

Best Regards

"“Hv-\
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Normal Range

Hormone
Test Result Unit Method
Parafinyroid Hormone(sers®) - -+~ * 7 224 pgml  ECL 12-65
Dr.P. Ne tollahi Dr.F.S. Forootan
Fellowship of ematopa(hology MD,PhD. Medical Genetics Fellowship of hernatopathology
Dr.V. Ostadi
PhD. of Medical immunology
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PHY OF NECK FOR EVALUATION OF PARATHYROID ADENOMA:

ation of right side parathyroid glands was done with limitation secondary to large thyroi
e (35x25x60 mm).

ower parathyroid gland is seen with increased diameter, 10.6 x 3 x 8 mm containing
achoic area (in diameter of 3x2.2 mm) and increased vascular flow

ese findings can be suggestive for parathyroid adenoma in this gland

thanol ablation of this gland is an option

per gland is seen indiameter of 6.7 x 3 x4 mm

Best Regards

Dr. Mohammad Nilchian



SPECT-CT
Parathyroid SCINTIGRAPHY

Procedure:
15, 60 and 120 minutes after IV injection of 740 MBq Tc-99m sestamibi, the study

was performed from anterior neck and mediastinum. Spect-CT image obtain 60 minute
lfter injection as well. '

Description:

Imaging at 15 minutes shows bilateral thyroidal uptake with no focal uptake. On
delayed images complete radiotracer washout is noted. No focus of radiotracer retention
is noted on late views.

Interpretation:

* The study is negative for parathyroid adenoma.

N Note: Parathvroid Scinticraphv is not sensitive for detortinm nf o tbmmid L




) Parathyroid adenoma

16.5x7x14 mm

suprasternal notch

Microwave ablation was

lone
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N

roinferior to the left lobe of the thyroid: 33 x 12 x 11 mm, 2.3 cc

- Mﬁ 4

Carotid=t -1 -

Thyroid

Clavicle
|

——— - ——




Parathyroid adenoma

-Microwave ablated

-Decreased size
2.30cc — 1.12cc

-NO obvious vascular flow

3 L}
\
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Hormone

Test Result Unit Method Normal Range

Parathyroid Hormone(PTH) . ... ... H 133.7 pg/ml ECL 12-65

H=High
v

P. Nematollahi
Feflowship of hematopathology
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Dr.F.S. Forootan
MD,PhD. Medical Genetics

Dr.V. Ostadi

Dr.A. Abedi
Fellowship of hematopathology

PhD. of Medical Immunology
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-Sonographic appearance and
vascular flow is NOT typical for

parathyroid adenoma,

-but regarding hyperparathyroidism,

-FNA was done for PTH washout.

|

, / L L Thyroid




ND SONOGRAPHY OF THYROID AND NECK:

Thyroid lobes and isthmus have normal size, parenchymal echopattern and vascular flow.

» RL=46x16x12 mm RL volume= 5 cc

» LL=39x14.5x10 mm LL volume =3 cc

» AP diameter of isthmus =3 mm

There is NO evidence of cystic or solid thyroid nodule.

A hypoechoic area in diameter of 4.5x3x9.5 mm is seen posterior-inferior to right thyroid lobe.

Sonographic appearance and vascular flow is NOT typical for parathyroid adenoma, but
regarding hyperparathyroidism, FNA was done for PTH washout.
LAP is not detected.

Best Regards

Dr. Mohammad Nilchian
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Result Unit Method Normal Range

NWashout) . . H 350.8 pg/ml ECL < 100: suggestive the biopsy site d
contain PTH-secreting tissue
>=100: suggestive of the presence
PTH-secreting tissue

tollahi Dr.F.S. Forootan Dr.A. Abedi

topathology MD,PhD. Medical Genetics Fellowship of hematopatholo

Dr.V. Ostadi
_off f\"'g PhD. of Medical Imnmunology
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lypoechoic masses, suspicious for parathyroid adenoma

£

vas done for cytology

"H washout.

I~ Thyroid

f '
wOviC

FNA was done for cytology

and PTH washout.
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1Y OF NECK FOR EVALUATION OF PARATHYROID ADENOMA:

=choic mass with regular border and vascular flow in diameter of 12.5x6.5x20 mm is seen,
or-inferior to ieft iobe of thyroid.

vas done for cytology and PTH washout.

echoic mass with regular border and vascular flow in diameter of 6x8x13.5 mm is seen
or-inferior to right lobe of thyroid.

vas done for cytology and PTH washout.
not detected.

Best Regards

Dr. Mohammad Nilchian




\larged parathyroid gland, suggestive for parathyroid hyperplasia

rathyroid adenoma

o 3.7 X2x3.8mm




NOGRAPHY OF NECK FOR EVALUATION OF PARATHYROID GLANDS:

k;

Parathyroid glands are seen with increased size and normal parenchymal echopattem suggestive
for parathyroid hyperplasia.

Left lower parathyroid gland: 8.6x6.5x6.5 mm

Right upper parathyroid gland: 12.5x4x6 mm

Right lower parathyroid gland: 8.5x4.5x5 mm

A hypoechoic mass in diameter of 3.7x2x3.8 mm is seen in left lower parathyroid gland, highly

suggestive for parathyroid adenoma.
A hypoechoic mass in diameter of 5x2.5x8 mm is seen in right upper parathyroid gland, highly

suggestive for parathyroid adenoma.

Best Regards

Dr. Mohammad Nilchian




-ation 326 mL7mm/ 1Stage G1>90

Stage G2: 60-89 g
Stage G3a: 45-59 2
Stage G3b: 30-44 1
Stage G4: 15-29 3
Stage G5: <15 1
43 mgfdL. . 2645 ,
142 U/L 64-306 ;
422 U/L <530
4.7 g/dL 3.5-5.0
84 pg/dL 39-149 :
266 ng/dL 250-450 3
213 mg/dl 200-360
tion 31.6 % ~ 20-50

NN (f;r;rj/
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cific Clinical Chemistry;HPLC

st Risk Resulit Unit Reference( Based on Sex/Age)

itamin. D3;25 OH. 57.53 ng/mL Deficient <10

holecalciferol; HPLC Insufficient 10-29
Sufficient 30-100

Potential Intoxication >100

locrinology & Immunodiagnostics
st Risk Result Unit Reference( Based on Sex/Age)

SH. CLIA 1.570 plU/mL  0.5-5.5

, lot of preanalytical variable such as

rugs (Metformin,Steroids,NSAIDs,OCP,Anti-depressant,Lithium,Inorganic
odides,..) ,Stress, Hospitalization,Pregnancy,Long
asting,Exercise,Inflammation, Menstruation,.. cause prominent variation in
erum TSH level;for more information review-TSH pitfall in www.erythron-

ab.com.

H- O s e R e 5 e mi, - 056500 TR R

rritin-ECLIA ©162.46 ng/mL Premenopause 10- 100
postmenopause: 20-200
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1 the neck and reachable upper mediastinum. All lymph
vattern. They have anatomic vessels in Doppler survey.

> cc hypoechoic lesion with moderate vascularity

2 right thyroid lobe. The features are suggestive of




/ -excellent candidate for
thermal ablation or
| ethanol ablation




The thyroid lobes and isthmus have normal size, parenchymal echopattern &
vascular flow.

» RL=50x16x12 mm RL volume= 5.5 cc

7 LL=49x17x13 mm LL volume = 5.5 cc

» AP diameter of isthmus = 2.5 mm

There is NO solid or cystic nodule

Parotid glands are seen with increased size, suggestive for parathyroid hyperpla
Right upper gland: 8x3x7.5 mm

Right lower gland: 9x4.5x7 mm

_eft upper gland: 8.5x4x7 mm

_eft lower gland: 6.5x5x12 mm

A hypoechoic mass with regular border and internal vascular flow in diameter of
x2.5x4.7 mm is seen in left lower parathyroid gland, highly suggestive for
rarathyroid adenoma.

AP is not detected.
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Name: Zahra Rostami 1403.01.15
Dear Dr. Heidari No: 5829

O Highly suspicious lesion for parathyroid adenoma

15.5 x 6 x 22 mm

-FNA was done for PTH

washout.
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O Highly suspicious lesion for parathyroid adénoma
Parathyroid adenoma

Corotig=4 =4
il

e
. .:
3

o

\\

J -9x5x9 mm
-4x2x3 mm

/ | -FNA was done for
}W PTH washout.
|

-Good candidate for

thermal ablation

- ’ -Good candidate for

KPQ‘ - ' thermal ablation
: —




Hypoechoic mass, highly suspicious for parathyroid adenoma

\
Right

J;gular\-

Corotid -\ -i-

- FNA was done for PTH

washout.

- Ethanol ablation was done.




‘NA & SONOGRAPHY OF NECK FOR EVALUATION OF PARATHYROID GLANDS:

1. Anoval shape hypoechoic mass with internal vascular flow in diameter of 6x5.2x9 mm is seen,

posterior and inferior to right lobe of thyroid and lateral to esophagus. Parathyroid adenoma and
normal lymph node are in DDX.

FNA was done for PTH washout.

Best Regards

Dr. Mohammad Nilchian




O Isoechoic solid nodule with wall calcification & punctate microcalcification foci

O Hypoechoic mass,

suspicious for parathyroid

denoma
© wildly suspicious lymph SMG. //
node // ‘ leh

U J!ll'll' \
\ ./,, / \ /
7\
Corotig =y =4~ W & FNA was done.
| - Thyroid
Covicla

I
FNA was done for PTH &

TG washout.

Best Regards

Mo BAalecamnssamsd Al abliam




FNA AND SONOGRAPHY OF THYROID AND NECK:

; 8

The thyroid lobes and isthmus have normal size & parenchymal echopattem.

» RL=48x17.5x14 mm RL volume=6.5 cc

» LL=45x19x11 mm LL volume =5 cc

» AP diameter of isthmus =4 mm

An isoechoic solid nodule with regular border, wall calcification & punctate microcalcification foci

in diameter of 10x8x15 mm is seen in middle part of left lobe.
(ATA: Intermediate suspicion ACR-TIRADS: Highly suspicious, V)
FNA was done.

A similar nodule in diameter of 3 mm is seen, superior to mentioned nodule.

A similar nodule in diameter of 4.6x4.2x4.5 mm is seen in lower part of right lobe.

A hypoechoic mass with regular border, vascular flow & NO calcification in diameter of 7X7x16mm
is seen posterior-inferior to left lobe of thyroid, anterolateral to esophagus, suspicious for
parathyroid adenoma. suspicious lymph node is in DDX.

FNA was done for PTH & TG washout.

A hypoechoic mass with NO obvious vascular flow or calcification in diameter of 7.5x4.5 mm is

seen posterior-inferior to right lobe, suggestive for mildly suspicious lymph node.
Parotid and submandibular glands have normal appearance.




SPECT-CT
Parathyroid Scintigraphy

Procedure:

15, 60 and 120 minutes after IV injection of 740 MBq Tc-99m
sestamibi, the study was performed from anterior neck and mediastinum.
Spect-CT image obtain 60 minute afier injection as well.

Description:

Imaging at 15 minutes shows bilateral thyroidal uptake with no focal
uptake. On delayed images complete radiotracer washout is noted. No
Jocus of radiotracer retention is noted on late views.

Interpretation:

The study is negative for parathyroid adenoma.

*Parathyroid scan is not sensitive for evaluation of parathyroid
hyperplasia.
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Totall Thyroidectomy&left parathyroidectomy &central neck lymphnodectomy
Nol: labeled as total thyroidectomy

focus Tumor focality:two
Tumor site: Left lobe and right
Tumor size : tumor size in left lobe centimeters: 1.5cm and in right lobe:0.3 cm

Histologic tumor type:papillary carcinoma
Tumor Necrosis: Abscent

Vascular invasion: Abscent

Capsular invasion:Abscent

Extra thyroid extension: Can not be assessed

Distance metastasis:Can not be assessed (Mx

pTNM classification (AJCC 8th Edition
TNM staging:T 1 N x Mx ,satge : (I)

pT category: 1 .5cm (T1)

p M category: Can not be determined from submitted specimen.(Mx)
Noll: Left parathyroid adenoma

NollI: central neck lymphnodectomy

N x) labeled as'central lymph nodes ,specimen completely submitted include fibro-vascular tissue and lymph node )
(was not find :(Nx

Additional findings

Hashimoto thyroiditis in both lobes

Parathyroid ‘adenoma ikl 4
_



O enlarged parathyroid gland with mild central heterogenicity

€ 1soechoic nodule with calcification
9 Cystic nodule

<& Normal parathyroid gland

|

Right |

i

-Microwave ablation was ‘
done

-12x9x6 mm

SMG.

Best Regards
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SONOGRAPHY OF THYROID AND NECK:

1.

The thyroid lobes and isthmus have normal size, parenchymal echopattern and increased vascular

flow.
» RL=34x17x13 mm RL volume=4 cc
» LL=41x10.5x10 mm LL volume =2 cc

» AP diameter of isthmus = 2.5 mm

An isoechoic solid cystic (Mainly solid) nodule with regular border and wall calcification in
diameter of 11.5x7x11.5 mm is seen in right side of isthmus.

A similar nodule in diameter of 7.5x4.5x5.5 mm is seen in upper part of left lobe.

A similar nodule in diameter of 2 mm is seen in right side of isthmus.

(ATA: Intermediate suspicion ~ ACR-TIRADS: Moderately suspicious, IV)

Follow up sonography is recommended.

. A cystic nodule in diameter of 3.5 mm is seen in right side of isthmus. (Benign pattern)

A similar nodule in diameter of 3 mm is seen in upper part of right lobe.
Right lower parathyroid gland is mildly large (in diameter of 9x6x12 mm) and has increased
vascular flow & central mild heterogenicity.

Microwave ablation was done.

5. Left parathyroid gland is seen with normal size (5.7x3.4 mm).

LAP is not detected.

7  Parotid and submandibular alands have normal appearance
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Biochemistry continue
= s Infants : < 8
Calcium 12.2% mg/dL Enzymatic !ly-;g’rwz: l“l1 0
Adult > 18 vear : 8.5 - 10.5
Phosphorus 2.5* mg/dL photometric 2.7-50
Magnesium 2.08 mg/dL 19-25
Albumin 48 g/dL Photometric 35-52
* = Confiraned by Repeated Analysks
Calcium Phosphorus
= |
0278516 0285/16
02m9/12 0299/12
Albumin
0285/16
02/9/12

Hormone Analysis

Test Result Unit Risk Method Reference Interval
P.TH 163 pg/ml ECLIA 1565
- X . Deficient <10
Vitammm D3 (250H-Vitammne 53 ng/mL CLIA T e
D) Sufficient  :30-100
Toxic level >100
P.T.H Vitamin D3 (250H-Vitamine D)
I
o2msne 6
02/09/12 02/09/12

' Regards: Dr. M. Afzal

|




Name: Mrs. Shokat Yousefian
Date: 1402.05.25

Age: 70 Y/O

ID: 5129767357

Parathyroid Scan

Procedure:

The scan was performed after I.V. injection of 20 mCi of Tc99m-Sestamibi. Static and
SPECT images were obtained at early and delayed (15min, 90 and 180 hours) phases of

the neck and mediastinum.

Description:

The scan revealed normal washout of radiotracer from thyroid and parathyroid glands in
delayed planar and the SPECT images.

[mpression:

e Normal parathyroid scan.



O Hypoechoic mass, highly suggestive for parathyroid adenoma

Hypoechoic thyroid nodule

SMG i l;
\ M0, '
Right ,/ e
| i
Jugular - /,\‘ /\ :\ ‘
c/// .':\?
- 7x3.5x7 mm & 3.2x3.3x5.5mm | | 4 7 \
) "' \
-Although mentioned nodules are iy / ! Thres
intrathyroidal, v / V!Old

-but with low probability,
intrathyroidal parathyroid

adenomas are in DDX.

-FNA was done for PTH

washout,

[
/ ,I - 4.8x6.4x7 mm
|

- FNA was done for

PTH washout.

\

.... /_/\/

Best Regards

Dr Mohammad Nilchian




rararhyrovdScintigraphy with99mT7Tc-sestamibi 7

Patient Name: Mrs. Khosravi, Shahin Date:1401/12/08
Age: 53 Y/O Gender: F

Referring Physician: Dr.Behradmanesh

Imaging Procedure:

After IV injection of 20 mci 99mT. c-sestamibi, sequential imaging was
performed from neck and upper mediastinum in anterior projection. The
delayed images were obtained after 2 and 4 hours. Thyroid imaging was also
performed in another day.

Imaging Findings: e

o
Early images show homogenous activity in the thyroid gland. Delayed images
reveal no abnormal activity in the same region and normal radiotracer wash
out is seen from the thyroid gland

Impression:

The scan is negative for sestamibi-avidparathyroid adenoma.
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Hormone

Test Result Unit Method Normal Range

Parathyroid Hormone(FNWashout) . ... 71.6 (Left Lobe) pg/ml ECL < 100: suggestive the biopsy site do
contain PTH-secreting tissue
>=100: suggestive of the presence
PTH-secreting tissue

Parathyroid Hormone(FNWashout) . ... 69.3 (Right Lobe) pg/ml ECL < 100: suggestive the biopsy site do
contain PTH-secreting tissue
>=100: suggestive of the presence
PTH-secreting tissue

Parathyroid Hormone(FNWashout) . . .. 56830 (Left Cervical pg/ml ECL < 100: suggestive the biopsy site do

contain PTH-secreting tissue
>=100: suggestive of the presence
PTH-secreting tissue

Dr.P. Nematollahi
Fellowship of hematopathqglogy

Dr.F.S. Forootan
MD,PhD. Medical Genetics

Dr.V. Ostadi
PhD. of Medical Immunology

Dr.A. Abedi

Fellowship of hematopatholog



Name: Ali Asghar Mazaheri N 1402.11.29
Dear Dr. Rezvanian N No: 5277

‘ Parathyroid adenoma

| 0 Parathyroid adenoma

Highly suspicious lesion for SMG "i,’ ,‘
parathyroid adenoma L / L' ‘
Y ]

J.gularx- \

|

|

Corotig=4 =4 -
-24x8x17 mm

-43.5x9%x10.5 mm
-FNA has been done

-FNA has been done

-12x8.5x12.5 mm -7.5%x4.5x6 mm

-FNA has been done
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Dear Dr. Kachouie = TNy \N} No: 5770

| O Highly suspicious lesion for parathyroid adenoma

Right

J;gulsr\-

-FNA was done for PTH

-5x3x10 mm

washout

-Good candidate for "

thermal ablation

Best Reagards




X aucuL IName; VITS, raiemen Jjannesraie
Date: 1402/12/07

Age: 56 y/o

ID: 1141622521

Parathyroid Scan

Procedure:

The scan was performed after I.V. injection:of 20 mCi of Tc99m-Sestamibi. Static and
SPECT images were obtained at early and delayed (15min, 90 and 180 minutes) phases of
the neck and mediastinum.

Description:

The scan discloses homogeneous radiotraceruptake within the thyrbid bed thoroughly
which is consequently washed out in delayed images.

Impression:

¢ Normal parathyroid scan




Ol o damma 5373 SBT Dt plas S5

VP XNYINY £ 2 st

HEISYYOr): Lo uS S L
LT AN, S0P Y e

Vi S ol 1S G b Jw 00 1o~ s,wot?«bu,.sts;.m@,ﬁ)
& N
{ormone /

st Result Unit Method

rathyroid Hormone(FNWashout) . .-H 21738

pgml  ECL

Mtfz
< 100: suggestive the biopsy site does not
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Dr.F.S. Forootan
MD,PhD. Medical Genetics

Dr.V. Ostadi

Dr.A. Abedi
Fellowship of hematopathology

PhD. of Medical Immunology




Dear Dr: Taghipoor

Parathyroid Scintigraphy
(SPECT)

Procedure:

15,60, and 120 minutes afier IV injection of 740 MBg Tc-99m
sestamibi, the study was performed from anterior neck and mediastinum.

Description:
Imaging at 15 minutes shows normal uptake of thyroid gland with a
Sfocus of increased uptake adjacent to lower pole of right thyroid lobe.

Delayed images show complete radiotracer washout from both lobe with
a focus of radiotracer retention adjacent to lower pole of right lobe.

Interpretation:

The study is suspicious for parathyroid adenoma posterior to right
thyroid lobe. However a large thyroid nodule can mimic this
pattern. Further evaluation is recommended.




O Hypoechoic nodules with wall calcification

1 Hypoechoic solid nodules without caicification

| -23x25.5x31 mm

| -FNA was done for cytology
and calcitonin washout

- (Although it seems to be

intra thyroidal, but regarding
increased PTH) FNA was done
for PTH washout

N

TNV TV

-18x14x22 mm

-FNA was done for cytology
and calcitonin washout

- (Although it seems to be
intra thyroidal, but regarding
increased PTH) FNA was done
for PTH washout




Specimen:
A: Ultrasound guided FNA of right thyroid lobe, hypoechoic nodule
B: Ultrasound guided FNA of left thyroid lobe, calcified nodule

Macroscopic:
A: Received were 6 ml fluid and 6 smears. On the smears Pap and Giemsa staining were

~ nerformed. From fluid cell block was prepared and PTH and calcitonin concentration were

measured.
B: Received were 6 ml fluid and 7 smears. On the smears Pap and Giemsa staining were

performed. From fluid cell block was prepared and PTH and calcitonin concentration were
measured.

Microscopic: A&B: Smears revealed epithelial cells forming papilla, monolayer sheets and
clusters. These cells have large, oval nuclei with dispersed chromatin pattern and intranuclear
cytoplasmic inclusion. PTH and calcitonin in the needle washout after fine-needle aspiration

were undetectable.

Diagnosis:
A: Ultrasound guided FNA of right thyroid lobe, hypoechoic nodule:
Papillary carcinoma

B: Ultrasound guided FNA of left thyroid lobe, calcified nodule:
Papillary carcinoma
Pathologisg Dr.Mitra Hejdarpour
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il //:/)?d
Iy JiSrogitT JISalS pasadio

Dy 02501 jlulols
TeG T o VYA iy



Name: Forough Ghadiri
Dear Dr. Behradmanesh

O Hypoechoic solid nodule

' Isoechoic solid nodule

|
Right
]

-10.5x5.5x7.7 mm
-Although mentioned nodule is |_
intrathyroidal, but

- Intrathyroidal parathyroid

adenoma is in DDX.

-FNA was done for cytology
and PTH washout

-Microwave ablation was

done.

1402.12.01
No: 5308




ntrathyroidal adenoma chronic

thyroiditis
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Hormone
Test Result Unit Method Normal Range
Parathyroid Hormone(FNWashout) . .H 8240 pg/ml ECL < 100: suggestive the biopsy site does not
contain PTH-secreting tissue
>=100: suggestive of the presence
PTH-secreting tissue
H=High
Checked by : Dr PN J
.
Dr.P. Nemato/lah/ Dr.F.S. Forootan Dr.A. Abedi
<y of h logy MD,PhD. Medical Genetics F p of logy
Dr.V. Ostadi

PhD. of Medical Inmunology
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) Hypoechoic nodule with NO calcification

) Mildly enlarged parathyroid glands

) Parathyroid adenoma

H l;
w.G. '
) Isoechoic nodule with wall 6 ,"‘ )
alcification //1 ‘leh

2XxX1.2x3mm

-Thermal or ethanol ablation is
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 © = |
ecommended, if it's \\ \ .i‘ o r/’/ ’/ ?L -5.2x4.2x5.7 mm
slinically indicated. ' la af
. ¥ . / l( | { " -Follow up sonography is
R - f ’f | recommended
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) Cystic nodule with hypoechoic component (secondary to thick secretion)

| Enlarged parathyroid gland ' Hypoechoic lesion
SMG. 0 |
nghl {
Jugular - / \

-If there is hyperparathyroidism,

’f/

\\

9%11.5%x19 mm radiologic ablation is

one echogenic focus & rim

s\

recommended

alcification - otherwise follow up sonography is

recommended.

enign pattern

Cystic fluid was aspirated

nd sent for cytology.
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FNA AND SONOGRAPHY OF THYROID AND NECK:

i

The left thyroid lobe and isthmus are atrophic.

The right thyroid lobe has normal size (Secondary to mentioned nodule).

Thyroid lobes and isthmus have decreased parenchymal echopattern & normal vascular flow.
» RL=31x15x13 mm RL volume= 3 cc

» LL=23x8x7 mm LL volume =0.6 cc

» AP diameter of isthmus =1 mm

2. A subcapsular cystic nodule with regular border, hypoechoic component (secondary to thick

secretion), one echogenic focus, rim calcification & NO vascular flow in diameter of 9x11.5x19 mm
is seen in right lobe. (benign pattern)

Cystic fluid was aspirated and sent for cytology.

Left lower parathyroid gland has increased size in diameter of 11.5x3.5x6 mm with hypoechoic
lesion in diameter of 2.2x2.5x5 mm.

if there is hyperparathyroidism, radiologic ablation is recommended, otherwise follow up

sonography is recommended.

4. LAP is not detected.

Best Regards

Dr. Mohammad Nilchian
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O Intra parathyroidal mass, highly suggestive for parathyroid adenoma
Hypoechoic noduie

Right

|

-3.4x3.9 mm

| J:gular'\-

- Thyroid nodule &

parathyroid adenoma are in

Carotid -\r -4

-3.7x2.9x2.8 mm

-FNA is recommended for
PTH washout

-Candidate for Ethanol
ablation




O Parathyroid adenoma

Jugular \-
Coroti -\ -\ -

-8.2x5.5x6 mm
-2xXx1.5mm
-Microwave ablation both

adenomas was done




INOGRAPHY OF NECK FOR EVALUATION OF PARATHYROID GLANDS:

1. A hypoechoic solid mass in diameter of 8.2x5.5x6 mm is seen, posterior-inferior to lower pole of
right lobe of thyroid.
» Sonographic appearance and vascular flow are compatible with parathyroid
adenoma.
> During ablation it was cleared that other hypoechoic mass in diameter of 2x1.5 mm
is seen adjacent to mentioned mass.

2. Microwave ablation of both mentioned masses was done.

3. There is NO suspicious thyroid nodule.

Best Regards

Dr. Mohammad Nilchian




Dear Dr. Mir Pourian No: 5458

. O Hypoechoic nodule

) Highly suspicious lesion for parathyroid adenoma

Hyperechoic solid cystic nodule / , | /' |
| /|
Right /

-19.5x15.5x25 mm -9.5x7.5x10 mm

-FNA was done for PTH -FNA was done for

washout.




NOGRAPHY OF NECK:

1. Right jugular vein has decreased size and NO vascular flow in favor of chronic thrombosis.

2. Leftjugular vein has normal appearance and NO thrombosis is noted.

3. A hypoechoic solid nodule with regular border & NO calcification in diameter of 9.5x7.5x10 mm is
seen in lower part of left lobe.
(ATA: intermediate suspicion = ACR-TIRADS: moderately suspicious, IV)

FNA was done.

4. A hyperechoic solid cystic nodule with regular border in diameter of 6.5x4 mm is seen in middle
part of left lobe.
(ATA: Low suspicion ACR-TIRADS: NO suspicious, 1I)

5. A hypoechoic solid mass with regular border in diameter of 19.5x15.5x25 mm is seen
posterolateral to lower part of right lobe, highly suggestive for parathyroid adenoma.
FNA was done for PTH washout.

6. LAP is not detected.

7. Parotid and submandibular glands have normal appearance.

Impression:
e Left thyroid lobe nodule, suspicious for PTC
e Left cervical mass, suspicious for parathyroid adenoma

¢ Rightjugular vein chronic thrombosis




I'here is no evidence of biliary ectasia.
2. Gallbladder is not seen. (Cholecystectomy)
3. Body of pancreas is normal.
Spleen has increased size with normal parenchymal echopattern (Spleen span: 165 mm & spleen size:
165x88x128 mm)
5. Both kidneys are seen with increased size, significant increased parenchymal echopattern and
numerous cysts, compatible with ADPKD.
~ Right kidney size= 151x64 mm Parenchymal thickness= 23 mm
~ Left kidney size= 155x61 mm Parenchymal thickness= 20 mm
No sign of renal parenchymal disease is seen.
Bilateral mild hydronephrosis is seen, more dominant in right side, most likely secondary to urinary
bladder volume.
No renal stone or is seen, bilaterally.
There are bilateral numerous cortical cysts upto 57x52 mm in right kidney and 68x42 mm in left
kidney.
6. Urinary bladder is seen with normal volume (160 cc) and mucosal thickness with no stone or mass
lesion.
7. Prostate has normal size at 40x25x35 mm with 19 cc volume, without bulging into the urinary bladder.
8. No free fluid is seen in abdominopelvic cavity.

pression:
e Splenomegaly

e ADPKD associated with significant increased parenchymal echopattern
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Specimen:
A: Ultrasound guided FNA of right cervical mass
B: Ultrasound guided FNA of left thyroid lobe

Macroscopic: A: Received were 2 ml fluid and 8 smears. On the smears Pap and Giemsa
staining were performed. In fluid PTH concentration was measured.

B: Received were 4 ml fluid and 7 smears. On the smears Pap and Giemsa staining were
performed. From fluid cell block was prepared.

Microscopic: A: Smears revealed neuroendocrine epithelial cells forming monolayer sheets
and clusters. These cells have small and uniform nuclei. PTH concentration in the needle
washout after fine-needle aspiration was more than 1000 ng/ml.

. B: Smears revealed epithelial cells forming papilla, monolayer sheets and clusters. These cells

have large, oval nuclei with dispersed chromatin pattern.

Diagnosis: »
A: Ultrasound guided FNA of right cervical mass:
Parathyroid adenoma '

B: Ultrasound guided FNA of left thyroid lobe :
Findings are suspicious for Papillary carcinoma

Pathologist: Dr.Mitra Heidarpour
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pecimen: Sonoguided FNA of left thyroid lobe

Tacroscopic: Received were 10 smears. On the smear P

ap and Giemsa stain were
erformed.

]

licroscopic: Cytologically in a b
licular cells with macrofol
ocally some clusters of aty
anty.

ackground ot lymphocytic thyroiditis, some clusters of
licular, microfollicular and honey comb sheet pattern are seen.
pical hurthle cells with enlarged nuclei are seen. Colloid is

lagnosis: Atypia of Undetermined Significance (AUS)

bmment: A background of lymphoc
irthle cells are seen. So, further s
commended.

ytic thyroiditis with some clusters of atypical
ampling after an appropriate interval is

Pathologist: Dr.Mitra Heidarpour




| O Hypoechoic mass

_most likely in favor of benign |

reactive lymph node

- Parathyroid adenoma with
| very low probability is in DDX

-FNA was done for PTH

washout (regarding

increased serum PTH)

—




A AND SONOGRAPHY OF THYROID AND NECK:

1.

The thyroid lobes have mild increased size, decreased & heterogeneous parenchymal
echopattern, pseudonodules and increased vascular flow, compatible with chronic thyroiditis.

» RL=46x17x16 mm RL volume=7 cc

» LL=50x19x12 mm LL volume =6 cc

» AP diameter of isthmus =1 mm

There is no evidence of cystic or solid thyroid nodule. (The nodule, which has been sampled

for FNA, is pseudo nodule and isn't real nodule.)

3. LAP is not detected.

A hypoechoic mass with regular border and internal vascular flow in diameter of 5x4.5x9 mm is
seen in para midline, right side, inferior part of neck, most likely in favor of benign reactive

lymph node and parathyroid adenoma with very low probability is in DDX,
FNA was done for PTH washout. (Regarding increased serum PTH)

Parotid and submandibular glands have normal appearance.

Best Regards

Dr. Mohammad Nilchian
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Name: Zahra Mohammadi 1403.01.27
Dear Dr. Behradmanesh No: 6031

O Parathyroid adenoma Highly suspicious lesion for parathyroid adenoma

Hypoechoic solid nodule

Left
-4 5x4x6.5 mm
-10.5x6x8.5 mm - FNA was done for PTH
-FNA was done washout.

-Pathologic report: -Pathologic report:

P .
Benign nodule arathyroid adenoma

-Good candidate for

-16.5x8x19 mm thermal ablation

-FNA was done

- Pathologic report: 8.5x8.5x7 mm

Benign nodule -Good candidate for

thermal ablation
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Specimen:

A: Ultrasound guided FNA of thyroid isthmus nodule
B: Ultrasound guided FNA of left thyroid lobe
C: Ultrasound guided FNA of left cervical mass

Macroscopic:

A: Received were 4 ml fluid and 8 smears. On the smears Pap and Giemsa staining were
performed. From fluid cell block was prepared.

B: Received were 6 ml fluid and 6 smears. On the smears Pap and Giemsa staining were
performed. From fluid cell block was prepared and PTH concentration was measured.
C: Received was 2 ml fluid from in which PTH concentration was measured.

Microscopic: A&B: Cytologically in a background of degenerated RBCs, some clusters of
follicular cells with macrofollicular and honey comb sheet pattern are seen. These cells have
small uniform nuclei. Colloid is abundant and some hemosiderin laden macrophages are also
noted. PTH was undetectable in the needle washout after fine-needle aspiration. There is NO
evidence of malignancy in this specimen.

C: Smears revealed neuroendocrine epithelial cells forming monolayer sheets and clusters.
These cells have small and uniform nuclei . PTH concentration in the needle washout after
fine-needle aspiration was more than 1000 ng/ml.

Diagnosis:
A: Ultrasound guided FNA of thyroid isthmus nodule:
Benign follicular nodule (Nodular goiter)

B: Ultrasound guided FNA of left thyroid lobe:
Benign follicular nodule (Nodular goiter)

C: Ultrasound guided FNA of left cervical mass:

IR | CREWIIl] e AN RIS AR
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