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POJ1b MPULLEJIbHOW TOHKOUTOJIbHON ACMUPALLMOHHOW BUOMNCUU CO CMbIBOM .

HA NAPATTOPMOH B TONMUYECKON AUATHOCTUKE MHTPATUPEOUAHDbIX
NMAPAAAEHOM NP NEPBUYHOM NNMMNEPNAPATUPEO3E

© [O.T. benbuesuy’, B.B. BockoboliHrkos', .M. Knbiuesa', A.A. Pocnsikosa', [1.0. JlaabirnHa?

'®OIBY «HaumoHanbHbI MeAVLIMHCKUIA UCCe[0BaTENbCKIN LIEHTP SHZOKPUHONorun» Mun3gpasa Poccun, MockBa, Poccun
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CNOXHOCTW B TOMMYECKOW AMArHOCTMKE MEePBUYHOrO rMrneprnapTMpeosa B pafe ciyyae obycnoBieHbl BaprmabenbHOCTbIO
pacrnonoXeHnA OKONOLMTOBMAHbIX Xene3. Hanbonee yacto BepXHME OKOMOLUTOBUAHDBIE XKefe3bl OOHapYKMBaKOTCA Mo 3a-
OHemMeamnanbHOM NMOBEPXHOCTM MPaBOW U NEBOW OONEN LWUTOBUOHOWN Xene3bl (BepXHAA TPeTb AOMK), XOTA BCTPeYalTca
N Ha ypoBHe budypKauum obLleint COHHOM apTepun, 3a FIOTKOW 1 MULLEBOAOM, 1 UHTpaTMpeonaHo (1%). PacnonoxeHue
HXKHVIX OKOJTOLUTOBUHbIX Xene3 6onee BapuabenbHo: No 60KOBOW WV 3aHEN MOBEPXHOCTY, N HXKE HUXKHErO Mositoca
LWMTOBMAHOM »ene3bl Ha pacctoaHun 0,2-1,5 cm, B porax TMMyca, B nepegHemM 1nv 3agHemM CpefoCTeHun, MHTpaTnpeona-
HO (1-2%). OTO 0O6BACHAETCA CTOXKHbBIM 1 MPOAOCIPKUTENIbHBIM XapakTepoM MuUrpaummn 3adyatka us lll-IV ;kabepHoro kapmaHa
B Xofie aMbpuoreHesa. Tonmyeckas AMArHOCTUKa NPy NepPBUYHOM FrnepnapaTMpeo3e onvpaeTcs Ha AaHHble Y3M opraHoB
wewn, CUMHTUFPadUN C TEXHETPUNOM, MYSIBTUCINPANbHOM KOMMBTEPHOI TOMOrpadun opraHoB Len 1 cpeaocTeHus. Mpu co-
YeTaHUM MHOIOY3/10BOro 306a 1 MHTPATUPEOVAHOTO PACMONOXKEHUA OKOMOLNTOBUAHON XKene3bl MOryT BO3HUKHYTb [OMOJI-
HUTENIbHbIE CJZIOXKHOCTU B BEPUPMKALMM PA3NYHBIX Y370B (y3J1bl LMTOBUAHON Xesie3bl NN OKONIOLUTOBUAHbIE »Kefe3bl).
B HacTosLen cTaTbe 006CY>KAAeTCA ABa KNMHUYECKUX CITyYas MHTPATMPEOUAHOIO PACTONOXKEHVA OKOMOWMTOBUAHBIX »Kefes.
[Noka3aH anropntm TONUYECKOro NOATBEPXKAEHNA AnarHo3a. OnpepaeneHvie ypoBHA NMapaTropMoHa B MyHKTaTe 13 NoJo3pu-
TesIbHbIX 00pa30BaHNiA, KOTOPbIE MOTYT NPEACTaBATb COOOWN MHTPATUPEOUAHbIE OKONOLUTOBUAHbIE Mefie3bl VN Y37ibl Wi-
TOBUIHOW >eie3bl, MOMOXET 136exaTb AMarHOCTUYECKUX OLINOOK.

KJMHOYEBbBIE CJTOBA: MepauuHbii runepnapatpeos; MITIT; nyHKLMOHHAA TOHKOMIOAbHAA acnupaLyoHHas 6uoncus; TAB; MHTpaTupeo-
naHaA napaageHoma; napatropmoH; MTr

ROLE OF PARATHYROID HORMONE MEASUREMENT IN FINE-NEEDLE ASPIRATION BIOPSY
WASHOUT IN DIAGNOSIS AND TREATMENT OF PRIMARY HYPERPARATHYROIDISM
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In this article, we discuss difficulties in parathyroid localization modalities in diagnosis of primary hyperparathyroidism. Most
often, superior parathyroid glands are located on the posteromedial surface of the right and left lobes of the thyroid gland,
however, they also could be found at the carotid bifurcation, behind pharynx and esophagus, as well as inside thyroid gland.
Location of the inferior parathyroid glands is more variable: on the side or back surface, or below the lower pole of the
thyroid gland, as well as in thymus, posterior or anterior mediastinum, or inside thyroid. Localization modalities of primary
hyperparathyroidism are based on neck ultrasonography, scintigraphy with sestamibi, computed tomography of neck and
mediastinum. In cases with combination of multinodal goitre and an intrathyroid location of the parathyroid gland, there
might be additional difficulties in verification of various patterns (thyroid nodules or parathyroid glands). In this article, we
present two clinical cases of intrathyroid location of parathyroid glands. The algorithm of parathyroid adenoma localization
is shown. Determination of PTH level in washing liquid after fine-needle aspiration biopsy from necessary punctures of the
nodule formations, which can be either intrathyroid parathyroid glands or thyroid nodules, can also help to avoid diagnostic
mistakes.
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BACKGROUND 20:100 000 people per year;in recent years there has been
asteady increaseinincidence due to improved sensitivity

Primary hyperparathyroidism - is a condition caused  and availability of diagnostic methods. The prevalence of

by primary (i.e. not provoked by low calcium level in  PHPTisabout 1%, increases with age and reaches 2% and
blood) PTH-hyperproduction which leads to calcium more among patients older than 55 years. For patients
homeostasis disruption. The incidence of PHPT is about older than 60, men to women ratio is 1:3. PHPT is the
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third most common disease after diabetes mellitus and
thyroid disorders [1-4].

Overt PHPT is a serious condition because of
development of progressive disabling complications
such as: disorders of the musculoskeletal system
(osteoporosis, hyperparathyroid osteodystrophy , bone
deformation, fractures, gait disturbance), renal diseases
(nephrolithiasis, nephrocalcinosis, decrease in the
filtration and concentration function of the kidneys),
gastrointestinal (recurrent defects of the duodenal
and stomach mucosa, pancreatitis, calcification of the
pancreas, pancreatic calculus) and neurocognitive
disorders.Cardiovasculardisorders (arterial hypertension,
myocardial hypertrophy of the left ventricle and
diastolic dysfunction of the left ventricle, rhythm and
conduction abnormalities) may also be presented with
positive correlation to PHPT level, phosphorus-calcium
metabolism disturbance and filtration state of the
kidneys [5].

It's now generally accepted, that the preferred
therapeutic measure for the vast majority of overt cases
of PHPT is parathyroidectomy. The surgical treatment
is indicated for all patients with PHPT younger than 50
years, for patients with severe hypercalcemia (the level
of total serum calcium is increased on 0.25 mmol / | (1
mg%), according to reference interval established in
the laboratory), reduced glomerular filtration rate (less
than 60 ml/min/1,73m2), daily calcium excretion more
than 400 mg (10 mmol), decreased BMI in radial, femoral
bones or vertebrae less than -2.5 SD by the T-score [5,6].

One of the challenging problems of the PHPT
diagnostics and surgical treatment is understanding the
localization of parathyroid gland lesion before and during
operation. In 1986, the famous surgeon John Doppman
stated: «The only investigation of the localization, that
is indicated for the patient with untreated PHPT - is an
experimental vizualization by the surgeon during the
operation». In 90-95% of cases, experienced surgeons can
determine the localization and remove the adenoma of
the parathyroid gland without preoperative instrumental
visualization. However, currently the intervention could
be carried out only after previous topical diagnosis.
Usually there are four parathyroid glands located at the
back and on the side of the thyroid gland: two for each
lobe. Lungs develop from the endoderm of the third and
fourth gill pockets. Differentiation of parathyroid tissue
begins when embryo reaches 8-10 mm.

The lower parathyroid glands develop from the dorsal
portion of the third gill. The thymus gland develops from
the ventral part of the same branchial arch. Their common
origin is the cause of the thymic localization of the
lower parathyroid glands. In 80-90% of cases the lower
parathyroid glands are located at the level of the lower
poles of the thyroid gland, but the glands of this pair, as
well as additional PTG, can be located in the thickness
of the thyroid gland, under its capsule, in the anterior
or posterior mediastinum, in the thymus gland, behind
esophagus, near the bifurcation of the carotid artery, etc.
[8,9]. Such localization may be suspected by ultrasound
evaluation. 5-10% adenomas of the parathyroid glands
are located atypically due to embryogenesis impairment.
It's more common for lower parathyroid glands [7,8].

The most often used instrumental diagnostics
methods for PHPT are ultrasound and radionuclide
diagnostic methods, such as, planar scintigraphy with
99mTc-sestamibi and single-photon emission computer
tomography (SPECT / CT), as well as MSCT with contrast
enhancement. According to the literary sources, these
methods have different sensitivity and specificity [11,
13].

Ultrasound examination of the neck region is
recommended as the first stage of topical diagnosis of
PHPT. This diagnostic method is safe and widely used to
visualize enlarged parathyroid glands. Sensitivity and
specificity of the examination depend on the expert's
experience, the size and location of the glands, so the
results could be variable. The sensitivity of the method,
according to different data, ranges from 36 to 90%, and
is correlated with the qualification of the specialist doing
the examination. Specificity reaches 99%. According to
the results of different authors, with gland mass less
than 500 mg, the sensitivity of the method decreases to
30% [5]. Ultrasound examination can identify up to 60-
70% of atypically located parathyroid glands. Topical
diagnostics is complicated if there is a combination
of primary hyperparathyroidism with a multinodular
conglomerate goiter. Additional difficulties could
occur due to intracapsular location of the PTH, as the
adenoma can be squeezed or deformed, which makes
it difficult not only to diagnose, but to surgically treat
it later. Scintigraphy with technetium (99mTc-MIBI)
allows to detect the parathyroid adenomas both on the
neck and other regions. The sensitivity of scanning with
technetium is 60-90% [11]. Combined with SPECT/CT,
this method effectively allows to localize parathyroid
adenomas, especially at their dystopic location or after
ineffective surgical treatment. However, in the presence of
functionally active intrathyroid formations, this method
cannot reliably specify their origin. Multispiral computer
and magnetic resonance imaging have sensitivity of 90-
95%, but low specificity. These studies evaluate the blood
flow intensity and clearly model the spatial arrangement.
They are also used to localize pathological parathyroid
glands, especially in their retrosternal localization.
The disadvantages of the method are relatively low
availability, high cost and the presence of a significant
radiation load [5].

When the clinical diagnosis of PHPT is not in doubt
according to clinical and laboratory data, but the topical
diagnosis is contraversial, or differential diagnosis
with thyroid gland/paratracheal metastasis of a highly
differentiated thyroid canceris required, PTH (and TG in in
case of exclusion of metastasis) in the washout fluid from
the fine-needle after a aspiration biopsy of suspicious
formation could be a useful method. According to the
results of foreign authors, its sensitivity and specificity
are very high and reach 91% and 100%, respectively [12].

The method is relatively simple to perform. Under the
ultrasonic control with a linear sensor of 7.5 MHz 60 mm
long, the puncture of modified PTG is performed with
a 5.0 or 10.0 ml syringe with a 21-23G needle. Than the
lavage with 1.0 ml of stabilized solution is performed
through the fine-needle for several times. Afterwards
the PTH level is examined in the fluid. In most cases the
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PTH level less then 100pg/ml means, that the puncture
was performed not from the PTG. The PTH level from the
washout fluid, several times higher than the basal level
in the blood, indicates the presence of adenoma. [15,16].
The PTH level several times higher than the blood level
(usually the result is more than 10 fold higher) can
unequivocally prove the presence of an intrathyroid
parathyroid adenoma. Previously, the question of the
probability of paratyromatosis after multiple parathyroid
adenomas fine-needle punctures was discussed in the
professional literature, but none of the studies revealed
development of parathyromatosis [12]. Among side
effects of fine-needle aspiration biopsies different
authors highlight local changes (pain, flushing, local
inflammation, hemorrhage, etc.) and general effects
(syncope, collapse, etc.). During the further surgical
treatment no additional complication associated with
previous fine-needle puncture could be seen.

Cytological examination of the material obtained
with aspiration biopsy of the PTG is quite challenging.
Morphologically it's nearly impossible to distinguish
separated PTG cells from the follicular tumor cells
of the thyroid gland. Considering this circumstance,
routine fine-needle puncture biopsy of PTG with further
cytological examination in PHPT is not recommended.

To assess the effectiveness of surgical intervention, the
intraoperative determination of the PTH level dynamics
is performed: the first point - before the operation, the
second - 15 minutes after the removal of the adenoma
or hyperplastic parathyroid gland [14]. The method is
characterized by high predictive value. The decrease
in PTH levels on more than 50% indicates successful
surgerical outcome.

Sometimes a decrease in PTH level occurs only on the
following day, which may be due to additional release
of PTH during long-term intraoperative revision and
isolation of parathyroid adenoma, or the presence of
renal failure [10].

Clinical examples are given as illustrations to the
described diagnostic problem.

CASES DESCRIPTION

Clinical case N21

Patient B. 54 years old, admitted to the surgery
department of the Endocrinology Research Center with
diagnosis: Primary hyperparathyroidism, skeletal-visceral
form. Adenoma of the upper right parathyroid gland.
Generalized osteoporosis, with a maximum BMD decrease
in lumbar spine up to - 4.2 SD. Urolithiasis. Bilateral
nephrolithiasis. Patient also had previously diagnosed
bilateral multinodular euthyroid goiter grade Il.

According to previous medical history, increased
calcium level in blood was estimated for the first time
in February 2017 during routine medical check-up. Later
on summer 2017 the diagnosis of PHPT was verified:
PTH-137.6 pg / ml (15-65), 25-OH-vitamin D - 27 nmol /
I (30-100 nmol / 1), total calcium - 2.62 mmol / | (2.10-
2.55). According to osteodensitometry, there was a BMD
decrease up to -4.2 SD by the T-score in the lumbar spine
region, which stands for osteoporosis.

According to the scintigraphy with technetium, the
focus of increased accumulation of RFP in the projection
of the upper pole of the right lobe was detected (Fig. 1).

Ultrasound examination of the neck organs from
June 2017 showed the thyroid gland volume of 13 ml.
There were several nodes of 0.4-0.8 cm in the right lobe,
one of which was calcinated. In the left lobe there were
several zones 0.3 cm in diameter. In the upper third of
the right lobe 1.4 cm mass depressed into the tissue of
the thyroid gland was defined (intrathyroid parathyroid
adenoma?) (Fig. 2). To confirm the diagnosis a fine-
needle intrathyroid node biopsy with further PTH level
examination in washout fluid was performed with the
result of 420 pg/ml.

During the surgical revision a dark brown mass 1.0
cm in diameter was revealed behind the right lobe of
the thyroid gland. Afterwards the mass was surgically
removed. Several nodes were also palpable in the right
lobe 1.0-1.5 cm in diameter. Given the pre-operative
data for intrathyroid localization of the PTG, right
hemithyroidectomy was performed with the control of
the recurrent nerve and normal right lower PTG (0.5 cm).
According to the intraoperative ultrasound control - no
additional formations in the right lobe of the thyroid
gland was determined. Laboratory study of basal PTH
level - 201 pg/ml, 20 min after removal - 220 pg / ml. The
following day PTH level - 45.54 pg / ml, total calcium level
2.13 mmol / |, ionized calcium 1.05 mmol/I. Absence of a
post-surgical decrease in PTH levels can be explained by
additional hormone release during long-term revision.

According to histological examination of the
postoperative material in the tissue of the right lobe of
the thyroid gland with signs of macro- and microfollicular
colloid goiter intrathyroidally located adenoma of the
parathyroid gland was detected with predominantly
solid- trabecular structure of the main cells. Separately
located brown tissue was a colloid node.

The patient was discharged from the hospital in a
satisfactory condition, the calcium metabolism control
once in a month was recommended.

Fig. 1. Scintigraphy of parathyroid glands with technetium. The arrow
indicates the area of residual high accumulation of RFP, parathyroid
adenoma.
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Fig. 2. Ultrasound examination of the thyroid gland. The arrow shows
the intrathyroid localization of the parathyroid adenoma surrounded by
thyroid tissue. On the right picture - colloidal nodes of the same lobe of

the thyroid gland.

Clinical case N22

Patient K. 65 years old, admitted to the surgery
department of the Endocrinology Research Center with
diagnosis: Primary hyperparathyroidism, skeletal form.
Adenoma ofthe lower right parathyroid gland. Osteoporosis
of the radius with a maximum BMD reduction up to -2.5
SD by T-score. Concomitant diseases: multinodular toxic
goiter. Radioiodine therapy from 01.2017 (activity I-131 1.1
GBq). Euthyroidism on the underlying drug therapy.

From the previous medical history it is known that the
total calcium level in blood was maximum increased up
to 2.87 mmol / | (2.15-2.55), ionized calcium up to 1.45
mmol /1(1.13-1.32) at the end of 2016.

During further survey in March 2017, an increase in
PTH level up to 82.27 pmol / L (1.6-6.9) was detected.
The daily calciuria was 12.42 mmol / day (2.5-7.5).
Based on the neck ultrasound results, the volume of the
thyroid gland - 42 ml, the tissue was changed in chronic
autoimmune manner.

In the right lobe a conglomerate node 4 cm in
diameter was defined, at the lower pole of the right lobe
a hypoechoic mass of 1.4x1.0x0.7 cm was determined
(echographic signs of an adenoma of the right lower
parathyroid gland) (Fig. 3).

Considering the patient's will to refrain from surgical
treatment, Cinacalcet 60 mg / day for two months was
prescribed with further decrease of total calcium level
to 2.55 mmol / |, and no dynamics in ionized calcium
level (1.44 mmol/l). After the unprompted Cinacalcet
withdrawal, according to laboratory tests from August
2017 there was an increase in PTH level up to 91.80 (1.6
- 6.9), total calcium level up to 2.81 mmol/I. Scintigraphy
with technetium was not carried out, because of a
previously defined "hot" node in the thyroid gland
according to scintigraphy with iodine 123 (before
radioiodine therapy), which would make it difficult to
interpret the results of the study (Fig. 4).

OnMay 2017, patient was diagnosed with osteoporosis
(PHPT complication) according to osteodensitometry
results of radial bone BMD decrease to -2.5 SD by T-score.

During the surgery the revision of the parathyroid
glands without removing of the right lobe of the thyroid
gland, was impossible due to the presence of a large
conglomerate nodal formation in the right lobe of the

Fig. 3. Ultrasound of the thyroid gland. The blue arrow indicates a colloidal
node, the red arrow - intrathyroid parathyroid adenoma.

thyroid gland and the progressive fibrous-adhesive
process. Right hemithyroidectomy was performed. In the
right lobe of the thyroid gland, two colloid nodes 1,0 and
4,0 cm in diameter were detected. With further revision
a hyperplastic upper right PTG 0.7 cm in diameter was
revealed. Urgent morphological examination of the
removed intrathyroid mass confirmed adenoma. Basal
PTH level in blood - 113 pg / ml; 15 min after removal of
the mass-12 pg/ ml.

Normalization of total and ionized calcium levels in
blood were seen on the following day.

According to routine histological examination,
an intrathyroid adenoma of the parathyroid gland
with microfollicular structure and attached tissues of
parathyroid gland with signs of atrophy were seen. In
thyroid gland tissue a picture of multinodular macro-
microfollicular colloid goiter with cyst formation and
degenerative changes were detected.

DISCUSSION

The management and treatment of patients with
PHPT is usually conducted in specialized centers to
avoid possible tactical and technical mistakes. Despite
of the simplicity of the diagnosis and treatment of this
pathology, there are many details, underestimation of
which may lead to complications during surgery and
need for repeated interventions.
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Fig. 4. Scintigraphy of the thyroid gland before radioiodine therapy.

In the first clinical case, there was a risk of removal
the colloidal thyroid node abandoning the intrathyroid
adenoma, which would result in a second operation.
In the second example there were also difficulties
with intraoperative verification of the parathyroid
adenoma. These problems could be avoided with PTH
level determination in the washout fluid from the
site of interest on outpatient stage. In some cases, an
intraoperative ultrasound control is needed. Usually it is
performed in case of discrepancy between preoperative
topical diagnostics results and the picture seen during

surgery. This proves the importance of accurate topical
verification of the adenoma during preoperative stage.

CONCLUSION

Precise topical diagnosis of the parathyroid adenoma
is necessary for the successful surgical treatment of
PGPT. The first step after confirming the clinical diagnosis
of primary hyperparathyroidism is an ultrasound
examination of the neck region performed by the expert.
In case of an absence of clear visualization or small
size of the formation, it is recommended to perform a
scintigraphy with technetium or MSCT of the neck and
mediastinum with contrast reinforcement.

One of the effective methods of topical diagnosis of
PHPT is the determination of PTH level in fine-needle
washout fluid after aspiration biopsy. This method
showed high sensitivity (91%) and specificity (100%).
The examination of PTH level in washout fluid from
the fine-needle is not a routine method of diagnosis
and is recommended only in case of verified PHPT for a
differential topical diagnosis between parathyroid tissue
and other formations: a tissue of the thyroid gland in
the case of concomitant multinodal goiter, paratracheal
lymph nodes, thyroid cancer metastasis, and also for
confirmation or exclusion of intrathyroid parathyroid
adenomas.
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