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PSAMMOMA BODIES IN LYMPH NODES
OF THE NECK: POSSIBLE PRECURSOR
OF LOCOREGIONAL METASTASES

OF PAPILLARY THYROID CARCINOMA

Background. Papillary thyroid carcinoma (PTC) is the most common type of well-differentiated thyroid cancer ac-
counting for up to 80% of all thyroid neoplasms. Metastases to the regional lymph nodes (RLN) of the neck are a feature
of its biological aggressiveness. The presence of psammoma bodies may be considered a pathomorphological feature
of PTC in addition to the papillary structure of tumor and specific nuclear changes. The aim of the study was to evaluate
a clinical value of psammoma bodies in the RLN of PTC patients. Materials and Methods. 91 patients with PTC who
were surgically treated at the Verum Expert Clinic were enrolled in the study. The clinical and pathomorphological
data were retrieved from the archival medical records. Results. According to the results of the clinico-morphological
analysis, 51 patients (56%) with PTC had metastases in the RLN of the neck, and 40 (44%) patients had no metastases.
Among 51 patients with metastases in the RLN, in 4 patients psammoma bodies in the RLN and tumor tissue were
identified. In 3 of these 4 patients, the size of the primary PTC tumor was less than 10 mm, but an aggressive cancer
course such as significant number of metastases in the RLN or multifocal growth was found in all these cases. Conclu-
sions. The presence of psammoma bodies in RLN and primary PTC tumor could be suggested as a predictor of me-
tastasis to lymph nodes. The detection of point echogenic foci in the lymph nodes by ultrasound at the preoperative
stage is a sign of psammoma bodies. This finding can be useful for improving the efficacy in selection of surgical treat-
ment tactics for the optimal neck dissection by planning neck dissection in the presence of such point echogenic foci
at the preoperative stage and performing regular check-ups of the patients.
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Papillary thyroid carcinoma (PTC) is one of the | plasms [1, 2]. In most cases, PTC is characterized
most common types of differentiated thyroid | by an excellent prognosis (95%—99%), but certain
cancer, accounting up to 80% of all thyroid neo- | cases might be present with metastases to the re-
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gional lymph nodes (RLN), which is a manifes-
tation of the biological aggressiveness of the tu-
mor [3, 4]. However, RLN are not always identi-
fied preoperatively during ultrasound examina-
tion or macroscopic evaluation while performing
surgery. Moreover, in 20—50% of cases, metas-
tases in the lymph nodes are detected during the
final pathohistological examination after a nega-
tive result of the frozen section [5—7]. Most of-
ten, PTC metastases are localized in the 6th col-
lector, which necessitates prophylactic dissection
of this anatomical area. One of the pathomorpho-
logical features of PTC is the presence of psam-
moma bodies, which is an additional microscopic
feature of the PTC besides nuclear features [8,
9]. Psammoma bodies represent concentric lay-
ering of calcified plates, which form spherical
structures with clear edges and are characteri-
zed by a basophilic staining. Psammoma bodies
differ from the areas of dystrophic calcification,
as the latter is characterized by uneven contours
and there are no signs of layering of plates. The
mechanism of the formation of psammoma bo-
dies has not been thoroughly studied. According
to one hypothesis, they occur because of necrosis
and calcification of the tumor thrombi in the ves-
sels. Nevertheless, the clinical significance of this
pathomorphological anomaly has been studied
by many authors [10] Although psammoma bo-
dies can also be determined in multinodular goi-
ter, they are more often associated with PTC. Ac-
cording to the results of the published studies,
the presence of psammoma bodies is considered
as a sign of an unfavorable prognosis of PTC such
as multifocal growth, bilateral lesions, and me-
tastases [11]. The detection of psammoma bodies
in the lymph nodes may be a pathomorphological
sign of PTC metastasis, even in the absence of tu-
mor deposits in the lymph nodes and requires ad-
ditional analyses and serial sections of lymph
node tissue during the final pathohistological exa-
mination [12]. The clinical and prognostic value
of psammoma bodies in PTC remains a controver-
sial issue, especially considering their association
with an unfavorable prognosis. Therefore, further
studies of this pathomorphological feature in PTC
are important in view of resolving the possibility
of preoperative diagnosis.

The aim of the study was to evaluate the clinical
value of psammoma bodies in patients with PTC.
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Materials and Methods

This study analyzed the results of surgical treat-
ment of 91 patients with PTC. The patients under-
went surgical treatment at the Verum Expert Clin-
ic. The clinical and morphological characteristics
of the patients were obtained from the medical
records. The preoperative examination of patients
including the hormonal status, clinical chemistry
test, biochemical blood tests, and ionized calci-
um were performed as described in our previous
publications [13—16]. All patients underwent ul-
trasound examination of the thyroid gland using
the TIRADS classification [17]. A fine-needle as-
piration biopsy (FNA) was performed in all pa-
tients with focal pathology of the thyroid gland,
followed by the cytological verification according
to the Bethesda classification (TBSRTC catego-
ries) [18]. A detailed description of the applied
clinical approaches has been given in our previous
studies [19—21]. In brief, the capsular dissection
technique was used for thyroidectomy, and cen-
tral neck dissection was performed in all patients
with verified PTC. The operative and postopera-
tive treatment was carried out taking into account
international and local recommendations [2, 22].
13! ablation was prescribed after thyroidectomy
for the patients with the presence of extrathyroidal
invasion or metastases. The final pathohistological
examination was performed in accordance with
the WHO classification of endocrine tumors [23].

Results

According to the results of the clinical and mor-
phological analysis, 51 patients (56%) with PTC
had metastases in the neck RLN, and 40 (44%) pa-
tients had no metastases. Among 51 patients with
RLN metastases, psammoma bodies were found
in lymph nodes and tumor tissue of 4 patients. The
studied clinical and pathomorphological charac-
teristics of these patients are shown in Table 1.

Data analysis of these 4 patients also showed
the presence of lymph nodes in which no meta-
static deposits of PTC were detected but only
psammoma bodies were present (Figs. 1 and 2).
The clinical and pathomorphological character-
istics of these patients showed similarity of most
parameters (Table 2).

The mean age of the patients at the time of sur-
gery was 34 years. An analysis of the ultrasound
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Fig. 1. Microscopical view of the metastasis of PTC to a lo-
coregional lymph node with psammoma bodies in the
subcapsular area. Hematoxylin-eosin staining, x880

Table 1. Clinical and pathomorphological characteristics of PTC patients

Fig. 2. Microscopical view of the metastasis of PTC
to a locoregional lymph node with evidence of the extra-
nodal extension in the presence of psammoma bodies.
Hematoxylin-eosin staining, x880

with metastases in the neck RLN and psammoma bodies in the lymph nodes

Parameters Patient 1 Patient 2 Patient 3 Patient 4
Gender Female Female Female Female
Age at diagnosis (years) 31 20 38 48
TIRADS 4 4 4 3
Cytology category by Bethesda 6 6
Surgery (TE — thyroidectomy) TE TE TE TE
Dissection of the neck compartment Central Central Central Central and left lateral
Table 2. Pathomorphological parameters of PTC patients
with metastases in the neck RLN and psammoma bodies in the lymph nodes
Parameters Patient 1 Patient 2 Patient 3 Patient 4
Tumor size, cm 0.8 1.5 0.9 0.6
PTC accompanied with other thyroid pathologies Yes No Yes Yes
Multifocality Yes No No No
Resection margin RO RO RO RO
Invasion to blood vessels No No No No
Invasion to lymphatic vessels Yes Yes Yes No
Perineural invasion No No No No
Mitosis figures in 10 high power fields (400x)
Microscopic extrathyroidal invasion
Macroscopic extrathyroidal invasion
Metastases to RLN Yes Yes Yes Yes
Number of evaluated lymph nodes/lymph nodes
with metastases 16/2 11/5 18/6 13/1
Size of metastatic deposit, mm 0.05 2.5 0.5 0.5
Extranodal extension No Yes No No
PTC recurrency No No No No
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data by the TIRADS classes showed a predo-
minance of class 4 (3/4), which corresponds to
a high risk of malignancy. The TIRADS data were
also consistent with a relatively equal frequency
of TBSRTC categories 6 (3/4) of cytological fin-
dings according to the Bethesda system. All pa-
tients underwent thyroidectomy and neck dissec-
tion, and organ-preserving operations were not
performed (Table 1). It should also be noted that
in 3 out of 4 patients, the size of the primary tumor
was less than 10 mm but regardless of the tumor
size, an aggressive cancer course with a significant
number of metastases in the RLN or multifocal
growth was found in these cases.

An adequate number of lymph nodes (on ave-
rage 11 lymph nodes) were excised, some of which
were affected by PTC metastases, while lymph
nodes without obvious signs of metastases but
with deposits of psammoma bodies were also iden-
tified (Table 2). The analysis of these data points
to the ambiguity of the clear presence of metasta-
sis in one patient, since the deposits of psammoma
bodies are an indirect histological sign of PTC me-
tastasis. In each case, a multidisciplinary council
decided on further treatment tactics; all patients
were prescribed for radioiodine ablation.

Discussion

This study analyzed cases of PTC with metasta-
ses in the RLN with psammoma bodies in some
lymph nodes as well as the metastatic deposits.
According to the literature, the presence of psam-
moma bodies due to PTC may indicate a tendency
to metastatic spread in the RLN of the neck and
casuistically be a factor in myocardial tamponade
[9, 11, 24].

We have presented clinical cases of patients who
simultaneously had lymph node metastases of PTC
and the deposits of psammoma bodies along with
one case with the deposits of psammoma bodies
in a lymph node. This study continues the debate
regarding the clinical management of PTC cases
in which there are no reliable signs of PTC metas-
tasis but there are deposits of psammoma bodies,
which may be an indirect histological sign of PTC
metastasis. In such cases, a clinical dilemma arises
regarding the stratification of patients according
to PTC risk groups, the appointment of radio-
iodine therapy, or clinical observation. Our data
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showed that 3 of 4 patients had a combination
of histologically verified PTC metastases to the
RLN and lymph nodes with the deposits of psam-
moma bodies. At the same time, one case with
only deposits of psammoma bodies may indicate
early detection of PTC, even before the forma-
tion of histologically reliable metastases of PTC.
We also agree with Chernock et al. [25] that the
deposits of psammoma bodies may indicate the
presence of a very small number of PTC cells,
which are not detected by microscopy, or the pos-
sible presence of metastases in the deeper layers
of the paraffin block, which must be taken into ac-
count during pathohistological examination.

By Kurochkin et al. [26], the presence of psam-
moma bodies with no detection of a tumor in the
thyroid may indicate a latent course of the di-
sease and possible PTC microcarcinoma, which
is consistent with the results of our research (3 of
4 cases were PTC microcarcinomas with aggres-
sive biological characteristics). The results of our
study confirm the data of Bahcecioglu et al. [27]
who demonstrated the significance of the presence
of psammoma bodies in a large cohort of patients
and proved the role of ultrasound diagnostics
in the identification of echogenic formations in
the lymph nodes that later corresponded to psam-
moma bodies during the final pathohistological
examination. In the work of Luo et al. [28], who
demonstrated a model of preoperative assessment
of metastases in the central collector of the neck
in PTC on the clinical material of 1714 patients
using ROC analysis, an increased risk of metasta-
ses was shown in the presence of punctate echoge-
nic foci <1 mm which subsequently corresponded
to psammoma bodies during the final histopat-
hology. The authors also showed the risk of me-
tastasis in the presence of psammoma bodies
at the level of 2.441 and multifocality at the level
of 2.263, which is also consistent with our ob-
servations. These results support the importance
of considering hyperechoic inclusions preop-
eratively as evidenced by TIRADS class 4 in our
patients with psammoma bodies. Similar data
regarding the possible role of preoperative punc-
tate echogenic foci were demonstrated by Liu
et al. [6] in a large cohort of 966 patients. Wei
et al. [29] demonstrated the role of the presence
of microcalcifications (punctate echogenic foci)
preoperatively in a large cohort of patients with
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PTC microcarcinoma (710 patients). In our study,
the majority of patients were identified as TIRADS
class 4, albeit with carcinoma less than 1 cm in size
(i.e., PTC microcarcinoma). All these results sup-
port our hypothesis regarding the need to con-
sider punctate echogenic foci during preopera-
tive examination, which may be later diagnosed
as psammoma bodies, which is consistent with the
results of other studies [30]. It is worth mentioning
that Bai et al. [10] indicated the clinical signifi-
cance of the presence of psammoma bodies and
other variants of stromal calcification in PTC. Ac-
cording to them, psammoma bodies are a reliable
predictor of PTC, which correlates with a higher
frequency of locoregional metastases and a ten-
dency to extrathyroidal invasion. A significant
factor is also the poorer survival rate in patients
with PTC in the presence of psammoma bo-
dies [10]. Another evidence of an unfavorable
clinical course in PTC patients with psammoma
bodies is the higher recurrence rate, as shown
in the study by Carcangiu et al. [31], which was
also confirmed by Gubbiotti et al. [32] showing
a higher frequency of tumor emboli in lymp-
hatic capillaries in the presence of psammoma
bodies. Both studies emphasized the importan-
ce of noting this sign in pathohistological con-
clusions [31, 32]. It is also worth mentioning that
Cardisciani et al. [9] and Bai et al. [3] have sug-
gested a worse clinical course of patients with
psammoma bodies as compared to those indi-
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! Kadenpa oxopoHn 3xopos’s, Kuiecobkuit arpapuuit yHiBepcutet, Kuis, Ykpaina

2 Bigpinenus xipyprii, Kninika Bepym Excriepr, Knis, Ykpaina

3 Bigninennsa Xipyprii, Kninika Jlannet, Kuis, Ykpaina

4 Kadenpa xipyprii, [acturyT 6ionorii Ta Mmeguuyan, KuiBcpKilt HaljioHanbHUIT yHiBEpCUTET
imeni Tapaca IlleBuyenxka, KniB, Ykpaina

> Kadenpa maronoriaxoi anaromii, HarjionansHmit Megu4HMit yHiBEpcUTeT
imeni O.0. boromonbusa, Kuis, Ykpaina

6 Kadenpa dynnamentansHoi Mepuiyam, IHCTUTYT 610710TiT Ta MEANIMHIL,
KuiBcpkilt HanlionanbHumit ynisepcuret imeni Tapaca IlleBuenka, Kuis, Ykpaina

[ICAMOMHI TUIbLIA B TIM®OBY3/IAX HINT: MOXKIVBUN
INEPEABICHUK JIOKOPEITTOHAPHOI'O METACTA3YBAHHA
IMATITAPHOI KAPLIMHOMM U TOIOAIBHOI 3ATTO3U

Cras nuranss. [lanispauit pak muromnopi6Hoi 3amosu (ITPII3) € oxHiero 3 HaltmonmpeHrimux Gopm gudepeHmiino-
BAHOTO PaKy IUTONOAI6HOI 321081 i cKrafae moHan 80% ycix Bumaakis. Metactasy B perioHapHi mimM¢aTndHi Bysmm
i TIPII3 e nposiBom 6ionoriunoi arpecusHocti nyxmmun. OpHieo 3 maromopdonoriunux ocobmmsocreit [TPII3,
OKpiM MaminApHoi 6YI0BY Ta XapaKTePHNUX sePHUX 3MiH, € HasBHICTb ICAMOMHMX Tinenb. MeTta gocmimkenHs. Omj-
HUTU KTiHIYHY LiHHICTh IICAMOMHUX Ti/llellb y perioHapHux miM¢arnyHux Bysnax manientis i3 [TPII3. Marepiamu
Ta METOM. Y IIbOMY JIOC/TiIKEHHI IPOaHa/li30BaHO pe3ynbTaTy XipypridHoro nikysanHsa 91 xsoporo 3 [TPII3 y xmi-
Hii Verum Expert Clinic. Kniniuni gani ta gani maroMopgonoriqHux focmimKenb ijeHTndikoBaHo 3 apXiBHUX Me-
IUYHUX TOKYMeHTiB. PesympraTn. 3rifHo 3 pesynbraTamu KIiHiko-MOpQOIOridHNX HOCIiKeHb, y 51 manienra (56%)
3 [TPII]3 BusABIeHO MeTacTasu B perioHapHi niM¢osysnmu mmi, a B 40 (44%) manienTis Meracrasis He BusABeHo. Ceper
51 mamieHTa 3 MeTacTasaMy B TiMQATNIHi BY3/M, y 4 MaI[ieHTiB BUAB/IEHO TICAMOMHI TifNbIIA B MMPAaTHIHUX By3TaX
Ta TKQaHMHI TyXIMHI. Y TPHOX i3 YOTUPHOX MALieHTiB poaMip focmimkysanol nyxmuu [TPII3 6ys menme 10 mm, are,
He3BAXKAI0UM Ha pO3MIPH, Y IMX BUMAKAX BUABIEHO arpecuBHNUI 6i0/moriuHmit mepebir myxImHu — CyTTEBA KiNbKIiCTh
MerTacTasiB B perioHapHux 1iM¢poBysaax abo MynbTuOKanbHNI PicT. BucHoBKY. HasBHICTD ICAMOMHUX Tilelb B /TiM-
¢armynnx Bysnax Ta myxauHi [IPII3 cin posrasapaTy K MpeauKTOp MeTacTa3yBaHHA B IiMpaTIYHi By3/H, 1110 € OfI-
HYM 3 IapaMeTpiB 6i0/IOTi4HOI arpeCcUBHOCTI KapIMHOMY. BUABIEHHA TOYKOBUX €XOTeHHMX BOTHMIL 3a JJOIIOMOTI'OIO
Y3]] Ha nepepomepaliifHOMy eTani B TiM(paTUYHNUX By3/IaX € O3HAKOI0 HASABHOCTI IICAMOMHMX Ti/lellb, [0 JO3BOJLIE
migBumuUTH epeKTUBHICTD Y BUOOP] TAKTUKM XipypriqHOro JTiKyBaHHA I[ORO ONTUMAIbHOIL JUCeKIil mui, IIaHyBaTu
IIPOBOJMTH JUCEKIIIO NI 32 HAABHICTIO TOYKOBMX €XOT€HHMX BOTHMI Ha IepefioNepalifiHOMy eTalli Ta peTyIapHO
NPOBOAMUTY YeKaIly IallieHTiB Iifi 9ac KIiHIYHOTIO CIIOCTEPEXKEHH .

KnrouoBi cmoBa: mamindpHa KapuyHOMa LIMTOIOAIOHOI 3a/103M, MeTacTa3u B JIOKOperioHapHi niM¢oBysan, mca-
MOMHI TiNbLis.
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