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Assessment of lymphatic drainage areas is a critical task in ultrasound (US) examination of organs and tissues
involved in various pathological processes. Superficially located lymph nodes (LLNs) are more accessible for US
evaluation. The numerous LN changes identified in ultrasound often are challenging for interpretation. The pro-
posed classification provides grading of the detected ultrasound features in superficial LNs into groups, facilitat-
ing a risk stratification system for LN malignancy.

Objective. To stratify LN ultrasound features according to the degree of deviation from the normal pattern —
from loss of benign features to appearance of signs of malignancy — and to establish a classification of changes
in superficially located LN based on US findings.

Results. The classification comprises six levels: normal/unchanged LNs; probably benign LN changes; indeter-
minate/uncertain LN changes; suspicious LN changes; highly suspicious LN changes; morphologically confirmed
malignant LN.

Conclusion. The presented Russian classification for risk stratification of malignancy in superficial LNs will
enable a more accurate US assessment of superficial lymph nodes, allowing identification of distinct types of ul-
trasound structure and selection of suspicious lymph nodes for biopsy.
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INTRODUCTION

vention. Both initial assessment and dynamic

Evaluation of lymphatic drainage zones is an
essential component of ultrasound examination
(US) of organs and tissues involved in various
pathological processes. Lymph nodes (LNs) func-
tion to prevent the spread of infectious and onco-
logical processes. Acting as biological filters, they
cleanse the lymph passing through them from af-
fected organs and tissues. Consequently, the as-
sessment of LN status is of paramount clinical
importance, particularly in oncology, as it serves
as a criterion for cancer staging and is an essential
component in developing a patient’s treatment
strategy, including the extent of surgical inter-

monitoring to evaluate the response to ongoing
conservative therapy are crucial. The role of US in
detecting LN alterations, especially in superficial
locations, is difficult to overstate in this context,
a fact that has been repeatedly emphasized in
Russian clinical practice guidelines for the diagno-
sis and treatment of lymphoproliferative and in-
flammatory diseases, as well as malignant lesions
of the pelvic organs, oropharynx, skin, ete. [1-5].
A standardized US protocol for superficial LNs
has been established [6]. The objective of modern
US of superficial LNs is not limited to the detec-
tion of the node itself but requires its evaluation
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based on a specific set of criteria and, where possi-
ble, a differential diagnosis of the changes that
have altered its architecture to determine the ne-
cessity of a biopsy. The difficulty lies in the fact
that LNs possess slightly different baseline char-
acteristics across different anatomical regions;
moreover, the same criterion may indicate benign
processes in one region and malignant processes in
another.

All superficial LNs, categorized by lymph out-
flow direction, can be divided into three major
groups [7]:

— Head and neck LNs;

— Thoracic and upper extremity LNs;

— Lower extremity and inguinal LNs.

Each region requires a specific US technique
for evaluating lymphatic drainage =zones.
Simultaneously, the size and architecture of LNs
may differ between normal and pathological
states: a normal feature in one group may appear
suspicious in another. It is precisely the diversity
of sonographic appearances of LNs, both in nor-
mal conditions and in various pathological pro-
cesses, that frequently complicates image inter-
pretation for researchers. A classification system
is required to categorize the identified US criteria
for their systematization and the subsequent de-
velopment of a risk-stratification system for ma-
lignant involvement of superficial LNs.

Radiology reporting and Archiving data sys-
tems (RADS), which allow for the stratification of
malignancy signs in focal lesions of various organs,
have proven highly effective in practice and are
actively utilized by all global medical communities,
including in Russia. All these classifications are
based on lesion detection, assessment according to
a specific set of criteria, and the unification of ter-
minology; they stratify identified signs of indeter-
minate/malignant nature by category. The primary
objective is to assist physicians in selecting targets
for biopsy and to develop patient management algo-
rithms within an interdisciplinary framework. In
ultrasound, classifications based on the stratifica-
tion of US criteria for breast lesions (BI-RADS),
thyroid nodules (TI-RADS), ovarian lesiona
(O-RADS), etc., have become widespread [8—10]. In
oncology, the search for primary tumor is invaria-
bly accompanied by the evaluation of regional lym-
phatic drainage zones.

The known Node-RADS classification, based on
the standardized assessment of LNs via computed
tomography and magnetic resonance imaging
[11], cannot be applied to US, as this modality has
its own specific features regarding the orientation

of scanning planes, measurement of identified
objects, and the formation and interpretation of
US structures. Correlation with the patient’s age,
clinical presentation, and medical history (pri-
marily oncologic history), as well as the compari-
son of disease history with the US appearance of
the detected LNs, is mandatory.

To date, classifications for US data of superfi-
cially located LNs based on individual anatomical
zones and various US criteria characterizing unin-
volved and metastatically involved LNs have been
proposed in global practice [12—16], most compre-
hensively presented in the published consensus
opinion of the Vulvar International Tumor
Analysis (VITA) Group [17]. The number of sug-
gested categories in the presented classifications
ranges from 3 to 6.

The proposed classification herein contains six
levels/grades of superficial LN status:

— Normal/Unchanged LNs;

— Likely benign LN changes;

— Indeterminate/Uncertain LN changes;

— Suspicious LNs;

— Highly suspicious LNs;

— LNs with morphologically confirmed malig-
nancy requiring dynamic monitoring during
treatment.

CLASSIFICATION

OF ULTRASONOGRAPHIC
CHANGES IN SUPERFICIAL
LYMPH NODES

Category LN1 Normal/Unchanged

Superficial Lymph Nodes

Shows all ultrasound features characteristic

of an unchanged lymph node [18, 19] — LN1

(Fig. 1).

1. Quantity in a single anatomical zone/level:
solitary.

2. Dimensions within normal limits (according
to anatomical affiliation).

Head and Neck [20-24]

Assessment of the short-axis diameter is con-
sidered informative; it depends on the LN locali-
zation:

— Facial, parotid, occipital, etc. (head region):
<0.5 cm;

— Cervical LNs are described by levels (Fig. 1)
[25, 26]:

+ Levels I, ITI-VI(VII): <0.6 cm;

+ Level II: <0.8 cm.
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Fig. 1. Normal US appearance of LNs (indicated by arrows) with preserved structural differentiation: regular
shape, smooth and well defined margins. a — cervical; b — axillary; ¢ — inguinal.

The normal ratio of the thickness of the hypo-
echoic peripheral zone to the central hyperechoic
zone is 1:2.

Axillary Regions [12,27,28]

Assessment of the cortical thickness is consid-
ered informative (measured on the side nearest to
the transducer).

Normal cortical thickness: <0.3 cm.

Supraclavicular and Infraclavicular LNs

Visualization is possible using high-frequency
transducers.

They must exhibit the complete set of features
of an uninvolved LN.

Short-axis diameter in normal: <0.5 cm [29, 30].

Inguinal Regions [19, 31-33]

The following parameters are considered in-
formative:

— Short-axis diameter in normal conditions:
<1.5 cm;

— Cortical thickness in normal conditions:
<0.3 cm.

3. Shape: regular oval (flat, ovoid).

4. L/S ratio: >2.

5. Borders: sharp.

6. Contours: smooth, mildly undulating.

7. Differentiation of LN components: pre-
served, clearly traceable.

8. Architecture: unaltered.

9. Cortex: uniform thickness (in accordance
with anatomical regional norms) and echogenicity.

10. Vascular pattern: normal (a-, or hypovas-
cular).

11. Flow type: hilar.

Category LN2

Likely Benign LN Changes (Fig. 2—4) in pa-

tients presenting with symptoms characteris-

tic of an acute inflammatory process and with-
out a history of malignancy

Criteria deviating from Category 1 are add-
ed — LN2:

1. Quantity: variable (within a single anatomi-
cal zone/level);

2. Dimensions: variable;

3. Shape: regular oval (flat, ovoid) or round;

4. Borders: sharp;

5. Contours: smooth/mildly undulating/lobu-
lated;

6. Differentiation of LN components: pre-
served or not defined in B-mode, but in Color/
Power Doppler mode, it correlates with the visual-
ization of a single vessel in the hilum — with pre-
served hilar (hilary) vascularity;

7. Cortex: not thickened or thickened uniform-
ly/non-uniformly, with non-uniformly decreased
echogenicity;

8. Architecture: unaltered or altered with hy-
poechoic foci;

9. Vascularity: variable — a-, hypo-, or hyper-
vascular;

10. Flow type: hilar.

Normalization of the US appearance is expect-
ed following the cessation of the negative stimu-
lus. The timeframe for short-term follow-up is
determined by the managing clinician. Upon fol-
low-up, normalization of the US appearance al-
lows for downgrading to Level 1; persistence or
negative dynamics warrants upgrading to higher
levels.
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Fig. 2. Reactive LN changes (indicated by arrows) in viral infection. a, b — ovoid LNs with increased cortical
thickness, hypovascular (c¢). Multiple hypoechoic LNs arranged in a chain, varying in size and shape (ovoid
and round).

Fig. 3. Reactive changes in LNs (indicated by arrows) in bacterial infection. a — LN is almost entirely
hypoechoic; b — increased vascularization of LN (power Doppler mode). Hilar blood flow pattern; ¢ — cortex is
uniformly thickened, with markedly hypoechoic. Hypovascularization of LN in Color Doppler. Hilar blood
flow pattern.

Fig. 4. Acute lymphadenitis of cervical LNs (indicated by arrows). a,b — absence of structural differentiation
of LN. Inhomogeneous hypoechogenecity; b — increased vascularization of LN (Color Doppler). Hilar blood
flow pattern; ¢ — LN structural differentiation is preserved; cortex is irregularly thickened. Increased
vascularization of LN (power Doppler). Hilar blood flow pattern.
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o
Category LN3 Ultrasound criteria of Level 2, adjusted for
Indeterminate/Uncertain LN Changes clinical presentation and history — LN3.
(Fig. 5—7) in patients with a history of malig- The timeframe for short-term follow-up is
nancy presenting with symptoms of an acute  determined by the managing clinician. Upon follow
inflammatory process, or in patients without  -up, normalization of the US appearance allows for
symptoms of an acute inflammatory process. downgrading to LN1; persistence or negative dy-

namics warrants upgrading to higher levels.

Fig. 5. Reactive changes of LNs (indicated by arrows) — histiocytosis. a — inhomogeneous marked
hypoechogenecity of LN, impaired differentiation; b — LN is hypovascular (color Doppler). Hilar blood flow
pattern (power Doppler).

Fig. 6. Reactive changes in LNs (indicated by arrows) in Castleman disease. a, b — round shaped LNs, impaired
differentiation, marked hypoechogenicity; ¢ — LN is hypovascular (color Doppler). Hilar blood flow pattern.

Fig. 7. Chronic lymphadenitis. a, b, ¢ — LNs of regular shape. Differentiation of LN structure is unclear.
LN echogenicity is irregularly reduced. b, ¢ — LNs are hypovascularized with hilar flow pattern (b — power
Doppler, ¢ — color Doppler).
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Category LN4

Suspicious LN Changes (Fig. 8, 9):

1. Quantity: variable (solitary, multiple, inclu-
ding those arranged in “packets” without a ten-
dency to coalesce), multi-zonal involvement may
be present;

2. Dimensions: variable;

3. Shape: oval/ovoid or round;

4. Borders: sharp;

5. Contours: (ir)regular, lobulated;

6. Differentiation: not visible in B-mode,
and no vessels are identified within the hilum in
Color/Power Doppler mode;

Fig. 8. Alterations in the US pattern of LNs (indicated by arrows) in lymphoproliferative disorders:

7. Cortex: thickened uniformly or non-uni-
formly, of non-uniformly decreased echogenicity;

8. Overall LN echogenicity: decreased (in the
absence of differentiation);

9. Architecture: heterogeneous, with hypo-
echoic foci, “reticular/net-like”;

10. Vascularity: variable: a-, hypo-, or hyper-
vascular;

11. Flow type: any.

Suspicion of lymphoproliferative or metastatic
LN involvement [10, 12, 19, 33—45].

Histological assessment of the LN is indicated
(the biopsy technique is selected by the managing
clinician).

multinodular involvement; LNs clustered into “packs”; variable shape and size, “reticular” structure,

moderate peripheral vascularization.

Fig. 9. Similar US patterns of LNs (indicated by arrows) in lymphoproliferative disorders (a, b) and metastatic
involvement (c): enlargement along the short axis, cortical thickening.
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Category LNS

Highly Suspicious LN Changes

LNs exhibit the appearance of metastatic in-
volvement (Fig. 10):

1. Quantity: variable (solitary, multiple, in-
cluding conglomerates);

2. Dimensions: variable;

3. Shape: oval /ovoid, round, or irregular;

4. Borders: (in)distinct;

5. Contours: (ir)regular, nodular, angular/
spiculated;

6. Differentiation of LN components: not visi-
ble in B-mode, and no vessels are identified within
the hilum in Color/Power Doppler mode;

7. Architecture: altered, heterogeneous with
anechoic, hyperechoic foci, and calcifications;

8. Overall LN echogenicity: decreased, in-
creased, or isoechoic to surrounding tissues
(in the absence of differentiation);

9. Architecture: heterogeneous with an-, hypo-
, or hyperechoic punctate foci, including calcifi-
cations;

10. Vascularity: variable: a-, hypo-, or hyper-
vascular;

11. Flow type: any.

Based on US findings, metastatic LN involve-
ment is the more likely etiology.

Histological assessment of the LN is indicated
(the biopsy technique is selected by the managing
clinician).

Fig. 10. Metastatic LNs (indicated by arrows). All LNs show loss of differentiation. a — irregular shape;

Category LN6

Morphologically Proven Malignant LN

Changes (patient management is determined

by the managing clinician).

Any US appearance of the LN (LN2-5) in the
context of a proven malignancy.

Dynamic monitoring during therapeutic inter-
ventions [46, 47].

The timeframe for follow-up during treatment
is determined by the managing clinician. Changes
in the US appearance of LNs during treatment
may be either positive or negative, which must be
documented for the correct evaluation of the on-
going therapy [48—-55]. The category, however,
remains unchanged.

+ Positive dynamics in involved LNs (Fig. 11):

— Absence or reduction in the number of previ-
ously visualized LNs;

— Reduction in LN dimensions;

— Change in LN shape (reduction of the
short-axis diameter);

— Change in LN architecture (increase in echo-
genicity, restoration of normal architecture, ap-
pearance of necrotic areas as fluid-filled zones);

— Change in LN conglomerate architecture
(disappearance of the conglomerate or its "disin-
tegration” into individual LNs);

— Decrease in LN vascularity.

+ Negative dynamics in involved LNs (Fig. 12):

— Increase in the number of involved LNs or
appearance of new ones;

irregular, angular margins; marked reduction in echogenicity. LN is avascular (color Doppler); b — irregular
round shape, irregular margins, anechoic and punctate hyperechoic foci within the LN structure. Overall LN
echogenicity is increased; ¢ — ovoid shape, increased echogenicity, anechoic and hyperechoic foci in the LN

structure.

ULTRASOUND AND FUNCTIONAL DIAGNOSTICS * 2026, VOL. 32, N2 3
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Fig. 11. Dynamic US follow up of a cervical LN (indicated by arrows). a — metastatic LN after the first course
of chemotherapy. Echogenicity is markedly reduced, differentiation is impaired. Mixed flow pattern. A fluid
inclusion is detected within the LN. The LN is moderately vascularized (power Doppler); b — positive dynamics
after completion of treatment. The LN has decreased in size. Echogenicity has increased. No fluid inclusions
are detected. Vascularization has decreased — only a few vascular loci are present (power Doppler).

Fig. 12. Dynamic US follow up of an axillary LN (indicated by arrows). a — melanoma metastasis.
Size: 8.6 x 13.0 mm. Ovoid shape, irregular margins, markedly reduced echogenicity, loss of differentiation;
b — negative dynamics in the LN under ineffective chemotherapy — increase in size to 42.6 x 47.2 mm.

— Increase in LN dimensions;

— Change in shape (acquiring round/irregular
contours);

— Change in LN contours (indistinctness, nodu-
larity, angularity);

— Change in LN architecture (decrease in echo-
genicity, appearance of marked heterogeneity);

— Coalescence of LNs with the formation of
a multinodular conglomerate;

— Increase in vascularity;

— Formation of peripheral or mixed flow types.

Statistical calculations of expert rating agree-
ment for the proposed classification were per-

formed [56] using the Fleiss' kappa criterion via
an online kappa calculator. The rate of complete
expert agreement was 60.19%; Free-marginal
kappa=0.50;95% CI[0.41;0.60]; Fixed-marginal
kappa = 0.49; 95% CI [0.45; 0.52]. The analysis
results demonstrated good expert rating agree-
ment.

The LN classification is a dynamic system.
During practical application, as well as with the
emergence of new US techniques and new US cri-
teria for LN description, certain refinements and
additions may be made to this initial version of
the classification (see Table).
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Table. LN classification
LN Target Population / . . Recommended
Category LN Status Anatomical Scope Sonographic Criteria Action
1 Normal/ Regardless of Dimensions: N (region-specific) No follow-up
Unchanged LNs location, patient's Shape: Regular required
condition, or history | Borders: Sharp, smooth.
(1pc1ud1ng oncologic Differentiation:Preserved
history), all features v laritv: N 1
of an uninvolved LN ascularity: : ormad.
are present Flow type: Hilar
2 Likely benign LN | Patients presenting Individual criteria of LN1 + Follow-up
changes with symptoms of an | atypical normal variant timeframe
Normalization of | acute inflammatory | Quantity and dimensions: Variable. | is determined
the US appearance | process and without | Shape: May be round. by the managing
is expected a history of Contours: May be lobulated. clinician
following the malignancy Differentiation: May not be defined
cessation of the in B-mode.
negative stimulus Cortex: May be thickened.
Architecture: (Un)altered.
Vascularity: Variable.
Flow type: Hilar
3 Indeterminate/ Patients with a US criteria of LN 2 Short-term
Uncertain LN history of malignancy follow-up.
changes presenting with Timeframe
symptoms of acute is determined
inflammation; by the managing
Patients without clinician
a history of
malignancy, without
symptoms of acute
inflammation.
4 Suspicious LN Regardless of Quantity: Variable, including Biopsy.
changes location, patient's “packets” Biopsy technique
condition, or history | Dimensions: Variable is selected by the
(including oncologic | Shape: Round, oval managing
history) Borders: Sharp clinician.
Differentiation: Preserved or
absent
Architecture: Heterogeneous, may
be reticular
Vascularity and flow type: Variable
5 Highly suspicious | Regardless of Quantity: Variable, including Biopsy.
LN changes patient’s location, “conglomerates” Biopsy technique
condition, or history | Shape: Spherical, irregular is selected by the
(including oncologic | Contours: Nodular, spiculated managing
history) Differentiation: Absent clinician
Echogenicity: Variable: with an-,
hyperechoic foci, including
calcifications
Vascularity: Variable
Flow type: Peripheral, mixed, or
chaotic
6 Morphologically proven malignant LN US appearance of the LN may be Dynamic
changes any (LN2-5). assessment of
LNs during
therapy.
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CONCLUSION

The presented classification of ultrasound fea-
tures of superficial lymph nodes will enable a more
qualitative assessment of superficial lymph nodes
during US examinations. It allows for the differ-
entiation of specific types of alterations in their
ultrasound architecture and facilitates the selec-
tion of suspicious lymph nodes for biopsy.
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AnnaxsepaueBa NoHua @apupoBHa - JOKTOP Me[. Hayk, Bpay yNbTPa3BYKOBOM AMArHOCTUKU KNMHMYECKOro OHKOIOMMYEeCKOro rocnmutans
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O1eHKa COCTOAHUA 30H ATUM(OOTTOKA SBJIAETCA BalKHOM 3a7jaueil yabTpasByKoBoro uccaegosanus (Y3U) opra-
HOB U TKaHell, BOBJeUEHHBIX B Pa3HO0Opas3Hble maToJornuecKue mpoieccol. [[yig usydenus ¢ momoinbo ¥Y3U 6osee
MOCTYIIHBI IIOBEPXHOCTHO PacIoJIosKeHHble auMpaTuuecKkue y3iabl (JIY). BeiaBieHHble MHOTOUNCIEHHbIE N3MeHe-
HuA JIY [0CTaTOYHO UacTO BHI3BIBAIOT 3aTPYAHEHUA IPU UX WHTepIperanuu. [IpeanoskeHHas KaaccuuKamus mo-
3BOJISIET IPOBECTHU I'PAJAINIO BBISBIEHHBIX YIBTPA3BYKOBBIX KPUTEPUEB N3MEeHEeHU s IOBEPXHOCTHRIX JIY Ha rpyim-
IIBI 1A gaJbHelero GopMUpPOBaHUA CUCTEMBI CTPATU(MUKAIINY PUCKA 3JI0KAUeCTBEHHBIX IopakeHuit JIY.

ITens ucciaeqoBaHUSA: TPOBECTH IPAJAIAI0 VIBTPA3BYKOBBIX KPUTEPHEB JTUMMPATHUECKUX Y3JIOB II0 YPOBHAM UX
OTKJIOHEHUS OT HeM3MEeHEeHHBIX, TePAIONINX J00POKaYeCTBeHHbIE IPU3HAKH, A0 IPHUOOPETAIONINX IPU3HAKHY 3JI0Ka-
YEeCTBEHHOCTH U CHOPMHUPOBATH KJIACCU(PUKAIUI0 M3MEHEHUH MOBEPXHOCTHO PACIIOJOMKEHHBIX JUM(PaTUIeCKUX
y3JIOB O JaHHBIM Y 3U.

Pesyabpratsl. Kiaccuduramus BKaodaeT 6 ypoBHeii: HopMaibHble/HendMeHeHHBIE JIY; BepOATHO, JoOpOKaue-
cTBeHHBIe UBMeHeHuA JIY; COMHUTENbHBIN/HeoIpeleJIeHHBIA XapaKTep udMeHeHu# JIY; moq03pUTeIbHBIN XapaK-
Tep maMeHeHH# JIY; BBICOKOIIOZO3PUTENbHBLIN xapakTep maMeHeHuu JIY; mMopdosiormuecKr HOATBEPIKAECHHBIN
3JI0KaUYeCTBEHHBIN XapaKkTep uaMmeHenuii JIY.

3akarouenne. [IpeacrasienHas poccuiickas Kiaccuburamus cTpaTuGuUKamuy PUcKa 3J0KaYeCTBEHHOCTHU I10-
BEPXHOCTHBIX JIY MO3BOJIUT 60Jiee KaUeCTBEHHO OIeHUBATDH ITIOBEPXHOCTHEIE JUM(MaTHUECKNe Y3JIbl B X0/ BBIITIOJI-
HeHusa Y3U, BbIensad OTJeIbHbIe TUNBI U3MEHEHU I NX YIbTPAa3BYKOBOI CTPYKTYPHI, U IPOBOAUTH OTOOD IOL03PHU-
TeJbHBIX JIY [JIs BHIIOJHEHUS OMOIICUH.

KaroueBsie cioBa: yIbTpasByKOBOeE HccaeqoBaHMe; uMbarudeckue y3abl; Node-RADS
Kouduukr uarepecos. ABTOPBI 3asIBJISIOT 00 OTCYTCTBUY BO3SMOMKHBIX KOH(DINKTOB UHTEPECOB.
dunancupoBaHue. VccienoBanre IpoBeieHO 63 CIIOHCOPCKOM MOAAEDPIKKU.

IMutupopanue: Pucenrko E.II., AnmaxsepgueBa I'.®., Bymanmos M.H., Byceko E.A., Bermesa H.H.,
BosromenT 0.B., T'axxomoa B.E., ansamoa T.I0., 3ab6osorckaa H.B., Karpuu A.H., Kocrpomurua E.B.,
Jlemspary II.M., Hagroumit A.T., IlankoBa E.A., Pabuxos A.H., Cemua A.H., Cunmiokosa I'.T., Ceru FO.II.,
Xamsuna P.T. Knaccupuranua nsMeHeHUI YJIbTPA3BYKOBBIX MPU3HAKOB IMOBEPXHOCTHO PACIIOJIOMKEHHBIX JuMba-
TUYECKUX Y3JIOB. Ybmpas3sykosas u pyHKyuonarvras duaznocmura. 2026; 32 (3): 102-120.
https://doi.org/ 10.24835/1607-0771-455
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