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Fig. 1. Immunofluorescence on Protease-digested paraffin sections:
A) Negative Kappa light chain, x400. B) Positive Lambda light chain, x400.

Puc. 1. immyHodnioopecLeHTHaa MUKPOCKonuA Ha 06paboTaHHbIX NpoTeason napadprHoOBbLIX cpesax:
A) OTcyTCTBME SKCMpeccrm nerkon Lenu Kanna, x400. B) Onpepensietca skcnpeccus nerkon uenv namoéga, x400.

Fig. 2. Immunohistochemistry:
A) Positive Lambda light chain, x200. B) Negative Kappa light chain, x200.

Puc. 2. iIMMmyHOrncToxummyeckoe nccnefoBaHume:
A) OnpepensaeTtca sKkcnpeccua nerkon Lenv namoéga, x200. B) OTcyTcTByeT aKcnpeccua nerkon Lenu kanna, x200.

Fig. 3. Electron microscopy: Polygonal intracytoplasmic inclusions,
contrasting with lead citrate, x5000.

Puc. 3. DneKTPOHHO-MUKPOCKOMNMYECKOE UCCIe0BaHNE:
BHyTpurLmTONNasmaTMyeckme BKIOUEHVS NMOIMIOHAIbHON GOpMbI,
KOHTpacTMpOBaHMe LuTpaTom cBrnHLa, X5000.
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Light chain proximal tubulopathy (LCPT) is a disease characterized by specific kidney damage due to the
accumulation of abnormal monoclonal immunoglobulins (paraproteins, M-proteins), produced by B-cells or plasma
cells clones, in the epithelium of the proximal tubules. LCPT is one of the patterns, representing a heterogeneous
group of kidney diseases, caused by paraproteinemia [1].

Paraproteinemic nephropathies significantly differ in their clinical manifestations, prognosis, approaches to
treatment, as well as in their histological manifestations. Most often, paraproteins are secreted by tumor cells in
plasma cell myeloma. However, secretion of paraproteins has been described in B-cell lymphomas; monoclonal
immunoglobulins secretion may also be driven by non-malignant B-cell or plasma-cell clones [2].

Kidney pathology in secreting plasma-cell dyscrasias includes several types of damage with different patterns and
topographic involvement of the nephron through the deposition of monoclonal immunoglobulins or monoclonal
light or heavy chains. LCPT is characterized by inclusions of monoclonal immunoglobulin light chains in the
cytoplasm of the proximal tubules [1].

The crystalline form of LCPT is a kidney-limited form with crystal accumulation, and, most commonly, is
caused by immunoglobulin kappa light chains [3]. The crystalline form of LCPT is characterized by extensive crystal
formation in proximal tubular epithelial cells [1]. Of note, monoclonal immunoglobulins are resistant to proteolysis
due to specific amino acid sequences [4].

Patient A, 42 years old, complained of large joint pain and the appearance of “foamy” urine for a year before
admission. At admission work-up detected proteinuria up to 4.3 g/L, her serum total protein was 64 g/L, total
cholesterol 6.02 mmol/L, and serum creatinine 216-229 umol/L. After the nephrologist’s consult, the patient was
referred to the nephrology unit. Her proteinutia was 1.288 g/day, and her serum creatinine was 146 umol/L. Further
work-up with serology tests ruled out connective tissue disorders, including SLE, ANCA-associated vasculitis, and
rheumatism.

A kidney biopsy was performed to verify the diagnosis. Microscopic examination revealed 15 otherwise normal
glomeruli. The cytoplasm of the convoluted tubules epithelium contained coarse eosinophilic granules, with evidence
of necrotic lesions of some epithelial cells: cytosome appearance and detachment from the basement membrane.
An immunofluorescent study on fresh frozen sections found 4 glomeruli with negative reactions with antibodies to
IgA, IgM, C3c, IgG, Clq, kappa, and lambda light chains. In the tubular epithelium, granular cytoplasmic expression
was determined by immunohistochemical study with antibodies to lambda light chains, and no expression with
antibodies to kappa light chains. Electron microscopy showed normal glomeruli; the cytoplasm of some epithelial
cells and tubular lumens contained inclusions of uneven (low and moderate) electron density, medium or large size,
irregularly elongated, diamond-shaped, and leaf-shaped. These findings were compatible with the diagnosis of the
crystalline form of proximal light chain tubulopathy.

An additional workup found Bence-Jones protein lambda in the urine. The bone marrow smear revealed 21% of
plasma cells with signs of dysplasia. The final diagnosis was as follows: Multiple myeloma IIB according to Durie-
Salmone, with the secretion of Bence-Jones protein lambda. Light chain proximal tubulopathy, crystalline form,
CKD stage G3A. The patient was referred to the hematology unit for chemotherapy.

None of the authors declare a conflict of interests.

Author’s contribution:
N.V.A. — data collection, writing; T.A.G. — kidney biopsy reading, analysis, figures design; V.A.K. — conceptualization, analysis.

Author’s information:

Alexeeva Natalya, e-mail: alexeeva.nav@yandex.ru, https: //orcid.org/0009-0002-0556-1053
Garkusha Tatyana, e-mail: sapfiradracula@yandex.ru, https://orcid.org/0000-0002-3343-6973
Khorzhevskii Vladimir, e-mail: viadpatholog@yandex.ru, https://orcid.org/0000-0002-9196-7246

Hedponorua n gnanus - T. 26, N2 1 2024 77



Hedponorus s kaptukax Images in Nephrology

Kpucrannuyeckas dbopma npokcrMansHom Tybynonatuu
NEerkux uenen npu MHOXeCTBEHHOM MUENOME

H.B. AnekceeBa’, T.A. lapkyLua®2, B.A. XopxeBckui 12

1 KpacHospckoe kpaeBoe narosioro-aHaTommyeckoe 6ropo,
660022, KpacHospck, yn. [NlaptuzaHa XXene3Hska, 4. 3«[», Poccuiickas ®egepaums

2 KpacHospckuii rocyapcTBeHHbI MeANLUHCKUIA YHNBEePCUTET MeHH npogheccopa B.d. BoiiHo-SceHewkoro,
660022, yn. Maprn3aHa Xene3Hska, A. 1, KpacHosapck, Poccuiickas ®egepaums

Ins uutnpoBanusa: Anekceesa H.B., lapkywa T.A., XopxeBckuid B.A. Kpuctannuueckas dhopma npokcumanbHoi Tybynonatum nerkux
Lenen npu MHOXecTBeHHON Muenome. Hedponorus u guanus. 2024. 26(1):76-79. doi: 10.28996/2618-9801-2024-1-76-79
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[Tpoxcumanbnas Tyoysomatus Aerkux reneit ([TTALL) — wacTabii cAy9ail, IPHHAAACKAIINI K T€TEPOreHHOM
IPYIIIE IAPAIPOTENHEMIYECKIX He(DPOIIATHI, 9TOT BAPUAHT XAPAKTEPU3YETCA CHEIM(IYECKIM IIOPAKEHIEM IIOUEK
C HAKOIIACHHEM B SIINTCANN IIPOKCUMAABHEIX KAHAABLIEB ITATOAOTHYECKIX MOHOKAOHAABHBIX HMMYHOIAOOYAHHOB
(mapanporenHoB, M-IIpOTEHHOB), IPOAYIUPYEMBIX KAOHOM B-AnMdonnTos mAn maasmarmaeckux KAeTok [1].
[Mapanporenaemudeckne HePOIATUN PASAMYIHEI 10 KAMHHYECKAM IIPOABACHHAM, IIPOTHO3Y, IIOAXOAAM K Tepa-
IIHH, 2 TAKKE II0 CBOUM MOP(MOAOTHYECKAM IPOABACHUAM. Yarre BCEro mapapOTEnHbl CEKPETHPYIOT OIIYXOACBBIE
KACTKH ITAA3MOKACTOYHOH MHEAOMBI, OAHAKO, OIIICAHA CEKPEIINA IAPAIIPOTENHOB U ITpH B-kAeTouHBIX AMMpOMAX,
4 TAKAKE UX CEKPEIUA MAABIMU HE3AOKAUYECTBCHHBIMU KAOHAMH [2].

[TaToAorns OYEK IIPU CEKPETHPYIOIIUX IIAA3MOKACTOYHBIX AUCKPA3HAX HMEET HECKOABKO TUIIOB IIOPAKCHIA
C PA3AMYHBIME ITATTEPHAMHI U TOIOIPadUUeCKIM BOBACYEHHEM He(DPOHA Yepe3 ACIOHUPOBAHIE MOHOKAOHAABHBIX
HUMMYHOTAOOYAMHOB AU UX (DPATMEHTOB — CBOOOAHBIX AeTKHX/TsukeAbIx nereit. [TTALL xapakrepusyercst MOHO-
KAOHAABHBIMU BKAFOYCHHAMU ACTKUX IICTICH HIMMYHOTAOOYAMHOB B IIUTOITAA3ME ITPOKCUMAABHBIX KaHAABIIEB [1].

Kpncrasanaeckas popma ITTALL mpeacTaBasier cODOI peAKHIT BAPHAHT IAPAITPOTENHEMIIECKOTO OPAKECHIA
IIOYEK, 1 XapPAKTEPU3YETC OOIIMPHBIM OOPA30OBAHUEM KPUCTAAAOB B KACTKAX SITUTEANS IIPOKCUMAABHBIX KAHAABIICB
[1]. Yame Bcero ITTALI 06ycaoBAeHA ACTIO3HIIIEH MOHOKAOHAABHBIX ACTKHX Iierteil Karma. [3]. CAeAyeT OTMETHTb,
YTO MOHOKAOHAABHBEIE HIMMYHOTAOOYAMHBI YCTOMYMBEL K IIPOTEOAU3Y 32 CUET CHENU(PUUECKHX ITOCACAOBATEAD-
HOCTEH aMHHOKHUCAOT [4].

[Marmenrxa A., 42 aet. B tedenue roaa GecriokomAn GOAN B KPYITHBIX CYCTaBaX, OTMEYAAA IIOABACHHE (IEHUCTOID
moun. [Ipu rocrmrasusaruy BrepBbic BRIABACHA IPOTEHHYpHA A0 4,3 1/A. B Groxummdeckom aHaAn3e KpOBH:
obmnit 6eaok 64 r/ A, xorecrepun 6,02 Mmoab/ A, kpearuuu 216-229 Mxmoab/ A. [Tocae korcyabTarmu Hedppo-
AOTa TIALMEHTKA [IEPEBEACHA B HE(DPOAOTHIECKOE OTACACHHE, CyTOIHAs ToTepst OeAka coctaBasia 1,288 r/cyrkw,
COXPAHAAOCH LIOBBIILICHNE CBIBOPOTOYHOIO KpeaTHHHHA A0 146 MKMOAB/A. [TpH IPOBEACHHN AOITOAHUTEABHOTO
0OCAEAOBAHUSA OBIAM MCKAFOYEHBI CUCTEMHBIE 3200AEBAHUA COEAMHUTEABHON TKauu, B ToM uncAe CKB, AHLIA-
aCCOITMMPOBAHHBIN BACKYAUT, PEBMATH3M.

Aas BepuduKanuu AHarsHosa peiroAneHa Hedppobuoncus. [Tpa MEKPOCKOIIHYECKOM HCCACAOBAHUH OIIpe-
Aeasercs 15 kayboukoB 0e3 ocobenHocTell. B ruromnaasme snuTeAus H3BUTHIX KAHAABIIEB COAEPKATCA KPYITHBIE
503MHO(UABHEIE IPAHYABL JaCTh SIIMTEAHOIINTOB HEKPOTH3HUPOBAHA: KACTKH AHINEHBI AAEP, OTACACHBI OT Oa-
3aABHOM MeMOpanblL B mpemaparax, 3a0paHHEIX AAf HEMMYHO(DAIOOPECIIHEHITHN, B CBE/KE3AMOPOKEHHBIX CPE3axX
orpeaeaderca 4 kKAyOOUKa, HeT cBeueHus B peakiuax ¢ anturesamu k IgA, IgM, C3c, IgG, Clq, i Aerkum 1emam
Karima i AMMOAQ. [Tpi MMMyHOTCTOXHMIYECKOM HCCACGAOBAHUH B SIINTEANH KAHAABIIEB OLIPEACAACTCA TPAHYAAPHAA
IIUTOIIAA3MATHYECKAA SKCIIPECCHSA B PEAKIIMU C AHTUTEAAMH K AIMOAA ACTKUMH IICIIAMHU, U OTCYTCTBYET SKCIIPEC-
crfl B PEAKIHN C AHTUTEAAMH K KAIIITa ACTKUM I1errAM. [Ipu 9AeKTpOHHOM MUKPOCKOIINN KAYOOUKN HE H3MEHEHE,
B IIITOIAA3ME YACTH SITUTEAUOIHTOB H B IIPOCBETE KAHAABIIEB OIPEACAAOTCA BKAIOYCHISA CPEAHEIO U KPYITHOIO
pasMepa, HePABUABHOI BBITAHYTOH, POMOOBHAHOM 1 AUCTOBHAHOM (DOPMBL, HIMEIOIIHE HEPABHOMEPHYIO (HH3KYIO
HAU YMEPEHHYIO) 9AEKTPOHHYIO ITAOTHOCTh. BBIAQ AMarHOCTHpPOBAaHA KpUCTAAATYECKAA POPMA IIPOKCHMAABHO
TyOYAOIIATHI ACTKHUX ITCTICH.

[Ipu AOIIOAHHTEABHOM HCCAECAOBAHHU B MOUe OOHApY:xeH Oeaok berc AkoHca AiMOAa. BoirtoAneHa crepraspHas
IYHKIUA, B MHEAOTPAMME BBIABACH 21%0 ITAA3MATHIECKUX KAETOK, IMEFOTCA IIPU3HAKA AMCIAA3HA. Y CTAHOBAEH
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AnarHo3: Muoxecrsernas mueaoma [IB mo Durie-Salmone, ¢ cexperneit 6eaka berc-Axonca aamdaa. [Tpoxcn-
MaAbHasA TyOYAOIIATHS ACTKHX Iiertei, kpucTasrmdeckas popma, XBIT (C3a). [TarmenTka mepeBeAcHa B OTACACHIE
IeEMATOAOTHH AAf ITPOBEACHHA XUMHOTEPAITHH II0 OCHOBHOMY 3300 AEBAHUIO.
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