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Acute kidney failure and extramedullary lung infiltration as the initial
presentation of multiple myeloma: A case report
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Abstract

Introduction. Kidney failure in multiple myeloma is some-
times initial symptomatology and a very serious complica-
tion with an unfavorable effect on the course and prognosis
of the disease. Multiple myeloma is a disease characterized
by the proliferation of plasmocytes in the bone marrow, and
in rare cases, it can be extramedullary in various organs and
systems. Pulmonary plasmacytoma localization is a rare ex-
tramedullary localization, especially when it represents one
of the initial manifestations of multiple myeloma. Case re-
port. We present a patient with progressive acute kidney
failure who has started hemodialysis treatment. On chest
radiography, a homogeneous shadow was observed along
the left chest wall, and the multislice computed tomography
(MSCT) pointed to the tumor formation in the pulmonary
parenchyma in the projection of the left upper pulmonary
lobe with signs of pleural infiltration, intercostal muscles,
and V rib destruction. ILaboratory examination indicated
the presence of Bence-Jones proteinuria in the urine sample

Apstrakt

Uvod. Bubrezna slabost u multiplom mijelomu ponekad
predstavlja inicijalnu simptomatologiju i veoma ozbiljnu
komplikaciju sa nepovoljnim uticajem na tok bolesti. Mul-
tipli mijelom je bolest koju karakteride proliferacija
plazmocita u kostanoj srzi, a u retkim slucajevima mogu
biti zastupljeni i ekstramedularno u razli¢itim organima i
sistemima. Pluéna lokalizacija plazmocitoma je retka
ekstramedularna lokalizacija, a pogotovo kada predstavlja i

in addition to anemia syndrome and azotemia with hyperu-
ricemia. After bronchoscopy and needle biopsy, diffuse in-
filtration of mature plasma cells was demonstrated in the cy-
tological and histopathological findings of the lungs. The
histopathological finding of bone marrow biopsy indicated
multiple myeloma of Lambda type with infiltration of plas-
ma cells — about 70%. The hematologist determined a di-
agnosis of multiple myeloma BJ lambda III BCS, with ex-
tramedullary lung infiltration and acute kidney failure. Fur-
ther treatment was continued according to the hematologi-
cal protocol while performing intermittent hemodialysis.
Conclusion. Sometimes, extremely rarely, and in complete-
ly asymptomatic patients with massive pulmonary infiltra-
tion observed initially, the differential diagnosis may also
represent an extramedullary presentation of multiple mye-
loma, which should be considered.

Key words:
multiple myeloma; lung; acute kidney injury;
diagnosis, differential.

jednu od inicijalnih manifestacija multiplog mijeloma. Pri-
kaz bolesnika. Prikazali smo bolesnika sa akutnom
bubreZznom insuficijencijom, progresivnog toka, kod koga
je zapoceto lecenje hemodijalizama. Na radiografiji grud-
nog kosa zapazena je homogena senka uz levi lateralni zid
grudnog kosa, a multislajsna kompjuterizovana tomografi-
ja (MSKT) je ukazala na tumorsku formaciju u pluénom
parenhimu u projekciji levog gornjeg pluénog reznja sa
znacima infiltracije pleure, interkostalnih misica i
destrukcijom V rebra. Laboratorijskim ispitivanjem, osim
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anemijskog sindroma i azotemije sa hiperurikemijom, u
urinu je dokazana Bence-Jones-ova proteinurija. Nakon
bronhoskopije i iglene biopsije, u citoloskom i pato-
histoloskom nalazu pluéa dokazana je difuzna infiltracija
zrelih plazma Celija. Patohistoloski nalaz biopsije kostane
stzi ukazao je na multipli mijelom lambda tipa sa infiltraci-
jom plazma celijama — oko 70%. Od strane hematologa
postavljena je dijagnoza multiplog mijeloma BJ lambda III
BCS, sa ekstramedularnim zahvatom pluéa i akutnom
bubreZznom insuficijencijom. Dalje lecenje nastavljeno je

po hematoloskom protokolu uz obavljanje intermitentnih
hemodijaliza. Zaklju¢ak. Ponekad, izuzetno retko i kod
potpuno asimptomatskih bolesnika, masivne pluéne infil-
tracije, zapazene inicijalno, diferencijalno dijagnosticki
mogu predstavljati i ekstramedularnu prezentaciju multi-
plog mijeloma, o ¢emu treba razmisljati.

Kljucne reci:
multipli mijelom; pluca; bubreg, akutna insuficijencija;
dijagnoza, diferencijalna.

Introduction

Multiple myeloma (MM) is a plasma proliferative
disease that is more common in the older population (above
the age of 60), with an incidence of about 5 cases per
100,000 persons. It represents about 1% of all malignancies,
while it is the second most common hematological disease
(10% of cases) 5.

The occurrence of acute kidney failure in MM
sometimes also represents the initial symptomatology of this
disease and further complicates this quite serious disease. It
is believed that, precisely because of this presentation, 50%
of cases with MM are initially nephrology patients 8. That is
why many authors suggest mandatory MM-related
evaluation in acute kidney failure patients ",

The extramedullary (EM) plasmacytoma is malignant
plasma cell proliferation, not localized in the bone marrow. It
is described in 7-17% of patients at the moment of diagnosis
of MM and in 6-20% of cases during the course of treatment
of the disease. However, the data of recent studies state the
occurrence in about 34% of cases where it represents a very
poor prognostic parameter 10-2°,

The most common EM localizations (about 85% of
cases) are in soft tissues around the skeletal system, and the
remaining cases (15%) of EM localization occur in lymph
nodes, liver, kidney, respiratory tract, spleen, skin, CNS, and
others ¥ 14, EM localization in the lungs is described in less
than 5% of cases *°. Very rarely, as in the case of our patient,
simultaneous infiltration of the lungs and acute Kidney
failure is observed as the initial manifestation of MM.

Case report

A 47-year-old male was admitted to the Clinic for
Nephrology for acute kidney failure development, followed
by arterial hypertension and anemic syndrome. The first
complaints were reported one month before admission to the
Clinic, in the form of fatigue, faster tiredness, and loss of
appetite. At that time, elevated creatinine (683 pmol/L) and
urine erythrocytes and proteinuria of 0.92 g/24 h were
observed in laboratory analyses. The patient was sent to our
institution for further assessment. At the time of admission,
arterial hypertension (150/85 mmHg) was noted, along with
paleness of skin and mucous membrane, while other results
were within the normal range. The patient indicated that he
was a long-term smoker who ceased smoking one month
earlier. Laboratory analysis included the following:
accelerated erythrocyte sedimentation rate (ESR 132 mm/h),
anemia syndrome [hemoglobin (Hb) 97 g/L], azotemia
(creatinine  876-1005 umol/L, urea 42,1 mmol/L),
hyperuricemia (670 umol/L), total protein 72 g/L, albumin
50 g¢/L, and in the urine sample, hematuria with proteinuria
of 0.656 g/24 h. Echotomographically, both kidneys were
12.8 c¢cm in size with more echoing parenchyma and
pronounced pyramids, and without hydronephrosis and
calculus (Figure 1). Given the progressive course of kidney
failure, a kidney biopsy was performed. In the meantime,
oliguria with hypervolemia developed due to which a central
venous catheter was placed in the right vena jugularis, and
hemodialysis was started. Radiography of the chest revealed
a homogeneous shadow of the polycyclic appearance on the
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Fig. 1 — Kidney ultrasound: points to enlarged kidneys, echogenic parenchyma, and pronounced pyramids.
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left side along the lateral wall of the thorax and multislice
computed tomography (MSCT) was indicated (Figure 2). An
infiltrative tumor formation was observed in the pulmonary
parenchyma in the projection of the apical segment on the
chest MSCT with dimensions 8 cm x 7 cm x 9 cm, with
signs of pleural infiltration, intercostal muscles, and
destruction of V rib (Figure 3).

Only then, did the patient recall that a year ago, he
occasionally felt mild manifestations of unspecified
disturbances on the left side of the chest, which he did not

mention because he thought they were irrelevant. Discrete
M-spike in the gamma fraction was found in the serum
protein electrophoresis: 61.1% albumin, alpha-1 5.5%, alpha-
2 13.6%, beta-1 5.3%, beta-2 4.8%, gamma 9.7%. The
nephelometric  finding indicated an extremely high
concentration of Lambda F 5,820.0 mg/L (reference values
8.3-27.0 mg/L), which represents paraprotein seen as
discrete M-spike in gamma region on serum electrophoresis.
Levels of Kappa F 29.3 mg/L, IgL lambda light chain 1.62
g/L, and IgL kappa light chains 1.43 g/L, k/l ratio 0.88

Fig. 2 — A radiographic record of the thorax on which a homogeneous shadow along the chest wall is
seen on the left side in the middle lung field.

Fig. 3 — Chest multislice computed tomography
(MSCT) with infiltrative tumor formation in the
pulmonary parenchyma in the projection of the apical
segment of the upper lung lobes, dimensions 8 cm x 7
cm x 9 cm, with signs of the infiltration of pleura,
intercostal muscles, and destruction of V rib on the left.
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(reference values 1.35-2.65 g/L), immunoglobulins 1gG 7.2
g/L, IgA 0.68 g/l, IgM 0.18 g/L, and serum B2-microglobulin
29.7 mg/L (reference values 0.70-1.80 mg/L) were also
determined.

With a diuresis of 700 mL and proteinuria of 0.656 g/24
h, protein electrophoresis in urine was performed: albumin
12.9%, alpha-1 5.9%, alpha-2 18.4%, beta 50.7%, gamma
12.1%, M-spike in the beta fraction. The nephelometric
finding indicated: kappa F 29.3 mg/L, lambda F 5820.0 mg/L
(reference values 8.3-27.0 mg/L), IgL lambda light chain
1.62 g/L, and IgL kappa light chains 1.43 g/L, k/l 0.88
(reference values 1.35-2.65), b2M 29.7 mg/L (reference
values 0.70-1.80 mg/L). The presence of monoclonal light
chain Lambda type (bound and free) and monoclonal free
light chain lambda type was identified by immunofixation.
The finding pointed to Bence-Jones proteinuria (Figure 4).

Fig. 4 — Bence-Jones immunofixation of the
patient's urine: the presence of a monoclonal
tape derived from the monoclonal free light

chain A type is observed in regions of ELP

urine, L-lambda (free and bonded light
chains), and L free (free light chains).

The pathohistological finding of the kidney biopsy
indicated obstructive tubulopathy (in the lumen of the tubule
crystalloid contents with the surrounding inflammatory
reaction), and the characteristics of the “myeloma kidney”
were present (Figure 5). In order to clarify the etiology of
pulmonary changes, a video bronchoscopy with a needle
biopsy of changes in the lungs was performed. The
cytological smear of the needle biopsy already pointed to
monomorphic cell populations, eccentrically arranged sails
in the medium abundant, and basophilic cytoplasm
suggesting an extramedullary plasmacytoma (Figure 6).

Fig. 5 — Histopathological findings of the kidney biopsy:
obstructive tubulopathy — in the lumen of the tubule,
crystalloid content with the surrounding inflammatory
reaction, characteristic of the “myeloma” kidney
is present [hematoxylin-eosin (HE) staining, x40].

AToh, 3
Fig. 6 — Cytological smears of needle lung
biopsies: monomorphic population of cells,
eccentrically arranged nuclei in medium
abundant, basophilic cytoplasm. In the cytoplasm
of certain cells, the focus of the eosinophilic
substance corresponding to the deposited
immunoglobulins is observed. Multinuclear forms
are also present [May Grunwald-Geimsa (MGG)
staining, x 200, x 1000, x 100].
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The pathological findings of lung biopsy revealed
diffuse infiltration of  mature plasma  cells.
Immunohistochemical analysis in  proliferating cells
produced a diffuse membrane reaction for CD 138 and a
focal membrane reaction for CD 56, while the cytoplasmic
reaction for lambda light chains was apparent in a number of
cells from the cytoplasmic reaction to kappa light chains
(Figure 7). After consultation with a hematologist, a
myelogram was performed, and infiltration of the plasma
cells (25%) was observed in the cytological smear of the
bone marrow aspiration (Figure 8). After that, a bone

marrow biopsy was performed, which pointed to multiple
myeloma-Lambda type (high infiltration of about 70%).
Plasma cell immunophenotyped CD 138+/MUM-1+/Lambd
+/Kapa+/CD20- (Figure 9). Flat bone radiography showed:
on the bones of the skull, axial skeleton, and pelvis, no signs
typical of the multiple myeloma were noticed. The diagnosis
of multiple myeloma BJ lambda Il BCS, with
extramedullary lung infiltrations and acute kidney failure,
was determined. Further treatment was continued according
to the protocol by a hematologist while performing

intermittent hemodialysis.

Fig. 7 — Histoathological findings of pulmonary biopsy: a)

@
proliferation of

monomorphic plasmacytoid cells [hematoxylin-eosin (HE) staining, x 200]; b), c)
immunohistochemical analysis in proliferating cells resulted in a diffuse
membrane reaction CD 138 and cytoplasmic reaction for lambda-light chains
(CD 138, lambda, x 400).
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Fig. 8 — Cytological smear of bone marrow aspiration (M
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marrow, 25% of plasma cells were found, including binucleate and multinucleate forms present [May Grunwald-
Geimsa (MGG) staining, x 100, x 1000, x 1000]).
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Fig. 9 — Pathohistological findings of bone marrow biopsy. Immunohistochemical analysis in proliferating

cells resulted in a diffuse membrane reaction CD138 and cytoplasmic reaction for lambda-light
chains (CD138, lambda, x 400).

Discussion

Kidney lesion in MM is a very serious condition with a
significant impact on the survival of patients. Sometimes the
occurrence of acute kidney failure is the initial manifestation
of multiple myeloma, with kidney damage most often being
the consequence of the so-called cast nephropathy or
“myeloma kidney”, which represents tubular damage caused
by precipitation of light chain immunoglobulins, followed by
deposits of light chains, amyloidosis, hypercalcaemia, drugs,
etc. 118, At the moment of diagnostic MM, the existence of
acute kidney failure is described in 20-40% of cases, and in
severe cases, it is accompanied by oliguria, thus dialysis is
necessary, as was the case with our patient °,

In patients with MM and kidney failure, Dimopoulos et
al. ¥ describe median survival of 29-32 months mainly due
to the new therapeutic modalities.

Extramedullary localization of MM is more common
among males (about 3-4 times more frequent than in
females), with only 1/3 of patients being younger than 50, as
was the case with our patient 2024,

In a study involving 1,027 patients with MM, Kyle et
al. 2 described the extramedullary occurrence of MM before
diagnosis in 4 patients (0.4%), and the median of the time
interval was 18 months. According to anamnestic data, our
patient experienced some unspecified difficulties on the left
side of the chest a year earlier. Varettoni et al. 1 describe the
occurrence of EM plasmacytomas in 13% of patients, with
7% having a pronounced EM plasmacytoma localization at
the time of MM diagnosis, whereas in 6% of patients, there
was a subsequent manifestation of EM plasmacytoma
localization. Varga et al.'* described that about 34% of
patients treated for MM also express EM localization during
treatment.

Data from other authors describe EM plasmacytoma in
20% of cases of plasma proliferative neoplasia, and the
observation that the growth frequency is increasing is
explained by the fact that the diagnostics are more sensitive,
as well as the new treatment protocols that affect the survival
of these patients 101223,

Five-year survival in patients with MM and EM
plasmacytoma is described in 31% of cases, and in patients
with MM but without EM plasmacytoma, in 59% of
patients 2%, In MM light chains, the incidence of
extramedullary localization is described initially in 2.1% of
patients, and during the monitoring and treatment in 33.3%
of cases, according to Zhang et al. . EM plasmacytoma is
sometimes described in patients who have previously been in
remission, while in the course of the disease, relapse multiple
organ involvement is observed — pancreas, kidney, adrenal
glands, liver, lung skin, spleen, and lymph nodes ?. The
study of Oshima et al. 2’ encompassed a period of twenty
years and analyzed autopsy findings in 53 patients with
multiple myeloma, and in 2/3 (63.5%), extraosseous
localization was most represented in the spleen, kidney, and
liver (about 30%), while pulmonary infiltration was observed
in 15.4%.

Extramedullary localization in the respiratory tract is
described in approximately 80% of patients, most often
localized in the upper respiratory and nasopharyngeal tract
(65-80%), while lung involvement is described less often, in
3-5% of cases 16:20:28.29,

In a study published in 2004, in describing the cases of
patients with pulmonary plasmacytoma (endobronchial
localization), Edelstein et al. ¥ state that only 22 proven
cases of pulmonary infiltration have been described with
immunohistochemical and other confirmatory assays. In a
study published in 2011, in demonstrating a case of a patient
with pulmonary plasmacytoma who had been experiencing
difficulties in the form of shortness of breath, chest pain,
cough, and loss of appetite, Prasad et al.3'compare case
studies of different authors with a review of pulmonary
plasmacytoma, which is a rare occurrence (they describe 35
cases).

Extramedullary pulmonary plasmacytoma in our patient
also represents the initial manifestation of multiple myeloma,
which was clinically almost asymptomatic. The mild,
nonspecific complaints of pain on the left side of the chest,
which occasionally occurred, did not attract attention. At the
moment of diagnosis, pulmonary changes were 9 cm in size,
with pleural infiltration, intercostal muscles, and destruction
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of the V rib. Only the occurrence of general signs of
weakness and fatigue with laboratory confirmation of the
patient's uremia brought the patient to a medical institution,
where lung infiltration was observed during the examination
of the etiology of kidney failure, and then multiple myeloma
diagnosis was determined. EM pulmonary localization can
clinically range from completely asymptomatic form to
symptomatology in the form of cough, shortness of breath,
and elevated temperature 3 %,

Ravinet et al. 3 describe the case of a patient with a
diagnosed MM who has experienced chronic respiratory
insufficiency and emphysema, which had progressed to acute
dyspnea and interstitial lung disease that was refractory to
applied therapy. Postmortem autopsy analysis in the lungs
verified nodal plasma cell infiltrates. Radiological

investigations of pulmonary localization of plasmacytomas
can present as infiltration in the form of a solitary mass of
the nodular form, as in our patient, or as diffuse lung
infiltration, which can sometimes occur on both sides 2 35 %,

Conclusion

The case of our patient confirms the opinion that the
diagnosis of acute kidney failure should always be completed
with  screening for multiple myeloma. Extraosseus
localization with pulmonary infiltration represents a rather
rare presentation of multiple myeloma, indicating the
aggressive course of this disease especially given the
association with renal impairment and consecutive treatment
limitations.

REFERENCES

1. Morean P, San Mignel ], Ludwig H, Schouten H, Mohty M,
Dimopoulos M, et al. ESMO Guidelines Working Group. Mul-
tiple myeloma: ESMO Clinical Practice Guidelines for diag-
nosis, treatment and follow-up. Ann Oncol 2013; 24(Suppl
6): vil33-7.

2. Sant M, Allemani C, Tereanu C, De Angelis R, Capocaccia R, 1Visser
O, et al. Incidence of hematologic malignancies in Europe by
morphologic subtype: results of the HAEMACARE project.
Blood 2010; 116(19): 3724-34.

3. Willenbacher, W, Seeber A, Steiner N, Willenbacher B, Gatalica Z.,
Swensen ], et al. Towards Molecular Profiling in Multiple Mye-
loma: A Literature Review and Early Indications of Its Effica-
cy for Informing Treatment Strategies. Int ] Mol Sci 2018;
19(7): pii: E2087.

4.  Kazandjian D. Multiple myeloma epidemiology and survival: A
unique malignancy. Semin Oncol 2016; 43(6): 676-81.

5. Hutchison CA, Plant T, Drayson M, Cockwell P, Kountouri M,
Basnayake K, et al. Serum free light chain measurement aids the
diagnosis of myeloma in patients with severe renal failure.
BMC Nephrol 2008; 9: 11.

6.  Gastelum ZIN, Biggs DM, Scott A. Multiple Myeloma Presenting
as Acute Renal Failure in the Absence of Other Characteristic
Features. Cureus 2017; 9(9): e1703.

7. Talbot B, Wright D, Basnayake K. The importance of screening
for serum free light chains in suspected cases of multiple
myeloma and their impact on the kidney.BMJ Case Rep
2014; 2014: pii: bcr2014206688. doi: 10.1136/bcr-2014-
206688

8. Heaney [L], Campbell |P, Yadav P, Griffin AE, Shemar M, Pinney
JH, et al. Multiple myeloma can be accurately diagnosed in
acute kidney injury patients using a rapid serum free light chain
test. BMC Nephrol 2017; 18(1): 247.

9. Oriol A. Multiple myeloma with extramedullary disease. Adv
Ther 2011; 28(7): 1-6.

10. Chen HF, Wu '1Q, Li ZY, Shen HS, Tang O, Fu W], et al. Ex-
tramedullary plasmacytoma in the presence of multiple mye-
loma: clinical correlates and prognostic relevance. Onco Tar-
gets Ther 2012; 5: 329-34.

11. Varettoni M, Corso A, Pica G, Mangiacavalli S, Pascutto C, Lazza-
rino M. Incidence, presenting features and outcome of ex-
tramedullary disease in multiple myeloma: a longitudinal study
on 1003 consecutive patients. Ann Oncol 2010; 21(2): 325-30.

12. Dores GM, Landgren O, McGhnn KA, Curtis RE, Linet MS, Deve-
sa §S. Plasmacytoma of bone, extramedullary plasmacytoma,
and multiple myeloma: incidence and survival in the United
States, 1992-2004. Br ] Haematol 2009; 144(1): 86-94.

Rabrenovi¢ V, et al. Vojnosanit Pregl 2021; 78(2): 265-272.

13. Aguado B, Litigo B, Sastre JL, Oriol A. Extramedullary plasmacy-
tomas in the context of multiple myeloma. Adv Ther 2011;
28(7): 7-13.

14. Varga C, Xie W, Laubach |, Ghobrial IM, O'Donnell EK, Wein-
stock M, et al. Development of extramedullary myeloma in the
era of novel agents: no evidence of increased risk with lenalid-
omide-bortezomib combinations. Br ] Haematol 2015; 169(6):
843-50.

15. Thumallapally N, Meshref A, Monsa M, Terjanian T. Solitary
plasmacytoma: population-based analysis of sutvival trends
and effect of various treatment modalities in the USA. BMC
Cancer 2017; 17(1): 13.

16. Rabrenovic V', Mijuskovic Z, Marjanovic S, Rabrenovic M, Jovanovi¢
D, Anti¢ 8, et al. Kidney failure as an unusual initial presenta-
tion of biclonal gammopathy (IgD multiple myeloma associat-
ed with light chain disease)-a case report. Vojnosanit Pregl
2015; 72(2): 196-9.

17. Fava A, Fulladosa X, Montero N, Draibe |, Torras ], Goma M, et
al.. Treatment of multiple myeloma with renal involvement:
the nephrologist's view. Clin Kidney J 2018; 11(6): 777-85.

18. Laforet M, Jourde-Chiche N, Haddad F, Sallee M, Stoppa AM,
Brunet P, et al. Evolution in the treatment of multiple myeloma
and impact on dialysis independence: data from a French co-
hort from 1999 to 2014.Blood Cancer J 2016; 6(3): e409.

19. Dimaponlos MA, Delimpasi S, Katodriton E, Vassou A, Kyrtsonis
MC, Repousis P, et al. Significant improvement in the survival
of patients with multiple myeloma presenting with severe renal
impairment after the introduction of novel agents. Ann Oncol
2014; 25(1): 195-200.

20. Nie S, Peng DC, Gong HH, Ye CL, Nize X, 1i HJ. Primary pul-
monary plasmacytoma: a case report introduction. World ]
Surg Oncol 2016; 14(1): 205.

21. Kyle RA, Gertz MA, Witzig TE, Lust JA, Lacy MQ, Dispenzieri
A, et al. Review of 1027 Patients With Newly Diagnosed Mul-
tiple Myeloma. Mayo Clin Proc 2003; 78(1): 21-33.

22. Zno Z, Tang Y, Bi CF, Zbhang WY, Zhao S, Wang XO, et al. Ex-
traosseous (extramedullary) plasmacytomas: a clinicopatholog-
ic and immunophenotypic study of 32 Chinese cases. Diagn
Pathol 2011; 6: 123.

23. Rabrenovié V', Kovacevié Z, Jovanovié D, Rabrenovié M, Milovié N,
Cerovi¢ S. Extramedular plasmacytoma in the urinary bladder-
unusual localization. Vojnosanit Pregl 2006; 63(11): 975-8.
(Serbian)

24. Usmani SZ, Heuck C, Mitchell A, S3ymonifka |, Nair B, Hoering A,
et al. Extramedullary disease portends poor prognosis in mul-
tiple myeloma and is over-represented in high-risk disease


https://www.ncbi.nlm.nih.gov/pubmed/?term=Sant%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20664057
https://www.ncbi.nlm.nih.gov/pubmed/?term=Allemani%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20664057
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tereanu%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20664057
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Angelis%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20664057
https://www.ncbi.nlm.nih.gov/pubmed/?term=Capocaccia%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20664057
https://www.ncbi.nlm.nih.gov/pubmed/?term=Visser%20O%5BAuthor%5D&cauthor=true&cauthor_uid=20664057
https://www.ncbi.nlm.nih.gov/pubmed/?term=Visser%20O%5BAuthor%5D&cauthor=true&cauthor_uid=20664057
https://www.ncbi.nlm.nih.gov/pubmed/?term=Willenbacher%20W%5BAuthor%5D&cauthor=true&cauthor_uid=30021955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Seeber%20A%5BAuthor%5D&cauthor=true&cauthor_uid=30021955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Steiner%20N%5BAuthor%5D&cauthor=true&cauthor_uid=30021955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Willenbacher%20E%5BAuthor%5D&cauthor=true&cauthor_uid=30021955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gatalica%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=30021955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Swensen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=30021955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Swensen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=30021955
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6073692/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kazandjian%20D%5BAuthor%5D&cauthor=true&cauthor_uid=28061985
https://www.ncbi.nlm.nih.gov/pubmed/28061985/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gastelum%20ZN%5BAuthor%5D&cauthor=true&cauthor_uid=29159010
https://www.ncbi.nlm.nih.gov/pubmed/?term=Biggs%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=29159010
https://www.ncbi.nlm.nih.gov/pubmed/?term=Scott%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29159010
https://www.ncbi.nlm.nih.gov/pubmed/29159010
https://www.ncbi.nlm.nih.gov/pubmed/?term=Talbot%20B%5BAuthor%5D&cauthor=true&cauthor_uid=25326567
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wright%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25326567
https://www.ncbi.nlm.nih.gov/pubmed/?term=Basnayake%20K%5BAuthor%5D&cauthor=true&cauthor_uid=25326567
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4202043/
https://dx.doi.org/10.1136%2Fbcr-2014-206688
https://dx.doi.org/10.1136%2Fbcr-2014-206688
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dores%20GM%5BAuthor%5D&cauthor=true&cauthor_uid=19016727
https://www.ncbi.nlm.nih.gov/pubmed/?term=Landgren%20O%5BAuthor%5D&cauthor=true&cauthor_uid=19016727
https://www.ncbi.nlm.nih.gov/pubmed/?term=McGlynn%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=19016727
https://www.ncbi.nlm.nih.gov/pubmed/?term=Curtis%20RE%5BAuthor%5D&cauthor=true&cauthor_uid=19016727
https://www.ncbi.nlm.nih.gov/pubmed/?term=Linet%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=19016727
https://www.ncbi.nlm.nih.gov/pubmed/?term=Devesa%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=19016727
https://www.ncbi.nlm.nih.gov/pubmed/?term=Devesa%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=19016727
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aguado%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22105528
https://www.ncbi.nlm.nih.gov/pubmed/?term=I%C3%B1igo%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22105528
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sastre%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=22105528
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oriol%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22105528
https://www.ncbi.nlm.nih.gov/pubmed/22105528
https://www.ncbi.nlm.nih.gov/pubmed/?term=Varga%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26032514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xie%20W%5BAuthor%5D&cauthor=true&cauthor_uid=26032514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Laubach%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26032514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ghobrial%20IM%5BAuthor%5D&cauthor=true&cauthor_uid=26032514
https://www.ncbi.nlm.nih.gov/pubmed/?term=O%27Donnell%20EK%5BAuthor%5D&cauthor=true&cauthor_uid=26032514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weinstock%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26032514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weinstock%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26032514
https://www.ncbi.nlm.nih.gov/pubmed/26032514?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rabrenovi%C4%87%20V%5BAuthor%5D&cauthor=true&cauthor_uid=25831916
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miju%C5%A1kovi%C4%87%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=25831916
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marjanovi%C4%87%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25831916
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rabrenovi%C4%87%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25831916
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jovanovi%C4%87%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25831916
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jovanovi%C4%87%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25831916
https://www.ncbi.nlm.nih.gov/pubmed/?term=Anti%C4%87%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25831916
https://www.ncbi.nlm.nih.gov/pubmed/25831916
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fav%C3%A0%20A%5BAuthor%5D&cauthor=true&cauthor_uid=30524711
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fulladosa%20X%5BAuthor%5D&cauthor=true&cauthor_uid=30524711
https://www.ncbi.nlm.nih.gov/pubmed/?term=Montero%20N%5BAuthor%5D&cauthor=true&cauthor_uid=30524711
https://www.ncbi.nlm.nih.gov/pubmed/?term=Draibe%20J%5BAuthor%5D&cauthor=true&cauthor_uid=30524711
https://www.ncbi.nlm.nih.gov/pubmed/?term=Torras%20J%5BAuthor%5D&cauthor=true&cauthor_uid=30524711
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gom%C3%A0%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30524711
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cruzado%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=30524711
https://www.ncbi.nlm.nih.gov/pubmed/30524711
https://www.ncbi.nlm.nih.gov/pubmed/?term=Laforet%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27015286
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jourde-Chiche%20N%5BAuthor%5D&cauthor=true&cauthor_uid=27015286
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haddad%20F%5BAuthor%5D&cauthor=true&cauthor_uid=27015286
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sallee%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27015286
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stoppa%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=27015286
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brunet%20P%5BAuthor%5D&cauthor=true&cauthor_uid=27015286
https://www.ncbi.nlm.nih.gov/pubmed/27015286
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dimopoulos%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=24356630
https://www.ncbi.nlm.nih.gov/pubmed/?term=Delimpasi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24356630
https://www.ncbi.nlm.nih.gov/pubmed/?term=Katodritou%20E%5BAuthor%5D&cauthor=true&cauthor_uid=24356630
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vassou%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24356630
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kyrtsonis%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=24356630
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kyrtsonis%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=24356630
https://www.ncbi.nlm.nih.gov/pubmed/?term=Repousis%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24356630
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peng%20DC%5BAuthor%5D&cauthor=true&cauthor_uid=27487779
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ye%20CL%5BAuthor%5D&cauthor=true&cauthor_uid=27487779
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nie%20X%5BAuthor%5D&cauthor=true&cauthor_uid=27487779
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=27487779
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4973144/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4973144/
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

Page 272

VOJINOSANITETSKI PREGLED

Vol. 78, No. 2

25.

26.

27.

28.

29.

30.

even in the era of novel agents. Haematologica 2012; 97(11):
1761-7.

Zhang [], Sun W], Huang ZX, Chen SL, Zhong YP, Hu Y, et al. Light
chain multiple myeloma, clinic features, responses to therapy and
survival in a long-term study. World J Surg Oncol 2014; 12: 234.
Kdse M, Buraniqi E, Akpinar TS, Kayacan SM, Tiikek T. Relapse of
Multiple Myeloma Presenting as Extramedullary Plasmacytomas
in Multiple Organs. Case Rep Hematol 2015; 2015: 452305.
Oshima K, Kanda Y, Nannya Y, Kaneko M, Hamaki T, Sugnro M, et
al. Clinical and pathologic findings in 52 consecutively autopsied
cases with multiple myeloma. Am J Hematol 2001; 67(1): 1-5.
Wei S, Li X, Song Z, Zhao H, Qin X, Gong L, et al. Primary en-
dobronchial plasmacytoma involving local lymph nodes and
presenting with rare immunoglobulin G lambda monoclonal
gammopathy. Can Respir | 2012; 19(3) : ¢28-30.

Agrawal SR, Chaudhary P, Rajput A, Jain AP. Pulmonary
plasmacytoma with endobronchial extension: A rare presenta-
tion of solitary extramedullary plasmacytoma: A case report and
brief review of literature. | Cancer Res Ther 2015; 11(4): 1026.
Edelstein E, Gal AA, Mann KP, Miller ]I Jr, Mansour KA. Prima-
ry solitary endobronchial plasmacytoma. Ann Thorac Surg
2004; 78(4): 1448-9.

31.

Prasad R, Verma SK, Sodhi R. Multiple myeloma with lung
plasmacytoma. Lung India 2011; 28: 136-8.

32. Joseph G, Pandit M, Korfhage L. Primary pulmonary plasmacy-

33.

34.

35.

36.

toma. Cancer 1993; 71(3): 721-4.

Ferndndez-Bussy S, Labarca G, Folch E, Majid A. Extramedullary
endobronchial plasmacytoma. BMJ Case Rep 2013; 2013. pii:
bcr2012007354.

Ravinet A, Perbet S, Guieze R, Lemal R, Guenn R, Gayraud G, et
al. Lung postmortem autopsy trevealing extramedullary in-
volvement in multiple myeloma causing acute respiratory dis-
tress syndrome. Case Rep Hematol 2014; 2014: 635237.
Lazarevic 'V, Cemerikic-Martinovic V', Suvajdzic N, Subotic D,
Colovic M. Diffuse primary plasmacytoma of the lung. Haema-
tologia (Budap) 2001; 31(2): 161-5.

Kim SH, Kim TH, Sobn JW, Yoon H], Shin DH, Kim IS, et al.
Primary pulmonary plasmacytoma presenting as multiple lung
nodules. Korean J Intern Med 2012; 27(1): 111-3.

Received on January 19, 2019.
Revised on March 19, 2019.
Accepted May 14, 2019.
Online First May, 2019.

Rabrenovi¢ V, et al. Vojnosanit Pregl 2021; 78(2): 265-272.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4237965/?report=classic
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oshima%20K%5BAuthor%5D&cauthor=true&cauthor_uid=11279649
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kanda%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=11279649
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nannya%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=11279649
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kaneko%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11279649
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hamaki%20T%5BAuthor%5D&cauthor=true&cauthor_uid=11279649
https://www.ncbi.nlm.nih.gov/pubmed/?term=Suguro%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11279649
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wei%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22679619
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20X%5BAuthor%5D&cauthor=true&cauthor_uid=22679619
https://www.ncbi.nlm.nih.gov/pubmed/?term=Song%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=22679619
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20H%5BAuthor%5D&cauthor=true&cauthor_uid=22679619
https://www.ncbi.nlm.nih.gov/pubmed/?term=Qiu%20X%5BAuthor%5D&cauthor=true&cauthor_uid=22679619
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gong%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22679619
https://www.ncbi.nlm.nih.gov/pubmed/22679619
https://www.ncbi.nlm.nih.gov/pubmed/?term=Edelstein%20E%5BAuthor%5D&cauthor=true&cauthor_uid=15464514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gal%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=15464514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mann%20KP%5BAuthor%5D&cauthor=true&cauthor_uid=15464514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miller%20JI%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=15464514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mansour%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=15464514
https://www.ncbi.nlm.nih.gov/pubmed/15464514/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pandit%20M%5BAuthor%5D&cauthor=true&cauthor_uid=8431851
https://www.ncbi.nlm.nih.gov/pubmed/?term=Korfhage%20L%5BAuthor%5D&cauthor=true&cauthor_uid=8431851
https://www.ncbi.nlm.nih.gov/pubmed/8431851/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fern%C3%A1ndez-Bussy%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23307453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Labarca%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23307453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Folch%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23307453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Majid%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23307453
https://www.ncbi.nlm.nih.gov/pubmed/23307453
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lazarevic%20V%5BAuthor%5D&cauthor=true&cauthor_uid=11583028
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cemerikic-Martinovic%20V%5BAuthor%5D&cauthor=true&cauthor_uid=11583028
https://www.ncbi.nlm.nih.gov/pubmed/?term=Suvajdzic%20N%5BAuthor%5D&cauthor=true&cauthor_uid=11583028
https://www.ncbi.nlm.nih.gov/pubmed/?term=Subotic%20D%5BAuthor%5D&cauthor=true&cauthor_uid=11583028
https://www.ncbi.nlm.nih.gov/pubmed/?term=Colovic%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11583028
https://www.ncbi.nlm.nih.gov/pubmed/11583028/
https://www.ncbi.nlm.nih.gov/pubmed/11583028/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=22403510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20TH%5BAuthor%5D&cauthor=true&cauthor_uid=22403510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sohn%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=22403510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yoon%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=22403510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shin%20DH%5BAuthor%5D&cauthor=true&cauthor_uid=22403510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20IS%5BAuthor%5D&cauthor=true&cauthor_uid=22403510
https://www.ncbi.nlm.nih.gov/pubmed/?term=Park%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=22403510

