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ABSTRACT

Objective To investigate the clinical and imaging features of primary pulmonary mucosa-associated
lymphoid tissue lymphoma (PPMALT) to improve the level of awareness and diagnosis. Methods
Patients with PPMALT confirmed by tissue biopsy and pathology result from April 2011 to March
2023 were collected retrospectively. Clinical indicators as age, gender, smoking history and laboratory
examination were observed. Chest CT manifestations as lesion number, location, shape, margin, density,
and degree of enhancement were recorded, respectively. Five subtypes were classified as nodular/
mass, consolidation pneumonia, bronchial vascular lymphatic, miliary and mixed type according to
CT findings. The SUVmax of the lesion was measured in patients who underwent F-FDG PET/CT
examination. Results A total of 15 patients with PPMALT were included finally (7 males and 8 females;
average age, 56.3+9.6 years; age range: 37~70 years). There were 8 cases in nodular/mass type, 4
cases in consolidation pneumonia type, 1 case in vascular broncholymphatic type, and 2 cases in mixed
type. Air bronchial sign were identified in 10 cases and bronchiectasis were showed in 7 cases. Ground
glass opacity on the edge of the lesion was presented in 7 cases. 4 cases were accompanied by pleural
effusion. CT enhancement was performed in 13 patients, 12 cases with homogeneous enhancement
and 1 case with heterogeneous enhancement. 9 cases showed mild to moderate enhancement.
Angiographic signs were found in 9 cases. 9 patients underwent PET/CT examination and all lesions
showed various increased metabolism (SUVmax average: (3.8+1.9); range: 1.8~6.7) . Conclusion The
incidence of PPMALT is low and the clinical manifestations lack specificity. Chest CT imaging findings
such as air bronchial sign, bronchiectasis sign, edge ground glass density shadow, angiography and mild
to moderate homogeneous enhancement are helpful for differential diagnosis.

Keywords: Lymphoma; Lung Tumors; Computed Tomography; X-ray; PET/CT

FARMEHEERIEERTMIABARNEEME, S23MERE0.4%, &5t
MEER3Z.6%, HEARERE%AMMEEREXMELLMRERE (primary pulmonary mucosa-
associated lymphoid lymphoma, PPMALT) A& RBRETR, 4 45HI2HEHH
70-90%", BEECT(computed tomography)i3f#E ARG R BEREHNIIRS, K
BCTERAME R EERNSERIZEHRFINERENA. AXEHMYKRESREAR
FEE, AERRIGERMEGERRBISGIPPMALTES, HMMSASEHIGRRI.
SRFEWRE. FHEBCTMF-FDG PET/CT(positron emission tomography-computed
tomography)fiE %, BEREXZFENIRKRKE FIZHIKF.

1 BEEAZ*

1.1 BEB/E AHRARMEGT, BdlREREFRAHEERE, WEIIHHO
ERMPILAERBERER, 2011548 E£2023FE38 KRIEAHLFIET APPMALTHY
FREE,

PN CERFBYRBALFMERANIEE; SERaEIRIPCTM/FPET/
CTRE; EEFERAIUTERIESN, BIZaRESTIEMET. HbRinE: SR
LAMERE, BERELVAHEMALTNES,; HUMHSEMEERE, HEFRTER
REFEREIZHER, PPMALTHIGERIZETTER . BIBMIRIEARFIZHTKIE,;
FHEFELERM. SREZER, FHAHMIIREERA, BXRIMUEMEEILA; BE
AXINHEBREIZERY, BEXFRE3ITAA, MARBIAIMMERBER, &d 20
ZEHEBR AT M P 2 B 510 2 R AR S 55 S5 0 R S5 1t R T o
1.2 BECTRESZNTERFAIE 150 BEYERFRIEZRIBCTIRE, 56I1XA
Siemens Somatom Sensation 16 E12%eCT; 3% FASiemens Somatom Definition
SGERCT; 43R AGE Discovery CT750 HD#5ECT; 3%IK M Toshiba Aquilion 64
HCT, HESE: EHBE120kY, EBRNBMELNEAR, MEF(field of view,
FOV)320mm, EE0.625-1.5mm, 3iEEEMBRMAHREBE MK, kit#,

(B—1FE] MEIX, 5, FREM, TEHRSMH:
(BAIEE] FRBIE, B, TEEM, TEHRRAMH:

ISR B %28, E-mail: xmchen0908@163.com
IR B F 128, E-mail: 181970902@qq.com

* 63



RECTRIMRIZRE 2023F12A8 $21% F128 BE1708

BEERTN, BERETHCTEH,

13| B EHETIERCTHIE: RENMRICTEFARENS
BiEE,; FRIESFRMILEFCRE: 350mg/mL; Fl2
80~100 mL), ZATEIERRKIN2.5~3.5mL/sHAKREEE 518+
5, shRkEAFNERBKEA D 505X b E30sM60s#H TR R
£, EERABIEHTREEAIE, REERENEARELZ T
EEALAER, BEYHN3.0mm.

CTERAENICEHABIRBRANTEL AN EERE
4, ERANREERNEHR T K, BERAFE—BIEERR
AEN, BEUTIER: 1)HEELR, £2%); QMUE(EMLE
M. TH; GREM . TH); Q)ER(ETMRE, RIMA
FIRE &A% A NET MR, HREMIIEN,; MAESLTE,
RMAKRFREITEEDTHNREERLTY, SRENEHRE
B8, RUAABLZREMERD A REMEIRIEN R, R
A, RMAZENETREES, BEE, RN LAHEM
L T REREI); TS8R ETEFEIERTRESYS[E
%), O)MEBFAEERGERFIIANBUNES); (6)FItE
EEFEZES, (IXRBEY KFEEANBERNZSEERTEL
AL SEER); 8)F; (9)851k; (10)KEfrE"",
1.3 ®F-FDG PET/CTHZE
9l BEREZ T °F-FDG PET/CTHE : REZEEGE Discovery
VCT6ARIPET/CTI, BE&FIAF-FOGMNEEFESREAMEA
3; B4 >95%), WEREBEZRRE/D6h, TEMBKFER
#17£8.1mmol/LLL Fo $R{ABE3.70~5.55 MBq/kg 1 51"°F-FDG
HEEETFBEARHFTEMAEGCOSH, HHREHITRE,
BREMLIINERETE, AESEH:. BE3.7T5mm, EEEE
1.25mm; REXRHEFBCTHIEPETEGH TR RRIE. £
PETEI& L, BIBERMUEAERMBX, TEERGEEHITE
TR B R AAT A IRERE (maximum standard uptake value,
SVUmax)o
1.4 FEBEALAFCERBEANL 1565E8HICTEIETE
FEE, 1ATE@ESISTHEREKR, SHABETFRAKREEK,
1R ALET[SER TR, 2BHAIITE T KEREMEH
REHVER DN, H—UsERXRENEEXE IR F 12,
PPMALTER FRILNREM DBV BMESAME, ARESEF—,

/)

HIA-BIC 5, 535, 2. ZREEMMR20K, S FRAPPMALT. EI1A, 1
ANEAXAEMELAEY K (AH) . EHIC HEALFEY W (HE,
B2A-B2C L&, 645, KIAISMAREI0RK, ik LA APPMALT. FEI2A CTHEW iz
AET KGR . EHB BB EARE B TR RN, T

64 -

BIENSXAR. BEARN KB, FRHP0E4H
BREESARBEDT. MEAREESRENELTLE
K, #AURHEENHRELRERE, RUAZTRE. 455
KB ERRMBEMERE, REATREEESRMBARRKAS
BAMIATAY), CD19. CD20. CD79a. PAXSHIBcl-2BRM, £93
$AIRIACD43, CD10FIBcl-6F ] ERFFREME X F L, CD21H
CD23BRELEMIEAMZM, CD3. CD5. CD23FCyclin D1FA
1, BhERARRKI6TIL IS8 05%~20%",

24 R

2.1 IRRRIABRLRERE 156IPPMALTEE R, B4, &8
B, FW37~70%, FIYFE®N(56.319.6)%, IGFKERSE:
. ZEeshl; IRmlfl; LHR. Bmlfl; K. KR,
AGITEREFRAKER, IARKRERMNEZI, 3B KPR
B, FIBRIBIRKIFNESRRERFEL. 8HIEEFL2MWM
BkZE B (beta-2 -microglobulin)iel, EHR7HIERE; 16H=
ERN3.15(BEEEE: 1~3mg/L). 1261853 S8 (lactic
dehydrogenase, LDH)#%, HPIGIER; 1A SEN
884(BEESEE: 120~250 1U/L),

2.2 RECTERANEBRI 408 LI, HP3fRKED
ffilt; 1fBLRmtBEMEINREK, 116AZ LRI, EE&F
TR T RhRAI8HI(53.3%)(Bl1A-C); Al SR AY44(26.7%)
(B2A-C); ZEEMEMREER1(6.6%)(EI3A-C); EAE24I
(13.3%); KRILFEHE,

MEBCTE G R A®E, 10f7(66.7%)EME|ITSEIL,
HA761(46.7%)FBZ[EBY 5K, 761(46.7%)BRIBERT; 4
151(26.7%) TR R RILAEBITXHINEEWL; KU FEH K.

RECTIZRIOE . 1261239558, 1HIARHRK; &

WIZE: ABIBBE R (CTERE I >40 HU(hounsfiled unit)), 9
B R E SR (CTIEIEMN<40 HU)o 91(69.2%)fw ERZEE] TL M &
B AL,
2.3 F-FDG PET/CTRGF &R 9fREET LS F-FDG
PET/CTE%, SUVmaxiEE#N1.8~6.7, FiYERN(3.8+1.9), H
FREETI IR ANAG), SUVmMaxSEER1.8~5.9; FiRSLT R3],
SUVmMaxEEN2.4~6.7(B4A-C); TREMEHREER 17,
SUVmax/435.6; BE& 16, SUVmax2.3.

® ®

B CTA% W (o B 8 % 7 2 B b ot s B T HI0Sm e 4R A U ok, 2 Bt B sk 9 3
x 40) ,
i E B B % KA IRERR, TEFHEEDL (BH) . BAXAGMEREL

FHYAE (AW . EHC HEALFDU HE, x10).



0

CHINESE JOURNAL OF CT AND MRI, DEC. 2023, Vol.21, No.12 Total No.170

ic) @

B3A-H3C &, 42%, BWTAMARRK, XAEMEMKEEAPPMALT. FE3A. 3B CTHWTAL A RAAL I & B R0 W3R R BSOS B, X A% e K

AT, RENTE RS R . B 3C RIAL L F DT (B, x 40).

BEAA-BAC 5, 538, FEHEAMRIA &K, MR SEARPPMALT. E4A CTRWHLIGE B S Lot FIRER R, HEAXAEME (BH) . FH4B BB RARE D
T E BB AR, T E YA (B H) . E4C PETHBAL B 7 UG M “F-FDGH R BUE &, SUVmax 6. 7 (A #) .

33t ¢

ERMMMEBEXAFLARESENHBARRE
B4, (EEA MR M R T /90.5~1.0%, PPMALT2—HhE
RABAMEMLINIEKHERE, BFEERERE, RFREE,
FRERE, MERYF, BESEEEERSETE5%, BT IEHKER
MEBFTRFAE, HOSRENEYZLITEY, S
PPMALT7E G RSE R T E-P 2 EIIRIS RIER

RN ISHIPPMALTEE, Bxtbflnl: 1.1, £BEEM
NES; RFEMHN(56.319.6)%, NELFIBEEIOLLUT,
SHEAMRIRERE . BFENARATEEZPPMALTHZRE
£2—, FARRBELFIF20%(3/15), FHtRIESPPMALT
HXREFE—FFR, PPMALTEE 2 TR ENITIR AL
R, BHABERDABNEANIHBER, HIEREERAN
R, BRe. PEREME. MM, ROEMARREE TESE
K, BorieZiAAXSHRTMNEM LT ARGRIEERX"", &
BB E S E NI FRER A ZM (53.4%), TERE526.7%, X
B1HRERMERER, SHEEXBRELERELY, PPMALT
BENTREREASESR, DHBESHIMBEEXREYK
TRY, MERREAS, ENARHEREAS, JLERESE
A%, ERXERERLY,

PPMALTHIBMEBAREAE T S B MERM/N\MHEREK, 2
AR, IEMAR, HEBCTEAZRNSE, TEHH
AATA (1) EBHRE; QFASETE; )XSENEHEE
B, (4)FAR; 5PREERY, BERNEBNLETMRE, KA
H8((53.3%) HINLE 5. Bk, ERFFHA ST RIAH(26.7%).
TEEMEREBERL(6.7%). BEE261(13.3%), kDI
B, SEANBMRENSGRE TR N BB ER—FK",

Hu MEIAN S S SBEER2PPMALTNEBSGS R,
R NMBARE TR, SSEENERF, KEH106)
(66.7%) HIZTR ", FHPPMALTREES ST S SRR
b, BOAERESSET K, A0S SETERETH
HIT BT K. SAREHRIRE, RITAFIPPMALTHE

ISR B IR ENET 8, AL SEENGEaR, T8
BEASRY, RIBESESE, (TERINATSISEE;
UAEAMS — S BT, 2HESYSEREMLR, EMESE
BEARKK, HARK, SSENAURE. BERBESNE
ZHE, CTEHRESST %Y, TEREANTSET KR
AR A BB AR AT A AR, FRIREHERIHES SR
#", PPMALTE B AZHCHBLSHIERKL, FERMAR
2R, BUES TREHNBRLRS L SEREAREHE
ERHMEY, EEH—SHRICIE,

BRI B IR R A BRI R E M PPMALT S LA
— S, BRI R THBRAR2NEEESR.
EANRREL R RAREER" . SAFFHFETNEHN
ERBEENTERETS, BEFRRGZTE HYEHI, o
BEMIRIERLASNRIEE BRI NEE, FEERMATEE.
ALY SENEREARZE, MESEE=EIERF
W, AR A9 B I M1 B E B2 (69.2%). PPMALT B4R
HERE, BE—%, ARFRD, EKEERSEEBTIRE,
FHBESRNNYS, BBAKSRPENNSEL, FARKHF
126038394, SEEExERE—H",

“F_FDG PET/CTIERT SRR RS BIIS M. 5 ER S BARN 77 20
MW EEEE(ER, PPMALTIEPET/CTIRE E 2RI K *F-FDG
BIRRREEES"Y, AABESPET/CTRENFRERE, 2K
H9E FRRERS M RE, SUVmaxEE1.8~6.7, FHgEN
(3.8+1.9), SEEAXERE—H"", Peng YEI\ LT FIRE
SUVmax&S TRiA B8, BRARHTDE ML MRERS
BISUVmax(EFREA KRR, REFHEARILELR)SHFOGC
BEVEME™,

(F#eEE710)

* 65



ANEBE=ES,

EARRART, BTLMPMFNES. 26 ES5ERIIMNE
ERE—H>, PMIEESERI S ENHRERE—EN
RE, EAFEBUENMEINEEChoIEEMRA, PMFEH
THCTEERE6L Hue s ™, MERHRFR, EILMHPMFE
BRE, AFEZWALCTEQ20-7T0HU)EE, BHEAeTERS
(74.14+12.86Hu), FRFARERL(63+2.83Hu), FIEATY
IR(73.7£9.49Hu), ARESEMRABESHNPMFEIERkE TIE
TAREXR, KR+, PMFEEEERVEE—ENIES,
i o5 5 i & HASR L IERE 4 (5.27 £ 4.24Hu), SLFRERRILIEE R
(12.04%+5.91Hu), SEEEARMERERYEEE, XufE5EREA
PN ERMERFETRI4SEREAX R, AN, FEEEM
EHR IR, ERY AR EESTI5KE, PMFRIX
e iF s, EMEETHREMZHPEEEENE. s,
ERIMRSEZEZIHRAIN, MENBEAERERS, RIS
E20HUREE, 20-60HufimF 4", Hh, BREEHKE
BEARIRIERE RN NURCTS B RIZHERNNERR
th, FEECTIZIRIERE 7 (31.86£8.24)HU, B4BECTIEIRIEE R
(25.54+7.51)HU™, BBE S FPMFHGRILIGE, Fistix, JEsf
PMFEEESMEZPRERIKET, ERIKETEDRENMR
EENTHEE, ZERF, AECURIEK, FRAZEMYAITE
R4, ROBMEBEXR, EEAKERENSEBRLY, KH
RITWHAMERR. SEREANEREE, PMPRIBEREZIKS.

2R AR, CTXNERAIE SRS PMFRYIZRRAI S i BB —
EWNNE, HIRESENES R, FERUEEEFHEN
EZR, TETREFENZINERZE,

BEm

[1]Leso V,Fontana L,Romano R,et al.Artificial stone associated silicosis:a
systematic review[J].Int J Environ Res Public Health,2019,16(4).

CHINESE JOURNAL OF CT AND MRI, DEC. 2023, Vol.21, No.12 Total No.170

[2]Ronsmans S, Nemery B.Pneumoconiosis in coal miners:anthracosilicosis
after all[J].Ann Am Thorac Soc, 2022, 19 (9): 1451-1452.

[3]1Sar1 G,GOkgek A,Koyuncu A,et al.Computed tomography findings
in progressive massive fibrosis:analyses of 90 cases[J].Med
Lav, 2022,113(1):e2022002.

[4]Weissman DN.Progressive massive fibrosis:an overview of the recent
literature[J].Pharmacol Ther, 2022, 240:108232.

(ST 5K, AL, RN, 5. ak 3E30 Ak (R 35 W T 2 il K I 30 Bl R R AT LD o 12 R
&2, 2018,45(1): 80-84.

[6]Guneyli S,Tor M,Hassoy H,et al.Spin—echo and diffusion-weighted MRI
in differentiation between progressive massive fibrosis and lung
cancer [J].Diagn Interv Radiol, 2021, 27 (4): 469-475.

UV BAER, FA4, B0, F. 55 F R &AL D BT 5 %500 W4 oy R - 4
B4R (7], BB 5 Bk E %, 2019, 36 (3) : 282-286.

(8] F 3. CTHEIE AR 554 20 A8 B8 39 3 4 B 90 STV i 25 % 89 s PR AR 2047 D). AR [EICT
FAMRI 24 75, 2020, 18 (12): 68-70.

[91Akira M, Suganuma N.Imaging diagnosis of pneumoconiosis with
predominant nodular pattern: HRCT and pathologic findings[J].Clin
Imaging, 2023, 97: 28-33.

(1014655 %, # T LA E B AL M ECTRARF X A D). LR E¥ %
Bk, 2022,23(6): 620-622.

BN R, EF, 9 2. I A iR % 5 R B A 648 SR Ae CT AR 4 5] [J].
THEEFZE,2015,37(02):172-173.

[12]1Choi EK,Park HL,Yoo IR,et al.The clinical value of F-18 FDG PET/CT
in differentiating malignant from benign lesions in pneumoconiosis
patients[J].Bur Radiol, 2020, 30 (1): 442-451.

(3] s XM, 244, FRAT 22, %, CT P-4 5 = B3 58 49 3 x4 I 5 77 90 Wt A D1 o
ECTAIMRI 44 &, 2018, 16 (08) : 50-53+153.

[14] 3K AR 58, . A 1 22 2K 2 s oy SR CT S BURAE B W7 A 08 (7). o I CTAn
MRIZ¢ 7, 2017, 15(10): 40-42, 70.

UISTBR AR, BT, 58, . IS0 M A BRCTIR ¥ 4 i A AL R : 12400 A7 LU o
E E# %% HK, 2021, 37 (06): 953-954.

(WFsEHHA: 2023-05-23) (XX 4mAE: FIEXES)

OO

(L¥z5$E65m)

PPMALTRFERAR, IRRMEGRIZBRERIKL, Al
EXFIEFEESHMMIRETER: (1S BRWAMI
MEB R, EEOHAE. EEE R B M R ST MR
U (Q)F%: —BEERBEMIRASER, TRENER
A, PERARSIETEEAS, SNBERAATERITRE
IRUR4EN; (3)BIEERER: NS LREMER, TEER
b FHEREMSE, $XRMANHSRESNMHR, NBERL
5. SRR,

ARARBRMY: (1)HAERD, EEH—SHEMERSHT
MBILIE; (2)304 BE RTIBCTILBFPET/CTIAZE, HAExd
SERPERMEITE ST, (3)RMNTPPMALT, FILEEMR
BT RN @ AR, TAMHEES,

2 PR, PPMALTRARERBIE. 12 WiAEXSH X i — A fh
. GRS, EMECT MR EMes S SE1E.
TREY K, NEERBENT. NEESTNRRENSRL
IR, NERIAROTEY. M TFSEREPPMALTHES,
R BT RIS E R R B AT, URFIAHRIZSH,

2EH

[1]1Chen Y,Chen A, Jiang H,et al.HRCT in primary pulmonary lymphoma:can CT
imaging phenotypes differentiate histological subtypes between mucosa—
associated lymphoid tissue (MALT) lymphoma and non-MALT lymphoma? [J].]
THORAC DIS, 2018, 10(11): 6040-6049.

[2]1He H,Tan F,Xue Q,et al.Clinico-pathological characteristics and
prognostic factors of primary pulmonary lymphomal[J].J] THORAC
DIS, 2021, 13(2): 1106-1117.

[3]Wang Y,Han J,Zhang F,et al.Comparison of radiologic characteristics and
pathological presentations of primary pulmonary lymphoma in 22 patients
[J].J INT MED RES, 2020, 48 (4):300060519879854.

[4]Deng W,Wan Y,Yu JQ.Pulmonary MALT lymphoma has variable features on CT
[J].Sci Rep,2019,9(1): 8657.

[S15k4%, # =, A, . MR K M 4F B 4 &tk B 2841 I JRm a7 L. i R 5 52
iR A, 2015, (7): 784-788.

[6]Huang H,Lu ZW, Jiang CG,et al.Clinical and prognostic characteristics of
pulmonary mucosa-associated lymphoid tissue lymphoma:a retrospective
analysis of 23 cases in a Chinese population[J].CHINESE MED
J-PEKING, 2011, 124 (7): 1026-1030.

[7]1Borie R,Wislez M,Antoine M,et al.Lymphoproliferative disorders of the
lung [J]. RESPIRATION, 2017, 94 (2): 157-175.

(81 VR, BROUIR, #RIE, 55, R MR i bk B 088 2261 s IR 5 7 3 2 A R A AE A7 (). 1t R
FA e, 2021, 26(8):1255-1259.

[9]JHu M,Gu W,Chen S,et al.Clinical analysis of 50 cases of primary
pulmonary lymphoma:a retrospective study and literature review[J].
TECHNOL CANCER RES T, 2022, 21:15330338221075529.

(10180 Bz, BT, T 45 0. JR & M itk (2088 B9 CTAE R 55 o 38 5 A5l (7). B AR 4
,2022,32(4):610-613.

() RoLs, B2 E, FRE, & i Fh AR X ik B 4L 20 B8 hCTAE R 5 1% % J& 1 47
(7], LR A4t 2 2k 5, 2018, 34 (6): 969-971.

(12] 7 ax, Bif o, R AAR, . B Uil 208 CTR L RAR 0 o7 (1] 52 0 OA 3 4
&, 2017, 33(12): 1844-1846, 1866.

(3] =2, TEM, IE, % F M S5 X B 4120 B8 1 °F-FDC PET/CT®
HERIAUI). ERRAEFREFRET, 2019,43(2):140-144,

[14]Albano D,Borghesi A,Bosio G,et al.Pulmonary mucosa-associated lymphoid
tissue lymphoma: "*F-FDG PET/CT and CT findings in 28 patients [J].BRIT J
RADIOL, 2017, 90(1079):20170311.

[15]Peng Y,Qi W,Luo Z,et al.Role of "F-FDG PET/CT in patients affected by
pulmonary primary lymphoma [J].Front Oncol, 2022, 12:973109.

L6l ft5, &7, 4. AR AMEES ERRCTO W H B RFEAS K EREF
Wty — BV T [T]. P EICTAOMRI 2R 5, 2020, 18 (4) : 43-45.

(71 &, AR, B AR, 5. MDCT ) W7 3 BE % 8] ik Jils 45 A% o 78 B 98 Jis 2 il o 149 1 R £
(AT [T]. FECTAMRI 44 &, 2020, 18 (7): 74-77.

[18]Guneyli S,Ceylan N,Bayraktaroglu S,et al.Imaging findings of pulmonary
granulomatosis with polyangiitis (Wegener’s granulomatosis): lesions
invading the pulmonary fissure,pleura or diaphragm mimicking malignancy
[J]. WIEN KLIN WOCHENSCHR, 2016, 128 (21-22): 809-815.

(WAsEHA: 2023-05-08) (RXIYmEE: FIBREE)

-1



