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[ Abstract] Objective To investigate the value of *F-fluorodeoxyglucose (FDG) PET/CT in
the histopathological classification and prognosis of common primary gastric lymphoma (PGL) (diffuse
large B-cell lymphoma (DLBCL) and mucosa-associated lymphoid tissue (MALT) lymphoma).
Methods The clinical and imaging data of 83 patients with PGL who underwent "*F-FDG PET/CT at
the Second Xiangya Hospital of Central South University from March 2015 to March 2022 were
retrospectively analyzed. The patients included 39 males and 44 females aged 13-78 years old with a
median age of 56 (48, 66) years. DLBCL (46 cases) and MALT lymphoma (37 cases) were classified in
accordance with histopathological type to compare the clinical characteristics (sex, age, Lugano stage,
B symptoms, lactate dehydrogenase level, international prognostic index (IPI), and cell proliferating
nuclear antigen Ki-67 (Ki-67) level), imaging features (gastric wall thickness, gastric wall thickening
type, lesion site, gastric wall morphology, and extragastric infiltration), and metabolic parameters
(maximum standardized uptake value (SUV,,), total lesion glycolysis (TLG)) and metabolic tumor
volume (MTV)) of the two types of patients with PGL. Counting data were expressed as frequency and
percentage, and comparison between groups was performed by using chi-square test or Fisher's exact
probability method. Measurement data conforming to normal distribution were expressed as X + s, and
comparison between groups was performed by using two independent samples #-test. Measurement data
not conforming to normal distribution were expressed as M (Q;, O3), and the Mann-Whitney U test was
employed for comparison between groups. Receiver operating characteristic (ROC) curves were
applied to analyze the value of metabolic parameters and gastric wall thickness in differentiating
DLBCL from MALT lymphoma. The optimal cut-off values for predicting disease progression were
calculated using SUV ., TLG, MTV, gastric wall thickness, and Ki-67. According to these values,
classifications were made. The Kaplan-Meier method was utilized for survival analysis. The Log-rank
method was used to assess differences between groups, and univariate and multivariate Cox
regression analysis was performed for factors that may affect progression-free survival (PFS) time.
Results  Patients with DLBCL were more likely to have perigastric invasion, luminal mass, antral
involvement, multisite involvement, and the diffuse thickening of the gastric wall than those with
MALT lymphoma (58.7% vs. 21.6%, 21.7% vs. 2.7%, 71.7% vs. 35.1%, 54.3% vs. 32.4%, 43.5% vs.
27.0%, ¥=3.99-11.56, all P<0.05). The gastric wall thickness, TLG, and SUV,,,, of patients with
DLBCL were significantly higher than those of patients with MALT lymphoma, and their differences
were statistically significant (20.5 (13.0, 32.3) vs. 12.0 (10.0, 16.5) mm, 603.2 (138.8, 1 971.0) g vs.
69.9 (22.3, 208.3) g, (23.4£11.5) vs. (6.6£3.9), Z=—3.72, —4.24, =-9.30, all P<0.05). ROC curve
analysis showed that SUV ..., TLG, and gastric wall thickness had significant differences in their
diagnostic power for differentiating MALT lymphoma from DLBCL (AUC=0.915, 0.772, 0.738; all
P<0.05). When the critical value was SUV,,,=11.95, the sensitivity was 80.4% and the specificity was
91.9%. Kaplan-Meier survival analysis revealed that gastric wall thickness, SUV,.., TLG, and MTV
were significantly correlated with PFS rate (4’=6.98—12.71, all P<0.01). Age, Lugano stage, IPI, Ki-67,
and diffuse thickening of the gastric wall were significantly correlated with PFS rate (y’=4.31-15.11,
all P<0.05). Univariate Cox regression analysis demonstrated that gastric wall thickness, SUV ., TLG,
and MTV were the risk factors of PFS time in patients with DLBCL, and the differences of these
factors were statistically significant (HR=5.749-8.768, all P<0.05). The type of gastric wall thickening
was a risk factor of PFS time in patients with MALT lymphoma, and its difference was statistically
significant (HR=8.683, P=0.022). Multivariate Cox regression analysis revealed that SUV,. was an
independent risk factor of PFS time in patients with DLBCL, and its difference was statistically
significant (HR=9.317, P=0.047). Conclusions The "F-FDG PET/CT imaging of DLBCL and
MALT lymphoma has certain characteristics. *F-FDG PET/CT metabolic parameters can not only
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distinguish DLBCL from MALT lymphoma, it can also predict the prognosis of patients with DLBCL.
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Figure 1 CT, PET and "F-FDG PET/CT fusion images of diffuse large B-cell lymphoma patients (female, 56 years old) and mucosa-

associated lymphoid tissue lymphoma patients (female, 49 years old) primary tumor lesions
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Table 1 Comparison of F-FDG PET/CT imaging features and metabolic parameters of patients with diffuse large B-cell lymphoma and

mucosa-associated lymphoid tissue lymphoma
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BANRIE (B, %)

LI 30(65.2) 18(48.6) =231 0.129

LA EEE 11(23.9) 9(24.3) 2£=0.00 0.965

VE: —FURTMITEE. DLBCL Joki@ Kk B 4IMIKEUR; MALT 5B R4S FDG B i aimt; PET ik 74 4
Wi BAGA s CT MU A s TLG kb BERER A5t MTV MBI ARL; SUV 0, R ARIE (LA
FHINMTV 5 F MALT R, H2ERTLSE WS HP SUV, M AUC fek, MG FE R 11.95
T4 DLBCLEE K MALT KBRS EES B, AUC Iekh 0915, REEE N 80.4%, HrRE
KA E R E M, BERWAGIHEL S 91.9%, AEFEECH 0.723; TLG FilH BEJE B X)
(=11.56, 6.46, P=0.001, 0.011), DLBCL 1 MALT ik ELJE A — 22 B9 5 5132 Wi i 18
ROC M1/t R s, "F-FDG PET/CTX  (AUC=0.772. 0.738, #J P<0.001, % 2. [ 2),
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2 "F-FDG PET/CT {250 5 BEILEE X 83 il MALT k[958 55 DLBCL 4 19 % B2 WAk g
Table 2 Differential diagnostic efficacy of *F-FDG PET/CT metabolic parameters and gastric wall thickness in 83 patients with mucosa-

associated lymphoid tissue lymphoma and diffuse large B-cell lymphoma

TiH AUC I SHE RIFE (%) RS (%) EARES R PH
TLG(g) 0.772 123.73 80.4 73.0 0.534 <0.001
MTV(cm?) 0.600 47.28 47.8 81.1 0.289 0.118
SUV jax 0.915 11.95 80.4 91.9 0.723 <0.001
HREJE S (mm) 0.738 14.50 67.4 70.3 0.377 <0.001

[E: FDG NHBAM A PET MIEHR TRSWIRREAR; CT AHHHIRZEEAR; MALT A L AEL4141; DLBCL Kok

MK B 4UMEbk R s TLG ik IMEmEff B, MTV g AR

1.0 -
0.8 F J =
. 0.6 |
o r
m% 2
04+ / B RE R
P — SUV
TLG
o2l - — MTV
“r ZHL
0 0.2 0.4 0.6 0.8 1.0

15 57

B 2 "F-FDG PET/CT US4 15 BEJE FE 4000 MALT i 2
Ji5 DLBCL 1931 # TARRFE 2k FDG oy 9 22 i 4
Bi; PET J9IER TR STWIR BEA; CT Wit HALAZE®
A; MALT 23 2 BEAR Gk A 4141 DLBCL D9 o7 8 1 K
B A EVE s SUV o FIRKAREMLEIUE; TLG SRkt
B it s MTV i AR R

Figure 2 Receiver operating characteristic curves of "“F-FDG
PET/CT metabolic parameters and gastric wall thickness to
distinguish mucosa-associated lymphoid tissue lymphoma and
diffuse large B-cell lymphoma

2.4 "F-FDG PET/CT 244X PGL Ti)5 P4l A

83 1l H i N BE VT B 1A hy 32(11, 50) A .
14 {51 83 g i e sl &2 %, Hoh (a4 9 441 DLBCL
B 5B MALT kR B o il Eser:, H
Hif % 8 i DLBCL f34 . 1 5l MALT B .
DLBCL #1134 PFS %4 80.4%(37/46), MALT
W ELIEE RO 3 4 PFS Fo 91.9%(34/37), %57
TGt L (P=1.125, P=0.289), {H DLBCL
HHY 3 AE IR IE R (8/46, 17.4%) W& T MALT
W R (137, 27%), HERESI¥FEX
(’=4.576, P=0.032)(& 3. 4).

ROC # £& /M 45 S .78, SUVp. TLG.
MTV, HEEJERE  Ki-67 HWi DLBCL £ # PFS #]

SUV pax A FRUEA SR EE

ARG FUE S 9 K . 2768, 1135.99 g, 72.9 cm’,
29.5mm. 87.5%. ¥&SEERIEFE/74], Kaplan-
Meier 745 R, BEIERE(<29.5mm), SUV .,
(£27.68). MTV(<72.9 cm’), TLG(<1135.99 g)
(1) 3 4F PFS R KT B BEJEF (529.5 mm). SUV,,,
(>27.68) . MTV(>72.9 cm’), TLG(>1135.99 g)
(92.6% XF43.2% . 93.0% *152.2%. 91.7% *}55.4% .
83.5% X 53.0%), 255 YA G2 L (=698~
12.71, ¥J P<0.01, & 3). Lugano 731 (1~1I 1.
TE ~IV#)), IPI(0~1 3. 2~54}). BAER (A .
Jo). HHICE . &), F# (<60, >60 %), Ki-67
(<87.5%. >87.5%). HEEMGIERAI(JBRYE. 7B
PR RiEYE) 4l 18] PFS iy 2 R Egit# X
(£=0.13~3.79, 4 P>0.05),

ROC MEMTEER B, SUVy. TLG. MTV,
B REJR R Ki-67 HIWF MALT Jk ELJ 224 PFS
A I A 2 9 K . 3.55., 34.82g. 12.615 em’,
22 mm, 7.5%. $&SEEEG FE 54, Kaplan-
Meier 4= 77 43 AT 45 3 7%, Lugano 4331 ( TE~IV
). (560 %) IPI(2~5 43). Ki-67(<7.5%).
B REDRIE PEIE Y 3 4F PFS R/ T Lugano 43
(T~ ). 4Fi# (<60 %), IPI(0~14)). Ki-67
(>7.5%) 15 BE T Be PR3 )5 K Jay BRAE 15 T8 (65.6%
Xt 100.0%. 74.3% XF 100.0%. 64.3% X 100.0%.
50.0% XT 88.3%. 95.2% X} 72.9%), HZESF¥AH 45
5 X (FP=4.31~15.11, ¥ P<0.05, & 4), i B
SERCA L Jo). MRl o). HEEER . SUV e
TLG. MTV 4l[] PFS W2 RG22 E L (=
0.28~3.35, ¥ P>0.05),

BNR Cox [/ Hrds SR ok, B BEERE
SUV,.... TLG. MTV ¥} DLBCL 3 PFS #i%)
fE R [N & (HR=5.749~8.768, ] P<0.05, # 3); H
BERI RN MALT f3% PFS WA ER N K (HR=
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Figure 3 Kaplan-Meier survival analysis curves of gastric wall thickness and metabolic parameters maximum standardized uptake value,

metabolic tumor volume and total lesion glycolysis of ""F-FDG for progression-free survival rate in 46 patients with diffuse large B-cell
glycoly: prog

lymphoma

8.683, P=0.022, % 4). A MALT kB B3 PFS
WIRfERE P R a2 PR 2T DLBCL
AT ZHERIEASH, 4RE/R, SUVp N
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NS e da M ol p LR e R E v
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Figure 4 Kaplan-Meier survival analysis curves of progression-free survival rate based on clinical parameters of 37 patients with mucosa-
associated lymphoid tissue lymphoma
&3 46 17 DLBCL R ToHE AR 3R 19 Cox [BIUH 7347

Table 3 Cox regression analysis of the influencing factors of progression-free survival time in 46 diffuse large B-cell lymphoma patients

% s FRR RS EAES2ii

HR 95%CI Waldlf  PfH HR 95%CI WaldlE  PfH
PR (/%) 25/21 0.358  0.089~1.442 2.087 0.149 2750 0.508~14.886 1.379  0.240
A (<60/>60% ) 32/14  0.398 0.107~1.484 1.883  0.170  3.510 0.808~15.239 2.808  0.094
HOERAJRBRE . B AREBHIGE) 2620 3.459 0.840~13.915  3.054  0.081 0.538  0.049~5.859 0259  0.611
SUV 0 (£27.68/>27.68) 29/17 6.607 1.321~33.049 5284 0.022 9317 1.030~84.318 3.944  0.047
B REJERE (<29.5/>29.5 mm) 33/13  8.768 2.126~36.162  9.020  0.003 8256 0.198~344.849 1229  0.268
TLG(g, <1135.99/>1135.99) 31/15 6220 1.542~25.089  6.599  0.010  0.060 0.000~14.519 1.009 0.315
MTV(em®, <72.9/572.9) 30/16 5749 1.420~23.270  6.011  0.014 12254 0.153~982.270 1255  0.263

VF: DLBCL WH#kiBYER B 4IMIMK IR Cox WAETEIMTs SUVye WIAHRIEMHEIRE; TLG Ikt REREME ik s MTV Jyfibygt (Ui
B HR WA CT R B AEIX
£, i DLBCL 228 M AK . MEAMEMHIE®E  SUV,. % 5l MALT i [ 8% 5 DLBCL #Y AUC=
FERCPARAE . SUV o 8K, RZBVER M, 15 0915, LU SUV,,.=11.95 J i 75 % 5] MALT ik
PEW ELR 1Y F-FDG #EBCRL TR BB EE™, MRS DLBCL (W R SUE s R R R, A8
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F+4 371 MALT Ik EL98 B 5 0 R A A3 i PR R (R BRI Cox [ A0HT

Table 4 Univariate Cox regression analysis of the influencing factors of progression-free survival time in 37 mucosa-associated lymphoid

tissue lymphoma patients

SES %R HR 95%CI Waldft PlE
PER(Z/5) 19/18 0.619 0.103~3.726 0.274 0.601
A4 (<60/>60%) 20/17 0.136 0.015~1.228 3.156 0.076
Lugano 43 ( [ ~T/TE~IV) 27/10 0.003 0~53.040 1.362 0.243
IPIEF43(0~1/2~553) 17/11 0.007 0~18.208 1.534 0.216
R R (R B L 95 Bt /o P 5 ) 27/10 8.683 1.363~55.325 5.232 0.022

TE: MALTRHEBARDCHKOREALS s Cox i AAE5 T IPLYEPRBUSHEEG HRARBILL; CONE{F X [H

4 0.723, TLG 18 BEJR L) AUC 8 SUV, ., 11K,
SUV pax T F 2 5] MALTIH EL 98 F1 DLBCL 1) £ %%
fe R, BAT IR SE A H {6 . DLBCL i # Al
MALT # PV R MTV 95 2 Wk fe ik, T
RESATE T T~ B AR Z (56 B A K. HiF
SR UL B 5 R SRR SE-FDG 5 B = A B A
WS H IR AT ], *F-FDG PET/CT &A%+
B R R R R SRR R, T Ik LR 2
REDRIE PR T B R . I CUR AR AR R T
T2, RS RE— A R B — o A SRR A
kb, (EH T e 0 2T 2 £H 26 A= ml s ) g 3
B, RIS LA B EaE | 5 R BRI As
FERELAN W6 8, HLEWRERE 1 SUV . —B& T
B

AWFFEEE R B R, SUV,, > 27.68 & DLBCL
BE PFS MM fER N 2R, & SUV e SR FiUS
AR, AT REAE TR 2R o 1 A P e 4 e 1)
g R R, DT A A O, SUV
FHE IR . MTV F1 TLG 2 Ik 8 5 o 2 i) F
2, IGIE 13 DL 41%SUV, . /E R MTV 1)
I Al , 7] LA SUV,,=2.5 1E J il R,
T MALT ik BV B SUV o AR, BRI AR AF 57 325
£ 41%SUV o TENIGFE, 25K B/R, SUV .
MTV Hl TLG %} DLBCL /Y PFS A &, i
XF MALT ik L9 0 TE S0 A {8 . 77 SCHLAE AN
% B4R S 06 DLBCL A1 MALT #k E 98 4 JC it
WIAME ., T Jiang SE1 [BIEMES3 8T T 94 4] DLBCL
B, IAH TLG /& DLBCL 3 PFS i it 57 ¥
MHA 2, X GAPILER—8, HAPFIRHZHE
FUE M s 2, HA SUV,,, & DLBCL ¥
PFS HIAYA 7 T K 2, TLG. MTV A4 PFS 1)
A S U R 2, R R Y KA R AT
5% -

Albano ZE% [EPE 24T T 161 i) MALT k2
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SUV,ax 9 Ki-67 KR IEAH G . HEARM 5
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X RES Ki-67<7.5% MY F AN 5 B3k A ds f fay
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ATP(adenosine-triphosphate), =#ifRIFH

AUC (area under curve), HHZE TR

CI(confidence interval), &5 X[H]

CT(computed tomography), ﬁ"Q%LHLM:F’ Fo AR

CV(coefficient of variation), 255 ZR%L

DNA (deoxyribonucleic acid), M A% R

DTC(differentiated thyroid cancer), 43b%! B IR IR

DTPA (diethylene-triaminepentaacetic acid), —3F.ZFE=Ji#%
FiWa .7

DWI(diffusion weighted imaging), FRECINIAUSAG

FDG (fluorodeoxyglucose), 5/l 58 i 25 4

MDP (methylenediphosphonate), ¥ F 5t — R L

MIBI(methoxyisobutylisonitrile), 4 JE5F T HFIE

MRI(magnetic resonance imaging), 3RS

ROI(region of interest), JEI4HK[X.

SER(sensitization enhancement ratio), &84 Lt

SPECT (single photon emission computed tomography), £
T RETTEA)Z AR

SUV (standardized uptake value), FrifEfbEEHUE

SUV ..« (maximum standardized uptake value), & RAnifELL
FRUAH

SUV ean(mean standardized uptake value), FXIpRiElL
FRUH

SUV in(minimum standardized uptake value), fe/MrifEfk
PRI

TI1WI(TI weighted image), TUIMAURL

T2WI(T2 weighted image), T2MIAUS%

T, (triiodothyronine), = HlFH 3 R E R

MTT(3-(4, 5-dimethylthiazol-2-y1)-2, 5-diphenyltetrazolium  T,(thyroxine), HUIRHEZS

bromide), 3-(4, 5-HIFEBEME-2)-2, 5-"FFLPUAFMEIREL  TNF(tumor necrosis factor), FfYREIRSEH T
PBS (phosphate-buffered solution), BHREESE ik TNM((tumor, node, metastasis), W&, WELS . %%
PCR(polymerase chain reaction), A HHES N T/NT(the ratio of target to non-target), #0/AE#0 LL(E
PET (positron emission tomography), FHLF & HFWZHBZAR  TSH(thyroid-stimulating hormone), & FARMRIEZ
RBC(red blood cell), £L4HfE WBC (white blood cell), HZif
RNA (ribonucleic acid), ZHHZR WHO ((world health organization), 5% TLAEZ21
ROC (receiver operating characteristic), Zi# TAERFIE

AT FEEH


http://dx.doi.org/10.3748/wjg.v27.i35.5932
http://dx.doi.org/10.3748/wjg.v27.i35.5932
http://dx.doi.org/10.1177/2050640615612934
http://dx.doi.org/10.1177/2050640615612934
http://dx.doi.org/10.1177/2050640615612934
http://dx.doi.org/10.3760/cma.j.cn321828-20220209-00036
http://dx.doi.org/10.3760/cma.j.cn321828-20220209-00036
http://dx.doi.org/10.3760/cma.j.cn321828-20220209-00036
http://dx.doi.org/10.3760/cma.j.cn321828-20220209-00036
http://dx.doi.org/10.3760/cma.j.cn321828-20220209-00036
http://dx.doi.org/10.3760/cma.j.cn321828-20220209-00036
http://dx.doi.org/10.3760/cma.j.cn321828-20220209-00036
http://dx.doi.org/10.1200/jco.2005.12.072
http://dx.doi.org/10.1200/jco.2005.12.072
http://dx.doi.org/10.1200/jco.2005.12.072
http://dx.doi.org/10.1097/rlu.0000000000003378
http://dx.doi.org/10.1097/rlu.0000000000003378
http://dx.doi.org/10.1002/hon.2563
http://dx.doi.org/10.1002/hon.2563
http://dx.doi.org/10.1002/hon.2563
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8084924
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8084924
http://dx.doi.org/10.1038/s41598-021-88815-2
http://dx.doi.org/10.1038/s41598-021-88815-2
http://dx.doi.org/10.3760/cma.j.cn321828-20200623-00249
http://dx.doi.org/10.3760/cma.j.cn321828-20200623-00249
http://dx.doi.org/10.3760/cma.j.cn321828-20200623-00249
http://dx.doi.org/10.3760/cma.j.cn321828-20200623-00249
http://dx.doi.org/10.3760/cma.j.cn321828-20200623-00249
http://dx.doi.org/10.3760/cma.j.cn321828-20200623-00249
http://dx.doi.org/10.3760/cma.j.cn321828-20200623-00249
http://dx.doi.org/10.3760/cma.j.cn321828-20200623-00249

	1 资料与方法
	1.1 一般资料
	1.2 显像方法
	1.3 图像分析
	1.4 随访及生存标准
	1.5 统计学方法

	2 结果
	2.1 一般资料
	2.2 18F-FDG PET/CT显像
	2.3 DLBCL和MALT淋巴瘤患者18F-FDG PET/CT显像特征和代谢参数的比较
	2.4 18F-FDG PET/CT 显像对 PGL 预后评估的价值

	3 讨论
	参考文献

