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Abstract

Background: Thyroid fine needle aspiration (FNA) can distinguish the nature of thyroid nodules
before treatment, but effective specimen sampling is a prerequisite for diagnosis. The effective-
ness of rapid onsite evaluation (ROSE) to improve the satisfaction of fine needle puncture speci-
mens needs to be further evaluated. Objective: To evaluate the value of ROSE in ultrasound-guided
thyroid FNA by meta-analysis. Methods: Literature related to the evaluation of the effect of ROSE
on thyroid nodular fine needle puncture in English databases PubMed, Embase and Web of Science,
as well as Chinese databases Wanfang, Weipu and CNKI were searched, and the data were ana-
lyzed using Review Maneger 5.4. Results: A total of 19 studies were included in this study, includ-
ing 25,991 cases of fine needle puncture of thyroid nodules. ROSE was performed in 12,074 (46.5%)
thyroid nodule puncture, and 13,917 (53.5%) did not. A meta-analysis showed that ROSE in-
creased sample satisfaction with FNA by 20% (RR 1.20, 95% CI [1.11, 1.30]). Subgroup analysis
showed that ROSE could increase FNA satisfaction by 27% (RR 1.27, 95% CI [1.17, 1.38]) when ba-
sic FNA satisfaction was < 86%. However, when the basic FNA satisfaction was = 86%, ROSE only
increased the FNA satisfaction by 4% (RR 1.04, 95% CI [1.03, 1.06]). Conclusion: ROSE can improve
the satisfaction of FNA specimens, especially in medical institutions with low basic satisfaction of
FNA specimens.
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1. 518

FOR R A 28 I (FNA) & H BT HT PPl AR IR RABIE EE T Bz —[1]. R4E3EE FURIR 2
far, AT NE FNA B ZHRT 1 BRI FRIRIRES R0 @ #ERFB[1]. FNA Xt
TR — D2y TAERA BRI F& X[2]. BTE, FNA 752 /MR E U Bl AR Wik
LA RE, XN 7 & )38 SRR 2 T Im R AR R K, H RN AT Ae 3 B0 il s T . 4
RIE, K 17%0) FOARAREE 185 22 4 Bethesda | 2%, BIAESWI45 53], X — LR AE & A BT LA R A%
RRMEZ 8%~42% [4] [5].

FORIREE 15 JE 8 2RI B2 3R I, N R 45757 317 B 82 0e) A A7 1) v A g iE . Bethesda HIR
S M B 4R R G (TBSRTC) A LR MR B 2 AR IR 35 R G0, e & 1 AN — . XL A dE
A2 Wit 45715 (Bethesda 1), K 1445717 (Bethesda 1)+ 7% SCAS B (6 A i 54 4 445 45 B e SCAS W F e v 1 0 A
(Bethesda 111). JE v 4 Jib 988 B S8 0L 318 0 14 Ji 989 (Bethesda 1V) . SE B 4 i %3 (Bethesda V) AT P 45 15
(Bethesda 6) [6] [7]. AET2 WrE 457 2 R B LEToVEP-Aily RO PE R £571T, 8 2t T B i oH 204 2 S 3
DRI, % R P P 40 232 P A 0T R IR 0 =+ B2 .

N TR EIX G o) O R R B AR IR PNA B, — Sl FNA R ASEAT 1 PRl B o7
fli(ROSE). ROSE #f:4% HJpi # 2 X Bl i 4 R N Rz, PPASFEAR & & 2 A T 7= R 12 W 45 Fbr
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Figure 1. Document inclusion criteria
1. STERANFRAE
2. BRERE
2.1, KBTI
AR W R GEVTA A Z AT AT 4R B I ORI B R EAT T 2R [10]. FRATT PubMed. Embase.
Web of Science. /577 4E%. hEEIMNEHEEHAT T RGENER, HHIFLEEA ROSE M ROSE

) FNA J3 & B IS0 % . LA(rose OR onsite) AND (thyroid) AND (fine needle aspiration OR FNA)zk (rose OR
PUEILZUPAl) AND (FARIER) AND (4%t 28 il OR FNA) A 2 1] 43 il AT H 9 SOk 2

2.2. SCRRAMN B HERRARE

RS R I B BT SCE A UL IR . INARAE RS 1) AT 74T 5T (ROSE 56
ROSE), 2) 47 7 HURERES T (10 FNA, 3) Z05% 1 7 RIRIH L . 2 R IRRE SO FNA IRCER T L i 5L
B TR L 00 T, 45 RAT A Bethesda 11~V 280 JT A (30 5 AR5 078 , 50 IR TR) A1 35 1) PR )
756 EIRARHERIWE TP I o HEBRIR GRS R BIR S TENA fE1F. SRR MM ZE B 30k,
BUARERR B ZERE AT SCHRALHRAL M4 SCIR P T (5K T BRI R 22 )

2.3. BRI
5 0 NP E IR SCREAS 28 DT IR (K REAER 223 o A PREAR R BN D Gt B0 AN 45 AL SRAE S
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TS, AIEREAR . BREER. BEMEN. S5 ES. HRCEM Bethesda 325, Bk, £k
SRR bR . UEEARB) N ROSE [ FNA B F15] A\ ROSE [#] FNA B 3# A XS5,

2.4. AR AT

FT A Gi it i H Review Manager 5.4, 1H5 € S5 K138 22 5 K LA N 1) 95% & 15 [X 7] (95%
Cl), it 43282 1 95% CI ) X% EL(RR) . %] Mantel-Haenszel J5 %Ak i1« ST 7248 SR ML 20 4117 >
50%), i FHEEHLRN AR, H AR [ e SRR . N T R E A E S Bethesda 11, 1T, 1V, VAT VI
HIEE e, S Hr iR 5 45 R A TBSRTC HIFRAER SCHHAT 407 .
3. 4R
3.1. XEANE R

BATSILIFIEH 762 e C®, R 148 R A M. ikt kT 614 B s, xfH A 41 /T 74
A HTOLIE 1), THIEAE] 19 A A MAMMER SCER S, W E MBI 2002 4£ 3] 2023 4. 44N
HISCEF ST PEAYG T 25,991 1] PR B 45 715 40T 28 sl (1 22451, 13,917 1K 5] A ROSE, 12,074 4~5| A\ ROSE.
P 1. 2 BB T I CE AR E M

Table 1. Characteristics of the articles included

T 1 MANTEREHE

fE& fif (] P Ryt 4k ROSE 41 ROSE 41
E 2023 i EVTEERTIFM 427 487
Fawcett 2022 Fi+ [e] 5 A 7 309 101

Muri 2022 Fi+ [eo] 5 A 7 3726 1304
Houdek 2021 JIEYN [ J P AT 5 609 1320

Lin 2020 % ESTE 1369 365
Jiang 2019 22l HTAEPERT FL 590 513
Chamorro 2018 BHE L [ P 198 324
Pastorello 2018 £ [ 5 2 P 9 1180 3469
BRAIE 2018 H [en] 2 A 7 104 116
de Koster 2016 T =% BTBEMER 967 414

Cerits 2015 THH HTE LT 5T 200 200
Shield 2014 BRI RS PHERT AT 1536 1593
Simsek 2013 +THH ATIE T T 102 102
Narine 2012 B [ JE A 48 25
Moberly 2010 * (e o5 2 7F 7 137 62

Jing 2008 ES BEATLXT 1 746 842

Zhu 2007 % [ B 2 A 7 440 443
Ghofrani 2006 % [6] B 2 FfF 7T 1179 323

O’Malley 2002 [ (e B 2 A 7 50 71
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Table 2. Analysis of satisfaction degree
2. HEESH

Author Vear RS Wt 45 W RS
TCT ROSE + TCT TCT ROSE + TCT
PR 2023 69 12 367 475
Fawcett 2022 127 27 182 74
Muri 2022 1503 47 2223 1257
Houdek 2021 102 56 507 1264
Lin 2020 114 17 1255 349
Jiang 2019 56 34 534 479
Chamorro 2018 79 31 119 293
Pastorello 2018 361 228 819 3241
PrAE 2018 9 8 95 108
de Koster 2016 384 105 583 309
Cerits 2015 17 6 183 194
Shield 2014 262 92 1274 1501
Simsek 2013 16 2 86 100
Narine 2012 11 0 37 25
Moberly 2010 37 4 100 58
Jing 2008 252 46 494 796
Zhu 2007 140 26 300 417
Ghofrani 2006 124 17 1055 306
O’Malley 2002 10 17 40 54

3.2. Meta TR

AA# ] ROSE HIH7CAFIAHLL, f# F ROSE HIMH 7T D\ F1) H A 5 i ) o I B o B T0URIF 0 1) HEOIR
25715 5 )3 7 T L 2. ROSE [14) 488 FH 66 257 3813 7 58 PRV xo JRURS: EE 386 Jm T 20% (RR 1.20, 95% CI [1.11, 1.30])
(A 2(a)).

Table 3. Bethesda classification of thyroid nodules
= 3. FIRBRESTIHY Bethesda 32581t

4k Rose ROSE Ik ROSE ROSE 4k ROSE ROSE 3k ROSE ROSE JF ROSE ROSE

BlI BlI Bl BllI BIV BIV BV BV BVI B VI
3379 1832 464 269 157 161 198 151 453 359
52.80% 62.76% 7.25% 9.21% 2.45% 5.52% 3.10% 5.17% 7.08% 12.30%

Hrb, 7 BRI T HTAREA Y Bethesda 4>4%[4] [5] [8] [9] [11] [12] [13], Lit 9318 MEEA, Hirh
HRAF ) ROSE HIkEA 6399 4>, 1#1H ROSE HIkEA 2919 4. # 3 %125 1 5] A ROSE FIA 5| A ROSE Itt45
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A~ Bethesda 7 2% AR o S PISR UL, SEAL. 40K 2 EHIRIRSS 15 (JE ROSE 4H 52.80%, ROSE 4H
62.76%) 0 R 45T, AH 2 — &0 FARIR S 15 AR AR A, Bl Bethesda 111~V 24 (3 ROSE 4 12.80%,
ROSE 4H 19.90%), /b#i4h75 A% (C ROSE 4H 7.08%, ROSE 4174y 12.30%).

ARICH ROSE (1 BARFZ k4T 140 b. Z AT A0 die s, fEoR 91 N ROSE FfHHL T, 2l
TN 83%; 51\ ROSE B I N 28 il B 92% . Xif 4% TR 78 A& A ] ROSE B TCT JL 2k P14
FA#H ROSE Jim 3k ai (] ROSE Bif J& i i B ZE () HEAT /0B, KIS TCT B P EAR(EH ROSE 1)
R BEE T 86% NI, FRATIHE FHEE 10%LL R, WA BeR#0L A H 86% (14 3). 1EAAEH
ROSE i % il i FE AR T 86% IMLIG . 1] ROSE J& 12 Wi s 1 XU EL 39 0 27% (RR 1.27, 95% Cl
[1.17,1.38]) (/] 2(b)). #HELZ T~ , fEAAS H ROSE FI2 Wiish & B K T 86% HIMLAL R 35 (A 5T, £ ] ROSE
JE 2 i B PR T 4% (RR 1.04, 95% CI [1.03, 1.06]) (/€ 2(c)).

TCT TCT Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
O'Malley 2002 54 71 40 50 4.2% 0.95[0.79, 1.15] 2002
Ghofrani 2006 306 323 1055 1179 5.6% 1.06 [1.03, 1.09] 2006 -
Zhu 2007 417 443 300 440 5.4% 1.38[1.29, 1.48] 2007 -
Jing 2008 796 842 494 746  55% 1.43[1.35, 1.51] 2008 -
Moberly 2010 58 62 100 137 4.9% 1.28[1.14, 1.45] 2010 -
Narine 2012 25 25 37 48  4.5% 1.28[1.09, 1.51] 2012
Simsek 2013 100 102 86 102 52% 1.16 [1.06, 1.27] 2013 -
Shield 2014 1501 1593 1274 1536  5.6% 1.14[1.11,1.17] 2014 -
Cerit 2015 194 200 183 200 5.5% 1.06 [1.01, 1.11] 2015 -
De Koster 2016 309 414 583 967 5.3% 1.24[1.15,1.34] 2016 -
Medina 2018 293 324 119 198  5.0% 1.50[1.34, 1.69] 2018 —_—
Pastorello 2018 3241 3469 819 1180 5.5% 1.35[1.29, 1.40] 2018 -
Jiang 2019 479 513 534 590 5.6% 1.03[1.00, 1.07] 2019 I~
FRAs1E 2019 108 116 95 104  53% 1.02[0.94, 1.10] 2019 -
Lin 2020 349 365 1255 1369 5.6% 1.04[1.02, 1.07] 2020 =
Houdek 2021 1264 1320 507 609 5.5% 1.15[1.11, 1.19] 2021 -
Fawcett 2022 74 101 182 309 4.7% 1.24[1.07, 1.45] 2022
Muri 2022 1257 1304 2223 3726 5.6% 1.62[1.57, 1.66] 2022 »
PR 2023 475 487 367 427 55% 1.13[1.09, 1.18] 2023 -
Total (95% CI) 12074 13917 100.0% 1.20 [1.11, 1.30] -
Total events 11300 10253 ) ) )

ity 2 = . 2 = = - |2 = 989 T T t
Heterogeneity: Tau? = 0.03; Chi? = 956.34, df = 18 (P < 0.00001); I = 98% 07 0.85 1 192 15

Test for overall effect: Z = 4.63 (P < 0.00001) TCT ROSE+TCT

(@)
TCT TCT Risk Ratio Risk Ratio
dy o ubgroup e ei 8 0 c Random, 95% CI
5.2.1 TCTALbR AW R BE<86%
O'Malley 2002 54 71 40 50 5.6% 0.95[0.79, 1.15] 2002
Zhu 2007 417 443 300 440 7.5% 1.38[1.29, 1.48] 2007 =
Jing 2008 796 842 494 746  7.6% 1.43[1.35, 1.51] 2008 B
Moberly 2010 58 62 100 137 6.8% 1.28 [1.14, 1.45] 2010 -
Narine 2012 25 25 37 48 6.1% 1.28 [1.09, 1.51] 2012 -
Simsek 2013 100 102 86 102 7.2% 1.16 [1.06, 1.27] 2013 s
Shield 2014 1501 1593 1274 1536 7.8% 1.14 [1.11,1.17] 2014 -
De Koster 2016 309 414 583 967 7.4% 1.24 [1.15, 1.34] 2016 -
Pastorello 2018 3241 3469 819 1180 7.7% 1.35[1.29, 1.40] 2018 -
Medina 2018 293 324 119 198 6.8% 1.50 [1.34, 1.69] 2018 —
Houdek 2021 1264 1320 507 609 7.7% 1.15[1.11,1.19] 2021 -
Fawcett 2022 74 101 182 309 6.3% 1.24 [1.07, 1.45] 2022 -
Muri 2022 1257 1304 2223 3726 7.8% 1.62 [1.57, 1.66] 2022 g
PER 2023 475 487 367 427 7.7% 1.13[1.09, 1.18] 2023 =
Subtotal (95% CI) 10557 10475 100.0% 1.27 [1.17,1.38] ’
Total events 9864 7131
Heterogeneity: Tau? = 0.02; Chi? = 465.27, df = 13 (P < 0.00001); I? = 97%
Test for overall effect: Z = 5.52 (P < 0.00001)
0.7 0.85 1 1.2 15

TCT ROSE+TCT

(b)
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TCT TCT Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI
6.2.1 TCTALBS A Hi =L i =>86%
Ghofrani 2006 306 323 1055 1179 25.8% 1.06 [1.03, 1.09] 2006 o
Cerit 2015 194 200 183 200 10.4% 1.06 [1.01, 1.11] 2015 N
Jiang 2019 479 513 534 590 28.2% 1.03[1.00, 1.07] 2019 el
FRAHE 2019 108 116 95 104 5.7% 1.02[0.94, 1.10] 2019 -
Lin 2020 349 365 1255 1369 30.0% 1.04 [1.02, 1.07] 2020 -
Subtotal (95% CI) 1517 3442 100.0% 1.04 [1.03, 1.06] ¢
Total events 1436 3122
Heterogeneity: Chi? = 1.92, df =4 (P = 0.75); I = 0%
Test for overall effect: Z =5.11 (P < 0.00001)

07 08 1 12 15
TCT ROSE+TCT

(©
Figure 2. Forest map of satisfaction benefits
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Figure 3. Effect of TCT baseline mean value on ROSE benefit
[E 3. TCT BT HEXT ROSE 3R #5520

4. g

FRODR R 28515 i 22 A0 v, £ — MRONBF RO 26 il =40 2 =, Hoh R 2 B FDIR R 25715 72 R PEI[14]
FF R 445 71 10 240 P 3 4 5 AR R R 5 SR (01297, DRI X} 445 1 TR AT B T A P40 38 5 A 1R o
f o FROBR IREmE 27 )2 H AT AR AT VR4l HOR ARG Y ROB 257 R BL5], K2 B IR RS 5 /2 AR BT IEAS
I 75 B AT ANET 2, AHAR Y — 3 S S 2 R AR S Bt 4 1 . ARSI A T R TR AR A
WAL D S E TS H MR ST . —BRE IR, AR WSS LB A 33% [3] [16], XA
PR K — 050 HUR MR 2545 (R e AU AR . BRI TR T FNA. SR, HE FNA FTRES I N
B B NARZ I g f R, gl m NOBEEELE, JEETRe S aERmiayT, nGy7 9% . ROSE HiAH
DL B e A= S R AR 1) H AR A14Y, S AN B ERRE, AR B3 AR o R AN I

SFTRI, T RN T LA B2 ROSE 325 8 2.l H] 86%f1E Jyili & I e, Ik
AR IRAZ W 25 B iR AEDOS XS EEAEAR T 86% 1) B 38 1 27%, T7E =T 86% 1) AFEH U I 4%. Rt
ROSE ] LA 2 412 1 V- 3036 5 BEAIR T 869 1 97 LA 25 36 i B2 10 T8 T J X TR AR R R Bt A & R
KIS, AT LU B 5 4 B T X OB AR (25 2] o AL Gl R AR 27 Ml B AR 2 ST i 2R B o By, 75 22
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PR A K TR SR IO A B . 17 ROSE HARIIGIN, HEAERRHE T —ANFmEM. (E5Em %] T A,

= A= AT DUIE I S S AT i 25 VP AL S5 K, NI RE B LR o R T VE AN T, AT B PRk B 4 FEOR IR 7
PR OB o HHAE ST T ZR TN . XA B T —BHET FNA 5K, 880 24 75 22 5 78 At Bp vy it
ITRRE W .

A T T 4R 55 TG ROSE F 28 Il 2 ) KT 86%. 4R Jiang 25 A\ R 3E 1175 ROSE F¥ 2 % ik 92%,
{EL [ At 46 H IR IR 45 5 A7 76 DA R RFAERY, ROSE 624 5 3 PR ZF NI B 3R WK 45 (R B AR/
T 10 mm #4545, & ROSE 41: 12.9%, ROSE #41°4 6.7%, P =0.006), FEszi4:455(JC ROSE 41: 27.1%,
ROSE #41: 7.7%, P =0.041), i K#54L(E ROSE 41: 7.5%, ROSE #41: 7.5%, P =0.001) [13]. HABHFF
WARTE T 451 K/ FIR S W R R A C[17]. BEAh, VEZ R FER B, BURE 40 BN /& 2 ) e o FE 14 25719 18]
[19]. FHMER KEWBUA G S5 T2 M BT RE e T 45 M DL 50dE , ELASRAS B8 b R 40
JL AT 9 B A5 SR A 2B [18] [19]. A LR SCE 3R T ROSE #:AE 406 i 8 Zidk . 7EAhATTXS 1502 44 FNA K
AT, 50 & 1 UR RHE AL AN 2R AUA 5.4% (n = 32/592), 1T 256 AN & IR R HEE A= 1A i
BREIL 13.0% [20]. XELHFFRY, BEREE TGS, MBS, PNETEEHNENERS S
BFRTCRLILET, MiZHERF & M4 ROSE BA KR Mk 2

UbAh, HIRZ K ZE A LA 8L H ROSE 1 FNA I3 2R, SISFRARES AR . 45 R (0
KN, BEMEESE) . IR, R SCL RO B K VP RE AR [ b AR 5% . Ghofrani
SNIGE, U RHE AR AR T ] DLEE P AN E S . EEERN TR, AT A
W TR 4.5% [21]. [FIRE, 20 BE 22 4 5E2HUT) ROSE B AR R g LUAS 46 22 T AR RE AR i 26 5
wi[22]. SRS TAREL, BEVESS TR ACFE R T . £E T 693 7 FNA FERL B L, FEIR4E Y
AN B2 15% (n = 24/163), T S 2517 B AN S 38 91X 1% (n = 5/530) [22]. HE FNA A REX FE
SEERE TR, PO S A D BRI, WS R R, BRARFEBER I
(R P RFAE BB BREE S Bethesda | 4%, A AT FRHRVEAL[6] [22]. 2 fll IRE 3G I ml 42 mns W
Redman %543 1 ol 2 podid. 3 ol 4 o i iz W2 2 518 90% (n = 28/31). 97% (n =
164/169). 98% (n = 158/161)F1 96% (n = 112/117) [22]. K FiFEHFA, Cerit & A #r 1 AFEH %505 R
(FOE 7 ) 5 AR U ), R B AE5UE 50 5 ROSE 45 &2 fe (P = 0.027). X — M A th 58] 7 H
ST FE IESE, R W B AN FHH AR ARk [23].

H Al ROSE BA G @RMM A=A G, WIS T —@ It eE, mfR v B ZNE I 1B L T B
17 ROSE, HARMt 7 —ANTHAAEMAZRN S, MifihEE 1582 200 (nisk L a5) i) 2 filis = B2 [24]. ROSE
TR AT A J B8 R 4 2H AL DL R 5 B2 I 45 S 2k 1 (Serine-Threonine Protein Kinase, BRAF). V600 A S i il 2
# % (Telomerase Reverse Transcriptase, TERT) g 2 5748 (A I $2 {15 56 K 6 (0 40t 2% 44 K} 8]

ATV FAAAAE— B R R Y. HemEERE, AREZ G L 2B 5
e AR AE TG Tk G () I 35 o (RIS, SRR 27 B EOE BEAE A 78 rh 3G BRI 0%, BT DUGIE AT 8 4
SHT. BEANX—RRME, FEIARE] ROSE W& som 7 fil A 8t i — R . s RIS aF g R %
Ot e BB A LB R BT A R G m = . R, KEMPFFL9 N SCE) AT Z i3
RFMER KBS S FE AT AT S A B BRI 0. B, BATWF A k5 ROSE SEHtik 53
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