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ABSTRACT

Objective To explore the application value of iterative reconstruction combined with ultra-low dose
CT (ULDCT) in qualitative diagnosis of pulmonary nodules, and make a comparative analysis. Methods
From August 2022 to May 2023, 100 patients with pulmonary nodules were examined by conventional
dose CT, low dose CT and iterative reconstruction combined with CT(LDCT, and the results of the three
techniques were compared. Based on the pathological results of surgical examination, the ROC curve
of the subjects was drawn to analyze the clinical application value of iterative reconstruction combined
with ULDCT technology in qualitative diagnosis of pulmonary nodules. Resufts Pathological results were
obtained through surgical examination. Among 100 patients with pulmonary nodules, there were
78 cases of benign nodules and 22 cases of malignant nodules. Among 100 patients with pulmonary
nodules examined by conventional dose CT, 75 were benign nodules and 17 were malignant nodules.
Among 100 patients with pulmonary nodules examined by low-dose CT, 76 were benign nodules
and 15 were malignant nodules. Among 100 patients with pulmonary nodules examined by iterative
reconstruction combined with ULDCT, 77 were benign nodules and 21 were malignant nodules. The
ROC curve analysis results show that the sensitivity of conventional dose CT, low dose CT and iterative
reconstruction combined with ULDCT are 0.773, 0.682 and 0.727 respectively, the specificity is 0.962,
0.974 and 0.936 respectively, and the area under the curve is 0.867, 0.828 and 0.832 respectively.
Conclusion Compared with conventional dose CT and low dose CT, iterative reconstruction combined
with ULDCT is more accurate.

Keywords: Iterative Reconstruction; Ultra-Low Dose CT; Pulmonary Nodules; Qualitative Diagnosis

NEBT SR BE M A S HEFHLSBE SN, BRI HE TR
ARHHETHFES HEMFESEHHRTHEMN, REES"Y, RERTaE M
IR, FEHER. AEMIRAE; SMRETEERNE;, BRETEMERERL I ERE
B, FIES, MBET—REBSIRKER, BE—BFLEHLBHRER, £
HENEBHMNETNE, BETETEER, SHERNNBHBCTRELR, S
MEHSAERRY, MELTINARRRNE. MAAANMESE, FRE LMK
0. FEMEZMAMERE, e SR ERERE, BEETEIAERR. EEEFFE
SHWERHRSRNY, MBLHHER<IMIBMYE. KB, BEMSHTERT
SEMATEIREES, BRI RS RN, RAEFRK. il HESMATBEERR, 2012
F, HRDEAANGTEXHEN—AKIE: 2HEEE180F AR NG, &
FEHI0FANETFHE. 2RETEES. SREEEEENEEREEmE" ERN
L, BEBSHHTEESE, EE5ERUEMABIEES%~16%, Flt, MfEs
P TAERNEM Y, NRERENTMEEXEE, B, HONFEZRN.
T BRE N ERMBLMNERA R, LRERETH#TERGN, BENNES
BRE, EERNAHT 2. ERFRESTONMETNMEREFE, 81 X
FXEM(DR). CT. MHIREEG&(MR)REBFLETENMES(PET-CT)Y, BHHT
XERENEHEAME. BHAE). SEADWERRS. EETHESHERIES, B
TERBHEER, ERENmETEBEERN6mm, BA5RISER10mmLPH)
#£¥, MDRNAREEMG, BERILENABEWIBES, AREFSBISRERR
. Eiit, METESBFMESHETAERANBRMY, MIEIRKSEERNBFHBE
BRI SR AT BT RO, BECTIRE 2B Fis TR R T
THFE, TIMRLNRIPNESEEE, BRBFEEATERA, WFKHE
ERIMBETHENEE, RItESFETRAERSHEE. Eit, RHEHE
CTREMBENECTRERDEERNARAS, BRESHHRE, SiEFRRE
BESHERSHEN, WHAREEENEERN, ETERER. BRREMEST
28, MEHEABENAKEE. BRAREIESYG, FREGEERA, BRIHH
SAEBMAAR, YBREFRSE, MAXRARWERE, MBS EATNTEHE
*, BEGRETHEEFEEMNEGREENZHER, TEK, SRIGEATHEL
REHSHERBRER, JEREEHHET, AERERENER, BRREAK
BIE, BERRBEIHEERS. BRRARE, EXRARNECTHRELERITESZ AR

(5—1FE] £ &, 5,
(BREE] R 2, &,

FREM, TEMTAM:

52 -

SLFER 2T, E-mail: hicb8204@21cn.com

BIFEEM, TEMRARA: BIREAESH. E-mail: 549708700@qqg.com



MERER, BICHREMENEELS=92Z, BHfiREE
FRYBBIVEEFEAARES, BFIBCTERARKEBE
RREEBRROFE, BVESNRE, BG2E—FBE, BF
SRS R EIRS N — R GTER, ATH—5 REEsH
ST EREIRILAEIL, T, BETERITENBHEMGYG
SUNER, BAETIEEATNME E—EEREREA, 7
NERRIESTRET, FERERI\NWEL, ESEGHE,
F—RABEHT BN SEACT+HD 2 —HRFIECT, NATIS
RIGEBINE, AT, —LHRBEEFNEBCTHASREREARK
MFLES WSS, FEMENE, R, AR FERSR
ZEAULDCTEMISMRTES, TR EREAULDCTR AR
FE M IS U BLS 5 TR AR R ) B

1 BRE5HF®*
1.1 —f&&H EERK2022F88 F2023FE5 A HRE R4 T B
EZ 100 #HITEMAE. BNEUMERERLESULDCTHE A
WE, FIEREYNTEIRAN#HT. Ef, BMH52 41(52.00%),
21448 51(48.00%); FHESEETEIIESIZ 28], FIIFERA
(43.39112.82)%; 19fil&HMm&z; 290 B SMERERE,
R BE T HRCEEZ RS EPTRMEE . 20220101),

MAINE: BEMETRE, BEEENTCIRE, BEXE
FARYBGMET; BEERERXBYEETECTRIER, HiRtnE:
BRICTERMMETE, THEATHNES, BRHSEREELL
BNEE,
1.2 55 #RAFEIJF SOMATOM Scopel6 HHERECTH, 1THES
B, OHBEfSEZENBRER, BEEYHEMNEENS LY
H, JEKEERE0OS, RRSFERSEY, SHEELET
2, UESELHETIE, OFNEa&HNMmETEEEETREL
EHECTRE, HESH: EBMELII0KY, EBR1omAs, H
HWEES5.0mm,EEZREE0.625mm, 18851.375, HZRHRE,
WE L%, JEEE: LeREBAD, TENNMmEST&, W
WM ER ARRSKRESEY, EREGTENERERSEA(RIS)
EAEBERE %G, OBSEXNMTHET EEREN, REH
foift, ABARMRKREERMRK, ERBEXRBELLHE, AEA
BMIIRAZERME; MERMPETDEEREE REUFEMI,
HRBERWEMURBDEMI, FIEE&HEFIIRH, @
£ PACSH, EREERLENMIBPCTHEEGIIE, AR
4, AESH. EHBEI30kY, EBM65mAs, AEEES.0mm,
EEREE 0.625mm, #BEE1.375, MZEHARI0E; HIEAAIREX
NEMIL, BFEKAd, WE L3k, A AN ER
K, FERIEERKER(FBP)EER A,

EMFECT(120KV,. 150mAs)HIBET RGMMIcE, 8
E: OETHARNDN EEMLEG: REETEER/N, SN

®1 BAFRCTERBLEN100/IFLETIE 2 BEPLETRIMR (5)

BHNECT FARAUENRES 7it
R Tl

R 75 5 80

i 3 17 20

ait 78 22 100

CHINESE JOURNAL OF CT AND MRI, Mar. 2026, Vol.24, No.3 Total No.197

N, D&EN; MEMETTRRRA, SRR, HEER
oM, QETHEE: LHET. BoEULETHNEREBELSET
BHEENKRARE, OFEKRE: FHEE CT, URETHELKR
B, RREKNETAREEMRT S, @BELSEH: WRETD
S5ARALHXER, NMETEREREN. NERESE, OIS
i BUNESHoGHaRE—TENER, @K MEET:. %
RMEETHERAIENE R,

EFIZCT(120KV. 80mAsS)¥IMTE T REMMINE, B1F:
OETES: FHUAR. oHRIEE ERSFHT RS
%, QETHA/N: BANETEERNRENRS, @ETHE
B oM ETHEMETIEETESEENERK, @EKER
E: BEirfEREniEkiRRadtRm S, O5AEALRX
. WMSHRME. BHE,

EREELAULDCT(120KV. 40mAs)HIBT4E T B E 4 MR
H, 81F OETES: FHNFE. 9HR. EREEFTRERT
T, QETEE. LY. FoEMETHEEXRAEN RS
RN ETHEA, EHEAREMENTIEMN. @EKERE: FH
FEIS R IRRE KMET B MR R, OEFE: B, T
MFENSRM TR TG, ©@RIEHE: METE. BiYE
1.4 S5 7A5E EESPSS 26.045H 5, S REFIBIEIRHT
DEBS5 9. HEF, P<0.05ZREFHRITERNX, BFEZAZR
ETEHE(ROC)HIL, DT ERERLESULDCTRAREMZ
A4S TRV EL

24 B

2.1 FREBENRELR EdFAREBNFELR, 27100
GIFbE T RED, RUSETETH, BHETE22M0,

2.2 ERMFBCTHEARKREN100FIFFE T EI2BEFLETH NG
R OETEMFECTRAKMBHI00GIME S RED, BELTE
7560, BHETELTE,IERL

2.3 EFIBRCTEARREN100FILE T E2 BEPLETNER
B ENIBCTRAKMENIOFMETEILEED, BHETHE
765, THETHELIS6], MR

2.4 SREBRLAULDCTE AR EN 1005 T B2 BEH
ZVBRER BT ERERLESULDCTRARGEML00FIFHET
BligBETR, BUEETETIH, BHETE21M6, BRI,

2.5 BARECT. BRARCTURERERESULDCTEARKRE
& BB RNROCHEDIT BFAOENHELRIEN
RETE(EME=1, BIE=0), BBIEAFECT. BHECTUR
ERERESULDCTRAREET BREMIEINERERIGLE
T, 4EIROCHL, NEL £RER, ERERLEAULDCTH
ARERET RELHIS TEERESNISHNE, TR

2 EF RCTE ARG ER1006IFhLE 1532 8 E P& TR (5)

BHECT FARENRELER Hit
R Tl

R 76 7 83

nokd 2 15 17

ait 78 22 100

+ 53



HEICTRIMRIZRE 2026438 $£24% £330 281978

RIEREREAULDCTRERBER
1006145 E 32 & rp 4 WA IER (5)
EREREFULDCT FAEBRRIBER Bit

Rt Tt
B¢ 7 1 79
T 1 21 21
&it 78 2 100

2.6 RHIER DE2.

L 1000 & E Y B4, %A ECT. HH BCTU R HENR E L GULDCTH A & i 45

33 i

YT, R EAFESHISHAREERZM T/
OCTHE: BEBZZ, BBRISTHAN BE. BES
BR, QFEPRIH: BENETERTHNWE, BHHMEY
%, ®PET-CT: AFTRETSHREEM. OFEER: B
LEHHNER, DHNSRE. OXRERSE: ENMEREY
%, REHIIER. OFRTE: S2BENER. BE. &
B,

Heh, XBEWCTHETEZIEENFECT, EEFHEM
i, ERCTHERANMERRE, HISSHBRCTIES, B
RPN RIS, EAGKIZHESNENERN, N
E7REMASNEHFTE. MEA—REBCTABNENTE
KBRSV, T—REIE BT ELH0.02mSv. HAEH
RER, EESEWISS LT LEHITL605 KA LIECT
BT, AYE5008AMESATRERCTIESMETFRE .
RERRI, CTIESFTES \ERBSENNGES", EiFE

54 -

R4 BANERCT. BRECTUREAERES
ULDCTERMEFET R B MLNROCH LS

A3 AUC  95%CI PE ZRBE BRE NFEH
BAMECT 0.867 0.760~0.975 0.000 0.773 0.962 0.735
RFIECT 0.828 0.707~0.949 0.000 0.682 0.974 0.656

ERERLSULDCT 0.832 0.716~0.948 0.000 0.727 0.936 0.663

B4 O B ROC B B AT .
H2A~ H2C FREA BCTEMEY WL CTE G, HP2A. 2B, 2005 A REAI B 7 & UK EHAE.

EARHWIECTIES BT hIEY, CTIRSFIBENKS, EF8
EEEE B BN BEREME FA AT, BEXHRE
B, 7DE15%, £REEANSFEANEFENAISBHKT 1M,
REERNBERENEE", W, TERREHREEGRE(H
BIEKRER)OFHET, BECTHESENESTE, SBIEH
EF8, KA YHTEFHRNEESA",

TR, (TEREREERE S XANSBITER(AR)E
. MEKEREERIEER, HENBEHRREKERITEA
B, FRNCTEGRBREEE, AU, BRRETEE R
MERM", RSREREEUSITERREIRGER, X2
BRAE. XS SRIENEA S AR AN SIXLEF £
{ERMLIE, #TATNHEITE, SAERITEER5ER
BIRBRISTL, RBIBREMGEES, MUER; MEBEEAR
EENESNRESE, SEASNERRESEREEMAL, &
REREZNME R, ENBEHIENRERERRS, AJUE



RENABEHTRE, HRBRERI\WER, TRV EE
BEMCTIREN SRS, BRRTFEASS, EEHTAR
EXMABNIEITE, WtENMEERRS, EREBNEE
K, BEFMSITENEENTCREE, SRERRANE
PREZFRMSRAI 52, HRAMHHRAS,

SR EREAULDCTE—MESBEIENEREREE,
XMEHOEE B R T RS REE MBI h,
MBEREEH—F R BEMETNESTENERY, BXR
BT, EREREAULDCTR AL T AEEE —LRD
MHL: ORMEESHFIE: SEACTHL, BRERESULDCT
BAREED B EME IR TS, HTMIE T RSN B E R ERAT
BRIORMKG, RO TWRENEBEREY, OMENERT: %
FESTFEBMREE, ERERLSULDCTHIENEEE BRI
7, WEEMD, MIFRLEFZENSA, BAMEME",
ONMELENHFRNEERETEHER, OETRINVENR
3. REBSFIESEMEE, ATMEREAREBENRLERHR
BUREREE, BANBESHRNES, BHTFERHME
KRR, NEEREEAESHEBUNBERILE, M
PSR (IR RE ), HTRE RS S AT,
BRRERLAULDCTAE—ENL S, BEGEUT/LE:
OEGREFERE: FRNEHFIBHRBRME, XAER5ULDCT
WEGRERTFSSI—ERENTN, TEEN 2SS
HAEE, ERHNATEEREMRAHR, EELREERT, BR
BT B RATAE R IS A ECT, A AIAER X B T MRS 1T
ERZEREM . QLMAERMEERIE: EMESLEARLE
BIRFEGRESSINERY, BEELEEELT, 8BRS
CT AR E R BHE BRI EE TR R E T 2
B, THEASHBEESERTESHALEHIRR, KK
FERAMERNHN, KRS ER—F RIEMNRERL
Wi ER T URE. OEMEEEERE: SRERLESULDCT
BARTEATEHTHENMES RS, 6, WFERRAS
FSENRAERNEE, THEEEEHAESEMNCT RRNE
HEBNLKER, OBRAERES: WFRENBRAREE
REWERT, KRS, SRERLESULDCTRARRER
10064 ES BER, RUESETIH, BHEBHE216);
BZ44%IROCHL, £RER, ERERLSULDCTRARME
SEHREENSENER0.832, SHNERS, BRTFTEMAF
BCT, XA ERERLSULDCTHRANSRAERE, ENMAE
C(TEAERGRERS, BALEFEHLRS, TRAFEATES
RECTHENEEY, BREBCTRAEESFERRTENNE
CTEMR, BEGRETERNEMNFE CT, WF—LEH wiE
1E B DR 5 8

2 FRRR, EAEREAULDCT HAHLE T BT M5 b (R
TMETZERNARSE, ELNBESHAEEE LTS
Fr7E, BRNBELEE—LEREZAY, fEASRERSS
ULDCTEFREH LIt Ed, SENERRSHTNGZ
2, AMBLRNLHNIAEESASHERRETH, HEE
IR E M EER R SRR E R R R,

BEm

[1]1Duan L,Shan W,Bo G,et al.Qualitative (and quantitative) values of the

A~
m

lung-RADS and computed tomography in diagnosing solitary pulmonary
nodules[J].Diagnostics (Basel),2022,12(11):2699.
[2]1Shi L,Sheng M,Wei Z,et al.CT-based radiomics predicts the malignancy

CHINESE JOURNAL OF CT AND MRI, Mar. 2026, Vol.24, No.3 Total No.197

of pulmonary nodules:a systematic review and meta—analysis[J].Acad
Radiol, 2023, 30 (12): 3064-3075.

[3]Cai J,Vonder M, Heuvelmans MA,et al.CT characteristics of solid pulmonary
nodules of never smokers versus smokers:A population—based studyl[J].Eur
J Radiol, 2022, 154: 110410.

[4]Mou X, Sun G,Shi Y,et al.Value of ddPCR in the Preoperative Diagnosis of
Solitary Pulmonary Nodules Based on the Observation of Virtual Reality
Images of Smart Medical Treatment[J].J Healthc Eng, 2021,2021:9920617.

[5]1Xie X,Liu K,Luo K,et al.Value of dual-layer spectral detector computed
tomography in the diagnosis of benign/malignant solid solitary
pulmonary nodules and establishment of a prediction model[J].Front
Oncol, 2023, 13: 1147479.

[6]Hu B,Ren W,Feng Z,et al.Correlation between CT imaging characteristics
and pathological diagnosis for subcentimeter pulmonary nodules[J].
Thorac Cancer, 2022, 13(7):1067-1075.

[7]Weir-McCall JR,Harris S,Miles KA,et al.SPUtNIk investigators. Impact
of solitary pulmonary nodule size on qualitative and quantitative
assessment using 18F-fluorodeoxyglucose PET/CT: the SPUTNIK triall[J].Bur
J Nucl Med Mol Imaging, 2021, 48(5):1560-1569.

[81Su Z,Mao W,Li B,et al.[Clinical study of artificial intelligence-
assisted diagnosis system in predicting the invasive subtypes of early-
stage lung adenocarcinoma appearing as pulmonary nodules] [J].Zhongguo
Fei Al Za Zhi, 2022,25(4):245-252. Chinese.

[9]Li X,Li B,Yin H,et al.An automatic random walker algorithm for
segmentation of ground glass opacity pulmonary nodules[J].J] Healthc
Eng, 2022, 2022: 6727957.

[10]Corica F,De Feo MS,Stazza M,et al.Qualitative and semiquantitative
parameters of 18F-FDG-PET/CT as predictors of malignancy in patients
with solitary pulmonary nodule[J].Cancers (Basel),2023,15(4):1000.

[11]Li X,Jin F,Zhou T,et al.Diagnostic accuracy of ct-guided percutaneous
pulmonary biopsy for distinguishing benign and malignant solitary
pulmonary nodules[J].Altern Ther Health Med, 2023, 29 (8): 918-923.

[12]Lohaus N, Enderlin F,Skawran S,et al.Impact of Bayesian penalized
likelihood reconstruction on quantitative and qualitative aspects
for pulmonary nodule detection in digital 2-[18F]FDG-PET/CT[J]. Sci
Rep, 2022, 12 (1): 8308.

[13]Ma HF,Chen L.Application of multislice spiral CT imaging technology
in the diagnosis of patients with chest sarcoidosis[J].J Healthc
Eng, 2021, 2021: 2887639.

[14] Javed A,Ramasawmy R,0’Brien K,et al.Self-gated 3D stack-of-spirals UTE
pulmonary imaging at 0.55T[J].Magn Reson Med, 2022 Apr; 87 (4):1784-1798.
[15]Liu Z,Wang L,Du M,et al.Plasm metabolomics study in pulmonary

metastatic carcinoma[J].J Oncol, 2022,2022:9460019.

[16]Gupta A,Kikano EG,Bera K,et al.Dual energy imaging in cardiothoracic
pathologies: A primer for radiologists and clinicians[J].EBur J Radiol
Open, 2021, 8: 100324.

[17] Takahashi AME,do Nascimento ABB,Barros AS,et al.COVID-19 infection in
octagenarian patients: imaging aspects and clinical correlations[J].
Gerontology, 2022, 68 (3): 261-271.

[18]Unger S,Golden SE,Melzer AC,et al.Study design for a proactive
teachable moment tobacco treatment intervention among patients with
pulmonary nodules[J].Contemp Clin Trials, 2022, 121:106908.

[19]Fang J,Wang J,Li A,et al.Parameterized gompertz-guided morphological
autoencoder for predicting pulmonary nodule growth[J].IEEE Trans Med
Imaging, 2023,42(12): 3602-3613.

[20]Hu J,Liu M,Zhao W,et al.Value for combination of TIWI star-VIBE with
TWIST-VIBE dynamic contrast-enhanced MRI in distinguishing lung

nodules [J]. Zhong Nan Da Xue Xue Bao Yi Xue Ban, 2023, 48 (4): 581-593.

(WFsEHR: 2024-12-30)
(Bexd: SEEDS HERR: SKISZE)

* 55



