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Pe3yanaTbl CpaBHEeHUA AJIUTEJIbHOCTU NOATrOTOBKU Updiates
MPOTOKO0JI0B PEHTreHoN0rn4eCKux MccnepoBaHUM
npu KnaBuaTtypHoM " rosioCoBoM Beoae TeKcta

H.[. Kynpssues, [.E. LLlaposa, A.B. Bnagsumupckum

Hay4Ho-npaKTUYeCcKMiA KIMHUYECKMIA LIEHTP AMArHOCTUKM W TeleMeAULMHCKMX TexHonoruid, MockBa, Poccuiickan Qepepauus

AHHOTALINA

06ocHosaHue: TexXHONOrUs pacro3HaBaHUs peuu nosyyaeT BCE Donbluee pacrmpocTpaHeHWe B 0TEYECTBEHHOW cucTeMe
3apaBooxpaHeHus. OHOW M3 NepBbIX CreuManbHoCTel, rae bbino NpoBefeHo WKUPOKoMacLUTabHoe BHepeHUe AaHHOW Tex-
Homoruu, cTana peHTreHonorus. OfHaKo HepellEHHBIMM OCTaKTCA BOMPOChl 06 3 hEKTMBHOCTU MPUMEHEHWS TONOCOBOrO
BBO/LA U €10 BAMAHWA Ha LJIMTENbHOCTb 3aMOJHEHNA MeAULMHCKON JOKYMEHTALMUU.

Lleste: oueHKa aheEKTUBHOCTU NPUMEHEHUSA TEXHOOTMM Pacno3HaBaHMS Peym Npyu NoAroTOBKE NPOTOKOJIOB pasHbIX MO-
[anbHOCTEH U TUMOB PEHTTEHONIOMMYECKUX UCCTIe LOBAHUIA.

Memodei: peTpocneKTMBHOE McCieoBaHKe bbiio NpoBeaeHo Ha 6ase MockoBcKoro pedepeHc-LenTpa BY3 «HIMKL, OuT
[3M». B uccnegosaHme MeTooM NPOCTOM CNy4aliHOW BbIDOPKM Obio BK/0YeHO 12 912 NpoTOKONIOB PEeHTTeHON0rMYeCKNX
uccnefoBaHuiA no ¢niooporpadun, Mammorpadum, komnbtotepHon ToMmorpadum (KT) opraHoB rpyaHoi knetku (OTK), Mar-
HWUTHO-pe30HaHcHoi Tomorpadumn (MPT) ronoBHoro Mosra ¢ KoHtpacTupoBaHueM u KT OTK, GptowuHoi nonoctu u Manoro
Tasa C KOHTpacTMpoBaHWeM. PaaMepbl Bcex BbIBOPOK MpeBbILany 766 uccneoBaHWiA, pacCUMTaHHBIX C YYETOM pa3Mepa re-
HepanbHoi coBokynHocTu 6onee 100 Thic. MccnefoBaHWiA. 1S 3aN0fHEHWA NPOTOKOIOB PEHTTEHONIOMMYECKUX UCCIEL0BaHMUIA
ucnonb3oBanoch nporpaMmHoe obecneyenne Voice2Med. MexrpynnoBoe cpaBHeHWe BbIMOHEHO € MoMolublo U-Kputepus
MaHHa-YWTHM ¢ ypoBHEM CTaTUCTUYeCKOM 3HaumMMocTm 0,05.

Pe3ynbmamel: cpefiHas LIMTENbHOCTb NOAFOTOBKM MPOTOKOSOB (Itooporpauyeckoro UCCnefoBaHNs B rpynne Knasu-
aTypHoro BBoAa coctasina 189,9 ¢ (0:03:09), B rpynne ronocoeoro BBoga — 236,2 ¢ (0:03:56) (p <0,0001), ana Mammo-
rpaduyecknx uccneposanui — 387,1 ¢ (0:06:27) n 444,8 c (0:07:24) cootseTcTBeHHO (p <0,0001), Ansa peHTreHorpaguye-
CKMX uccnepoBaHuii — 247,8 ¢ (0:04:07) n 189,0 c (0:03:09) cootsetcTBeHHO (p <0,0001), mnsa KT OTK — 379,7 ¢ (0:06:19)
n 382,7 c (0:06:22) cootBetcTBEHHO (p=0,12), ans MPT ronosHoro mo3ra 709,9 ¢ (0:11:49) u 559,9 ¢ (0:09:19) cootBeT-
ctBeHHo (p <0,0001), ana KT OTK, bpiowHoM NofocT1 U OpraHoB Manoro Tasa C KOHTpacTupoBaHueM — 2714,6 ¢ (0:45:15)
1 1778,4 ¢ (0:29:38) cooTBeTCTBEHHO. [IpUMEHEHWE FOI0COBOr0 BBOAA 3aMeAII0 BPeMsi MOAroTOBKM NPOTOKO10B MaMMorpa-
dudeckux u Gniooporpapuyeckux UccnefoBaHui. 310 06bACHAETCA NPUMEHEHNEM B MEAMLIMHCKUX OpraHWU3aLMAX CTPYKTYpU-
POBaHHOr0 3NEKTPOHHOr0 MeAMLIMHCKOrO AOKYMEHTa S ONMCaHWA pe3yNbTaToB 3TUX UccneoBalui. Hanbonbluyto addex-
TUBHOCTb TEXHOJIOMUS Pacro3HaBaHUA peun NPOAEMOHCTpUpOBana npu nogrotoeke npotokonos MPT- u KT-uccnepnoBaHmii.
Takvie uccnefoBaHus cofiepar 60M1bLLIOe KONMUECTBO NATONOTMYECKUX M3MEHEHWI, KaK LiENeBbIX, TaK U CIy4alHbIX HaX0oK,
uTo TpebyeT OT Bpaya-peHTreHosI0ra UX AeTabHOr0 ONMCaHWsA B MPOTOKONE UCCeA0BaHNS.

3axnoyeHue: NpUMEHEHWE TEXHONOMMM Pacno3HaBaHWA peyu NpW MOATOTOBKE MPOTOKOSIOB PEHTrEHONOMMYECKUX WC-
Cnef0BaHui NPOLEMOHCTPUPOBAN0 pasHylo 3PGHEKTUBHOCTb B 3aBUCMMOCTU OT MOAANbHOCTM M TUMA PEHTTEHONOMMYECKOro
MPOTOKO/1a, 3aMnoJIHAEMOr0 € NOMOLLBIO CUCTEMBI FO10COBOr0 BBOAA. [laHHbIi noxon onTuManeH ans onucanus KT- u MPT-
UccneaoBaHum.

KnioueBble cnoBa: TexHonorus pacno3HaBaHMA pedn; NOAroToBKa 3aKJII0YEHUI; T0SI0COBOM BBOJ; XPOHOMETpPaXKHoe
uccieposaHue; otoeneHne nyquon AONArHoCTUKN.
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Comparison of the duration of generating radiological
protocols with keyboard and voice input

Nikita D. Kudryavtsev, Daria E. Sharova, Anton V. Vladzymyrskyy

Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies, Moscow, Russian Federation

ABSTRACT

BACKGROUND: Speech recognition is becoming increasingly common in the national healthcare system. One of the first
specialties to implement this technology on a large scale was radiology. However, the efficiency of voice input and its effect on
the length of time required to complete medical records remain unresolved.

AIM: To assess the efficiency of speech recognition in generating radiological protocols of different modalities and types.

METHODS: The retrospective study was conducted at the Moscow Reference Center of the Research and Practical Clinical
Center for Diagnostics and Telemedicine Technologies of the Moscow Department of Health. A total of 12,912 radiological
reports on fluorography, mammography, chest computed tomography (CT), contrast-enhanced magnetic resonance
imaging (MRI) of the brain, and contrast-enhanced CT of the abdomen and pelvis were included in the study by simple
random sampling. The size of all samples exceeded 766 reports, calculated with regard to the size of the general population
of over 100,000 reports. The Voice2Med software was used to fill in the radiological protocols. Intergroup comparison was
performed using the Mann—-Whitney U-test with a statistical significance level of 0.05.

RESULTS: The average duration of generating fluorographic protocols in the keyboard and voice input groups was 189.9 s
(0:03:09) and 236.2 s (0:03:56), respectively (p <0.0001). For mammographic reports, the duration was 387.1 s (0:06:27) and
4448 s (0:07:24), respectively (p <0.0001). For radiographic reports, it amounted to 247.8 s (0:04:07) and 189.0 s (0: 03:09),
respectively (p <0.0001), and for chest CT, it was 379.7 s (0:06:19) and 382.7 s (0:06:22), respectively (p=0.12). For MRI of the
brain, the protocols were generated for 709.9 s (0:11:49) and 559.9 s (0: 09:19), respectively (p <0.0001), and for contrast-
enhanced chest, abdominal, and pelvic CT scans, it took 2714.6 s (0:45:15) and 1778.4 s (0:29:38), respectively. Voice input
slowed down the preparation time of mammographic and fluorographic protocols. This is due to the use of a structured
electronic medical document in medical facilities to describe the results of the examinations. Speech recognition showed the
greatest efficiency in generating MRI and CT protocols. Such reports contain a large number of pathological changes, both
target and incidental findings, which requires a detailed description by the radiologist in the examination protocol.

CONCLUSIONS: Speech recognition in generating radiological protocols showed different efficiency depending on the
modality and type of the radiological protocol filled in using the voice input system. This approach is optimal for describing CT
and MRI scans.

Keywords: speech recognition technology; report generation; voice input; stopwatch study; radiology department.
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