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ABSTRACT

Objective To explore the application value of functional MRI imaging technology in the evaluation
of low anterior resection syndrome after anus-preserving surgery for low rectal cancer. Methods
38 patients with low rectal cancer underwent anus-preserving surgery were collected. All patients
underwent pelvic functional MRI imaging within the third month after surgery and were scored using
the LARS scale. Patients without LARS symptoms were included in the negative group, and patients
with mild and severe LARS symptoms were included in the positive group. All patients in the positive
group underwent 3D HR-ARM examination within 1 week of the pelvic functional MRI examination.
Compare the differences between functional MRI examination in the LARS positive group and the
negative group, and analyze the correlation between functional MRI examination and 3D HR-ARM
examination in the LARS positive group. Results The PR thickness and EAS thickness of each phase
in the LARS positive group were smaller than those in the negative group, and the difference was
statistically significant (P<0.05). Correlation analysis between functional MRI imaging and 3D HR-ARM
examination showed that: the H-line length in the resting phase was positively correlated with RAPD,
the EAS thickness in the resting phase was positively correlated with MSP, the H-line length in the
forceful phase was positively correlated with IRP, the PR thickness of the three phases was positively
correlated with HPZ, and the IAS thickness of the levator phase was negatively correlated with IRP and
RAPD (P<0.05). Conclusion Impairment and functional decline of patients' PR and EAS with low rectal
cancer are important factors affecting the occurrence of LARS after surgery. Functional MRI imaging
can clearly display changes in the anatomical structure of the pelvic floor. Combined with 3D HR-ARM
examination, it can comprehensively evaluate and monitor the efficacy of LARS patients.

Keywords: Functional MRI Imaging; 3D High Resolution Anorectal Manometry; Low Anterior Resection
Syndrome; Low Rectal Cancer; Pelvic Floor Function

RAIBIIBRS A 1E (low anterior resection syndrome, LARS)ZEEERE#HITIEA
FREH—FENHRE, RUAEM. HHERR. AEFSER. AER2%ER",
LEHERUEHBEEFRIARG, 480% U EAHIMLARS”, mEEMLEERSB, LARS
RENNHIESFERERANES, BEFHAKRE, AIRZRINABEZR. BEFILE
MBIRSEVEEL. ERMERERNIRREREFY 5 REBERGRLELARS, BITIE
YL, EYMRBATNERRERRES AT UEELARS BEHHED HEMME,
HAARERGEABLAZIERNEES, MRGERENARADBES. ol FESM
SRR ZNAFRAEHESERGNMEIET", MILARSEERRINEENITMHEE
BRI —MER. 5. IEENRNEEGFRER %, BEit, KAR=EHF A
MRIF G AREE3DE D HEMAL 1IE (three-dimensional high resolution anorectal
manometry, HR-ARM) #0%&, HEMIEMRHRIIRGHIILARSHBEHITEZE R, A
HMEEERGRREERERIAITNAT M RIREZIN. A RRES %,

1 BRE5H=*
1.1 —fB#EE WE2022618F2023F6BELT I AERIBRERBIZHRUER
BEHTATESEARANRIIFANEESLISH, HPE236], 156, Fi836-73%,
F19(61.11£7.96)%, FIEEETAREEINBRITEIEIEMRI %, HFEBLARSIT
NRWTEBE TS, 0- 209 REER. 21-299 HERELARS. 30-429HEELARSY, H
t, FELARSEE18, B12f), &6fl, Fi836-72%, F9(60.78+8.87)%, LARSIE
£50-204, F15(8.6716.69)4, HNLARSPAMA; RELARSEE 166, BELARSSE
EZ4f5), REELARSEEFHKL, RILERESEEZESHILARSFHMSA, 20
i, B11%1, %o, F#40-73%, F1§(61.4017.26)%, LARSIESH21-384), Fi
(27.30+5.81)%), FAMAREWYFRABEMRIKZEN1ERITID HR-ARMKRE,
1.2 BEFZ FEEEYNTARAEEINBRITRRENEMRIF%E, FHASiemens
MAGNETOM Skyra 3.0 TSR IR GNMSEERITFRELE, XAREBE
[E’& (turbo spin echo, TSE) F%l, ENPESOEIIINER#ZER. RXNER
IS AT EEINHMERBITSE ToWIERH I R AIE S, #AITR 2450 mm, TE 131
mm, BE3 mm, EiaE3 mm, FOV 250 mmX250 mm, 56F320X320; FRGTR
2410 mm, TE 132 mm, BE5.5 mm, ZiaE5 mm, FOV 280 mmX280 mm, EkE
256X 256,

FRFEESMEN (ManoScanTM 3D)F10mmiFE#473D HR-ARMKEE, E

(5—1FE] B &, %,
(@EffEE] HES, 5,
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AIEERTHTAE, RENIENEREMLI, REBEIIER
o F MR ERXIER, HRE2RETIHE,
1.3 EBRAE BIEMRKRERGEFREEZEGEMSERR
#i(picture archiving and communication system, PACS), H
2B EBEFL L ZMARMEEEMITNE EZDTE G, NEHK
{E6E: BIEM(anal rectus angle, ARA). H&(ELBEXE T45
BB EREENE R KE. MEZ(ELSERIBEmEE
MERSHEBEAMNEL)KE, UNIEEEMA(puborectalis,
PR)FMIALITIA. JMELHL(internal/ external anal sphincter,
IAS/EAS)EFE, MEIRERTFISE(B1-3)o

3D HR-ARMIQEH2Z BB 5F M LIRER R M5,
iEEAManoscan 360ARTMEZ D, FREEANEUAS
EREEGE, WEFIERE, ohhFEin: IBERA#REE
(maximum resting pressure, MxRP). B BN SESK
FE (high pressure zone, HPZ), BIII&AUWEEE(maximum
systolic pressure, MSP). RLE#HF LU 4S8 (duration
of sustained squeeze, DSS), FIEHRE(residual anal
pressure, RAP). BIE#\3Z (anal relaxation rate, ARR). BE
BAE I (intrarectal pressure, IRP). BERFRIERE % (rectoanal
pressure differential, RAPD); B=RXiiists: BEFALIJINH]
[ &4(rectoanal inhibitory reflex, RAIR), #]%&E 5 H & first
sensation threshold, FST), ##EHHERE(initial defecation
threshold, IDT), AT ZHE(maximum tolerance
threshold, MTT),
1.4 SE3H¥ A% TASPSS 26.04 20, MAESHHH
HEZFE (x £5) RRo. LARSPAMEAMBIELATHEEMRIK & 8]
HNERLRFBMIEAtHI, LARSPHEIELAINEEMRIKLEFID
HR-ARM#G 2 8] 1948 X 14 73 AR A Pearsont I,

24 R

2.1 LARSPHM A SPAMATHEEMRII ZEI M ER LARSPHIEA
ENENPREEFEASEENTFIANAE, BERERITFRENX
(P<0.05), ERIETEDLEZEER (KL,

2.2 LARSPE#4A3D HR-ARMEERIEIFER 3D HR-ARMKLE
BIIEMmS RIS RN T MXRP 24.50-147.40 mmHg, F
14(73.59%26.00)mmHg; HPZ 0.50-4.90 cm, ¥193.32+1.10
cm; MSP 96.00-338.30 mmHg, F19183.22£65.52 mmHg;
DSS 4.80-20.10 s, F1914.16+4.90 s; RAP 22.80-142.60
mmHg, F1984.62+38.95 mmHg; ARR -31%-44%,
F1913.65%+18.14%; IRP 15.10-168.30 mmHg, Fij
83.43+50.69 mmHg; RAPD -97.20-112.30 mmHg, Fi
3.62+53.09 mmHg, EAERNIEITERIT: RAIR 20612
EZYHBALER NSRS, £5210-30 cc, F3§913.50+6.71
cc; FST 10-40 cc, ¥1920.50%8.26 cc; IDT 20-80 cc, FiY
43.89+15.77 cc; MTT 40-120 cc, F3478.82+25.47 cco

2.3 LARSPAM4ATHREMRI E 53D HR-ARME E A X 14
HEEMRI B R IEHT 53D HR-ARMAS B RIS HITIHE M DT
ST BEENHAKESRAPDEAEEENPEFHEXXER
(r=0.501, P=0.024), BB tEMPREESHPZEZHEEENHELE
FAX X% (r=0.508, P=0.022), 5 BiBMEASEESMSPELRE
ENFREEMREXXA(r=0.551, P=0.012); 12AIHEMNPREES
HPZEZHEEEMFEERXXE(r=0. 504, P=0.024), 12AIHEH
IASEESIRPEEEENFEHEXRXR(r=-0.502, P=0.024),
1RAIERIASEE SRAPDEFEEENREMEXRXR(r=-0.515,
P=0.020); NHBENHEAKESIRPEEEZENTEEHEXXAR
(r=0.498, P=0.025), NHHEMPREESHPZIEHEEEZENFELE
HEFXXZA(r=0.474, P=0.035)(E4-11),

HEMRI & R RN ESE R TEH.

Bl a: BEREZ; b HZ: o MZ&; d: JIE A (ARA).

B2 a: B HHAL(PR) L

B3 a: ALITAMEL AL (BAS) BB b: ALITAE LA (1AS) B,

®1 LARSPRYEA SRAKEATHAEMRIKZE A L3

e ARA(°) tE PE HZ(mm) tE PE M£&(mm) tE P{E
FEMEZH FAMEZE FR1%EZH FAMEZE FR1%EZH FAMZE
BE 116.391+10.31 112.48+11.99 1.081 0.287 56.69+6.59 57.91%7.46 -0.538 0.594 13.21+6.78 13.59%9.18 -0.148 0.883
=AL 96.821+8.28 92.71+16.56 0.951 0.351 53.31+7.54 51.84%7.61 0.595 0.555 7.64+8.34 5.38%7.72 0.861 0.395
AL: : 122.93+12.19 120.48%+12.85 0.602 0.551 60.76£9.05 61.48+9.25 -0.245 0.808 21.11%+10.71 24.33£10.76 -0.924 0.362
gz PR(mm) tE PE IAS(mm) tE PE EAS(mm) tE PE
FRMEZA A FRMEZA A FRMEZE PR
BE 4.87+1.20 6.84%£1.29 -4.899 0.000 2.81*+0.86 2.84*+0.72 -0.152 0.880 3.55%1.38 5.02%0.88 -3.863 0.000
=AT 5.83*+1.50 8.13£1.06 -5.397 0.000 3.02%+0.82 3.25%+0.75 -0.897 0.376 3.91t1.44 5.68+1.25 -4.020 0.000
pak: 520%+1.34 6.30+1.24 -2.617 0.013 2.63%£0.75 2.78%£0.49 -0.733 0.468 3.52+1.27 4.86+1.23 -3.300 0.002
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B8 RAMEIASEZ SIRPE fiffx; W9 #RALMIAS/ZZ SRAPDE it k; B10 fHAENS K5 IRPE B4 k; BI11 7 HAEPRIZ L SHPZE IEAR X,
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LARSZEBRRMAFTIBAG LMW T RS, mEFME
EBEERE, LARSEMEIRNAIRE, LARSTEREIERENH
BINEEKR T, ABEHERKT. AERKES. EF. B2, AE
HESPERR, AEARE", XEFERAEERFRYIBRT HBOE
BHEEES, REEBRGTIIEESH, SRIEHEED
b, HWETBAIRRANALEHRHE, NTEMTHENEE
MHHETIAE™ ", BEEZVHRAN, BELRELARSHERE
GENESHERETY, LARSHELESABSANONER. HKE
7. BRMFRERER, SLERDR2AEX, XEHTFRR
AL RINESIR, BRAMINEHNTHEAERELE, X%
TEANOFERRS, LEREDERE. MEAARERET,
LARSPAMAINEEMRIT B & B AR PREEFEASEE /N F I
£A(P<0.05), %BEPRAMEASE IR, THEERIR R MIAGHILLARS
MEERE, X5EAMRBZA—5"", ALTR, EMRI
WETENE TR ERRRIIAGRRMBIEMNEWL, A%
LARS 84 R R R 915 47 T A ST

3D HR-ARMKRZEZ BaiF &AL VBTN E BRE R %
z—, BRMFNERSRMEMIRR Y. IS EHIFALTIN. 5
EAAE SR TRETE" 3D HR-ARMKGZE B B FIhae
ERHOMRS, FLEthE BT HMEEREAREHHEEENHR
B, Yuwei L WY 7 RESES3D HR-ARMKEE
IEFMIEES£E, FIA3D HR-ARMEB AT HFEBALTERNIE
BEAES. AARERSEMRMEESEERLL, MXRP.
RAP, IRPEHES(IEFESE{E: MXRP 69.1+1.6 mmHg. RAP
74.5+3.8 mmHg. IRP 61.2+6.4 mmHg), ARR. FST. IDT.
MTTEAE BIE(EEES%EE: ARR 24.3+2.1%. FST 42.5%+1.3
cc. IDT98.4%+3.1 cco MTT 150.5%+3.1cc), AIMLARSEE ARG
IERENEEIES. BERRNINELERS. XTEEHT
AREILIVEANERRMEIRG, HIEMR. B2, ABELRS
ER, ABEIERKBELTFESERERS. B, FARY
BT BDEHHARMENSR, GEERSEN/). HEEH
RS RED, ST ERIRRNEE R IhEE R,

FRARLERET, WHEMRIKRZES3D HR-ARMGEEIEED
YIMAE XY, BBHEHAKESRAPDRIEMR, HERKATIZA
WA MEER, TERMARMMEZE"", RAPDEEIMHEN
ERFEIENEAE, REARMBINAERE, 2FMNTB™E,
HEEHE A, RLIIASMELSR, AIENERE, RAPDIEA,
5 EIHEASEESMSP2EMEX, MSPRIEASARE KRR

HERERATEKMNNEMUSNIIENES, TERREASKSE
8", EASURZBETEREHEIN, MSPIEK, HHHEHAKESIRP
SIEAEX, DHEZRM®, HEIE A, IRPEIESMMIERHK
EHE, =NENPREESHPZIYZIFEX, HPZEIEE: 2 AT
EENAFEBEASMmHg ERIXIS, FERMATITELSMN
MU 4aThee, PRSIASHIEASEF Wids, W4aTheE®E, PREE
B, HPZ# A, 12AIABIASEE S5IRPFIRAPDI 2 1EX, 12
RIS ABRIEREHEE, IASURSRiE g, AIEEEM, EFHRE
JTIERORE, HFUIEIASEREZI, IRPFIRAPDRIE.
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