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[ Abstract] Background and purpose: Rectal cancer is one of the most common digestive tract malignancies,
and treatment is selected according to tumor staging. The accurate preoperative staging is the precondition in guiding
rectal cancer surgery. 3D-transrectal ultrasound (3D-TRUS) can clearly show the 5 layer structures of the intestinal wall,
the organs adjacent to the rectum and the lymph nodes in the bowel. At present, it is one of the most accurate methods
for preoperative staging of rectal cancer. The primary objective of the present study was to evaluate the diagnostic
value of 3D-TRUS in the assessment of preoperative staging of rectal carcinoma. Methods: Fifty-nine cases of rectal
carcinoma diagnosed clinically were staged preoperatively by 3D-TRUS, and compared with postoperative pathologic
staging respectively. Results: The accuracy of 3D-TRUS for T staging was 93.2%. The kappa value was 0.814, which
showed considerable consistency (P<0.005). The accuracy of 3D-TRUS for N staging was 76.3%. The kappa value
was 0.219, which showed considerable inconsistency (£>0.05). Conclusion: 3D-TRUS is a practical and accurate tool
in assessment of preoperative staging of rectal tumors in regard to tumor invasion depth (T) with advantages of simple
operation, less pain and high accuracy. However, it is inaccurate in assessing regional lymph node status (N).
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B 1 pTisEEMRE
Fig. 1 pTis rectal cancer

The arrows showed the tumors confined to the mucosa and mucosal
muscle layer

B2 pT HAEBE

Fig.2 pT, rectal cancer

The arrows showed the penetration of the tumor through the lamina
propria and muscularis mucosa layers in the submucosal layer



(F@&ER L) 20184528557

517

B3 pT HiEME

Fig.3 pT, rectal cancer

The arrows showed the penetration of the tumor through the muscularis
propria layer

1

B4 pT,EE

Fig.4 pT,; rectal cancer

The arrows showed the penetration of the tumor through the serosal
layer
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Tab.1 Comparison of 3D-TRUS T staging with pathologic T staging of 59 cases of rectal cancer

Pathology staging

3D-TRUS staging Total
pTis pT, pT, T,

uTis 12 1 0 0 13

uT, 1 6 0 0 7

uT, 1 4 19 0 24

uT; 0 0 1 14 15

Total 14 11 20 14 59
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Tab. 2 Accuracy, sensitivity, specificity, positive predictive value and negative predictive value of 3D-TRUS T staging in rectal cancer

(%)
Item Tis T, T, T,
Accuracy 94.9 89.8 89.8 98.3
Sensitivity 923 85.7 79.1 93.3
Specificity 95.7 90.3 97.1 100.0
Positive predictive value 92.3 85.7 79.2 93.3
Negative predictive value 95.7 90.4 97.5 100.0
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Tab.3 Comparison of 3D-TRUS N staging with pathology N

staging of 59 rectal cancers

Pathology staging

3D-TRUS staging

PN, PN, Total
uN, 41 6 47
uN,, 8 4 12
Total 49 10 59

AR, WP ESS B 0 R R PG T R
ETh R, OB R E AL T MR S, B
J 96 o 45 B R 1 60%~75% 1 L T BE 135
TRV B 2R TS0k B 2854 THG A 2 I IR 53 4
FAPAG TS BB NES,  [RIEDIE PR B aE i6
P EMA—ENIERE L Wik, HEFRARR
A3, SR O 2 R R 5 T E A B ik ik
J7 AR & EEMIG R M.

3D-TRUSH: A [ 201H 20 904F AR 7E Al R 5
FB B, AR S 4, HA 0 e A4
SR, AT LAY O b s L AR AR L0 U 2 22 [ 1) 9%
Z, WA BUTE R, SERPIEE, RAE R
FNEW, EAEMEEG Y AR
o, MRS R 4EfE S, EL3D-TRUSTEH
YT TR P 9 10 R FEE RO EEL 45 R A% Oy T MR SR
B, NT2%~95% 7, ABFSEH, 3D-TRUSK)
BRI IR B2 W B HER R N 93.2%, 522 Al
() SCHR B — 3. AR EdE, 3D-TRUSH| WG
TisHA134, SZYRPRI2A2TisH, 141N 2T, 8,
W R HERR AR B, 1894.9%, XAIEEN
AR, JEHEIDES, BAREN
R, AT LAY BT Hb A 03 JEE A 5 2 2 AR ] 7 A 2
KRR T 2R A A 52 %, B ANTisTEMR
PR L LAY CER o BUR R ARl A A T ]
P R R AR s A VBT Y BB 2 W R Tis i
AETF g, R FI5E3 2 M s s,
TR 32 R S JE WA S . A3 )Z R
WIS FEE T2, mEEAPUZ s, mTig
Wik TR, ABFSE H3D-TRUSIEZ W H 74~

pT 1, 6 MEZWIIERG, ZWiER RS . £
FEARRT A, SEAZC S NUZTE B RS 2
A EEAEA, RO e S 0 i e 75 =
JBESh S U R ERITHRG . —IA
SRR T, BB N e TR R Bk Y, 25
PREATFAR . XTSRS FARDIBRR, FEKS
BT LR, WU RS M = R T 2
A — 2RI X, TRt R R, B
BINZZ R A5, HIR IR RT3 15
2 s B P 2 T I — A XE A, B SR A X A
L35 ABFgEHr, 3D-TRUSIZWIT, M 19 e
KH89.8%, TEFTH T/ H v Effy R 2 iKY
X5 SCHRIR T — B W AR N2 T R B
Wiz, AW R AR A0 B R LG T, st e T,
W,z e FI Wy, ABESE b, 3D-TRUS
LW T W B VAR R 3K98.3% , KR T 3 ) fifrgg —
LA, T HARASKLIN 15 1507 g U 2t AR B
i, Rk, AT VR R AT B B A
o N BE TR, (oA 7 TR S AR M 22 30 et
N = Il O e I g5 e BU K (18

3D-TRUSX i i B L A ik e 52 7 1Y)
WERREC T MU, M64.0%~87.39% 7% | H
W JC— T4 b T LA SR MR PRAL R bk 0 45
AT 5 1 3D-TRU S X ik L 25 0 ) ) v o . —
MEAN , 2k B 25 H>5.0 mm, Jh 45 5L [
PR LI P R85, ik 2 5 R s O [ #65
% I8 RSk LSS 0 L ARBFSE, 3D-TRUS
LW IR JE 0 DX s bk 0 4 e 8 ORI e, o
#281K76.3%, {HHRBEHRML, HF40%,
SRR FEFARASOBIE h, R R W)
A, B R RS (o 158 75 70 R W i S e A
WREL S TR R AT SR, i876.3%, 3D-TRUS
TEAR Ik 00 5 5 B AN R VPAR IR T IR B o, DI
AT BETE Tk EL 25 19 R /INAS RE 815 2A 0 ) U e £ 45
EARZER, AR AR, HAE<SS mmiRkegs;
45.4%~78.0% A ¥ 75 , XL A B 45 K/
KT A% ORI s S A G L AR N
iF, 5 R Ik L 45 ) AN AN [ 75 5 1 ik e 4%
FAR—3L, IRMEX )

M2, 3D-TRUSHH AT =4E 414, 4



(P BBZEAER L) 2018452857

519

B, TR TN B i 2 1 M B TR B R S
JE ISRt U A ERR B2 W, A BTl R
@W%Eﬁfﬁf 1 B R BURE
- MERR R . RSP RE IR, K
%%?*mﬁ%ﬁﬁ%m—ﬁﬁﬁﬁﬁWMEﬁ
7, B TARBGAEAR R D, it — g
3D-TRUSX B9 AR 4330 B B 28 itk — 20
W% o

(& % X #k]

(1] DA SRR BRI A L8 s S e BT TE
Je [J] . EBEERARE IR, 2005, 13(1): 146-148.

(2] xIgite, th 2. B2t m B n R T KT

[J] . HpHEARIZR, 2010, 48(7): 481-483.

[3] KIMNK, KIM M J, YUN S H, et al. Comparative study of
transrectal ultrasonography pelvic computerized tomography and
magnetic resonance imaging in preoperative staging of rectal
cancer [ J] . Dis Colon Rectum, 1999, 42(6): 770-775.

[4] PINTO R A, CORREA NETO I J, NAHAS S C, et al. Efficacy
of 3—dimensional endorectal ultrasound for staging early
extraperitoneal rectal neoplasms [ ] ] . Dis Colon Rectum,
2017, 60(5): 488-496.

[5] KIMJC,CHOY K, KIMS Y, et al. Comparative study of three—
dimensional and conventional endorectal ultrasonography used
in rectal cancer staging [ J | . Surg Endosc, 2002, 16(9): 1280~
1285.

[6] KIMJC,KIMHC, YUCS, et al. Efficacy of 3—dimensional
endorectal ultrasonography compared with conventional
ultrasonography and computed tomography in preoperative
rectal cancer staging [ J | . Am J Surg, 2006, 192(1): 89-97.

[7] SOLOMON M J, MCLEOD R S. Endoluminal transrectal
ultrasonography: accuracy, reliability, and validity [ J ] . Dis
Colon Rectum, 1993, 36(2): 200-205.

[8] VYSLOUZIL K, CWIERTKA K, ZBORIL P, et al. Endorectal
sonography in rectal cancer staging and indication for local
surgery [ J | . Hepatogastroenterology, 2007, 54(76): 1102
1106.

[9] SANTORO G A, D’ELIA A, BATTISTELLA G, et al. The use

of a dedicated rectosigmoidoscope for ultrasound staging of

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

tumours of the upper and middle third of the rectum [J7.
Colorectal Dis, 2007, 9(1): 61-66.

MANGER T, STROH C. Accuracy of endorectal ultrasonography
in the preoperative staging of rectal cancer [ J ] . Tech
Coloproctol, 2004, 8(Suppl 1): s14-s15.

LR, B R, EoCil, . B P = AR X
ARHHRGIEN [ 1 ] R ESS G MR, 2003,
9(3), 156-157.

BOYCE G A, SIVAK M V, LAVERY I C, et al. Endoscopic
ultrasound in the preoperative staging of rectal carcinoma [ J | .
Gastrointest Endosc, 1992, 38(4): 468-471.

KOLEV N 'Y, TONEV A'Y, IGNATOV V L, et al. The role of 3-D
endorectal ultrasound in rectal cancer: our experience [J].Int
Surg, 2014, 99(2): 106-111.

AT, EARIE], T e, S BRI R M A R P A A
H AR W2 W T E [ ] . AR e,
2013, 35(2): 148-153.

MOGER, W, L E PR 1 B IR AT
W I E [ ] . o RSN 5 R A4S, 2010, 17(9):
901-905.

REN J H, GUO F J, DAI W D, et al. Study of endorectal
ultrasonography in the staging of rectal cancer [ J ] . Chin Med
J (Engl), 2012, 125(20): 3740-3743.

MONDAL D, BETTS M, CUNNINGHAM C, et al. How useful
is endorectal ultrasound in the management of early rectal
carcinoma? [ J ] . Int J Colorectal Dis, 2014, 29(9): 1101-1104.
RESTIVO A, ZORCOLO L, MARONGIU L, et al. Limits of
endorectal ultrasound in tailoring treatment of patients with
rectal cancer [ ] ] . Dig Surg, 2015, 32(2): 129-134.

KIM J H, BEETS G L, KIM M J, et al. High-resolution MR
imaging for nodal staging in rectal cancer: Are there any criteria
in addition to the size? [ J ] . Eur J Radiol, 2004, 52(1): 78-83
BROWN G, DANIELS I R, RICHARDSON C, et al. Techniques
and trouble shooting in high spatial resolution thin slice MRI for
rectal cancer [ ] ] . BrJ Radiol, 2005, 78(927): 245-251.
MARTLING A, HOLM T, BREMMER §S, et al. Prognostic value
of preoperative magnetic resonance imaging of the pelvis in
rectal cancer [ J ] . BrJ Surg, 2003, 90(1): 1422-1428.
MONIG S P, BALDUS S E, ZIRBES T K, et al. Lymph node
size and metastatic infiltration in colon cancer [ J ] . Ann Surg

Oncol, 1999, 6(6): 579-581.
(ks EIY: 2018-01-08 f&[al H Y. 2018-04-22)



