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Abstract: [ Purpose | To explore the value of carbon nanoparticles on the operative lymphatic
tracer for colorectal carcinoma.[Methods] Fifty-five patients with colorectal carcinoma were
randomized into two groups:experimental group (26 cases) and control group (29 cases).For the
experimental group,a total of Iml carbon nanoparticles was injected at 4 ~6 locations sub-
serously around the cancerous site,and intraoperative stained lymph nodes were used as markers
to guide lymphadenectomy in the colorectal radical procedure.Specimens were carefully dissected,
then the lymph nodes were divided according to dyed or not,the lymph node position and size.
At last,pathological examination applied to all lymph nodes. [Results] Various degrees of
stained lymph nodes were seen in specimens. In experimental group,the number of lymph
nodes, metastatic lymph nodes per case,the rate of lymph nodes which diameter <3mm were
obviously higher than those in control group. Dyed lymph nodes outside the radical resection
area were proved negative pathologically. [ Conclusion] Intraoperative application of carbon
nanoparticles can obviously increase the number of dissected lymph node with highest possibili-
ty to dissect metastatic lymph nodes,and guide pathological stage. The dyed lymph nodes out-
side the radical resection area are all negative ,which challenge the over extended lymphadenec-
tomy in radical surgery for colorectal carcinoma. Intraoperative application of carbon nanoparti-
cles can significantly enhance lymph node clearance for colorectal carcinoma with predominate
guiding significance.
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Tumor location
Ascending colon 4 6 Table 2 The number of seized lymph nodes
TI:aI’lSVCI:SC colon 1 2 Groups N, N, N, Total
Discending colon 3 2
Sigmoid colon 7 8 Experimental group 132 334 112 578
Rectum 11 11 Control group 40 98 67 205
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Table 3 Comparison between the greater than or
equal to 12 and less than 12

Seized lymph nodes
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roups =12 D ota X
Experimental group 24 2 26
28.3607 0.000
Control group 6 23 29
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Table 4 The metastatic rate of lymph nodes between the two groups
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Table5 Therate of dyed lymphnodesin experimental group

Number of lymph node Rate of dyed

Position Dyed Total %) X P
N, 53 132 40.15
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25 TWANELKBESEELKOEEBE
b B

SR 4 RO Mk B4 R R R (69/
386, 17.88%) % % i T PR YLk £ 25(11/192,5.73%)
(P=0.000),
26 XEBIMHBENKRELER

S50 AL 1) v, 2 4 46 M e 3 i) U iR S gl Bk

212

S E e SE B BUR D ER L T RL 4R
RLLEE ARG I R, JEHOR F AR I L AE A A R Ay
AR R L AN AR T e
4G AR B, R 12~17 A0 iR gede e B0tk
B S5 R AR B H AN S I ST, L5 A £ T
SRR RE R FARIBR M ARG . T PR 2 000 32 2%
FH b2 6 2 A P TR it L2 &4 2 70 e 7% | L SRR A1
XA SR AR T A A P B9k 2 A A 7.06
MOy 2R R A — P RE s e RS I L 3 1) A
B HAE I JE A S, 1978 Ak I WY RIS I 4 Xof 37
P ¢ X ORI A4 bk EL 45 78 BRSR E AT I, b HE AR
HHAR 7R BRI K S S, AR O T3
U938 A0 A ) I L3 1 R R DO S T 4 A 2 )
KLA BLARF- 2104 150nm, 151 22 i J&] 1R 21 20 )
H1 T B AN A K AN B A 20~50nm, i B 41 it
UL A8 PA) 2 A L T B2l 100~500nm , PRIt 494 5K 7 Ik
AN T R MR A i A R A Bk L 4
94 L2 45 e i (0, i A LR L R Y R ) 2%
IR E VR A 1) Bt 1) L R A L X 09 K e R, ) A ik
VERIAE, L[]S0 1 Mg DX | O ok L 5 ) 3 4% 2
0, F W T I B bk R 1 e TS B S R b T A
H B o 52 55 S TG K e Xt 50 ) 45 B ges i % 64T

B 74 & 2013 455 19 %% 3



ARk s e, R BN K i ) T X I ob [ 25 5 S
ARAS o7 2pm H R, rIAE NS B TR S5,
AR ITEE AR, O 56 241735 55490 61 6 3k
22.23 K, i X R LH HAT 7.06 F, 5256 20 K 2 10 ik 12
S5 DB R T IR R AR K T AR T 12 Bk e
SE 95 19 B0 3 T X IR, AT PR R B XA B
o Je R L 25 G AR 25K, 48 R I R B U X 25
7 98 AT LE B 10 9 243 390 R b R B BETA | 28
Yk e Ak ELZE I, R S U REAG 4R 2 £ Y
IR EL 4 [ s AR 3 i 5 2 1 0 0 Tk L % B 1 IX 3, I
FOREE =W EL S, ) A B 45 2 e T Y i
S, 4% G T b T e 65 BE A I R AR BE Rl 5 4
B AR, @SCI A h AT 18 BIEAT Ik L 2555 5
T AR v AT 12 5], S 6 21 7 7% 3R W ik vy T X6 T
o, LEHNG . Sui SRR RS R
61.54% 38.46% , ‘. 3 & T X BCAL 1 17.24% |
17.24% ,$&/n 3 Wk EUR BRI Qe a5 45 1 P T
WRELEE RS e R A L SR LA, T A —
IR EEL 285 T A I R P B — MR TR 1 /i
Pl A9 90 O 75 40 W 2 T At P PR AR L4 foff PR 7 2 7R B
e Wk ELZE R B R A2 WS 2] T 2k 2 M T
A B BR A1), LI 2 3 AG HH H AR <3mm B/
W EL 25 158 A, o7 A HR IR L 25 BB 27.34% , B B
T HRLE A% G0 A K T 45 305 KGR 5 BB 1 I FIR
B TR T FRUMk e s I R Ik B 45 e BEAG I £
AT AR, XA/ L 2 A S I A A A7 4l =
LU R W T Bt e s 2, FLAR 250 /N itk L 45
(<3mm) BT 45 EL W 7 B 2 b 55 B 105 v i TS vk ke
i1 . Rodriguez-Bigas 55 "5 — I 52 5 vP 52 R AL 1Y
WL R 45.4% 8 BHAR<3mm F/NRELSS , 5 T
K, B WHRAC, 52 ma XA T X WUE IEAl . 4K
28 FEN DN NREAE SN =R NS ) NI o P
FHEE TR R | 07 2 b 4k 30 50 S /N 1 55 R b L 2
(@5 50 21 785 B bk L 45 1 SR L Ry 66.78% , i A 44 K
e RO, RARLF A L Z5 R BRI, 55— ik
ELgh e I AR50 = =l X SR R AR K
A K, JE L IE #2043 Jd 3 7 Bt 4 oK
JEANRERI ST, HA o A AT kA R T A, BH
FEIR LA SO — Sl bk P S5 AN R e, S ) A
B — 3l 3 — O 45 EL 95 10 T I Ik 2 45 1 Ao
AREEHPREL, Tk A R L R, R

MEFRE 2013454 19 %% 3 H

Yk 6 AT B DRI AS 52 R a2 190 9k 120 &85 0 4 s B3
BN R Gk AS R R W TRk
g ULIA 4K Je et bk T 485 I, R TR 22 b 3 o PH P ik
ELZE W/ AR 5 i A0 R B B AT O R I 2R A TR
J7 4 BUE 4 (3L Rt @ FEAS B 98 T, 45 B 98 o 9L
AR 2 A0 i F2 s k55 W RS L s ik s
ZewE Bk S S AERE N B ko5, AT R BA YL
WSS By KT FARYVIBRE I, IF R i i bR 1 iz b
RILRR LSS, EERNE HL HE YL A0 THC £ Ay
PEOREAME, U8B A S BB A bk B R —E A Al
PRAFEE RGN T 8 & 0 F AR I KA, It I
SRR AT 0 B AR, R AT Tk e A T
H—HRA RN, AR5 R ] e T 2t
KT ARG BT BHEEASOL 5D | A RE
EiL,

g ERTER, AR BETH AE R K T 45 1 0 A 1
B0 A Tk A ST bR, TR E H Y KIS
G, IR AT RIS X 1E 5 22U 5407 5 TR B v
TG R I R A S A ER T, A LR e TR
T FAREEW S G SR T FHE TR B

S % 3Lk

[1]  Compton CC,Greene FL. The staging of colorectal cancer:
2004 and beyond[J]. CA Cancer J Clin,2004,54(6):295—
308.

[2]  Compton CC,Fielding LP,Burgart LJ,et al. Prognostic fac-
tors in colorectal cancer. College of American Pathologists
Consensus Statement 1999[J]. Arch Pathol Lab Med,2000,
124(7):979-994.

[3] Sobin LH. TNM classification : clarification of number of re-
gional lymph node for pNO[J]. Br J Cancer,2001,85(5):780.

[4]  Johnson PM,Porter GA,Ricciardi R, et al. Increasing nega-
tive lymph node count is independently associated with
improved long term survival in stage b and ¢ colon
cancer|]]. J Clin Oncol,2006,24(22): 3570-3575.

[S] Saha S,Nora D,Wong JH,et al. Sentinel lymph node
mapping in colorectal cancer—a review [J]. Surg Clin
North Am,2000,80(6):1811-1819.

[6] Bernini A,Spencer M,Frizelle S,et al. Evidence for colo-
rectal cancer micrometastases using reverse transcriptase-
polymerase chain reaction analysis of MUC2 in lymph
nodes[J].Cancer Detect Prev,2000,24(1):72-79.

[7]  Chen ZY. Full lymph node dissection can improve the

213



Journal of Chinese Oncology,2013,Vol.19,No.3

(8]

(9]

[10]

[11]

prognosis of stage B colon carcinomalJ]. Foreign Medical
Sciences Subbranch Surgeny,2002,29(5):320-321.[ Bk %%
1B 145 ks ) TS T 28 58 40 U O 65 0 B T R ()] T
HMEEAE (SRR 43 0E) 2002 ,29(5) :320-321.]

Koyama Y ,Kotake K. Overview of colorectal cancer in
Japan:report from the Registry of the Japanese Society for
Cancer of the Colon and Rectum[]J]. Dis Colon Rectum,
1997,40(10 Suppl ):52-S9.

Shao XL,Han HQ,He XL, et al. Impact of number of re-
trieved lymph nodes and lymph node ratio on the progno-
sis in patients with stage Il and Il colorectal cancer|[]].
Chinese Journal of Gastrointestinal Surgery,2011,14 (4):
249-252 [HB /N Sl UE Bk, ol NEY 45 I L 4 A 1 HOR
IR L8 5 R B ) 11~ T 499 &5 0 0 s A6 255 80U 19 52 Wil (],
HhAE B T SRR R 2011, 14(4):249-252.]

Bipat S,Glas AS,Slors FJ,et al. Rectal cancer:local staging
and assessment of lymph node involvement with endolumi-
nal US, CT,and MR imaging—a meta analysis[]].
Radiology,2004,232(3).773-783.

Wong JH,Bowles BJ,Bueno R,et al. Impact of the num-
ber of negative nodes on disease-free survival in colorectal
cancer patients[]J]. Dis Colon Rectum,2002,45(10):
1341-1348.

Compton CC,Fielding LP,Burgart LJ,et al. Prognostic
factors in colorectal cancer.College of American Patholo-
gists Consensus Statement 1999[J]. Arch Pathol Lab Med,
2000, 124(7):979-994.

Wang C,Zhou Z,Wang Z,et al. Patterns of neoplastic foci
and lymph node micrometastasis within the mesorectum[J].

Langenbecks Arch Surg,2005,390(4):312-318.

214

[14] Baxter NN, Virnig DJ,Rothenberger DA,et al. Lymph

node evaluation in colorectal cancer patients:a population-

based study[J]. J Natl Cancer Inst,2005,97(3):219-225.

[15] Hagiwara Akiro, Takahashi Toshio. Treatment of activated

carbon adsorption of mitomycin C on malignant pleural
peritonitis[J]. Jposoc Cancer Ther, 1985,20(9):2144 -
2153.

[16] Lin CL,Yang TL,Chen BF,et al. Sentinal lymph node

mapping with emulsion of activated carbon particles in
patients with pre-mastectomy diagnosis of intraductal car-
cinoma of the breast[J]. J] Chin Med Assoc,2003,66(7):
406-410.

[17] Huang B,Li A,Zhang B, et al. Effect of lymph node-tar-

geted chemotherapy with carbon nanoparticles absorbing
S-fluorouracil on expressions of bel-2,bax and caspase-3
in gastric cancer tissues and metastatic lymph nodes|[J].
Chinese Journal of Bases and Clinics in General Surgery,
2009, 16 (1) : 18-22.[#Out , 2= &, 5K, . 44 K 2 0 Bt
5-FU Ik U080 ) £b 77 X5 15 8 20 21 S 5% B R T2 45 bel-2  bax
K caspase-3 Fi5 B 5Z MR [J]. I S FE ARG R 22,
2009,16(1):18-22.]

[18] Fu J,Yu BM,Bian WG, et al. Preliminary assessment of

carbon nanoparticles labelling in detection of sentinel
lymph nodes in colorectal cancer|J]. World Clinical Drugs,
2009,30(2) :98-100.[ {442 i 5 # , i [, %44 K 5¢
o EURIT W 9 2 465 00 00 465 1 0 V7 o L O L 95 2 7% 1) O
AR S R 254 ,2009,30(2) :98-100.]

[19] Rodriguez-Bigas MA ,Maamoun S,Weber TK,et al. Clinical

significance of colorectal cancermetastases in lymph

nodes<Smm in size[J]. Ann Surg Oncol,2000,7(2):124-130.

B 74 & 2013 455 19 %% 3



