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Application of carbon nanoparticles injection in lymphadenectomy

for ampullary carcinoma
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Abstract

Objective: To investigate the guiding effect of carbon nanoparticles injection on lymph node clearance during
surgery for carcinoma of the ampulla of Vater.

Methods: Sixty patients with carcinoma of the ampulla of Vater were selected and allocated to observation group
and control group, with 30 cases in each group. Patients in observation group underwent injection of 1 mL carbon
nanoparticles with 4 points (top, bottom, left and right) into the serosa of the descending duodenum and the
capsule of the pancreatic head around the tumor after laparotomy and the operative field exposure, while those in

control group underwent saline injection in the same fashion. The number of dissected lymph nodes and other
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relevant clinical variables were compared between the two groups of patients.

Results: The total number of dissected lymph nodes in observation group was 468, including 416 (88.9%) dark
stained lymph nodes. The total number of dissected lymph nodes in control group was 268. The average number
of dissected lymph nodes per case in observation group was significantly greater than that in control group
(15.23+2.13 vs. 9.77£1.33, P<0.01), which was mainly responsible for the N1 station lymph nodes (P=0.002),
and the differences in N2 and N3 dissected lymph nodes showed no significant differences between the two
groups (both P>0.05). The operative time, incidence of lymphatic leakage and length of hospital stay showed no
significant differences between the two groups (all P>0.0S), but the intraoperative blood loss was significantly
reduced in observation group compared with control group [(318+30) mL vs. (5§92+60) mL, P<0.05].
Conclusion: Carbon nanoparticle injection in radical surgery for carcinoma of the ampulla of Vater can increase

the number of dissected lymph nodes, reduce intraoperative blood loss, and with no increase of occurrence of

complications. It is a safe and effective tracer.
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CLC number: R735

Ampulla of Vater Neoplasms/surg; Lymph Node Excision; Staining and Labeling

M XM ARk H T HELE . Vater a7
M. T B R Kb T FE T B A el gt
AR R R ABAR AN E A P gAY
17 0.5% , {H 2 50 I 0 1k AR B A v 9 Bl Yo
T AR UIBE AR (PD ) FILR B8 WA TR+ 46
PIBR AR (PPPD ) # K ZH ¥ & IN NIRRT H
DX fifgge i d AR O KB A E R S AR AR A R AU
24%~28% , FPE R H 132 ARG AR S, &8
3 BB A 2 DR v T O L A A A R T 3 ek g
RS RES K LS 10 ) I W 45 0T A S R E AR
HW UG BAELEEY. Wik, R EEE!
71 T B 43 5 Y0 JES 35 41 6 L &85 2 1 e e S g R R
MRMEBEERGEFILENEEATZ —. 25
Ak, AR B E SR D — PR S R R, T
RN R E . BORE . 5. B M
PP S RE IR T IR I B TR AR B e R B T LA
BRSO B B T (0 fi i g AR 2 1071
AL R CL A B, nvE R A H , AR
B, BT AR FEACERE BT 2 7E HUR R
FAR P IR B AR S MR R 05 %, AR G4 |
AR5 BRI T BRI G K e i S A I g AR 3
5T M A2 . AR5 I8 AT+ =46
HRIE AR R 49 K i T A8 VA O i EEL &5 7R R R
WL 40 K i ik B 7 B R A IR I L 25
fEH .

© WA )T i [ & F I F 2P H

1 RBSTE

1.1 —HER

WEF20154E7 A —20174E9 A fE KR BE E1TR )T
(1% A i RB L i BE ML IR SR T AT BB R AL R
P . X BRZH 300 FOULEL 43051 . X HEZA1 55 1644,
140 ; 4EHR (55.45+6.13) %, WEHAH
1561, 156); 4F# (53.86+7.52) %, i A
R E B A AR SRR R e
JiE g G P LSk R . A I e R IR LA
B, RAITEUEYY, HEBREE S MKARAL .
Qb %5 B 11 W 09 RR A DA B R R R . PR AL R — R
B G255 (HP>0.05) (F1) . Iifik
T W A AR AR R (B =48 I VI BR AR + itk
EEEH) . BERWEEMNEREN, 2BEK
1B 5L 2t
1.2 BEFRZE

FIIF M, FREE AR, SR 4 LG oK e T A
W1 mL (EKEELGW M ARAR, H2MEF
H20073246 ) , TE% 55 S 0+ 46 1 B BOR K
KPP 4y b R AL A4sES . xR
BAMERKL mL, EH7ERE L. SF1F15 min)5
FEARSLAT IR 48 I VI bR 454, ) B 00 2 bk [0 45
BLAE N W ESE AR 1k e g (N1)
(5513, 1741) , FE2uhwkEgs (N2) (556,
8. 12a. 12p. 12b., 1440 ) , DR EE3uhMk 4
(N3) (%57. 9., 15, 1641) . WML FAmHR

http://www.zpwz.net



208 b E A

U

H28 %

BB By g5 — I T H . VIR
ARG BT B A7 BRI  BOM 4, Bl WA
HEXF IR MELLNT . N2, N3WHERAE . . K
AN RS IRYE T A I B 410 9% 48 IR Th MR
SE L, HA A

®1 WMABRE-MREARZER (n=30)
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