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Predictive value of lumbar back pain for extrapancreatic neural
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Abstract Objective: To determine the predictive value of the symptoms of lumbar back pain for extrapancreatic neural
plexus invasion in pancreatic cancer.
Methods: The clinical and imaging data of 130 patients diagnosed as pancreatic cancer were retrospectively
analyzed. Whether or not there was extrapancreatic neural plexus invasion was judged by CT in all patients, and
the difference of the prediction of symptoms of lumbar back pain for extrapancreatic neural plexus invasion in
pancreatic cancer and CT determination were analyzed.
Results: Seventy-seven patients (59.2%) were judged to have extrapancreatic neural invasion by CT scan,

wherein 38 cases (50.7%, 38/75) had cancer of the pancreatic head, 39 cases (70.9%, 39/55) had cancer of the
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pancreatic body and tail, and the percentage of the latter was significantly higher than that of the former (x’=78.999,
P=0.000); 87.0% of patients had tumor invasion around the celiac axis, which was significantly higher than those
with tumor invasion in left celiac ganglion (57.1%) and right celiac ganglion (45.5%) (x’=30.415, P=0.000). Of
the 48 patients in lumbar back pain group, 47cases (97.9%) were diagnosed with extrapancreatic neural plexus
invasion by CT scan. Compared with CT diagnosis, the sensitivity, specificity and positive predictive value of
lumbar back pain for predicting extrapancreatic neural plexus invasion was 61%, 98.1% and 97.9%, respectively.

Results of consistency check showed that there was a moderate consistency between the two methods (xk=0.545,

Conclusion: There is a relationship between symptoms of lumbar back pain and extrapancreatic neural plexus

invasion in pancreatic cancer, and lumbar back pain and CT image features have complementary roles in
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P=0.000).

preoperative prediction of extrapancreatic neural plexus invasion in pancreatic cancer.
Key words Pancreatic Neoplasms; Neoplasm Invasiveness; Back Pain
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Figure 1 CT image features
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A: Pancreatic head carcinoma with hepatic metastases, in which CT showing coeliac artery completely wrapped

by the tumor, with unclear outline, abnormal soft tissue around (white arrow), and abnormal soft tissue shadow in bilateral celiac ganglia

regions (black arrow); B: Pancreatic head carcinoma, in which CT showing anomalous soft tissue shadow wrapped around the celiac

axis and superior mesenteric artery (in this case, the celiac superior raising from mesenteric artery); C: Pancreatic head carcinoma with

liver metastasis, in which CT showing the region of right celiac ganglia occupied by the soft tissue mass (black arrow), with the inferior

vena cava pushed aside; D: Pancreatic tail carcinoma, in which CT showing the region of left celiac ganglia invaded by the big tumor of

pancreatic body tail (black arrow)
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Table 1 Comparison of the results of lumbar back pain and CT

for judgment of extrapancreatic neural plexus invasion

in the 130 pancreatic cancer patients [ (%)]

CT FIBrEs AR

E1=% N NEM A‘
FH-P4: 47 (36.2) 1(0.7) 48 (36.9)
BF4: 30 (23.1) 52 (40.0) 82 (63.1)
il 77 (59.2) 53 (40.8) 130 (100.0)

3 it it

3.1 BERERIMZEILHNERESMERE

FIESER

[ Sl 7 N 2 - (U e |
64%~100%""""1 AN 2 AR IL F 2 5 BUE b
FREGUC R, TR 2 4 2R B R T
H g FR AT AT TR A S & R R A
ZARAR G SRR — S fi 5 2 EAR I 5 TR AN,
TR T O A0 M 5 2 A T 3 R e A K A
T, TR A AR IR R L p A A R R
FESH PRI AR
3.2 RIFERIMRZEICHFI BT

H AT 1 TG 5 3 A8 5 B 2 A b o Ol 4 DB JB A
SR WIERERIT M, FARAmMEMY
R T b 9 EL 45 A v B e e o B )
FARBEHEE, NFEER . ANFEARHFEE
5o HATIE IR 16 F AR J5 br A 3 00k 2 45 4 4 b
T, SR R A 2 Y B A

AT ) W R R A TE A R 2 R L R X
BR . wl LR I o3, IR TR s B8 S FAR
TGP kst U T RE A2 AR 0 B B 22
HT, 2 )2 080 C T 2 H AR s FH T e i g 1) 12
W . 0 SO T R e R 1) B A 2 R A0 1),
J A3 45 P 1o B R e R C T 5B R T
AL I BG5S X B4R T J5 & B . CTxk B g 9 e ]
P2 MAZ AL S T I O L RR SRR, HEER 4 il
H87.0% . 77.8% . 84.4% ., TiTianZE " WF58iA R
CTIZ W A 1P 2 A2 A0 A BRI« 4R Sk o A
SrHIN100% . 91% . 95% . H Aij Ak H 2 W fg ek
PE . MERIPER R . HCTIEN BRAMR AL W AEE— &
)Ry BR A, 52 BB B K R T O AR
YE R PR T ELC T s i R I I S I A A AR

O MR i E &I FFEIH

[ BRAFAERS , AT BB A P2 MR AR,

T, AN g BAR AR 6 7, CTRAAIT
JERE100% 7 8 B n B — A HARO N Az A |
KB Z A WAL gEAM B R, AR W B —
A g A0 P 25 2 A B AR AR 0 PR I AR S e R
SRR CTRZ AR b e A JE 6 i 2270 ) L ] B 2 5
ZAZ L o LA TE R W A 2 R0 AE B . 8 M
Fi Bl Ik 1 I A5 A T B ot 7 TR AR 0 H O e R ) R
[UEZY S W s
3.3 BREEEFETNERBNAEENIE

1 9 R K 2 TR e AR E — A UL RE IR,
Grahm VIR 5% & B0 I o6 2 A e e, & B R %
T 5 9 Lt K s 9 A e B0 1A e o b e Sk i
Ro I X R, SAAMPE AR . A
AR H A 80% A IR I Mtk , 5ok AR SR A
SR (MES4.3%, BAK23.7% ) o AR
R KR N36.9%, E T IKBEER22.8%,
AR AU B E SR R A G, AN AR
A0S SO ER AR WAL R e TR . BEAEIA
Shy K R A0 B R DB M A A A O, ik
9 & B I A 9 = A0 IR A0 P 48 S % R Y — S A R
IR AZ A (P, B5IEAHCRK, Pl K
T8 mTREAEH PR B AR 1E Y, i fe Ak
LA NE R . NS H I RS R T
EHHE (EREME NN EEW g s ),
25 Fr i o B 35 B I S AN AZ 2, fi R 2 e
AR AE AR o
3.4 BRIEEEREEBRBEERSREMIZEIL

FIESER

T 0 9 R oA i M e AR A O AR R M Y R
AR, HBA> R T BE R ME— e R, AL TR A 2614
A M AR AN S AE AR, &l &2 e AT IR
ik G 338 53 CT B 28 ) J5 0002 o T ol 2 Mgt 0 o7 8 7
TR, 32 R A2 A0 5 H 20T 0 0 i R
HA—EABE. 540, TR A BER Ak E 2
Gy ST B B IR 2 Bl ) A8 TR 8 A 2 Y TR AR
it 25 5 988 ANAR b e A WA B R U, 4R I Y
T AT A R A0 i 28 32 5 Wi 1Y) — S Re SR MR o

eI PR TAE R, 38 52 CT 30 W JiE A #h 221240 32
2 SRR 2 SR B O 64 B R BE 0 R e . T 3 5
AT B B G PR 9 S SR B AR B — {7 B AT 4R AR M
AR AL F 5% 4 s T O S ROk T A g J A b 4240

http://pw.amegroups.com



392 H [ 3 5 A

A& 5505 %

7!

B, ST RCT#E LA EY
ffE R bR, B TN E IR, A 4L47 65
AR BH PR ELCTHIW A s 220 B, £ 93.6% 4
i ] L 28 AR AIE 1 A R R O 1= 0
I i 2 A5 E S S R DG R B YD

CT % B A #2290 A B 882 o T4 TRy
T RE R R R, AR S X T e I A e 2242 A0
ML R T TS R RE IR o (ER S [l P BF 5 A A
PR s SR B 3 Ml AR T % B A 8 BB ) i I st
oo AR T L& IE R  E— 2 0 #r .

BNZ, TR e R AR R A Bl 22 AR A0 1 4 b o R
o5 FEAG A o R RE IR B CT Y B AR T AR A
Wr o RO X R R AR, R BRI TS R R A
ToAE R — AT R A AN SR A I O A IR
ZE T BEMFERE N L HATIHE R W, R
o SR A v R IS O R AR IR, R et e,
PLSE S o J0 H 2 0 R R A7 7 L i R IR Y B8
N AR ETCTR AR BIAF A8, AR i 202 JB Ah
ZWiEE, MBIBE R LA RMBIIRMZL, RiE
A B 28 DA BR T

S % 3Lk

[1] R, RIEME, ER
2008:1846-1847.

YA EEE M. dbat: AR TBA: M,
Wu MC, Wu ZD. Huang Gia S: Surgery[M]. Beijing: People's
Medical Publishing House, 2008:1846-1847.

[2] Zuo HD, Tang W, Zhang XM, et al. CT and MR imaging patterns
for pancreatic carcinoma invading the extrapancreatic neural plexus
(Part IT): Imaging of pancreatic carcinoma nerve invasion[J]. World
J Radiol, 2012, 4(1):13-20.

[3] FEfh, BB, 5%, F. BUEBOME 2R CTIZ W],

PR 2A ML G AR, 2011, 17(4):327-331.
Tang W, Zhao Qh, Liang Z, et al.Extrapancreatic Neural Plexus
Invasion by Pancreatic Carcinoma: CT Findings[J]. Chinese
Computed Medical Imaging, 2011, 17(4):327-331.

[4] Zhang XM, Mitchell DG, Witkiewicz A, et al. Extrapancreatic
neural plexus invasion by pancreatic carcinoma: characteristics on
magnetic resonance imaging[J]. Abdom Imaging, 2009, 34(5):634-
641.

[5] Zuo HD, Zhang XM, Li CJ, et al. CT and MR imaging patterns for
pancreatic carcinoma invading the extrapancreatic neural plexus
(Part I): Anatomy, imaging of the extrapancreatic nerve[J]. World J
Radiol, 2012, 4(2):36-43.

© MR IT F EHFFNHFEIH

[6] BB, SK/AND, BN, S IEE BRI R CTAR ]

R SRR 2R A, 2005, 39(H):140-144.
Zhao QH, Zhang XM, Huang XH, et al. Anatomic study of
celiac ganglia using CT[J]. Chinese Journal of Radiology, 2005,
39(Suppl): 140-144.

(7] BB, SR/, SR AK, A5 FARBRACE I 2 B CT kR[]

AU AR, 2005, 39(3):317-319.
Zhao QH, Zhang XM, Zeng NL, et al. Anatomic study of celiac
ganglia using CT in cadavers[J]. . Chinese Journal of Radiology,
2005, 39(3):317-319.

(8] EABEE, /W] MR 2 fi i) L CTAIMRIZR BL[I]. NIl B2
BE2f4lz, 2007, 22(2):152-155.

Zhao QH, Zhang XM. Anatomy, CT and MR imaging of the
extrapancreatic nerve[J]. Journal Of North SiChuan Medical
College, 2007, 22(2):152-155.

[9] Dal Pozzo G, Bozza A, Fargnoli R, et al. CT identification of
coeliac ganglia[J]. Eur J Radiol, 1985, 5(1):24-26.

[10] Rathmell JP, Gallant JM, Brown DL. Computed tomography and
the anatomy of celiac plexus block[J]. Reg Anesth Pain Med, 2000,
25(4):411-416.

[11] Nakao A, Harada A, Nonami T, et al. Clinical significance of
carcinoma invasion of the extrapancreatic nerve plexus in pancreatic
cancer[J]. Pancreas, 1996, 12(4):357-361.

[12] Hirai I, Kimura W, Ozawa K, et al. Perineural invasion in pancreatic
cancer[J]. Pancreas, 2002, 24(1):15-25.

[13

[t}

LiJ, Ma Q, Liu H, et al. Relationship between neural alteration
and perineural invasion in pancreatic cancer patients with
hyperglycemia[J]. PLoS ONE, 2011, 6(2):e17385.

[14] Nagakawa T, Mori K, Nakano T, et al. Perineural invasion of
carcinoma of the pancreas and biliary tract[J]. Br J Surg, 1993,
80(5):619-621.

[15] Marchesi F, Piemonti L, Mantovani A, et al. Molecular mechanisms
of perineural invasion, a forgotten pathway of dissemination and
metastasis[J]. Cytokine Growth Factor Rev, 2010, 21(1):77-82.

[16] Siegel R, Ma J, Zou Z, et al. Cancer statistics, 2014[J]. CA Cancer J
Clin, 2014, 64(1):9-29.

[17] Bapat AA, Hostetter G, Von Hoff DD, et al. Perineural invasion
and associated pain in pancreatic cancer[J]. Nat Rev Cancer, 2011,
11(10):695-707.

[18] Liu H, Li X, Xu Q, et al. Role of glial cell line-derived neurotrophic
factor in perineural invasion of pancreatic cancer[J]. Biochim
Biophys Acta, 2012, 1826(1):112-120.

[19] Bockman DE, Biichler M, Beger HG. Interaction of pancreatic

ductal carcinoma with nerves leads to nerve damage[J].

Gastroenterology, 1994, 107(1):219-230.

http://pw.amegroups.com



%3

T, % JER A IR RS 22 U TN A1 393

[20] Xu Q, Wang Z, Chen X, et al. Stromal-derived factor-10/CXCL12-
CXCR4 chemotactic pathway promotes perineural invasion in
pancreatic cancer[J]. Oncotarget, 2015, 6(7):4717-4732.

[21] AR BE e AR R e R AN B 25 2. IR 2R AR

(2014) [7]. "PESEHAMNEHSE, 2014, 34(11):1101-1107.

Division of Pancreatic Surgery, Branch of Surgery, Chinese

Medical Association. Guide diagnosis and treatment of pancreatic

cancer(2014)[J]. Chinese Journal of Practical Surgery, 2014,

34(11):1101-1107.

W, EARAR. R 185 BIS A B4 A )]

i, 2015, 24(3):336-342.

[22 v [ 5 AR R

—

Zeng F, Ge CL. Diagnosis and treatment of pancreatic cancer: a
retrospective analysis of 185 cases[J]. Chinese Journal of General
Surgery, 2015, 24(3):336-342.

ks, FATr, IR, A5 R 2 A6 TR IR R RO
F[I]. @ MR AR, 2013, 22(9):1138-1141.

[23

[ty

Zhang L, Wang JF, Yang GS, et al. Comparison of clinical efficacy
of different modalities for treatment of pancreatic cancer[J]. Chinese
Journal of General Surgery, 2013, 22(9):1138-1141.

[24] Tian H, Mori H, Matsumoto S, et al. Extrapancreatic neural plexus
invasion by carcinomas of the pancreatic head region: evaluation
using thin-section helical CT[J]. Radiat Med, 2007, 25(4):141-147.

[25] Grahm AL, Andrén-Sandberg A. Prospective evaluation of pain in
exocrine pancreatic cancer[J]. Digestion, 1997, 58(6):542-549.

[26] SRRERE, L 5%, JBNRIE 23400 PRI 70 []. e B e,
2004, 84(3):214-218.

Zhang QH, Ni QX. Clinical analysis of 2340 cases of pancreatic
cancer[J]. National Medical Journal of China, 2004, 84(3):214-218.

[27] Barreto SG, Saccone GT. Pancreatic nociception--revisiting
the physiology and pathophysiology[J]. Pancreatology, 2012,
12(2):104-112.

[28] D'Haese JG, Hartel M, Demir IE, et al. Pain sensation in pancreatic
diseases is not uniform: the different facets of pancreatic pain[J].
World J Gastroenterol, 2014, 20(27):9154-9161.

[29] FEZR IR, BRI, P23k BT 5 i ZARR (D). T BB AR R AR,
2004, 12(23):1885-1886.

Ren DF, Hou SX. Neurotransmitters and nerve root pain[J]. The
Orthopedic Journal of China, 2004, 12(23):1885-1886.

[30] JHlBES:, S ay, A, A5, BRI IR 1 BIE I SCHR AT ],
rf ESE AR RS, 2012, 21(9):1140-1143 .

Zhou JX, Shi YJ, Han F, et al. Pancreatic schwannoma: report of
1 case and review of the literature[J]. Chinese Journal of General

Surgery, 2012, 21(9):1140-1143.

(A3 RE)

ARSI AR, T, B, S I X R A
FRZAZAL R T AEL[T]. R SRR R, 2016, 25(3):387-393.
doi:10.3978/j.issn.1005-6947.2016.03.014

Cite this article as: Wang L, Zhang HY, Hou H, et al. Predictive value
of lumbar back pain for extrapancreatic neural plexus invasion in
pancreatic cancer[J]. Chin J Gen Surg, 2016, 25(3):387-393. doi:10.3978/
j.issn.1005-6947.2016.03.014

(hEEEMRZE) 51

AT, A NBE CPEE
ImBRA L MEEBIR R,

T AMRRE ) AR 24 S, TR LR A AR (5 B B R RE AR A R A R AR S
XA E R E T R R

, ST ERIL TR EE RS IEN G, TR, A

FOAREE R ASTUBEA B HAR G s 123 ST 14bkﬂ€§$#51£ﬁﬂfﬁ{i%ﬂ4‘)&éﬁﬁ%o FETI AR LASCE (922 AR 5 ME— AR,
AT = R A AR, AN EAEE SRR S RS E A = ERS . SR RHE R AR E B R A
BRI AEETEB R HRA A A G Rk 220750, RIP A CRaEaGs, DL B 2320

%ﬁ%ﬁﬁ%%muTﬁ@:

Fp 3 A MR R R - http:/pw.amegroups.com

GBI R 7730 0731-84327400; Email: pw@amegroups.com
SR ML WA YD T T AR DO AER: 87 “SIFEEEBEN 1-102

O MR i E &I FFEIH

http://pw.amegroups.com





