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Neuropathy Associated with Cancers with an Emphasis on
Nerve Conduction Velocity and Serum Folate Level

I. Studies on Human Gastric Cancer and
Primary Hepatoma

Susumu CHIBA
Department of Internal Medicine (Section 1), Sapporo Medical College
(Chief: Prof. T. Wada)

Neuropathy in the patients with gastric cancer and primary hepatoma was quantitatively analyzed by
the use of nerve conduction velocity of the peripheral nerves of the limbs, and the simultaneous serum
folate level in fasting was determined by radioassay in order to investigate the etiological interrelation-
ship.

1. Highly frequent subclinical neuropathy, motor dominant in gastric cancer, was proved by markedly
delayed nerve conduction velocities in the patients with gastric cancer as well as primary hepatoma, and
the literature survey turned out that this paper is the first systemic report of carcinomatous neuropathy
in primary hepatoma.

2. The serum folate level was 2.4+15 ng/m/ in gastric cancer and 1.7+1.0 ng/m/ in primary hepa-
toma, and both were significantly low as compared with the normal value of 7.6+2.4 ng/ml.

3. The coexistence with delayed nerve conduction velocity and low serum folate level was almost
constant at a very high frequency in gastric cancer and primary hepatoma.

4. Therefore, it was assumed that low serum folate concentration could participate in the mechanism
of developing so-called carcinomatous neuropathy.
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Table 1 Subjects

Age Gastric Ca. Hepatoma Control
30-39 4 0 4
40-49 4 0 2
50-59 8 4 7
60-69 3 4 4
70- 1 1 1.
Total 20 9 18
Male : Female 15:5 5:4 9:9

W BRI DRSO bha L, Robhit e
S, At e LTI (B Hb R 12 g/dl i, &7
(% 10 g/dL K05) oM &, REEIMAE (i 7 4 E 5 E
6.2 g/dl i) DABMHNT I TP~

5 BIERRIRIE & L TR 2 3 a 58 S & 7o A
18 (A 7.

NCV oW7EE R — 2 7 v fifEaT (S2eUZRE MST7 ) %
FAVBEEFERIEC X o /e, GETARE{LEEE (motor

nerve conduction velocity, MCV) {3 L TiX Rk &
OEFRMRIC DN T, FHCEPEE 3 X ORISE iR
WTIE L. FoE MR {58 W (sensory nerve
conduction velocity, SCV) IL, ffrifliaEe X » Tk
B DORE R L OIER AR O TRIE L 1.

I AZEREREE D MELERY © & & PRIz ERHC R
L, )T mif® it L T radioassay L X b lE
Lades

BERGLIRRESAE T 1o RE o NCV $ X Ui 3E
BRI AR L, IERAIREHHI O NCV - (i -p3EfRi s & o
B A & o TGRS L.

3 %%

3:1 NCV {20 T

Fig. LioR7 X i, REEClE MCV o FCILER
SHBRED 62.245.6 m/sec 12X} L T JFFJE $f% 59.8+£3.7 m/
sec, BHIENHL 56.54+5.0 m/sec THbH, —Jj SCV LT
VLIEE W IRRED 64.46.0 m/sec 1ot L T T 8 FX 60.5=
5.8 m/sec, HERHL 60.1+£5.6 m/sec 279, EFfFRIC
DLk Fig. 2 KRL7eAhy, MCV @ -Gl bR Ik
60.24+5.7 m/sec \Zxt UJFFERFLL 57.14+3.8 m/sec, B fEifL
55.2-+4.2 m/sec THH, SCV D _-ClLIFH G IFRE62.0+
4.6 m/sec i@ X L T @ ff (% 59.338.1 m/sec, BJEHHL
58.2+4.1 m/sec T, RE ¥ L OIEAMEE & &I IEH R EAE
IR U CERE Tl NCV OIERZ R, & bl Bkt
THEIERE & ORI MCV 3 X U° SCV e 5 E DR IEH

2

biid FLIREERE
= MOTOR = < SENSORY -
o (&
-2 -5
701 701

Fig. 1 Nerve conduction velocity (NCV)
of ulnar nerve.

3 - 5

s < MOTOR s < SENSORY -

o (8]

2 P

704 #P 0,01 70 =P < 0.05

median nerve.

Fig. 2 NCV of

0 < PERONEAL MOTOR> 0 < POST.TIB. MOTOR>>

#P 0.05 #P < 0.05

NCV(m

50{ P

404

50.2+6.5 45.6+7.1 45.2+5.9
(n=18) (n=8) (n=19)

Fig. 3 NCV of peroneal and posterior
tibial nerve.

Wb his (FhEh P<001, P<0.05). 7B
WT MCV & SCV oZ bx i35 &, MCV Ok
hHERCRIER/RT Z EnBd bR,

HEE 4 X OEIRE MR MCV (& Fig. 3 @R Lins,



49 (1) 1980

SERIEIC 4 5 KNSR

—
=

JBEE e D MCV IXIEHR ®IERE D 50.246.5 m/sec 12xf L

FFgsEii Y 45.6+7.1 m/sec,

JF Y. 46.3+6.2 m/sec,

BT E 45.24-5.9 m/sec TH
D, HIKE MCV LIEF B D 51.34£6.7 m/sec 125 L
B E 46.2£5.6 m/sec &,

S & IR FIC 350 C b HEREC MCV ORI 780

LD BT BRI T IREE & O BT AT OMRIER R D7

(P<0.01).
3:2 MAPZERIRE

Fig. 4 ©Rd & 512, b iE o i R e B 4]
Byl 24415 ng/ml &R L, IFH
T 7624 ng/ml T i 5 L i# & L HBOET 27w

1.7+41.0 ng/ml,

L7- @tz P<0.01).
3-3
AR R & DR

Table 2 K X4 DZ & L, NCV 7

AT EE DR T IE,
PR AR & Tadr o 1.

o
[k}

BREMCHIIEBOFEL NCV LoV

ZMbie bONE L

i
SPiS

Serum Folate (ng/me )

e
W L DRI & ORI 5

Control

7.6+2.4
(n=20)

*, ® kP <0.01

Hepatoma Gastric Ca.

1.7+1.0
(n=9)

2.4%1.5
(n=18)
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Table 2 Comparison of nerve conduction velocities (m/sec) in gastric
cancer with and without metastasis

Cancer With Cancer Without Control
Metastasis Metastasis
Ulnar Nerve (Motor) 56.8£6.0 (n=10) 56.2+3.7 (n=10) 62.2+56 (n=18)
(Sensory) 60.3+6.8 (n=10) 59.9+4.0 (n=10) 64.4+6.0 (n=18)
Median Nerve (Motor) 55.3+3.5 (n=10) 55.0+4.7 (n=10) 602457 (n=18)
(Sensory) 509442 (n= 9) 56.7-£3.2 (n=10) 62.04+4.6 (n=18)
Peroneal Nerve (Motor) 452472 (n= 9) 45.2+4.4 (n=10) 50.2+6.5 (n=18)
Post. Tib. Nerve (Motor) 451472 (n= 9) 47.143.1 (n=10) 51.3+6.7 (n=18)

Table 3 Comparison of nerve conduction velocities (m/sec) from
standpoint of hemoglobin and serum protein levels in
patients with gastric cancer and hepatoma
Hb>12 g/dl | Hb<12g/d/
n Male in Male 3
Hb>10 g/dl Hb<10 g/d’ T.P.*26.4g/d/ T.P.*<6.4 g/d/
in Female in Female
Ulnar Nerve (Motor) | 56.5% 55 (n=17) | 59.9+ 4.0 (n=12) | 67.7+ 5.7 (n=17) | 57.3+3.5 (n=12)
(Sensory) | 589+ 6.0 (n=17) | 621+ 3.9 (n=12) | 59.9+ 6.1 (n=17) | 60.8+4.4 (n=12)
Median Nerve (Motor) | 55.7+ 4.4 (n=17) | 559+ 3.8 (n=12) | 548+ 4.7 (n=17) | 57.1%£2.6 (n=12)
(Sensory) | 585+ 3.7 (n=17) | 586+ 4.0 (n=11) | 585+ 39 (n=17) | 58.6+3.6 (n=11)
Peroneal Nerve (Motor) | 448+ 55 (n=17) | 424138 (n=11) | 455+ 55 (n=17) | 44.9+7.5 (n=10)
Post. Tib. Nerve (Motor) | 4224111 (n=17) | 487+ 42 (n=10) | 427+11.7 (a=17) | 47.0+55 (n=10)

* T.P.: Total protein
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Table 4 Serum folate concentration in gastric cancer and hepatoma
with and without metastasis, anemia andlor hypoproteinemia
present absent
Metastasis* 37421 ng/ml (n= 9) \ 1.9+0.7 ng/ml (n= 9)
Anemia 24+1.2 ng/m/ (n=16) 1.9+1.7 ng/m/ (n=11)
Hypoproteinemia 2.04+0.9 ng/m/ (n=15) ‘ 25+1.9 ng/m/l (n=12)
* on patients with gastric cancer
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