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Objective To investigate the presence of cranial neuropathy in patients with platinum-analogue chemotherapy
using electrodiagnostic evaluations.

Methods Thirty-nine patients whose chemotherapy was completed within a month and 40 control subjects were
enrolled in the study. Electrodiagnostic evaluation was performed using sensory and motor nerve conduction
studies and blink reflex studies, in addition to the two-point discrimination test.

Results The chemotherapy group had significantly longer latencies of bilateral R1 responses (left p<0.001; right
p<0.001) and greater distance in two-point discrimination (p<0.001) compared to the control group. In the
subgroup with peripheral polyneuropathy, the left R1 (p=0.01), both R2i (left p=0.02; right p=0.03) and the left R2c
(p=0.02) were prolonged relative to those without the polyneuropathy, and both R1 (left p<0.001; right p<0.001),
R2i (left p=0.01; right p=0.03), and the left R2c (p=0.01) were prolonged relative to the controls. On the other
hand, the subgroup without the polyneuropathy showed only prolongation of both R1 (left p=0.006; right p<0.001)
relative to the controls.

Conclusion In the present study, comparison of blink reflex and two-point discrimination showed the likelihood
of subclinical cranial neuropathy following platinum-analogue chemotherapy. Cranial neuropathy caused by
platinum agents was more profound in patients with peripheral polyneuropathy and may be dependent on the
cumulative dose of the drug. The blink reflex may be of value in detecting subclinical cranial neuropathy in
patients undergoing platinum-analogue chemotherapy.
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Blink Reflex in the Patients With Platinum Chemotherapy

INTRODUCTION

Platinum-analogues, a type of DNA alkylating agent, are
important chemotherapeutic drugs which form the basis
for treatment for many solid tumor types, including lung,
colorectal, gastric, esophageal, head and neck, cervi-
cal, bladder, ovarian, and testicular cancer [1]. However,
these agents are known to cause peripheral polyneuropa-
thy as do the taxanes, epothilones, vinca alkaloids, and
bortezomib [2]. Chronic neuro-sensory toxicities caused
by these drugs are a major known side effect presenting
clinically as distal dysesthesia, pain in glove and stocking
forms, decrease in the deep tendon reflex (DTR), and re-
duced peripheral sensation, ototoxicity, and hearing loss
[3-5].

While there have been frequent reports of peripheral
polyneuropathies or central nervous system involvement
resulting from the use of platinum-analogues, reports
of cranial neuropathies are rare. Verschraegen et al. [6]
reported visual loss, which occurred after treatment with
cisplatin, but this was a symptom reflecting involvement
of the cerebral visual cortex and not from peripheral
(optic nerve) cranial neuropathy. Some literature have
reported that platinum-analogues may induce cranial
neuropathy, but most such publications on cranial nerve
defects due to platinum therapy are in the form of case
reports [7]. Accordingly, we performed a control group
study using the blink reflex on patients who received
platinum-analogue chemotherapy and intended to ex-
amine whether a cranial neuropathy could be caused by
these drugs.

MATERIALS AND METHODS

Subjects

Chemotherapy group

The adult patients aged 18 or older who completed
platinum-analogue chemotherapy in the division of
hematology-oncology, department of internal medicine
who agreed to participate in this study were consecu-
tively recruited and enrolled from April 2013 to January
2014. All the evaluations were finished within one month
following the last cycle of the chemotherapy. In order to
minimize the effects of the complex chemotherapy regi-
men, patients who used other chemotherapeutic agents,
not including 5-fluorouracil (5-FU) or etoposide, were

excluded from this study. In addition, those who had
a history of head and/or neck trauma, systemic illness
which can cause peripheral polyneuropathy (e.g., diabe-
tes), and/or central or peripheral nervous system (CNS or
PNS) disorders (e.g., stroke) were excluded.

Control group

Among adult patients who received electrodiagnos-
tic studies for the evaluation of a radiculopathy in the
Department of Physical Medicine and Rehabilitation at
Samsung Changwon Hospital, Sungkyunkwan University
School of Medicine, those who agreed to participate in
the study as a control group were consecutively recruited
during the same time period as for the chemotherapy
group. Those who had abnormal findings in the nerve
conduction study (NCS), had a history of head and neck
trauma, systemic illness that can cause peripheral poly-
neuropathy, or a CNS or PNS disorders were excluded.

Methods

Electrodiagnostic studies

Electrodiagnostic studies were performed using the
Viking electromyography system (Nicolet, Middleton,
WI, USA) and surface electrodes. The infraorbital blink
reflex study and NCS on the peripheral nerves of both the
upper and lower limbs were performed bilaterally in all
subjects.

For the blink reflex study, patients were placed in a
supine position with eyes closed comfortably with the
active electrode attached to the orbicularis oculi muscle,
the reference electrodes to the bilateral temples, the lat-
eral electrode to the eye, and the ground electrode to the
chin. The stimulation intensity was set at 20-25 mA with
a duration of 0.1 ms at a frequency of 0.5 Hz to stimulate
the infraorbital foramen. The frequency filtering range,
sweep speed, and sensitivity were set at 20-200 Hz, 10
ms/division, and 200 pV/division, respectively. The la-
tencies of the early (R1), ipsilateral (R2i), and contralat-
eral (R2c) late responses were bilaterally measured.

NCS was composed of the following: motor NCS and F-
wave study on the bilateral median, ulnar, peroneal, and
tibial nerves; sensory NCS on the bilateral median, ulnar,
superficial peroneal, and sural nerves; H-reflex test on
bilateral tibial nerves. Sensory NCS was performed using
antidromic conduction. When an abnormal finding was
detected in two separate nerves or more, the subject was
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diagnosed with peripheral polyneuropathy [8].

Two-point discrimination test

Each of the bilateral cheeks of the patients with eyes
were closed comfortably was stimulated twice with the
A9292 two-point aesthesiometer (Lafayette Instrument
Co., Lafayette, IN, USA). The minimum distance at which
the patient perceived the two needles was measured in
units of millimeters, and the average of the distances
measured from both sides was derived.

Data collection

The patients’ age and sex were collected through the
medical record. In the chemotherapy group, the primary
site of cancer, treatment regimen, and total duration of
chemotherapy, cumulative dose of platinum agents, and
period from the completion of chemotherapy to the elec-
trodiagnostic study were collected additionally. Bilateral
R1, R2i, and R2c latencies and presence of peripheral
polyneuropathy were obtained from the results of elec-
trodiagnostic studies. In addition, the results of the two-
point discrimination test were collected.

All of these protocols were approved by the Institution
Review Board of our hospital.

Statistical analysis

The present study compared the results of the blink re-
flex study and two-point discrimination test between the
chemotherapy and control groups as the first analysis.
For the second analysis, we divided the chemotherapy
group into subgroups according to the types of platinum
agents and the presence of peripheral polyneuropathy
and subsequently compared the results among each sub-
groups and the control group.

The Kolmogorov-Smirnov test was performed for age,
total duration of chemotherapy, cumulative dose of
platinum agents, period between the completion of che-
motherapy and the electrodiagnostic study, latencies of
bilateral R1, R2i, and R2c responses and mean distance
of two-point discrimination. According to the test of
normality, age, cumulative dose of platinum agents and
latencies of bilateral R1, R2i, and R2c responses were
reported as meantstandard deviation, and between-
group comparison was carried out with the independent
t-test or analysis of variance (ANOVA). Total duration
of chemotherapy, the period from the completion of
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chemotherapy to the electrodiagnostic study, and mean
distance of two-point discrimination were reported using
median and interquartile range (IQR), and were com-
pared using the Mann Whitney U-test or Kruskal-Wallis
test. Categorical variables, such as sex, the primary site of
cancer, and chemotherapy, were reported as frequency
and proportion and descriptively analyzed.

The SPSS program for Windows ver. 18.0 (SPSS Inc.,
Chicago, IL, USA) was used for all the statistical analyses
and p-values less than 0.05 were considered statistically
significant.

RESULTS

A total of 39 patients (mean age 61.8+8.9 years, 28
males) participated in the present study in the chemo-
therapy group. The numbers of those whose primary
site of cancer was colon and rectum, lung, esophagus,
stomach, and larynx were 15, 10, 7, 6, and 1, respectively.
The numbers of those who used 5-fluorouracil (5-FU)
and etoposide together with platinum agents were 30
and 9, respectively. The control group consisted of 40

Table 1. General characteristics of the chemotherapy and
the control groups

Chemotherapy Control

(n=39) (n=40)

Age (yr) 61.8+8.9  58.619.6
Male 28 (72) 27 (68)
Cancer diagnosis

Colon 15 (38) -

Lung 10 (26) -

Esophagus 7(18) -

Stomach 6 (15) -

Larynx 1(3) -
CT Regimen

with 5-FU 30 (77) -

with etoposide 9(23) -
Duration of CT (day) 63 (38-183) -
Dose of drugs (mg/m?) 658.2+522.0 -
Duration to EDX study (day) 13 (1-24) -

Values are presented as meantstandard deviation or num-
ber (%) or median (interquartile range).

CT, chemotherapy; 5-FU, 5-fluorouracil; EDX, electrodi-
agnostic.
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patients (mean age 58.6+9.6 years, 27 males) (Table 1).
In comparing the control and chemotherapy groups, bi-
lateral R1 latencies were significantly prolonged (the left
side, 11.9+1.2 ms vs. 10.5£0.9 ms, p<0.001; the right side,
11.8+1.1 ms vs. 10.4+0.9 ms, p<0.001) and the mean dis-
tance of two-point discrimination was significantly lon-
ger (median [IQR] distance, 15.5 mm [12.5-18.5 mm] vs.
8 mm [6-9.375 mm]; p<0.001) in the chemotherapy group
(Table 2).

The chemotherapy group was divided into two sub-
groups according to the type of platinum agent: 18 pa-
tients with cisplatin and 21 with oxaliplatin. Between the
two subgroups, the cumulative dose of the agents signifi-

cantly differed (432.7+416.7 mg/m” vs. 851.4+534.0 mg/
m? p=0.01), but there was no significant difference when
the results of the blink reflex study and two-point dis-
crimination test were compared. In both subgroups, bi-
lateral R1 latencies were significantly prolonged (cisplatin
vs. control: the left side, 11.9+£1.0 vs. 10.5+0.9, p<0.001;
the right side, 11.940.9 vs. 10.4+0.9, p<0.001; oxaliplatin
vs. control: the left side, 11.9+1.4 vs. 10.5+£0.9, p<0.001;
the right side, 11.6+1.3 vs. 10.4£0.9, p<0.001) and the
mean distance of two-point discrimination was longer
(cisplatin vs. control: median [IQR] distance, 14.75 mm
[10.375-18.875 mm] vs. 8 mm [6-9.375 mm], p<0.001;
oxaliplatin vs. control: 16 mm [12.75-18.5 mm] vs. 8 mm

Table 2. Comparison between the chemotherapy and the control groups

Chemotherapy Control p-value
Results of EDX study (ms)
LeftR1 11.9+1.2 10.5%+0.9 0.000”
Left R2i 29.1+5.8 27.5%£3.5 0.154
Left R2c 31.8+6.0 29.9+3.7 0.109
Right R1 11.8+1.1 10.4+0.9 0.000”
Right R2i 29.0+5.7 27.6£3.6 0.202
Right R2c 31.3+6.3 29.8+4.0 0.225
TPD test (mm) 15.5 (12.5-18.5) 8 (6-9.375) 0.000"

Values are presented as meantstandard deviation or median (interquartile range).
EDX, electrodiagnostic; R2i, ipsilateral R2; R2c, contralateral R2; TPD, two-point discrimination.
“p<0.05 by independent t-test, ”p<0.05 by Mann-Whitney U-test.

Table 3. Comparison among the control group and the patients treated with cisplatin and oxaliplatin

Control (n=40)

Cisplatin (n=18) Oxaliplatin (n=21)

Age (yr) 58.6+9.6
Duration of CT (day) -
Dose of drugs (mg/m?) .
Duration to EDX study (day) -
Results of EDX study (ms)
LeftR1 10.5+£0.9
Left R2i 27.5+3.5
Left R2c 29.943.7
Right R1 10.4+0.9
Right R2i 27.63.6
Right R2c 29.8+4.0
TPD test (mm) 8 (6-9.375)

59.3+8.2 63.9+9.1

61 (29.5-189.25) 63 (41-179)

432.7+416.7 851.4+534.0”

7.5 (1-26.25) 17 (2.5-23)
11.9+1.0” 11.9+1.4"
28.9+45.7 29.2+6.0
31.545.7 32.046.4
11.9+0.9" 11.6+1.3"
29.045.7 29.0+5.9
31.35.5 31.247.0

14.75 (10.375-18,875)" 16 (12.75-18.5)”

Values are presented as meantstandard deviation or median (interquartile range).
CT, chemotherapy; EDX, electrodiagnostic; R2i, ipsilateral R2; R2c, contralateral R2; TPD, two-point discrimination.

“p<0.05 compared to the cisplatin group by independent t
variance or Kruskal-Wallis test.

-test, ”'p<0.05 compared to the control group by analysis of
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[6-9.375 mm], p<0.001) than in the control group (Table 3).

Also, the chemotherapy group was subdivided into two
smaller subgroups according to the presence of periph-
eral polyneuropathy; 20 patients were included in the
group with polyneuropathy and 19 in the group with-
out. Those with polyneuropathy were significantly older
(64.6+9.4 years vs. 58.8+7.5 years; p=0.04), underwent a
longer duration of chemotherapy (median [IQR] dura-
tion, 171 days [47.75-199 days]| vs. 57 days [30-65 days];
p=0.008), higher cumulative dose of platinum agents
(887.4+546.9 mg/m” vs. 417.0+373.7 mg/m?; p=0.003),
had a longer period from the completion of chemother-
apy to the electrodiagnostic study (median [IQR] period,
22.5 days [4-28.5 days] vs. 4 days [1-21 days]; p=0.008),
longer latencies of the left R1 (12.4+1.2 ms vs. 11.4£1.0
ms; p=0.01), R2i (31.1£6.2 ms vs. 26.9+4.5 ms; p=0.02),
R2c (33.816.5 ms vs. 29.6+4.6 ms; p=0.02), and the right
R2i (30.9£6.2 ms vs. 27.0+4.5 ms; p=0.03) responses, and
greater distance of two-point discrimination (median
[IQR] distance, 17.5 mm [15.625-19.75 mm] vs. 13 mm
[10.5-15.5 mm]; p=0.008). In the subgroup without the
polyneuropathy, bilateral R1 latencies were significantly
prolonged (the left side, 11.4+1.0 vs. 10.5+0.9, p=0.006;
the right side, 11.4+0.9 vs. 10.4+0.9, p<0.001), and the
mean distance of two-point discrimination was longer
(median [IQR] distance, 13 mm [10.5-15.5 mm] vs. 8 mm

[6-9.375 mm]; p<0.001) than in the control group. In
the subgroup with the polyneuropathy, bilateral R1 (the
left side, 12.4+1.2 vs. 10.5+0.9, p<0.001; the right side,
12.1£1.2 vs. 10.4+0.9, p<0.001), R2i (the left side, 31.1+6.2
vs. 27.5%3.5, p=0.01; the right side, 30.9+6.2 vs. 27.6+3.6,
p=0.03), the left R2c (33.8+6.5 vs. 29.9+3.7, p=0.01) la-
tencies, and mean distance of two-point discrimination
(median [IQR] distance, 17.5 mm [15.625-19.75 mm] vs.
8 mm [6-9.375 mm]; p<0.001) showed significant differ-
ences compared to the control group (Table 4).

DISCUSSION

Platinum-derivatives are important chemotherapeu-
tic agents that form the mainstay for treatment of lung,
colorectal, gastric, head and neck, cervical, esophageal,
bladder, ovarian, and testicular cancer in combination
with radiation therapy and/or other chemotherapeutic
agents [1]. Since 1978, when cisplatin, the first-generation
platinum agent, was approved for the treatment of ovar-
ian and testicular cancer [9], development of other plati-
num analogues has developed into forms associated with
less toxicity and greater treatment efficacy. Carboplatin is
a second-line platinum chemotherapeutic agent used for
the treatment of lung cancer in combination with gem-
citabine or paclitaxel [10], and the third-generation ox-

Table 4. Comparison among the control group and the patients with and without PPN

Control (n=40)

Without PPN (n=19) With PPN (n=20)

Age (yr) 58.6+9.6
Duration of CT (day) -
Dose of drugs (mg/m?) -
Duration to EDX study (day) -
Results of EDX study (ms)
Left R1 10.5+0.9
Left R2i 27.5+3.5
Left R2c 29.913.7
Right R1 10.4+0.9
Right R2i 27.63.6
Right R2c 29.8+4.0
TPD test (mm) 8 (6-9.375)

58.8+7.5 64.6+9.4"
57 (30-65) 171 (47.75-199)"
417.0+373.7 887.4+546.9
4(1-21) 22.5 (4-28.5)”
11.4+1.0" 12.4+1.2°9
26.9+4.5 31.1+6.2"
29.6+4.6 33.846.5"
11.4+0.9” 12.1+1.2"
27.0+4.5 30.9+6.2"
29.5+4.5 32.9+7.3

13(10.5-15.5)" 17.5 (15.625-19.75)"°

Values are presented as meantstandard deviation or median (interquartile range).
PPN, peripheral polyneuropathy; CT, chemotherapy; EDX, electrodiagnostic; R2i, ipsilateral R2; R2c, contralateral R2;

TPD, two-point discrimination.

9p<0.05 compared to the patients without PPN by independent t-test or Mann-Whitney U-test, ”p<0.05 compared
to the control group by analysis of variance or Kruskal-Wallis test, “p<0.05 compared to the patients without PPN by

analysis of variance or Kruskal-Wallis test.

70

WWWw.e-arm.org



Blink Reflex in the Patients With Platinum Chemotherapy

aliplatin is utilized for treating colorectal cancer together
with 5-FU and leucovorin [11]. Neurotoxicity of platinum
agents and the consequent peripheral polyneuropathy
remains a major non-hematological dose-limiting side
effect. Although research for the prevention or minimiza-
tion of polyneuropathy (e.g., glutathione and vitamin E)
is continuing, there has yet been no development of ef-
fective treatment or prevention [12].

Cranial neuropathy resulting from anti-cancer treat-
ment has been reported to be associated with chemo-
therapeutic agents such as vincristine, cyclosporine, and
cytarabine [7]. Toker et al. [13] reported diplopia caused
by abducens nerve paralysis following chemotherapy
with vincristine for three weeks in a 28-year-old non-
Hodgkin’s lymphoma patient. Vogel and Horoupian [14]
reported dysarthria and ophthalmoplegia which oc-
curred after high-dose cytarabine treatment in a 43-year-
old patient with acute promyelocytic leukemia and was
found to have involvement of the brainstem and spinal
motor neuron. Verschraegen et al. [6] reported a case of
blindness, which occurred after cisplatin treatment, but
this was determined to be due to involvement of the ce-
rebral visual cortex rather than by a cranial neuropathy.
Research on peripheral polyneuropathy or CNS side ef-
fects resulting from chemotherapy have been frequently
reported. However, the literature on platinum chemo-
therapy-associated cranial neuropathy are limited to few,
isolated case reports. Accordingly, the authors planned
this control group study in order to evaluate whether cra-
nial neuropathies could be caused by platinum agents. In
the present study, the chemotherapy group showed delay
of the bilateral R1 latencies in the blink reflex study and
significant hypoesthesia in the two-point discrimination
test compared to the control group (Table 2). These find-
ings support the occurrence of subclinical cranial neu-
ropathy caused by platinum-analogues chemotherapy.

In the present study, the chemotherapy group demon-
strated a delay in the blink reflex including with bilateral
R1, R2i, and R2c latencies compared to the control group,
although statistical significance was found only in the
bilateral R1 latencies (Table 2). In peripheral polyneu-
ropathy caused by platinum agents, the dorsal root gan-
glia (DRG), which lacks an effective blood-brain barrier
(BBB), are considered to be the primary targets of the
drugs, which cause apoptosis of sensory neurons [15,16].
Similarly, in our patients, extra-axial lesions, including

the sensory trigeminal roots, may be exposed to chemi-
cally-induced damage and, consequently, all the R1, R2i,
and R2c latencies would probably be prolonged. In ad-
dition, Guney et al. [17] reported blink reflex alterations
in diabetic patients, concluding that in the patients with
extra-axial lesions, R1 is more sensitive than R2. Further-
more, the R1 response is known to be mainly conducted
by exteroceptive, medium-thick myelinated A-beta (AB)
fibers, whereas the R2 response is predominantly con-
veyed by nociceptive, thin myelinated A-delta (Ad) fibers
[18]. In the previous studies of cisplatin neurotoxicity,
large myelinated sensory nerve fibers were more vulner-
able to chemotherapy and the decrement of medium-
and large-sized neuron was observed in the patients’
peripheral nerves [19-21]. We hypothesized that these
results may be helpful in explaining the more profound
change of R1 than R2 in our patients.

Because our patients did not show any symptoms or
signs suggestive of a cranial neuropathy, we performed
clinical evaluation with the two-point discrimination
test as well as with electrodiagnostic studies. We found
that the chemotherapy group showed significant hypo-
esthesia compared to the control group (Table 2). Thus,
the cranial nerve involvement by platinum agents led to
overt clinical manifestations, in addition to the elctro-
physiological findings. In addition, given that mechani-
cal stimulation including two-point discrimination sense
was conducted through the A fibers, it could be inter-
preted as a consistent result with the more profound de-
lay of R1 than R2 latencies in the chemotherapy group.

Neurotoxicity caused by platinum agents shows a cu-
mulative dose effect. In the case of cisplatin, signs of neu-
rotoxicity, such as a decrease or loss of DTR, begin to ap-
pear after a cumulative dose of greater than 300 mg/m?,
and, therefore, most patients who finish chemotherapy
with the usual dose (300-450 mg/m®) experience sen-
sory neuropathy symptoms. In addition, after treatment
with 750-850 mg/m” of oxaliplatin, 82%-93% of patients
experience neuropathic symptoms. It is known that the
severity of neuropathy worsens as the cumulative dose
of the drugs increase [22]. In subgroup analysis of the
present study, the patients with polyneuropathy showed
bilateral R1 and R2 delay compared to the control group,
whereas those without the polyneuropathy showed only
R1 delay. In addition, those with polyneuropathy showed
significant delay of bilateral R1 and R2 latencies and had
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longer duration of chemotherapy and higher cumulative
dose of platinum agents compared to those without the
polyneuropathy (Table 4). It is likely that the platinum
agents were neurotoxic to the patient’s PNS, including
the cranial nerves. Therefore, involvement of the cranial
nerves may be more profound in patients with peripheral
polyneuropathy and may be dependent on the cumula-
tive dose of the drugs. On the other hand, the finding of
the R1 delay of both the patients with and without the
polyneuropathy may indicate that that R1 is more sensi-
tive in detecting subclinical cranial neuropathy than is
R2. In general, most peripheral polyneuropathies affect
the lower limb nerves and sensory fibers before the upper
limb nerves and motor fibers, respectively. However, that
platinum-based chemotherapy may preferentially affect
limb over cranial nerves has yet to be definitively de-
fined. Similarly, Elkholy et al. [23] and Resende et al. [24]
also reported blink reflex alterations not accompanied by
peripheral polyneuropathy in patients with diabetes and
end-stage renal disease.

The present study has some limitations. A major limita-
tion was that the study design was cross-sectional and
comparisons were made between patients and healthy
controls. For future studies, comparison of the blink
reflex before-and-after chemotherapy or, alternatively,
between symptomatic and asymptomatic patients may
be more ideal. However, most of the patients who un-
derwent the chemotherapy were asymptomatic, even
those with symptoms of peripheral polyneuropathy.
Therefore, further study with before-and-after evalu-
ations may reach a more valid conclusion. Secondly,
the present study failed to obtain the homogeneity of
chemotherapy regimen in the chemotherapy group. The
most ideal study design would be to include patients who
have received single agent chemotherapy participate in
the chemotherapy group, but have most other patients
on anti-cancer treatment receive combination chemo-
therapy, except for those who undergo chemotherapy
with adjuvant treatment. In addition, patients who re-
ceive adjuvant chemotherapy receive lower cumulative
doses of chemotherapeutic agents, and therefore, may
not be appropriate as subjects of the study evaluating
neurotoxicity. Accordingly, despite the use of combina-
tion chemotherapy, only patients who additionally used
5-FU or etoposide, which were known to have little neu-
rotoxicity [22], were included as the subjects (in order to
minimize the confounding effect of other chemothera-
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peutic agents). Thirdly, the chemotherapy group was di-
vided into two subgroups according to whether they had
peripheral polyneuropathy, and their cumulative dose of
platinum agents was compared (Table 4). However, the
usual dose of cisplatin (300-450 mg/m®) and oxaliplatin
(=700 mg/m®) were greatly different from each other.
For thease reasons, comparing their relative dose effect
may not be appropriate. For the same reason, significant
dose differences between the subgroups of cisplatin and
oxaliplatin may not be adequately interpreted at face
value (Table 3). Further research with larger numbers of
patients comparing the dose for each chemotherapeutic
agents (i.e., cisplatin or oxaliplatin) should be performed.
Finally, the present study did not perform long-term
follow-up observation of cranial neuropathy. Neuropathy
caused by platinum agents may continue or worsen in
the few weeks following completion of the chemothera-
py, a phenomenon coined the coasting phenomenon [25].
Because we conducted electrodiagnostic studies and the
two-point discrimination test within one month after
finishing the chemotherapy, this strategy was effective
for recruiting patients and preventing their loss to follow-
up. Nonetheless, it remained difficult to judge whether
evaluations were made after the cranial neuropathy suf-
ficiently appeared. Accordingly, further research, includ-
ing long-term follow-up observation by other known
objective methods such as facial motor NCS, trigeminal
somatosensory evoked potential, visual evoked potential,
auditory evoked potential, vestibular evoked myogenic
potential and masseter inhibitory reflex in company with
blink reflex, is now indicated.

In the present study, comparison of the blink reflex
study and two-point discrimination test demonstrated
the likelihood of subclinical cranial neuropathy following
platinum-analogues chemotherapy. Cranial neuropa-
thy caused by the platinum agents was more profound
in patients with peripheral polyneuropathy and may be
dependent upon the cumulative dose of the drugs. The
blink reflex presumably is of value in detecting subclini-
cal cranial neuropathy in patients with platinum-ana-
logues chemotherapy.
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