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Abstract 
In niae padents with chrooic lum-
bosacral disc disease and radicular 
symptoms clearly restricted to one leg, 
C-fibre-mecliated sensibility was 
measured by determinatlon of tbe thres-
holds for heat pain and warmtb on the 
foot, ipsi- and contralateraJly to the 
nerve root comprenion. The tbresholds 
were compared witb the values for 19 
healthy subjects. In the patients the 
warmtb threshold was increased in the 
ipsilateral derm.atome and normal in the 
contralateral dermatome. In contrast, 
tbe heat pain tbrnhold was near normal 
ipsilaterally but was clearly decreased 
contralaterally. These findings are d.is-
cussed witb respect to a possible pain 
sensitlsatlon resultlng from nerve root 
compression. 

Disturbances of sensibility are one of the main 
symptoms in lumbosacral disc disease. 1 

Nevertheless, experimental attempts to quan-
tify the type and intensity of these sensory 
deficits have been rare. In patients with lum-
bosacral disc hemiation distinct right-left 
di1ferences were found in the thresholds for 
pressure and vibration on the lower 
extremities, a finding that could not be 
obtained with the usual pinprick and light 
touch testing.2 Moreover, with electrocutan-
eous stimulation sensory threshold increases 
were observed ipsilaterally to the lumbosacral 
nerve root compression. 3 A study with radia-
tion heating4 suggested that C-fibre-mediated 
sensibility is also affected, increased pain 
thrcsholds being found in the affected der-
matomes of paticnts with acute radiculopathy. 

Tbc aim of this pilot study was to quantify 
the disturbances of C-fibre-mediated cutan-
eous sensibility (hcat pain, warmth) in 
patients with chronic lumbosacral disc disease 
whose radicular symptoms were clearly con-
fined to one leg. Tbc sensory thresholds were 
measured ipsi- and contralaterally to the 
putative root compression and comparcd with 
thc thresholds of healthy subjccts. 

Method 
From a larger group of patients with chronic 

disc disease (duration of symptoms at least 
one year) wc selccted nine patients (five 
women and four men) between the ages of 23 
and 44 years (mean age 36·9) who bad lum-
bosacral radiculopathy (L5 or SI) and whose 
motor and sensory symptoms werc clearly 
restrictcd to one leg. Definite asymmetrical 
sensory impairment (diminished sensitivity to 
pinprick, light touch, and vibration), motor 
deficits (pareses and rcduced refiexes related 
to the atfected nerve root) and Lasegue's sign 
were present on the atfccted side. The sensory 
deficits wcre documcnted in all ninc patients 
by function tests of the large myelinated fibres 
(vibration or light touch) and in seven patients 
by the tcst of the small myelinated fibrcs 
(pinprick). In all patients the test was perfor-
med on both legs, but deficits were found only 
in the symptomatic leg. Tbc rcports on pain 
radiation into the leg corresponded with the 
location of the scnsory deficits. Tbc mean 
duration of back pain, which all paticnts des-
cribed as recurrent pain attacks, was seven 
years (range: three to 20 years); seven patients 
rated thc intensity of their most recent pain 
attack as very scvere, one as fairly severe, and 
one as moderate. Tbc diagnoscs, based on 
computerised tomography, wcrc disc prolapse 
in five cases, disc protrusion in two, spinal 
Stenosis in onc, and no major findings in one. 
Additionally, 19 healthy control subjects (nine 
women and 10 men) betwccn the agcs of 22 
and 63 years (mean = 44·3) were invesigated. 

Heat pain and warmth thresholds werc 
measured on one site on each foot: on the 
dermatome of the putative nerve root com-
prcssion and on thc contralateral dermatome 
of the same segment. The stimulator used was 
a tempcrature controlled Peltier thermode 
with an active surface of 6 cm2 (modified Mar-
stock thermode'). For measuring heat pain 
eight stimuli wcre applied as follows: starting 
from 40°C a tcmpcraturc rise of 0·8 °C/s was 
started automatically and continucd until the 
subjcct feit pain for thc first time and pressed 
the response button, the base tcmperature was 
then re-established. The mcan of the last fivc 
trials was takcn as the threshold mcasurc. For 
dctcrmination of the warmth threshold seven 
stimuli were administered in the samc man-
ncr, but starting from 32°C. Tbc subject was 
told to press the rcsponse button as soon as hc 
or she dctected an incrcase in tempcrature. 
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Table Mean ( SD) threshold tJaluu (°C) for nim 
patients PPUaS11red in d#rmatOIM of putatiw root 
wmpression (/PSI) andin contralateral dermatome of 
same ugment (CONTRA). Valuufor 19 controls also 
shoam 

Thrultold 

Wannth 
Hntpain 

Porilnrs 

JPSI 

11-l{H)* 
48·1 {1·6)„ 

CONTRA 
7-2(3-1) 

45-8(1·2)*** 
7'6(3·0) 

47·3(1·8) 

*IPSJ > CONTRA, p • 0·011 (Wilcoxon aigned-nmk te1t); 
JPSJ > NORM,p • 0·015 (Mlnn-Whitney Ute1t). 

**IPSJ > CONTRA, p - 0·008 (Wilcoxon signed-rank tcst). 
***CONTRA< NORM,p = 0·032(Mann-Whitney Uteat). 

Tbc mean of the seven trials was used as the 
thresbold measure. With this method no 
right-left ditferences or ditferences between 
the dermatomes of the segments L5 and SI 
were found in the bealthy control subjects. 

Retults 
Tbc threshold values of the patients and the 
control subjects and the results of the statis-
tical testing are sbown in the table. The 
warmth thresholds of the patients were sig-
nificantly increased on the dermatome of the 
nerve root compression compared with the 
thresholds of the contralateral dermatome of 
the same segment. Tbc contralaterally 
observed thresholds did not ditfer from those 
of the control subjects. Tbc results for the 
heat pain thresbolds were different. In the 
patients the difference between the pain 
thresholds measured ipsilaterally and contra-
laterally to the root compression was sig-
nificant and bad the same sign as that for the 
warmth thresbold. Whereas the ipsilateral 
values were only slightly greater than those of 
the control subjects (NS), bowever, the 
contralateral values were significantly smaller. 

Discuuion 
Our findings suggest that for C-fibre-
mediated cutaneous sensibility the sensory 
modalities heat pain and warmth are atfected 
ditferently by a long-term lumbosacral nerve 
root compression. The sensibility for warmth 
was disturbed in a way that might be expected 
if the root compression is thought of as a long 
term nerve blockade: the thresholds werc 
increased in the dermatome of the atfected 
root but normal in the contralateral der-
matome of the same segment. In contrast, the 
thresbold increase in heat pain perception on 
the dermatome belonging to the atfected roc 
was quite small; the greatcr alteration was 
contralateral thresbold decrease, wbich is s\1,-
gestive of some kind of sensitisat,ion. 
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~j 
One interpretation is that 811 primary 

afferent fibrcs (large myelinated, small 
myclinated, and unmyelinated) arc atfected by 
a root compression and the involvemcnt of 
large fibres leads to a weakening of the spinal 
pain inhibiting system. Such a system has 
been postulated as part of the gate control 
theory, and its existence has bcen establisbed 
empirically. 6 Animal studies suggest that the 
pain inhibiting effect on dorsal hom neurons 
of a stimulation of large fibres is mediated by 
opioidergic interneurons via prc- and postsyn-
aptic mechanisms.7 On the side with the root 
compression the combination of decreased 
~bitory control and nociceptive activity 
m1ght bave resulted in the neglible increase in 
pain threshold, whereas contralaterally, with 
normal nociceptive activity, the loss of the 
inhibitory counterbalance might have led to a 
cteu:t~ dc:creased pain threshold-that is, pain 
scns~nsan.on. In support of this assumption, in 
studies with tranacutaneous nerve stimulation 
the opposite etfect was found: the pain scn-
sitivity in the limb contralaterally to the 
stimulation was reduced.89 

We have already postulated such a mechan-
ism of localised pain scnsitisation, whicb has 
etfects in one or more adjacent spinal seg-
mcnts, and its involvement in the pathogen-
esis of chronic pain.10 Our results indicate that 
additional systematic research based on this 
bypothesis would be promising. 

Wc: tbank the Facbklinik l!nzcmbcrg, and Dn A Weichen-
IJ!Cler and W Schupp for recruiting tbe subjec:t1 with disc 
diseue, and for providins orpniaational usiatancc in conncc-
tion with the atudy. 
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