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Summary. A double-blind study was per formed compar-  
ing 5 mg delta-9-tetrahydrocannabinol (THC) p.o. ,  50 mg 
codeine p.o. ,  and placebo in a patient  with spasticity and 
pain due to spinal cord injury. The three conditions were 
applied 18 times each in a randomized and balanced 
order. Del ta -9-THC and codeine both had an analgesic 
effect in comparison with placebo. Only del ta-9-THC 
showed a significant beneficial effect on spasticity. In the 
dosage of T H C  used no altered consciousness occurred. 
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blind study on patients with spasticity and found a single 
application of T H C  to be effective. 

In a single trial study Meinck et al. (1989) measured 
various electrophysiological parameters  of spasticity and 
repor ted an objective as well as a subjective improve-  
ment  after smoking a single marihuana cigarette. 

Such single trials give valuable information about 
possible mechanisms of pathophysiology. However ,  we 
per formed a study to evaluate the long-term subjective 
response. The hypothesis was that T H C  has a therapeu- 
tic effect on patients suffering f rom spasticity and pain 
due to central nervous pathology. 

Introduction 

In indigenous societies cannabis preparat ions have been 
used for different somatic t reatments ,  including the ther- 
apy of muscular convulsions. The pharmacological history 
of cannabis has been summarized by Mechoulam (1986). 
Scientific research during the last few decades on thera- 
peutic potentials of cannabinoids has concentrated espe- 
cially on the antiemetic,  analgesic, anticonvulsive, and 
intraocular pressure effects of  delta-9-tetrahydrocanna- 
binol (THC) ,  the main active compound of hashish or 
marihuana (Mechoulam 1986). 

The aim of this paper  is to document  the subjective 
response to del ta-9-THC of a patient  with spasticity and 
pain due to spinal cord pathology. 

The review of the li terature shows that there are few 
publications on this subject. Nearly all of them are case 
reports on patients with spasticity who smoked marihuana/ 
hashish (Dunn and Davis 1974; Petro 1980; Malec et al. 
1982). In general these case reports  confirm the positive 
results published nearly 150 years ago (O'Shaughnessy 
1842). Petro and Ellenberger (1981) performed a double- 
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Methods 

A patient suffering from severe paraesthesias and painful spastic 
paraparesis approached us inquiring about a possible therapeutic 
use of cannabis in his case. We started with an open trial; the sec- 
ond stage was double-blind, followed by maintainance therapy. 
All protocols were reviewed by the appropriate boards and special 
permission was granted by the Swiss Federal Health Agency. 

Case History 

Symptoms started about 1975 in a male aged 28 years, with diffuse 
pain in the back and a very slight and inconstant difficulty in walk- 
ing. During the next two years symptoms were variable including 
vertigo, nausea, and paraesthesias in the extremities. The patient 
enrolled as a law student. He self-diagnosed his symptoms as psy- 
chosomatic. The results of a first neurological examination in July 
1976 were normal. Symptoms, however, progressed, leading to a 
hospitalization (November 1977). An incomplete sensory deficit 
distal to T5 and a slightly ataxic paraspastic gait were found. The 
protein content of the lumbar spinal fluid was elevated to 8.5 g/1. 
Descending cervical myelography showed a block at the level of 
C6, and ascending lumbar myelography at L2. 

The patient was transferred to the Department of Neurosur- 
gery, where a 20-cm-long ependymoma was removed, which ex- 
tended from C4 to T10 (fecit Prof. G. M. Yasargil). A cyst extended 
cranially to C1 and in the caudal direction to L2. 



Postoperatively the patient was paraplegic and paretic in both 
arms. Motor strength and sensation in the arms recovered after 
several weeks. In the legs a pronounced spasticity developed. Con- 
trol over micturition and defaecation was impaired, but not lost. 
After intensive physical therapy, the patient was able to stand and 
walk slowly on two crutches. He resumed his university studies, 
which he succesfully concluded. Persistent problems were painful 
paraesthesias and spasticity in the legs, which required constant 
medication with baclofen, clonazepam and carbamazepine. 

Neurological Examination. At the beginning of this study (January 
1985) the deficits had been stable for several years. Cranial nerves 
were intact. There was a. sensory level of decreased sensation at T1 
on both sides and virtual loss of all sensory discrimination below 
T5 on both sides. There was a marked spastic paraparesis of the 
legs with intermittent extensor spasms. Brisk elevation of the fore- 
foot elicited sustained ankle clonus. 

Psychological Evaluation. The standard German language person- 
ality test "FPI-R" (Fahrenberg et al. 1984) showed the subject to 
be extraverted (ST = 8) and emotionally stable (ST = 4). 

Treatment. Besides regular twice-weekly physical therapy the pa- 
tient received 40 mg baclofen and 1 mg clonazepam daily, which 
led to some relief. Further increase of the dosage was limited by 
decreased vigilance during the day and diminished motor control. 
In addition he took codeine, on average 50-100 mg twice to three 
times a week, when needed. 

Design of the Study 

During the whole course of the study the patient was treated as be- 
fore at the Neurologische Klinik und Poliklinik der Universit~it 
Zt~rich and was furthermore seen regularly by the main authors. 

In a first phase an open dose-finding trial was performed. In 
the course of 3 months the patient took THC 14 times in addition 
to his constant daily medication, when he otherwise would have 
taken codeine. The dosages were 2.5rag three times, 5rag 10 
times, and once 10mg THC p.o. in the form of impregnated sugar 
lumps. 

Because of the results of this open study (see below) we felt 
confident enough to start the second phase, a double-blind study, 
which was performed comparing 5 mg THC p.o., 50rag codeine 
p.o., and placebo in identical gelatine-capsules. The three experi- 
mental conditions were each applied 18 times during the course of 
5 months. The order was randomized and balanced, i.e. the per- 
mutations of an ABC design were arranged in such a way that no 
substance was given twice in succession. The medication of baclo- 
fen (40 rag) and clonazepam (1 mg) remained unchanged. When he 
normally would have received codeine the patient took THC, 
codeine or placebo, usually around 9.30 p.m. The assessment 
schedule (see below) was filled in on the next day between 1150 
and 1350 hours and sent regularly to the main authors. 

In the third phase the patient received a maintenance supply of 
THC. He prepared written reports about actual medication every 
month, and was regularly seen as an outpatient. 

Table 1. Main variables of the study 

Variable Poles 
in visual analoge scale 

1. Sleep 
a) Time to fall asleep 
b) Frequency of awakening 
c) Rating of sleep duration 
d) Recreational effect 

2. Pain 
a) After taking the substance 
b) When falling asleep 
c) When awaking during the night 
d) When getting up in the morning 

3. Spasticity 
a) After taking the substance None - very strong 
b) When falling asleep None - very strong 
c) When awaking during the night None - very strong 
d) When getting up in the morning None - very strong 

4. Micturition during the night Never - very often 

5. Ability to concentrate Very bad - very good 

6. Mood Verybad - verygood 

7. What global effect had Very _ very 
the substance taken? negative positive 

Very short - very Iong 
Never - very often 
Very short - very long 
None - excellent 

None - very strong 
None - very strong 
None - very strong 
None - very strong 

was concerned with the global effect of the substance taken. In ad- 
dition six items from the APZ questionnaire (nos. 1, 56, 70, 107, 
120, 147) were included which differentiate well between a normal 
waking state and an altered state of consciousness (Dittrich 1985). 

Visual analogue scales of 50 mm length with the poles stated 
were used to assess effects. 

Statistical Analysis 

As a time-dependent trend can be excluded because of the experi- 
mental design used, the three substances of the double-blind study 
were compared in each variable using the t-test for independent 
samples (cf. Chassan 1960; Bellak and Chassan 1964). 

A result was considered clinically important when it was statisti- 
cally significant (a = 0.05, with explicit ~-protection c~' = a/3 = 0.017) 
and had a large effect size, ED (d> 0.80) according to Cohen 
(1976). In the formula for computing the ES the standard devia- 
tion for placebo were used. 

Results 

Assessment Schedule 

The effects were assessed by a questionnaire, developed together 
with the patient, concentrating on his most distressing symptoms. 
The first part of the assessment schedule asked for general infor- 
mation, e.g. date, time of taking the substance and filling in the 
questionnaire as well as reasons for taking the substance. 

The second part (see Table 1) comprised relevant symptoms. 
A definition of subjective experience of spasticity seems more dif- 
ficult from a theoretical point than in practice. The patient rated 
his muscle stiffness which when extensive resulted in pain similar 
to muscle cramps. Less stiffness resulted in more ease when trying 
to move the legs both while resting or when walking. The last item 

The  results of the open  study suggested that  a dosage of 
5rag T H C  p.o.  was sufficient to improve  most  of the 
symptoms as assessed with the descr ibed visual ana logue  
scales wi thout  causing an al tered state of consciousness.  

The  results of the doub le -b l ind  study are summar ized  
in Tab le  2, which shows the m e a n ,  the s tandard  devia- 
t ion  and  the ES d for each substance  and  the ma in  symp- 
toms. 

As  Tab le  2 shows, codeine  and  T H C  both  improved  
the quali ty of sleep compared  which placebo,  without  dif- 
ferences f rom each other.  A n  analgesic effect of codeine  



Table 2. Statistical comparison of delta-9-THC, codeine and placebo 

Variable THC Codeine Placebo THC vs Codeine vs THC vs 
Mean SD Mean SD Mean SD placebo placebo codeine 

(Es: d) (Es: d) (Es: d) 

1. Sleep 
a) Time to fall asleep 
b) Freq. of awakening 
c) Sleep duration 
d) Recreational effect 

2. Pain 
a) After substance 
b) Falling asleep 
c) During the night 
d) In the moring 

3. Spasticity 

21.8 6.7 25.3 9.5 27.6 8.7 NS 0.67 NS 0.26 NS 0.41 
15.4 7.2 20.4 5.2 29.5 8.3 S 1.69 S 1.09 NS 0.60 
34.5 7.3 30.6 9.0 21.7 7.5 S 1.70 S 1.18 NS 0.52 
33.9 8.7 31.6 7.9 21.1 9.0 S 1.43 S 1.17 NS 0.26 

25.6 8.9 19.7 6.3 34.3 7.5 S 1.13 S 1.91 NS 0.88 
12.4 8.8 11.6 4.0 29.4 9.6 S 1.76 S 1.85 NS 0.09 
9.0 6.5 9.1 2.8 18.3 7.0 S 1.33 S. 1.32 NS 0.01 

15.6 8.2 18.3 3.6 29.7 7.5 S 1.89 S 1.53 NS 0.36 

a) After substance 28.0 9.7 36.1 5.7 35.9 2.9 S 2.73 NS 0.06 S 2.79 
b) Falling asleep 8.2 5.6 25.2 8.5 29.6 9.5 S 2.25 NS 0.46 S 1.79 
c) During the night 6.0 5.4 14.6 7.8 17.2 6.3 S 1.76 NS 0.41 S 1.35 
d) In the morning 13.3 6.4 23.2 8.5 30.1 9.6 S 1.75 NS 0.72 S 1.03 

4. Micturition 16.1 7.8 19.9 4.3 30.4 7.5 S 1.92 S 1.41 NS 0.51 

5. Concentration 34.9 6.9 32.4 5.0 21.6 8.0 S 1.67 S 1.36 NS 0.31 

6. Mood 34.8 6.9 33.2 4.2 19.4 7.2 S 2.14 S 1.91 NS 0.23 

7. Globaleffect 35.7 6.5 33.0 3.9 20.1 8.8 S 1.76 S 1.46 NS 0.30 

The mean indicating the greatest improvement is printed in bold letters 
NS: not significant; S, significant; Es: d, effect size 

and T H C  was shown in comparison with placebo. Only 
T H C  had an antispastic effect. 

When T H C  or codeine had been taken,  bladder con- 
trol was much improved in terms of increased intervals 
between micturition. In retrospect  the patient considers 
this to be an important  item. The ability to concentrate 
on intellectual work next day and the mood  were im- 
proved both by T H C  and codeine. 

The global rating of the effect by the patient was posi- 
tive for T H C  and codeine in comparison with placebo. 
No indications of the occurrence of an altered state of 
consciousness in the six items from the A P Z  question- 
naire (Dittrich 1985) were found. No hangover  was re- 
ported for any substance. 

During the third phase the patient received a mainte-  
nance supply of THC.  Motivated by a slow but sustained 
improvement ,  he under took the effort to reduce the dos- 
age of all medications including THC.  He  has learned to 
live with the neurological deficits and sometimes still 
painful paraesthesias. Subjectivly he now rates his well- 
being as bet ter  then at any time during treatment.  

By May 1989 he had been free f rom all regular medi- 
cations, including THC,  for 1 year. The patient  works 
part- t ime as a lawyer. 

esthesias and spasticity required sustained medication 
with drugs which have acute side-effects, e.g. decreased 
vigilance, and may lead to drug dependence.  

T H C  was given in a dosage of 5 mg, which is well 
below the amount  which induces altered states of con- 
sciousness. 

The analgesic effects of T H C  corresponded with the 
results of Noyes et al. (1975) in a study of THC,  codeine 
and placebo in cancer patients suffering from pain. These 
authors reported that T H C  is equivalent to codeine in its 
analgesic effect. 

Regarding the items pain as well as sleep and mood,  
T H C  was rated in our study together with codeine as 
being superior to placebo. T H C  was the only substance 
to show an antispastic effect, which lasted longer than 
12 h. Therefore  it might be possible that not only delta-9- 
T H C  but also its metabolites,  especially 11-OH-delta-9- 
THC,  have an antispastic and analgesic effect. 

On the basis of our experience we can advocate the 
use of T H C  in carefully selected patients. We hope that 
our and similar reports  will stimulate further search on 
T H C  analogues with more  specific action and without 
the potential  for inducing altered states of conscious- 
ness. 

Discuss ion  

The patient  described above had clearly defined symp- 
toms due to an extended spinal cord lesion. Painful para-  
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