
C L E V E L A N D C L I N I C Q U A R T E R L Y 
Copyright © 1969 by The Cleveland Clinic Foundation 

Volume 36, January 1969 
Printed in U.S.A. 

Creatine phosphokinase content in 
cerebrospinal fluid 

PRELIMINARY R E P O R T OF FINDINGS IN MULTIPLE SCLEROSIS 

ANTONIO CULEBRAS, M . D . * 

NELSON G . RICHARDS, M . D . 

Depa r tmen t of Neurology 

MO S T of the many recent studies on enzymatic determinations of the cere-
brospinal fluid (CSF) of patients with neurologic disease have been cen-

tered on the variations of creatine phosphokinase (CPK) values in regard to acute 
disorders of the central nervous system. The results often have been conflicting, 
contradictory, or negative.1 There are some well-documented cases2"4 of sig-
nificant increases of CPK content after extensive infarctions of the central 
nervous system. Little is known about such values in patients who have chronic 
neurologic diseases. Since CPK is an abundant enzyme in the central nervous 
system, and the indications are that the content increases when the central 
nervous system suffers injury,4"7 albeit the evidence has not yet been correlated 
with the various nosologic entities, we planned to determine the values of CPK 
in CSF specimens of randomly selected patients, and to compare the pathologic 
increases with the clinical evidence of disease for a possible correlation. 

Materials and methods 

One hundred patients, chosen at random, with various neurologic diseases 
were studied. The CPK values were determined in specimens of CSF of all the 
patients, and also for most of them, those in sera. The specimens were obtained 
by lumbar puncture, and the standard tests were applied—determination of 
cells, protein, globulins, Wassermann—and protein electrophoresis when in-
dicated. 

The CPK values were determined "j" by the automated fluorometric ninhydrin 
reaction.8 , 9 In our laboratory, the normal range of CPK values in serum is 0 to 
13.5 sigma units (1 sigma unit = juM/ml creatine x 20). The normal range in 
CSF was not known, therefore the values in 25 control subjects were determined 
to establish the normal range. The control subjects were patients who would 
undergo elective surgical procedures, and the spinal fluid specimens were ob-
tained at the time of spinal anesthesia. No control subject was included who had 
neurologic manifestations or disease known to increase the serum CPK 
values.10-13 Blood specimens were obtained after the operations were performed, 
so the serum values were not applicable to our study. 
* Fellow, Department of Neurology. 
f Creatine phosphokinase determinations were made in the Department of Clinical Pa-
thology under the direction of our colleague, Charles E. Willis, M.D. 
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T h e mean value of C P K in CSF was 1.6 U. (range, 0.0 to 5.0 U.) . T h e S.D. 
= 1.6. We calculated the statistical normal range by adding 2.5 S.D. to the 
mean value. Thus, the normal range of C P K values in CSF was 0 to 5.6 U. , and 
for clinical purposes 0 to 5.5 U. 

Results and comment 

Of the 100 patients studied (Table 1), eight showed values of 5.5 U. or higher 
(Table 2). Only one patient had a significant increase of CPK in serum, 61.5 U., 
with a CSF content of 7.0 U. We assume that there was C P K circulation between 
both compartments—blood and CSF—and excluded him as representative of a 
genuine increase of CPK in CSF. One patient was in the known category of 
recent brain infarction (60 hr before lumbar puncture), with a C P K value of 
8.5 U. in CSF, in the absence of pleocytosis. A third patient was in the terminal 

Table 1.—Diagnoses of all patients studied 

Diagnosis Patients, number 

Mul t ip le sclerosis 20 
Cerebral infarct ion 19 

Recen t 13 
O l d 6 

Convulsive disorder 10 
Dement ias wi thou t la teral iz ing signs 10 
Anxiety react ions and depression 6 
Polymyositis, myopathies , and fibrositis 4 
Amyot roph ic la tera l sclerosis 3 
Cerebe l la r ataxias 2 
Cord t umor 2 
Encepha lopa thy 2 
Labyr in th i t i s 2 
Metabol ic coma 2 
Meningi t is 2 
Neu ropa thy 2 
Parapares is (unknown cause) 2 
Rad icu lopa thy 2 
Lymphocyt ic leukemia 2 

Acute 1 
Chron ic 1 

Brachial plexus neuri t is 
Col lagen disease 
Gui l la in-Barre syndrome 
H e a d a c h e 
Hemifac ia l spasm 
Myelopa thy 
Opt i c a t rophy 
Syphilis, stage 3 

T o t a l 100 
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Table 2.—Data of eight patients with increased content of creatine 
phosphokinase in cerebrospinal fluid 

Patient Diagnosis 

Creatine phosphokinase 
content, U. 

Cerebrospinal 
fluid Serum 

1 Mul t ip l e sclerosis 11.0 9 .5 
2 Mul t ip le sclerosis 7.0 13.0 
3 Mul t ip le sclerosis 6 .0 14.0 
4 Mul t ip le sclerosis 6 .0 5 . 0 
5 Mul t ip le sclerosis 5 .5 6 . 5 
6 Recent infarc t ion 8 .5 Not known 
7 Convulsive disorder 7 .0 61.5 
8 Te rmina l lymphocyt ic leukemia 6 . 0 3 .0 

stage of chronic lymphocytic leukemia with fever of long duration, recent onset 
of ptosis of the right eyelid, and a CSF protein content of 240 mg per 
100 ml, probably representing meningeal a n d / o r central nervous system in-
filtration; cultures of CSF had been repeatedly negative for bacteria and 
fungi. 

T h e other five patients had been diagnosed as having multiple sclerosis 
(Table 3) that was clinically active at the time of lumbar puncture. None showed 
significant increases in the serum C P K values. For some of the patients, deter-
minations of cell count, Wassermann test, protein content, and protein elec-
trophoretic patterns were simultaneously made in CSF (Table 3). 

Of the 100 patients studied, 20 had been diagnosed as having multiple scle-
rosis, eight of whom had shown recent signs of deterioration, and to this group 
belong the five patients with increased CPK values in CSF. Thus, we consider 
it significant that one fourth of the total number of patients with multiple scle-
rosis had increased C P K content in CSF, and all of them were showing signs of 
clinical activity. Repeated determinations were made in regard to two patients 
as follows. 

Patient 2 had a value of 7.0 U. of CPK in CSF, dur ing a period of extreme 
tiredness, slurred speech, and severe difficulty in walking. Twelve days later the 
patient returned for examination and stated that the general exhaustion had 
disappeared; the speech was slurred only occasionally, and the ability to walk 
was greatly improved. A lumbar puncture at that t ime disclosed a C P K value 
of 2.0 U. in CSF, with a serum C P K value of 9.0 U . 

Patient 3 had a C P K value in CSF of 6.0 U. two weeks after the onset of 
acute exacerbation, with blurring of vision, diplopia, and difficulty in walking. 
Four weeks after the onset, the blurring of vision and diplopia had disappeared, 
and the ability to walk had much improved. At that time the C P K value in 
CSF had decreased to 0.5 U., with a normal serum C P K value of 5.5 
U. 
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Table 3.—Correlative data of five patients with multiple sclerosis and increased content 
of CPK in cerebrospinal fluid 

Cerebrospinal fluid 

Protein elec-
trophoresis 

P- y-
Eryth- glob- glob-

Serum, CPK rocytes, uiin, ulin, 
Patient Clinical manifestations CPK units units no./mm3 % % 

1 Bitemporal pallor, quadriparesis, 
ataxia of limbs, nystagmus, de-
creased pallesthesia 

2 Paraparesis, slurred speech, nys-
tagmus 

3 Retrobulbar neuritis, nystagmus, 
right hemiparesis 

4 Paraparesis, hypesthesia right 
hand and leg 

5 Bitemporal pal lor , quadriparesis, 
s lurred spccch, nystagmus, hy-
pesthesia left side of body, 
a tax ia of limbs 

9 .5 11.9 — — — 

13.0 7 .0 0 15 5 

14.0 6 . 0 100 12 34 

5 .0 6 . 0 — 15 14 

6 . 5 5 .5 — 17 6 

Hypothesis 

At this point we can hypothesize tha t the destruction of myelin or its con-
sequences cause a small but significant increase of CPK content in CSF. As 
long as the demyelination continues, the C P K content would remain high. T h e 
destruction of myelin may stop, but the clinical manifestations would continue 
as long as the myelin is not restored. This would explain cases considered clin-
ically active but with no C P K increase in CSF. Thus the CPK values could be a 
direct index of the state of the myelin, regardless of the clinical picture. 

T h e above considerations are speculative, but prompted our interest in pur-
suing their validity. Accordingly we have planned to continue our study, re-
stricting it to the demyelinating disorders, in an a t tempt to find the answer to 
multiple questions that have arisen, including the highly debated effects of 
adrenocorticotropic hormone and steroids. 

T h e C P K abnormalities encountered in the CSF are not specific of the de-
myelinating disorders. Our impression is that violent assaults—such as infarc-
tion, t rauma, demyelination—to the central nervous system may cause such 
increases, and certainly multiple sclerosis can be regarded as an aggressive 
offender. 
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Summary 

T h e creatine phosphokinase (CPK) content of cerebrospinal fluid (CSF) 
specimens of each of 100 patients with various neurologic disorders was deter-
mined. Eight of the patients had increased values, five of whom had been diag-
nosed as having active multiple sclerosis. A significant correlation has been 
established and acute demyelination is proposed to be incorporated into the 
list of causes of increased C P K values in CSF. 
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