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.. Fifteen cases of spinal arachnoiditis of noninfective etiol-
: ogy were treated with incrachecal hyaluromdase. In 10
< patieats, no obvious cause was evident; in four patieacs,

it followed spinal surgery. Fifteen hundred incernational
units of hyaluronidase was injected incrachecally at in-
_tervals of 7-14 days. Four to nine injections (meaa, 5.9)
were given to each patient, aad the pactients were observed
for 3=30 montchs (mean, 9.7). The effect of the creatment
wrs assessed by the chaage in clinical grading from the
psatreatment phase to the last examinacion. Sacisfactory
improvement was observed in 11 patients (73.3%) and
“mild™ recovery was observed in three pments. Because
" of this therapeutic efficacy and lack of serious toxic ef-
fects, intrachecally administered hyaluronidase appears to
be of value in the management of spinal arachnoidicis.

KEY WORDS: Arachnoidids;t Hyaluronidase; Spinal cord
compression; Lumbar disk syndrome; Radiculomyelopathy;
Cauda equina

. Chroaic spinal arachaoiditis was recognized as a specific

eatity nearly a cenrury ago (4], buc in recenc years che
clinical features have changed [2,21]. Wich che advenc
of chemotherapy and early diagnosis, the incidence of
spinal arachnoidiris of infective edology (such as tuber-
culosis and syphilis) has decreased in the developed
countries. However, chronic spinal arachnoiditis due to
other causes such as incrachecal medicatdion, radioopaque

suostances, trauma, and surgery connnues to be 2 prob-

.em [21}

Surgical and medical treatment of spinal arachnoidi-
ts, irrespective of etiology, remains unsatisfactory {2].
We therefore used the enzyme hyaluronidase as an ad-
juvanc in the management of ruberculous spinal arach-
noidicis {7,8]. Because the results were favorable, we
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" arachnoiditis was the result of disk prolapse; and in one -

also treated 15 cases of noninfective chronic spinal ar-
achnoidids with hya.lu.romdase * Ptehmmary results are
reported. |

Materials and Methods

Fifteen cases of chronic spinal arachnoidits were seen
berween January 1979 and January 1982. All these pa-
tents had progressive symptoms aad signs over a mean
period of 31.2 moaths (0.5-108). In 12 cases, surgical
intervendion had noc resulted in significant improve-
ment. Chronic spinal arachnoiditis complicating tuber-
culous meningitis and syphilis were noc included. Neu-
rological deficit and functional disability were graded on
scales of 0 o 15 (Table 1), as described earlier {7], wich
additional scores for relief of pain and improvement of
the function of bladder and bowel. Myodil myelography
showed the characteristic features of spinal arachnoidiris
{23]. Further, the diagnosis was confirmed at operation
in 12 cases. A biopsy was performed on che arachnoidea
spinalis in nine padents; histopathologic examination
suggested nonspecific inflammarion with no evidence of
tuberculosis or syphilis. In three cases, a biopsy speci-.
men could noc be obcained because the arachnoidea
spinalis was densely adherent to che spinal cord. In the
other three cases, the radiologic features were charac-
teristic of diffuse arachnoidics and surgical creatment was
withheld.

It should be noted that the sympeoms of the disease,
before institution of treazment with hyaluronidase, were
present for sufficiently long a time (with the exception
of case 8), to permic a meaningful assessment of che
effect of enzyme therapy; in other words che “patient
served as his own control.” After obrcaining. informed
consent, 1500 IU of hyaluronidase dissolved in 1-2 mL
of distilled water was injected into the subarachnoid
space, either by lumbar or cisternal puncrure. Hyalur-
onidase is commercially available (Hyalase; Rallis); the
source is ovine testis. We used freshly dissolved solution

*Editor’s Note: The U.S. Food‘and Drug Administration informed
SURGICAL NEUROLOGY that “hyaluronidase has noc been approved for
incraspinal or incrathecal use.”
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Table 1. Method of Grading
Score —

Fxnctional Disability Scale
0 No disabilicy..
1 Difficulty in walking and/or climbing stairs buz not
iring assistance.
Can walk with support on one side.
Candsund unsupporred; can walk wich suppost on boch the
sides.
Cannoc walk; can scand with assistance.
Bed ridden.
Pasn

No pain.

Mild o moderate pain. -
_. Severe pain.

N—O

) Nearolegical Deficit Scale

Mortor power normal; no sensory deficic.

Mortor power grade 4% sensory loss less chan 25%%; mild
spasticicy or flaccidicy.

Motor pawer grade 3; sensory loss 25%-350%%; moderare
spasticicy or faccidicy. .

Marcor power grade 2; sensory loss $0%=73%; severe
spasticicy or faccidicy.

Motor power grade 1; seasory loss more than 75%; severe
spasticicy with extensor spasms of idi

Motor power grade 0; seasocy loss 100%.

Bladder

-0

(VI RV

No sympeoms.
Urgency, precipicaacy, hesicancy.
Retendon or incontinence.

N - O

T Bowd
No symproms.
Constipadion or incondnence.

-0

135 Toeal possible score.
eMedical Research Council (U.K.) gradiag of mocor power.

of hyaluronidase; if stored at 4°C and kept free from
concamination, the actvicy of the enzyme is retained up
to G weeks. After the injection, padents were made to
lie prone for 15—30 minutes to prevent leakage through
the puncture sice. Cerebrospinal fluid cell counc above
100/mL was a relative contraindication for reaument, in
order to avoid the possible spread of an infection. The
enzyme was adminiscered at incervals of 7-14 days. Our
earlier scudies had shown that significant activicy of the
enzyme persists in che cerebrospinal fluid for as long as
34 weeks in patients with spinal arachnoiditis {17} In
pacients subjected to surgical exploradion, hyaluronidase
was scarted 4 weeks later, to enable evaluation of the
effects of the operation and to allow the clinical status
to stabilize.

The duration of treazrment and number of injections
were determined by the clinical improvement, cerebro-
spinal fluid protein values, and quaaticadive spinal man-
ometry. Clinical assessment was done periodically.

Results R
Twelve patieats (80%) were berween ages 20 to 50 e
years; 13 (86.69%) were mea (Table 2). In 66.6% (1o Szt
patiencs) the duradon of symproms was more than"( ot
months, with 2 range 15 days to 9 years (Tables 2 ;;
3). In 10 patients there was no obvious cause of arach= 3
noidids; in four, there was preceding history of disk =
prolapse. In one padent (case 1), symptoms of spinal;
acachnoidids started 12 years after an operation for 25 0y
ineraspinal neurofibroma. In two of the four pa:ie'ﬁa-'...‘
with disk prolapse (cases 12 and 19), dense arachnoidﬂ ;
adhesions were seen on the first exploradion. In each of Sty
the other two padieats, adhesions were detected during siveees
the second operasion, which was pecformed for retur
rence of symptoms 10 months (case 9) and 6 years (case’
13), respectively, after the firsc operacion for disk prolapse.;
Clinical features were categorized into four groupsiadin ey

=

1. Lumbar disk syndrome was seen in eight of 15 casest
(53.3%). The main features were low back pain, ra-=os
diading along root distribution, limicadion of straight e
leg raising test, with mocor weakness of muscles of 2=
foot, sensory defici, and sluggish or absent ankle
jerks. Ia four of these cases there was 0o evidence S5t
of disk prolapse eicher on myelography or at oper-Raeas
ation, however there was arachnoiditis. In the other P L3
four, prolapsed disk and arachnoiditis were present B

2. Cauda equina syndrome was seea in two patients. ==
The classical features of multiple root involvemen “""&;“3
at the level of the cauda equina and sphincter dis e
turbances were seen. Seraight leg raising was possiblé >z %
to the full excenc. RN

3. Myelopathy due to involvement of dorsal spinal cord ;=4
was seen in three patients. Spastic paraplegia, $ensory sari
impairmenc below a segmental level, and bladder in-;
volvemeat were the essential features. _f 4

4. Radiculomyelopathy. Diffuse and extensive involve-Z2Nm=s
ment of roocs and spinal cord extending over 3 ouaty, iy
ber of segments was observed in two cases. Moot T
weakness, patchy sensory loss, and asymmetrical deep 355
tendon reflexes were the imporrant features. :"r‘%

The severity of the illness as determined by the sCOF Shae
ing system (Table 1), clinical group, and extenc of i8= wex
volvement in individual cases is shown in Table 2. Th‘j;é
exteat of the lesion was determined by myelography 18 2
all the padients and confirmed ac operation in cwelve ;s
cases. In three patiencs (cases 3, 7, and 8), no operasod “Faik
was performed. Quantitative spinal manometry showed, e
pardial or complete block in all seven pacients of groul”%
2, 3, and 4 and in three of group 1; and normal findings 3¥%s
in five patents of group 1. Arachnoidids localized 9 ZR¥
lumbar and sacral segmencs in group 1 obviousiz. iz

aot influence the cerebrospinal fluid pressure reco ings —_

A
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T Table 2. Clinical Pastern of Spinal Arachnoiditis and Rmd:: of Hydammdau Treatmens
Erides -
B T Cerebrospinal
ioa of k fluid
Clisical Number of Scoee procein (5D Follow-up
Sex pattern {mo.) Extent injections PerT PoT PeT PoT (mo.)
M . CES 84 T10-12 6 14 8 21.0 2.0 24
"M LDS 16 Ls-S1 6 10 1 0.70 046 ‘30
M LDS 2.3 - L3=81 9 9 bl 245 . 0.90 9
M MPY * 24 TI-14 7 13 6 0.90 0.60 6
M. CES 8 T10-12 8 13 12 2.20 20 7
M MPY 36 Ti-4 6 14 6 10.0 2.90 4
M LDS 4.5 125 s 13 6 0.80 - 3
F RMP 0.5 T6=12 4 10 2 1.00 0.65 3
M LDs 72 [4-S1 7 12 b] 0.60 0.75 18
M RMP 3 C4-T8 4 8 S 0.76 ,0.80 4
F. LDS 5] L4-S1 4 . 8 p] 040 020 8
- M LDS 24 ~ + LdmS4 .4 .12 6 " 036 = - 13
M LDS 10 L4-S1 3 - 9 6 0.70 0.28 bl
M LDS 108 L4-S1 8 13 9 210 3.0 4
M MPY 24 D3-6 b] 3 3 0.60 1.0 7

7‘; Parients received from 4 to 9 (mean, 5.9) incrathecal
2 injecdons of hyaluronidase. Eleven patients (73.3%)

A% she: ved sadsfactory improvement (score < 6) (Table 3).
e In three patiencs mild improvement was noticed, and in

7 one, no change occurred. There was no clinical deteri-
;ormon in aay padeac. Because the number of cases in
2+ each clinical group is smail (Table 2), ic is difficule o
‘comment with confideace upon the correlation of re-
‘; covery pattern and clinical group. Generally, the pa-
. tenes with lumbar disk syndrome and radiculomyelo-
N E pathy showed a better response than ochers. Padiencs
B j_-wxrh symptoms for less than 2 yeacs fared betrer with
: ~:. th: :nzyme treatment. Pretreatment mean score of the
S .“whole group was 10.9 (3~-15), which improved to 5.7
£ (1-12) after trearmenc (Table 2). Relief of pain and
g

LA “"0

recovery of bladder function were striking. Quanticative

*: Table 3. Duration of Sympioms before Hyaluronidase

:3 = Treatment and Degree of Recovery
i 1.
> s . Duration of
o= Symproms No.of  Excellent = Good Pair No
A _in oadhs e (0=3r 4=6r  (>7r  change
i)
4 , ‘ - b
L+ 2 1 1 —
4 2 -— 1
1 1 - -
3 1 2 -
9 3 1

3 ’M[’ngﬁ* ,4:- ] A .ﬂ.".'“"_ =

3

spinal manometry showed complere clearing of the sub-
arachnoid block in seven patients, partial relief in two
patients, and persistence of the block in one.
Cerebrospinal fluid procein content decreased in most
cases, especially when che initial cerebrospinal fluid pro-
tein was above 1 g/L. In three padents, cerebrospinal
fluid procein increased ac firse, then decreased with ad-
didonal injections. Except for case 3, no significant change
in the cell count was observed; this patient had aa ep-

- isode of asepdc meningitis for 48 hours, with full recovery.

“No allergic or anaphylactic reactions were observed,
and there were no immediare or late toxic effects on
the nervous system. During the injection few patients
had mild local pain, which was reduced by slowing the
rate of injecton. Mean follow-up was 9.7 months (3-30
months). There was no recurrence of symproms or any
deterioration. A second course of treatment was aot
considered necessary in any case.

Discussion

Incrathecal steroids, radiocherapy, or surgical interven-
tion, though advocated earlier (5,19}, do noc have a
significant therapeuric role in the managemenc of chronic
spinal arachnoidids irrespective of etiology [1,2]. In-
trathecal injection of pancreatic ribonuclease, strepro-
kinase, and streptodornase have been abandoned be-
cause of questionable therapeutic effects and serious
toxic reactions [12]. We found the enzyme hyaluroni-
dase effective in tuberculous spinal arachnoidids {7,8],
and the present report confirms its efficacy in nonin-
fective arachnoidicis. Treatment with this enzyme led to

s
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satisfactory recovery in 11 of the 15 padents and “mild”
- but significant improvement in three cases. In seven of
them, surgical decompression and release of arachnoidal
adhesions done earlier had not resulted in appreciable
improvement, and in five patients there had been def-
inite deterioration immediately after the operation. Ge-

* galian [6] reported dramatic improvement after in-
" trathecal hyaluronidase treatment in one padent with

paraparesis due to adhesive spinal arachnoidids.
The safecy of hyalnromdase administration by various

- routes including injection into subarachnoid space as

well as after repeated and prolonged use has been em-
phasized by many workers (3,16,18,20]. Experimencal
‘perineural injecton of hyaluronidase into the sciatic nerve
_.of raes did not affect myelin or axons [11]. Excepr for

_ mild pain during incrachecal injection of hyaluronidase,

worsening of spinal cord or bladder functions and other
serious toxic effects like allergic reaction or convulsions
were not observed in our study. Intrachecal sceroid
adminiscration, however, is known to cause convulsions

"[10} and sphincter disturbances [24].

Cerebrospma.l fluid cell count did noc generally show
any sxgmﬁcant rise after injection of the enzyme. We
“"have given more than 600 intrathecal injections of hy-
aluronidase. Aseptic meningitis with pleocytosis was ob-
served only on two occasions (one in the present series).
Fortunarely, spontaneous recovery occurred in both cases.
Cerebrospinal fluid protein value showed a progressive
decline during enzyme therapy and was a useful guide-

- line for'moniroring the treatment. Occasionally, an ini-

tal rise was observed with a subsequent decline. This
fearure can be areributed to the breaking down of ar-
-achnoidal adhesiqas by the enzyme, which would release
protem—nch encysted fluid into the cerebrospinal fluid.
In no instance did worsening of the spmal block lead o

a “dry tap” after repeated incrathecal injections of hy-
aluronidase in che present series. Paradoxically, inctrache-
cal steroid therapy may cause adhesive arachaoidids (15}
Quantitative spinal manomerry provided 2 rough guide
to the degree of block.

. Hyaluronidase has been widely used for other con-
didons, and with favorable results {3,6,9.13,18]. The
therapeutic effect of hyaluronidase is aceribuced to res-
olution of adhesioas, absorpdon of exudate, increased
capillary permeabilicy resulting in enhanced transpore of
nutrieats 3,22}, and reduction of barrier effect due to
hydrolysis of the glucosaminidic bonds of hyaluronic
acid and other mucopolysaccharides of the ground sub-
stance [14].

T

This paper was presented in part a¢ the [nternational Meeting on
Neurological Sciences, Qctober 1981, in Bombay, India

Gou.ne-Devx and smh%a
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