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The symptom of intcrmittcnt claudication or dysbasia is common and 
well known as an indication of occlusive arterial disease, with pain in 
the lower extremities being produced by muscular ischaeniia during 
exercise and relieved when exercise is interrupted. In this connection 
the term “dysbasia” is nowadays often preferred to “claudication”, as 
pain during walking and inability to continue walking rather than 
limping is the characteristic feature of this group of disorders. A 
number of other conditions can produce symptoms almost identical 
with those of arterial intermittcrit dysbasia and are  often referred to as 
“pseudoclaudication”, This report will deal with the clinically wcll- 
defined condition where a spinal stenosis, causing compression of the 
cauda equina, is the origin of the disorder. A review of the literature on 
this subject will be given. The condition is rather uncommon and 
during the period 1970 through 1973 only six patients have been 
operated upon with this diagnosis a t  the Department of Orthopaedic 
Surgery 11, University of Gothenburg. Four of these eases will be 
described in detail as they illustrate the diagnostic and therapeutic 
difficul tics of this condition. 

C A S E  R E P O R T S  

Four patients with typical histories of spinal intcrmittcnt dysbasia and with 
clinical and radiological characteristics of this syndrome will he reviewed. The 
pre-operative investigations in all  cases include studies of the arterial  blood flow 
by means of plcthysmography and iscillometry, in no case revealing any  ab- 
normality. 

Case 1-E.R. 

A 55-year-old factory worker, f i rs t  seen a t  our clinic in Scptemher 1970, who had 
for one year had an increasingly disabling low back pain radiating into both legs 
bronght on hy walking 100-200 metres. Pain was prcdominant in the right leg and 



681 SVEN S. 01,SSON & BENT SODEhfANN 

Figure 1 .  Case 1 .  Alllelographll w i th  water-soluble coiltrust 
medium. Almost total block at the leoc~l of the 
I J - I J I I  disc. 

accompanicd by paracsthcsias and weakness; the musclcs of thc legs “felt like 
jelly”. The pain and weakness disappearcd aftcr sitting down for  a few minutcs 
hut  paraesthcsias could persist also during rcst. On cxamination a diminishrd 
Achilles tendon reflex and slightly weaker triceps siirac muscle on the right sitlc 
were the only positivc findings. Peripheral pulses were normal. blyelography with 
contrast injection between I..I and L.11 showcd an  almost total  1,loclt a t  the Icvel 
of the I..II-I,.III disc (Figure 1). At operation in Octohcr 1970 a slight protrusion 
of this disc was noted but  the dural  sac pulsated normally and thc ncrvc root was 
frccly movahlc. At the next lowcr lcvcl the pulsations wcrc cxtingiiishcd hiit 
occiirrctl normally aftcr the right half of the L.111 lamina had hccn removed. .4 
postoperative myclography was made to exclude the presence of an intradural 
cspansivc proccss below the explored levels. The filling of the suharachnoidal 
space was now complete, hut  with dccp impressions both anteriorly and posteriorly 
on a lcvcl with the threc lowest lumbar discs (Figure 2) .  No fur ther  intervcntion 
was made at  this  stage as the patient became symptom-frcc af ter  the operation 
except fo r  a slight persisting discomfort i n  his left leg, and also could go hack t o  
worlt. Ilc was well for  2 years hu t  from December 1970 symptoms of thc same 
character and severity as hcfore successively returned. Drcomprcssive lamincctomy 
was pcrformcd in  April 1973. Especially a t  the LIV-I..V lcvcl a marlted rcdurtion 
of the spacc of the spinal canal was present with failure of the diiral sac to pulsate 
below the level. In addition to a reduced distance between the bulging discs and the 
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Figure 2. Case 1. bljlelographjl after removal of f h e  right 
half of the I J I I  lamina shows filling of the 
subnrarhnoidal space wi th  deep impressions both 
anteriorljl and posteriorll/ on a level wi th  the lowest discs. 

ahnormally thiclc laminae, a reduced interpeduncular distance was noted. The 
laminae of L.111, L.IV and L.V werc rcmoved together with sufficient parts of the 
facets of the intervertebral joints to unroof the lateral  recesses and cspose the 
nerve roots. After operation the symptoms gradually subsided and the patient 
returned to his ra ther  heavy work after G months. 

Case 2-G.B. 

A 46-year-old truck driver was operated upon in  1963 with cxtirpation of a 
sequestrum from the IJV-L.V disc af ter  a 6 months’ history of right-sided sciatica 
with clinical and myelographical signs of a d i x  herniation. l’hc patient was free 
from pain for 3 months af ter  thc operation but  thcn low hack pain re-appeared 
radiating into both legs, most pronounced in the left leg. A myelography, done 
8 months after the operation, showcd defective filling of the suharachnoidal space 
at the  LIV-L.V disc level, interpreted a s  an  effect of postoperative adhesions. The 
patient was recommended rest and treated with analgesics without relief. IIe had 
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not been ahle to work during the period from 1963 to Decemher 1970, when he was 
again admitted to our clinic. He was then unable to walk more than 100 metres 
hecause of weakness and numbness in his left leg and pain in the lumhosacral 
region radiating into hoth legs. All  symptoms suhsicted a t  rest. Tendon reflexes 
were normal and no motor weakness was found. Sensation was slightly impaired 
in the lateral aspect of his left foot and the straight leg-raising test was positive a t  

about 60 degrees hilaterally. hlyelography showed a marked anterior impression 
with incomplete filling of the suharachnoidal space a t  the I..I\’-I,.V disc level. 
A herniated disc was suspected and a partial  left-sided hemilaminectomg wiis 

carried out in March 1971. A hulging disc and ostcophytcs on the margins o f  the 
vertebral hodies were the only pathological findings. In spite of the limited tle- 
compression the  patient was complctcly relieved of his sgmptoms and ahlc t o  
return to work and he has  remained sgmptomless since then. 

Case 3-A.A. 

A (i7-year-old pensioner who had for 7 years complained of pain in the sacral 
region and in both legs, most prominent in the calves, with numbness and tingling 
sensations in the feet and ankle regions. The symptoms were evoked hy wallting 
for 3-4 minutes and disappeared completely after a few minutes’ rest. Peripheral 
pulses were normal and there were no signs of circulatory disturhance. No ncuni- 
logical abnormalities were found. Wadiographs of the lumhar  spine showed ad- 
vanced spondylarthrit is  with large osteophytes surrounding the greatly reduced 
three lowest discs and also affecting the intervertebral joints.  hlyrlography showed 
deep impressions in the suharachnoidal space on a level with the three lowest discs 
with medial dislocation of the corresponding n e w c  roots. In Novemher 1972 tlc- 
compressive laminectomy of L.111. I..IV and I..V was performed. 13eginning distally, 
we noted a much reduced sagittal diameter of the spinal canal, from which the 
dural  sac protruded into the laminectomy opening. The normal pulsations of t h r  
dura synchronus with respiration were ahsent a t  this stage hu t  appeared after 
completion of the Iaminectomies. The decompressive procedure was not extentlccl 
laterally to unroof the lateral recesses. Two weeks af ter  operation the patient 
could walk for  20 minutes without the distress that  would before have forced him 
to rest after 4 minutes. One year after operation he is  completely symptom-free 
in his right leg, but experiences a slight aching and tiredness in his left leg after 
about 30 minutes’ walk, causing him to rest for  a short while. 

C a s e  4-B.M 
A 43-year-old labourer who had fo r  3 years suffered from low hack pain 

radiating into hoth legs and diffuse numbness in hoth legs af ter  walking for 
10-15 minutes. IIe was ahle to work only fo r  short  periods. Complete relief occurreti 
during rest and the patient noted that  he  could ride a bicycle without distress. At 
this stage dccompressive laminectomy was planned. In Decemher 1972 acute  

aggravation occurred with pain from the left huttock along the dorsal  aspect o f  the 
left  leg to the heel. This  pain was continuous, not disappearing during rest, rcgard- 
less of position. When the patient was seen a t  our clinic in IJebruary 1973 his left 
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Figure 3. Ml1elographlj showing total  block a t  the level of 
the L.ZV-L.V disc and impressions in the subarachnoidal 
space a t  the levels of the two next cranial  discs. 

Achilles tendon reflex was absent but no motor or sensory disturhanccs were 
noted. The straight leg-raising test provolted pain in the baclc a t  45 degrees 
bilaterally. Peripheral pulses were normal. A walk-wag test was interrupted after 
290 metres because of increasing, cramp-like pain in hoth legs. Ergometry showed 
excellent physical capacity and no symptoms developed. Myelography revealed a 
total  block a t  the lcvel of the L.IV-L.V disc and deep impressions in the suh- 
arachnoidal space a t  the levels of the two nest  cranial  discs (Figure 3). In  April 
1973 decompressive laminectomy of L.IV and L.V was performed and the dural  sac 
and i ts  contents were found to be compressed in the abnormally narrow spinal 
canal. No cerebrospinal fluid leaked through an accidental opening in  the  dura.  
The sagittal diameter of the spinal canal was much reduced by abnormally thick 
and horizontally placed laminae and by hypertrophic ligamenta flava. In addition, 
a disc sequestrum was found, herniating from the ruptured I..V-S.1 disc, and 
compressing the left S.1 root. The patient was relieved from his symptoms after 
operation except for  a slight and occasional aching in his left ankle region and he 
returned to ful l  work 5 months af ter  operation. 
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D I S C U S S I O N  

Verbiest in 1954 was the first to associate the clinical picture of 
radiating pain, sensory disturbance and impairment of motor function 
in tlie lower limbs, precipitated by walking or standing and relieved 
by rest, with a developmental narrowing of the lumbar canal. Since 
then several authors have described this clinical entity and thrown 
light upon its pathogenesis (Epstcin el al. 1962, 'I'cng & Papatlicodorou 
1963, Joffe el al. 1966, Spanos & Anclrcw 1966, Jones & Tliomson 1068, 
Schatzkcr & Peniial 1968, Kavanaugli ct al. 1968, Ehni el  al. 1969, 
Weiscr 1971, Wcber & deKlcrk 1973, Nelson 1973).  

Tlie significance of a congenital narrow lumbar spinal can:il with 
shortened interpeduncular distance, short, broad pcdunclcs and ab- 
normally thick and horisontally placed laminae as tlie basic disorder 
is pointed out in many reports (Jones & Tlionison 1968, Schatzkcr & 
Pcnnal 1968, Ehni el al. 1969, Wcber & deKlerlc 1973).  This narrowing 
of the spinal canal is in itself symptomless, but when dcgcnerativc~ 
changes affecting iiitervcrlebral discs, vertebral bodies and intcr- 
vertebral join ts further encroach on the space in the spinal canal, thc 
function of tlie caucla eyuina is interfered with and symptoms arc 
produced. Several explanations have been given regarding tlie niechan- 
ism of this interference. Kavanaugh ct al. (1968) suggestcd that in- 
creased pressure of the cerebrospinal fluid below tlic level of the l~loclt 
causes collapse of veins with resultant anoxia of the nerve trunks. 
Blau & Rushwortli (1958) showed that exercising a liindlinih i n  tlic 
mouse produced local increased vascularity in tlic corresponding 
segment of the spinal cord and dilatation of the veins of the spinal 
nerve roots. Blau & Logue (1961) suggcstcd that the symptonis of 
spinal intermittent clysbasia were produced by increase in prcssurc on 
abnormally confined nerve roots due to vasodilatation during exercise. 
If tlic space occupied by the nerve root is so diminished that dilatation 
of thc vessels corresponding to the functional tleniands is inatlc im- 
possible, anoxia of tlie nerve tissue will also impair its function. Many 
authors stress tlie nieclianical factors, noting tlie correlation l>el\vccn 
posture and symptoms. Breig ( 1960) in cadaver studies showed that 
rxtcnsion of the lumbar spine caused a shortening of tlie spinal canal, 
slackening of the liganienta flava with increase in tlicir cross-scctional 
area, narrowing of the intcrverlebral foramina and slight posterior 
protrusion of tlie discs, all factors contributing to a narrowing of the 
spinal canal. 
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Clinical characteristics 

Symptoms. The clinical history of pain, paraesthesia and weakness 
in the legs brought on by exercise and relieved by rest is strongly 
suggestive of arterial occlusive disease affecting the arterial supply to 
the lower limbs. Close questioning, however, will reveal details that 
differentiate arterial from spinal intermittent dysbasia. The patient 
with occlusive disease describes a n  aching, cramp-like pain in the 
calves and thighs brought on by walking a fairly constant distance ancl 
also by other activities such as cycling. The pain is promptly relieved 
when the patient stands still for a few minutes. Walking up stairs 
or  an incline will precipitate the pain sooner, whereas walking at  a 
slower pace will delay the onset of pain. In patients with arterial 
occlusive disease paraesthesias and weakness are  usually not prom- 
inen t symptoms. 

In  spinal intermittent dysbasia the pain is often vaguely described 
as located in the low back extending to the buttocks and legs, as a rule 
without a radicular pattern. The distress is often dominated not by 
pain but by paraesthesias and weakness, described a s  numbness, 
tingling, heaviness and unsteadiness. The symptoms can be precipitated 
not only by walking but also by certain positions such as standing and 
even lying with the back straightened and often are  not relieved unless 
the patient sits down or bends forward. In  some cases symptoms 
develop when the patients walk down stairs but not when they climb 
stairs, and a patient who can walk only for a few minutes may be able 
to ride a bicycle long distances without distress. 

Signs. The presence of normal peripheral pulses both at  rest and 
after exercise in a patient with a history of intermittent dysbasia 
should make the examiner suspect a spinal origin of the disorder. 
There is no specific clinical abnormality associated with spinal inter- 
mittent dysbasia and this discrepancy between symptoms and signs 
is often striking. Movements of the lumbar column are often almost or 
totally unrestricted and painless ancl the straight leg-raising test may 
be normal. Sensory disturbances are  sometimes found, usually in the 
L.V. and S.1. dermatomes, but are  often absent. Muscular atrophy and 
weakness may occur but are  seldom pronounced. Reflex asymmetry is 
a common finding, the Achilles tendon reflex being the most frequently 
affected. A repeat examination after the patient has provoked symp- 
toms by walking an appropriate distance will often reveal neurological 
signs of great diagnostic importance. One or more tendon reflexes may 
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have disappcared and motor and sensory disturhanccs, a s  a rt i lc  with- 
out a distinct radicular pattern, may be dcnionstrated. 

Ratiiolo~yical findings. Radiographs o f  the lumbar spine tisually s h o w  
spondylosis with narrowing of disc spaces and osteopliytc formation. 
If advanced, thcsc changes alone might hc responsible for tlic narrow- 
ing of thc spinal canal and compression of tlic cauda eqiiina that 
prod t i  ccs t h c symptoms. D cvcl opm en t al a h  o rni a 1 i t  i c s of the 11 e i i  t r a 1 
arches rcsulting in reduced sagittal and transvcrsc diameters o f  thc 
spinal canal, howcver, have been shown hy many authors t o  1)c o f  
fiindaniental importance (.Jones dz 'I'homson 1968, Webcr & dcKlcrk 
1973, Nelson 1973). Shallowness of the lateral recesses containing the 
nerve roots is an important part  of the anomaly and must be consitlcrctl 
at operation (Schatzker & Pennal 1968, Nelson 1973). Scvcral atternpis 
have been madc to produce guides for measuring the size of the spinal 
canal on plain radiographs (Joncs & Thomson 1968, Weber & dcKlerk 
1973) . To obtain a definite diagnosis, niyelography should he pcr- 
formed. The most common finding is an hourglass-like deformation of 
the subarachnoidal space at one or inore levels, with the encroach- 
nicnts as a rule most marked from the dorsal and ventral aspects. Often 
a complctc block is present or tlic ncrvc roots niay he so tightly packed 
in thc conipresscd dural  sac that a inyelographic picture suggesting 
el) i d ii ra 1 in j ec t i on is 1) rod ti ccd . 

Trcatincn t 
Although spontaneous regression o f  symptoms has bccn reportcd 

(Kavanaugh ct al. 1968), surgical trcatmciit as a rulc is necessary. Tlic 
(1 ccom 1) rcs si vc 1 am i ii  cc t om y ni 11 s t be stiff i c ieii t 110 t h 1 ong i t ti (1 i 11 a I 1  y and 
latcrally to relieve completely the stenosis at all engaged levels. A 
partial, or even total, facctcctomy may be necessary to dcconiprcss 
atlec~uately the ncrve roots i n  the lateral reccsscs. 

The return of symptoms in our case 1 was regarded as a conseqiiencc 
of in ad eq ti a t el y ex t cndcd decom 11 re ssi on, hot h 1 on g it 11 d i n all y and 
laterally, at the first operation. l'hc persistmice of sonic symptoms in 
case 3 niay also be interpreted as a result of inadeqtiatc lateral de- 
compression. I n  case 2, however, permanent rclicf was obtained after 
partial lieinilaniinectoniies. As  shown by niyelography, thc stenosis in 
this casc was limited to one level. 111 case 1 a history of acutc debuting 
sciatica with the clinical characteristic of lumbar disc herniation was 
supcrimposcd upon the long-standing symptoms suggestive of spinal 
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intermittent dysbasia and a t  operation both diagnoses were verified. 
Several similar cases are reported in the literature and it may be 
valuable to keep the possibility of such coincidence in mind when 
planning disc surgery. 

S U 11 hf A 11 Y 

Spinal abnormalities causing a reduction of the space within the spinal 
canal and a compression of its contents have for the last two decades 
been reported by several authors a s  a clinical entity with symptoms 
strongly suggestive of the “intermit tent claudication” or “intermittent 
dysbasia” well known as a symptom of arterial occlusive disease com- 
promising the blood supply to the lower limbs. The term “spinal inter- 
mittent dysbasia” is proposed for this clinical entity. 

Some clinical characteristics that provide valuable clues in distin- 
guishing a spinal from a vascular disorder are  presented and four cases 
known to the authors are reviewed. 

Myelography should be performed to verify the diagnosis and give 
information necessary in planning the operation. The general opinion 
that treatment consists of laminectomies of adequate extent both 
longitudinally and laterally to decompress the dural sac as  well as the 
nerve roots is consentient with our  experience. 
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