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Cervical spondylosis or chronic diskogenic disease of the cervical 
spine is a relatively common cause of myelopathy, but it is often 
not recognized or is incorrectly diagnosed. The clinical presentation 
may mimic several types of neurological disease including multiple 
sclerosis and amyotrophic lateral sclerosis. Even more frequently, 
and especially early in the course of the disease, neurologic impair­
ment is not recognized and the symptoms are thought to be due to 
osteoarthritis. Early recognition of this condition is important since 
adequate treatment can prevent slowly progressive neurologic impair­
ment. Knowledge of the pathophysiology of myelopathy due to 
cervical spondylosis and adequate radiographic evaluation will often 
lead to treatment that can prevent progressive spinal cord damage. 
Cervical spondylosis with myelopathy is one of the most frequently 
unrecognized and misdiagnosed, yet treatable, conditions affecting 
the nervous system.

Cervical spondylosis is a degenera­
tive disease of the cervical spine which 
causes myelopathy if the degenerative 
process injures the spinal cord, or 
radiculopathy, if nerve roots are 
damaged in the spinal canal or as they 
leave the spinal canal. When this condi­
tion presents with symptoms due to 
nerve root impairment, the correct 
diagnosis is usually suspected, but 
when cervical spine disease presents 
chiefly as a myelopathy, it is often 
unrecognized or incorrectly diagnosed. 
For this reason, effective treatment 
may be delayed, resulting in progres-
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sive, irreversible damage to the spinal 
cord . This paper describes the 
mechanism of cord damage that may 
result from degenerative disease of 
the cervical spine and discusses the 
most important symptoms, signs, and 
radiographic criteria for diagnosis 
of myelopathy due to cervical 
spondylosis.

Although spinal cord damage from 
bone and soft tissue abnormality in 
the cervical area has been recognized 
since antiquity,1 an awareness of the 
frequency with which this condition 
causes neurological abnormality with 
an understanding of its pathology and 
the radiographic criteria for diagnosis 
is relatively recent. The first complete 
description of the neurological.abnor­
malities due to cervical spondylosis 
was by Brain et al. Several other 
investigators have contributed to an 
increased  understanding of this 
condition.3’6

Etiology and Predisposing Factors

The etiology of the degenerative 
bony changes in cervical spondylosis 
that are associated with intervertebral 
diskogenic disease appears to be simi­
lar to that of osteoarthritis in other 
parts of the body and the incidence 
increases with age. Recent or remote 
head and neck trauma may be impor­
tant contributory factors because they 
tend to increase the rate of progression 
of the pathological process. Congenital 
abnormalities of the cervical spine 
increase the incidence of degenerative 
changes. If congenital fusion of verte­
brae is present, the most prominent 
changes occur at the intervertebral 
spaces adjacent to the fused vertebrae. 
Some degree of cervical spondylosis
can be demonstrated radiographically

7 8in many people past the age of 40. ’ 
However, it usually is not associated 
with spinal cord pathology because 
there is adequate room for the cord in 
the spinal canal, even in the presence 
of prominent degenerative change, but 
myelopathy is especially likely to 
occur in patients with small spinal 
canals.

Pathophysiology

Cervical spondylosis consists of 
degenerative changes in the interverte­
bral disks and vertebrae associated 
with changes in adjacent soft tissue 
(Figure 1). As the disk degenerates it 
becomes thinner and this causes some 
buckling and posterior bulging of the 
annulus fibrosis and the posterior 
spinal ligament. There are bony 
changes in the margins of the vertebral 
bodies adjacent to the degenerating 
disk. These changes consist chiefly of 
irregular bone proliferation causing 
formation of osteophytes, which may 
project dorsolaterally into the verte­
bral foramina, or posteriorly into the 
spinal canal. These osseous changes 
along with the posterior bulging of the 
annulus fibrosus and posterior spinal 
ligament produce osseofibrous ridges, 
sometimes referred to as transverse bar 
formation when seen on posterior- 
anterior views by myelography. These 
projections into the spinal canal may 
decrease its diameter sufficiently to 
damage the spinal cord by compres­
sion or by interfering with its blood 
supply. These changes are usually 
greatest at the 4th, 5th, and 6th 
interspaces where the cervical spine is
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Figure 1. M idsagittal section o f cervi- 
ca l spine and cord illustra ting  
degenerative bone and disk changes 
causing spinal cord compression at 
the Cg g interspace. There is th inn ing 
o f the disk w ith  bulging o f the 
annulus fibrosis, osteophyte fo rm a­
tio n , and vertebral sub luxation caus­
ing decrease o f spinal cord space.

most mobile during flexion and exten­
sion. As the disk deteriorates there is 
decrease in height of the disk space 
with some associated loss of joint 
stability, and this often results in mal­
alignment of the vertebral bodies, thus 
further decreasing the space available 
for the spinal cord. During flexion and 
extension there may be considerable 
anterior-posterior displacement (sub­
luxation) of one vertebra on another. 
These changes cause some thickening 
and indentation of the dura and there 
may be adhesions between the dura 
and the arachnoid.

Myelopathy may be exaggerated by 
compromise of the radicular arteries 
by foraminal stenosis produced by 
bony proliferation. This could render 
the cord marginally ischemic.

The sp inal co rd  within its 
meningeal covering is well protected 
by the bony spinal canal. The average 
transverse diameter of the canal of the 
inter-pedicular distance in the cervical 
area is 30 to 34 mm.9 Compromise of 
this diameter sufficiently to damage 
the spinal cord rarely occurs but 
shortening of the anterior-posterior or 
sagittal diameter is not infrequent and 
is often a predisposing cause of cervi­
cal spondylotic myelopathy because in 
canals with a small sagittal dimension 
osteophyte formation and soft tissue 
hypertrophy are more likely to com­
press the cord or interfere with its

blood supply. Wolf et al3 measured 
the anterior-posterior diameter of the 
cervical canal in 200 adults on films 
taken with a 72-inch tube to film 
distance. The average sagittal diameter 
at levels of 4th, 5th, 6th, and 7th 
cervical vertebrae was 17 mm (range 
12 to 22 mm) when measured from 
the most posterior portion of the 
vertebral body to the most anterior 
portion of the spinous process at the 
above levels.

Payne and Spillane4 reported that 
in patients with cervical spondylosis 
with myelopathy the canal diameter is 
smaller and averaged slightly greater 
than 14 mm at the midpoint of the 
body of the 6th cervical vertebra, so 
less space is available for the spinal 
cord. This measurement did not take 
into account the decrease of diameter 
of the spinal canal due to osseofibrous 
ridges at the intervertebral spaces, 
which further compromises the space 
for the spinal cord. Wolf et al suggest 
a sagittal diameter of the spinal canal 
as projected on plain cervical spine 
films of 10 mm or less at any point is 
likely to be associated with cord 
damage, whereas a minimum diameter 
of 13 mm or greater suggests that 
there is adequate space for the spinal 
cord. These measurements (Figure 2) 
are helpful in determining which pa­
tients should have myelography but 
are not completely diagnostic in them­
selves because there may be consider­
able encroachment on the space avail­
able for the spinal cord by soft tissue 
not visible on plain radiograms (Figure 
2). For this reason the cord space may 
be compromised even when the plain 
films suggest that it is adequate. In 
those patients with a spinal canal of 
short anterior-posterior diameter, the 
decrease in size appears to be due to 
shortened pedicles related to congeni­
tal and growth factors which in most 
cases are not well understood and are 
usually unassociated with other abnor­
malities. Decreased size of the spinal 
canal is often found in association 
with some dysplasias such as achon­
d ro p la s ia ,10 m ucopo lysacchari­
dosis11,12 and fibrous dysplasia.7

Failure to recognize the importance 
of the sagittal diameter of the cervical 
spinal canal and its relation to the 
space required for the spinal cord is 
largely responsible for lack of recogni­
tion of cervical spondylosis as a cause 
of cord damage. This has apparently

led to the conclusion by some investi­
gators that cervical spondylosis is a 
relatively benign condition because in 
some cases there is no myelopathy, 
even though severe degenerative bone 
and disk changes are seen.13 Minor 
degenerative changes in a small spinal 
canal may cause severe myelopathy, 
whereas severe bone and disk changes 
in a large canal may be relatively 
asymptomatic.

Symptoms and Signs

Symptoms and signs of cervical 
spondylosis with myelopathy are 
usually those of upper motor neuron 
impairment of the lower extremities. 
These consist of varying degrees of 
stiffness, slowness, clumsiness, and 
incoordination of movement associ­
ated with hyperreflexia, spasticity, and 
p a th o lo g ica l reflexes. Sphincter 
impairment may occur in patients with 
more severe cord damage. Sensory 
symptoms and signs may be present 
but these are usually relatively minor 
compared with the motor system 
abnormalities. Decrease of vibration 
and position sense may occur. Impair­
ment of touch and pain sensation are 
less frequently found. The upper 
extremities are often involved, but to a 
lesser degree than the lower extremi­
ties. Symptoms in the upper extremi­
ties usually consist of some clumsiness 
and slowness of movements associated 
with hyperactive reflexes. Tremor and 
mild ataxia may be present. There may 
also be considerable loss of strength 
and muscle bulk. If the cervical nerve 
roots are involved, pain and paresthe­
sias often occur in the upper extremi­
ties and in some instances decrease of 
sensation in the area supplied by the 
involved nerve root. Often there is 
weakness and decrease of deep tendon 
reflexes due to lower motor neuron 
impairment at the level of the cervical 
cord and root pathology. In these 
cases there may be a combination of 
upper and lower motor neuron abnor­
malities in the upper extremities. Neck 
and shoulder pain and headache are 
frequently associated symptoms when 
radiculopathy is also present.14 The 
headache is chiefly in the occipital 
region but may also spread to other 
parts of the head. The headaches are 
often diagnosed incorrectly as “ten­
sion headaches” or when they are 
unilateral they are sometimes called 
“occipital migraine.” The pains in the
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Figure 2. Plain x-ray and myelogram views o f the cervical spine o f a pa tien t w ith  
m ye lopathy. The cord space is decreased to  10 mm on the pla in f ilm . On the 
myelogram contrast material does no t f lo w  between the cord and osseofibrous ridges.

shoulder, medial scapular area and 
upper arm are thought by Cloward15 
to be due to referred pain secondary 
to involvement of structures supplied 
by the sinuvertebral nerves which 
transmit pain sensation from the inter­
vertebral disks.

Unusual and difficult to explain 
symptoms sometimes occur. Cervical 
spondylosis with myelopathy, as well 
as cervical cord disease due to other 
etiologies, may rarely cause pain in the 
lower extremities and be confused 
with lumbar disk disease, especially 
if asymptomatic lumbar diskogenic 
disease is demonstrated radiographi­
cally. With proper clinical evaluation, 
however, they can be differentiated. 
As pointed out by Langfitt e ta l,16 
pain in the legs from cervical cord 
disease is of a different quality than 
pain due to nerve root disease in the 
lumbosacral area. It has more of a 
deep, burning, boring, and poorly 
localized quality than radicular pain, 
and it is not associated with other 
symptoms and findings of nerve root 
involvement in the lumbosacral region. 
The cause of the pain is not known 
but it may be related to spasticity in 
the lower extremities due to upper 
motor neuron impairment. Other 
symptoms that are sometimes associ­
ated with cervical spondylosis, but for 
which the cause is poorly understood, 
are dizziness and true vertigo and 
occasionally tinnitus. When these 
symptoms are associated with cervical 
spondylosis they are often relieved by 
surgical treatment of the cervical spine 
disease, and sometimes they are 
temporarily relieved after greater 
occipital nerve block, when this is 
done for symptomatic relief of the 
associated occipital headache.

Radiographic Examination

When disease affecting the spinal 
cord in the cervical area is suspected 
after neurological evaluation, radio­
logical examination is very helpful in 
determining whether or not it is 
caused by cervical spondylosis. In any 
case where there is less than 11 mm of 
space available for the spinal cord 
when measured at the site of greatest 
narrowing due to osseofibrous ridge or 
osteophyte formation on lateral cervi­
cal spine films, myelopathy is likely to 
be present. Cervical myelography, by 
either positive contrast or air tech­
niques, helps confirm the diagnosis

and is especially helpful in cases with 
involvement at multiple levels because 
myelography helps identify the levels 
where the cord is most likely to be 
compressed. It cannot be too strongly 
emphasized that the severity of the 
degenerative changes, including osteo­
phyte formation, spurring, bridging, 
thinning of the disk, subluxation, and 
“ hypertrophy of the ligamentum 
flavum” as seen on plain radiograms 
and by myelography, is of much less 
importance than the space available 
for the spinal cord, since it is cord 
damage and not bone and disk 
degeneration per se which produces 
the impairment of the function due to 
cervical spondylosis with myelopathy. 
The measurements of the sagittal 
diameter of the spinal canal referred to 
above apply to plain films taken at 72 
inches and not to lateral myelogram 
views taken at a lesser distance. 
Figures 2 and 3 illustrate radiographic 
changes of cervical spondylosis.

Although the importance of the 
sagittal dimension of the canal and 
cord space has been emphasized by 
several investigators, ’ ’ it is still not 
generally recognized and commonly 
no reference is made to this important 
parameter of cervical spine radiogra­
phy in reports of cervical spine x-rays. 
Inadequate interpretation of x-rays of 
the cervical spine is a major factor in 
failure to recognize myelopathy due to 
cervical spondylosis.

Treatment

Treatment of cervical spondylosis 
can be either medical or surgical. 
Medical treatment consists in general 
of immobilization by use of a cervical 
collar to prevent trauma and to hold 
the head in a neutral position. 
Bradshaw17 reported that some pa­
tients with myelopathy improved or 
remained unchanged when treated 
with a neck collar, but many others 
deteriorated after 6 to 18 months. The 
majority of those with spondylosis at 
two or more levels did badly in that 
the impairment of function in their 
legs progressed, but more than half of 
those with involvement at one level 
did not get worse and some improved. 
Other methods of treatment include 
analgesics and antispasmodics for 
symptomatic relief of pain and to 
decrease muscle spasm. Traction, 
muscle strengthening exercises, and 
maintenance of proper posture may in 
some cases decrease the rate of 
degenerative changes. These methods 
are inadequate if there is spinal cord 
damage.

More effective treatment consists of 
increasing the space available for the 
spinal cord by surgery. Surgery should 
be considered, especially in those cases 
with early myelopathy, for by this 
means irreversible damage to the cord 
may be prevented. Surgical therapy 
consists of either laminectomy by the 
posterior approach, anterior interbody
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Figure 3. Lateral cervical spine x-ray
o f a pa tient mho has been incorrec tly
diagnosed as m u ltip le  sclerosis fo r  ten
years. Degenerative changes are m ild
bu t the sagittal d iam eter o f the spinal
canal is very small. Congenital fusion
o f Cc _ is present.

0 , 0

fusion by the method of Smith and 
Robinson18 or anterior diskectomy 
and interbody fusion by the method 
of Cloward.19 To a large extent 
posterior surgical approach by lami­
nectomy has given place to the 
anterior approach with diskectomy 
and fusion. Although the type of 
surgical procedure depends somewhat 
on the experience of the operator and 
the presentation of the patient, good 
results are usually obtained by anterior 
diskectomy and interbody fusion,5,15 
and this appears to be the treatment of 
choice. Most effective management in 
each case can be best determined after 
neurosurgical consultation with con­
sideration given to the degree of 
impairment, rate or progression of 
disease, age of the patient, and other 
variables.

Prognosis

Reports in the literature regarding 
prognosis of cervical spondylosis reveal 
considerable difference in opinion. 
Lees and Turner1 3 reported a study of 
the natural history of cervical spondy­
losis in 44 patients with myelopathy 
and 51 patients with symptoms refer­
able to the neck, shoulders, arms, and 
hands which were described as cervical

spondylosis without myelopathy. 
These investigators found that non­
progressive disability was the rule in 
patients with myelopathy and none of 
the patients of the non-myelopathy 
group developed any myelopathic 
symptoms during the period of obser­
vation. This report does not include 
any reference to the dimensions of the 
cervical canal of the patients.

If the spinal canals of the patients 
in this series were adequate, there was 
little risk of myelopathy, even with 
severe bone and disk changes. Many 
investigators found that the course of 
cervical spondylosis with myelopathy 
is much less benign.2,5,17,20 It is not 
unusual to find patients with slowly 
progressive deterioration to complete 
incapacity due to loss of function of 
the lower extremities, sometimes 
associated with sphincter loss, from 
myelopathy due to cervical spondy­
losis that could have been effectively 
treated surgically if it had been recog­
nized earlier. Prognosis is usually 
adversely affected by increased age, 
advanced degenerative changes, 
trauma, and long duration of symp­
toms. Some of these factors, however, 
are relatively unimportant in them­
selves as causes of myelopathy unless 
the patient has a small spinal canal.

Persons with mild myelopathy or 
those who have no symptoms but have 
marginal cord space may suffer severe 
damage from acute trauma; especially 
hyperextension injury. This type of 
injury may cause sudden cord com­
pression resulting in quadriparesis, 
sphincter impairment and sensory loss 
below the level of the lesion, even 
without fracture or dislocation of 
vertebrae.

Prognosis for cervical spondylosis 
with myelopathy when treated surgi­
cally by anterior diskectomy and inter­
body fusion is usually good in that 
progression of the myelopathy is often 
stopped and in many cases there is 
some improvement, especially in 
decrease of spasticity and pain.5 
Severe cord damage, if present, cannot 
be expected to improve significantly, 
and for this reason early diagnosis and 
treatment are important.

Summary

Although degenerative disease of 
the cervical spine as a cause of myelo­
pathy has been known for many years, 
its frequency and clinical presentation

and the criteria for radiographic diag­
nosis are often not recognized. There 
is some controversy regarding most 
effective management but early diag­
nosis by proper neurological evalua­
tion of the patient with this condition 
usually leads to treatment that can 
prevent progressive impairment of 
function. Cervical spondylosis with 
myelopathy is one of the most fre­
quently unrecognized and misdiag­
nosed, yet treatable, conditions affect­
ing the nervous system.
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Continued on page 238

angiography or the measurement of 
the extent of coronary atherosclerosis 
among patients who have died subse­
quent to entry into the study. 
Experimental Studies

Descriptive and analytic studies do 
not include modification of the inde­
pendent variables such as nutrient in­
take, serum cholesterol levels, etc. 
Experimental approaches, depend on a 
modification of such variables and the 
subsequent determination of changes 
in the dependent variable, ie, the 
incidence of disease or mortality from 
heart disease. These studies may be of 
two major types:
1. Natural experiments
2. Planned or clinical trials

The best examples of natural exper­
iments are migrant studies in which a 
group of people from either a high- or 
low-risk-factor disease area migrate to 
an area which has markedly different 
environmental or social characteristics 
and incidence of disease. For example, 
Japanese migrants to Hawaii and Cali­
fornia were compared with Japanese 
still living in Japan and the non- 
Japanese population in Hawaii and 
California. Dietary changes were re­
lated to the serum cholesterol levels 
and subsequent disease incidence. 
Such migrant studies have several basic 
flaws. First, migrants are self-selected 
and not representative of the country 
of origin. Second, migration may oc­
cur after the critical point of disease 
development. Thus, studies of second 
generation migrants may be required. 
Third, migrants do not necessarily 
adopt the same habits as the host 
population. Conversely, numerous 
changes occur and may confound the 
relationship between, let us say, nu­
trient and serum cholesterol levels.

A second type of natural experi­
ment occurs when an event results in a 
major change in the behavior of a 
population over time and the changes 
in incidence or mortality of disease 
can be measured during this time 
period or following the event. A clas­
sical example of such events include 
the influence of nutritional depriva­
tion during World War II on the 
incidence of disease and extent of 
coronary  atherosclerosis. Another 
example, aside from the cardiovascular 
area, was the effect of the implementa­
tion of alcohol prohibition in the 
United States on death rates due to

cirrhosis of the liver. Since such events 
are often unplanned, collection of data 
before, during, and after the event are 
usually inadequate for meaningful 
analysis. Sometimes, however, such 
events may be the only way of speci­
fically testing a hypothesis.

Planned experimental studies or 
clinical trials have been described in 
detail. Nutritional studies that might 
be classified as planned or experimen­
tal trials have included the deliberate 
manipulation of specific nutrients in 
order to measure the changes in blood 

lipid and lipoprotein levels, and modi­
fication of blood lipid levels by either 
diet or drugs in order to measure 
variations in incidence of disease. The 
earliest studies would be classified as 
sequential time trials. For example, a 
group of volunteers would have speci­
fic nutrients modified and changes in 
blood lipid or lipoprotein levels before 
and after the dietary changes com­
pared. These studies were beset by the 
difficulties of controlling nutrient in­
take in a “free-living” population as 
well as the probable changes in other 
variables. Studies in which participants 
were admitted to controlled metabolic 
research units partially alleviated these 
problems.

A second major problem, however, 
has been a phenomenon known as 
regression to the mean: the tendency 
of extreme values of a variable or 
biologic characteristic to regress nat­
urally toward the mean levels over 
time, independent of any manipula­
tion. Thus, investigators who evaluate 
the reduction of high serum choles­
terol levels by nutrient changes cannot 
be sure whether the reduction in 
serum cholesterol is due to the experi­
mental manipulation or regression to 
the mean unless a selected control 
group is available. A similar phenome­
non could be observed when indivi­
duals with a low serum cholesterol 
level were observed and a change in 
dietary intake, ie, more fat in the diet, 
was determined. It became apparent 
that the selection of a suitable control 
group as a comparison for the experi­
mental group was critical to any of 
these dietary manipulation studies, 
since both the experimental and con­
trol groups would be exposed equally 
to the phenomenon of regression to 
the mean and any differences between 
the experimental and control group
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could be attributed primarily to the 
experimental manipulation of the diet.

Another problem was the temporal 
trend in quality control within the 
laboratories. It became apparent that 
there was a need for quality control 
techniques within the laboratories, in­
cluding duplicate samples, and saving 
aliquot samples for repeat measure­
ments later in order to avoid the 
confounding effects of the changes in 
laboratory techniques over time.

Blinded studies, especially those in 
which neither the participant nor the 
investigator knew the status of the 
experimental or control group, mini­
mized the potential influences of ex­
traneous variables on test results. One 
would expect that such influences 
would be relatively evenly distributed 
between experimental and control 
groups at entry to the study if the 
experimental and control groups had 
originally been randomly allocated. 
Although blinding is fairly successful 
in studies involving medications, nutri­
tional studies have presented special 
problems.

The National Diet Heart Study was 
a double blind approach to nutrient 
intake and effects on blood lipid 
levels. The blinding of this study and 
other nutritional studies requires that 
the nutrients be supplied to the parti­
cipants in such a way that neither the 
subject nor investigators are able to 
identify the experimental and control 
nutritional changes. The preparation 
of the food and its distribution are 
extremely costly. Blinding of the nu­
tritional studies is somewhat easier 
when the studies are done in so-called 
captive populations that are all eating 
most of their meals at a specific site. 
For example, studies have been done 
on patients in mental hospitals, domi­
ciliary residents of the Veteran’s Ad­
ministration Hospital, and on military 
and prison personnel. Although blind­
ing of the diet is easier in some of 
these populations, the lack of repre­
sentativeness in such samples is quite 
apparent.

An alternate approach to ran­
domizing individuals into experimental 
and control groups has been to ran­
domize the population groups. A clas­
sic example of such an approach has 
been the Finnish mental hospital 
studies of dietary change, serum chol- 
esteral levels, and mortality and mor­

bidity due to heart attack. The diet in 
one mental hospital was manipulated 
and the other hospital was used as a 
control. Later on in the study a 
cross-over was accomplished so that 
the experimental hospital became the 
control hospital and vice versa. This 
approach is obviously much more eco­
nomical than randomizing each indivi­
dual to either the experimental or 
control group. However, the power of 
this study in demonstrating a dif­
ference between the two groups is 
greatly weakened. The sample size 
really consists of just two or three 
institutions rather than several thou­
sand people within each institution, 
and only differences between the two 
institutions are meaningful for analy­
sis.

It is another giant step forward 
from experimental studies that at­
tempt to show the effects of dietary 
modification on serum cholesterol 
levels and those studies which attempt 
to show the effect of change of serum 
cholesterol on the risk of heart attack 
within the population. Clinical trials 
that have been designed to demon­
strate a reduction of mortality or 
incidence of coronary heart disease 
because of a change in blood lipid 
levels have generally been part of the 
previously described studies of changes 
in blood lipid levels. The selection of 
the characteristics for participants in 
such studies and determination of 
specific end points have been most 
interesting problems for epidemiolo­
gists.

The studies can be conceivably di­
vided into primary and secondary pre­
vention. Primary prevention studies 
are those in which the subject has no 
clinical evidence of disease prior to 
entry into the study. Secondary pre­
vention studies involve subjects with 
preexisting clinical heart disease. It 
should be noted that these studies 
classify individuals into those free of 
disease on the basis of clinical heart 
disease and not on the extent of the 
underlying coronary atherosclerosis.

The studies involving those indivi­
duals who already have had a heart 
attack probably include mainly sub­
jects who presently have extensive 
existing coronary atherosclerosis of 
long-standing duration. The proposed 
hypothesis is that reduction of serum 
lipid levels will prevent further exten-

Continued on page 243
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sion of the atherosclerosis, possibly 
reduction in the extent of coronary 
artery stenosis, or influence other sec­
ondary processes such as thrombosis 
and embolism. The likelihood of recur­
rent heart attacks and subsequent mor­
tality is reduced. A few studies of 
secondary prevention have generally 
not shown a reduction of risk of heart 
attack or death following the modest 
reduction of serum cholesterol levels, 
usually about 10 percent change (in 
the serum cholesterol level), and thus 
conclude that changes in the level of 
serum cholesterol are probably ineffec­
tive in reducing subsequent mortality 
and morbidity among individuals who 
have already had an initial heart attack 
and presumably extensive coronary 
atherosclerosis.

Very few primary prevention trials 
have been completed. Many important 
issues have been raised about such 
trials, as for instance, should the sub­
jects be relatively young and essen­
tially free of coronary atherosclerosis? 
The number of subjects required for 
such a trial among young people 
would be very large because of the 
small number of events — ie, heart 
attacks or death — that occur over time. 
Should the studies be limited to diet­
ary intervention only, or include other 
risk factors such as smoking and ele­
vated blood pressure — that is, multiple 
risk factor trial? Studies limited to 
nutritional changes only have an in­
herent bias since the treated group 
may modify their risk factors more 
than the so-called control group. For 
example, weight reduction as part of a 
dietary manipulation in the treated 
group may not only lower the serum 
cholesterol and triglyceride levels, but 
may also lower blood pressure. More 
subjects in the treated group may 
become enthusiastic about the preven­
tive medical aspects of the program, 
give up cigarette smoking or seek 
medical care for minor symptoma­
tology, and thus, perhaps prevent sub­
sequent heart attack. Would it be 
ethical in such trials to encourage 
individuals to continue to smoke and 
maintain high blood pressure? Blinding 
the nutritional intervention might re­
duce the probability of variations in 
the other risk factors among both 
cases and so-called experimental 
groups, but as previously described, 
blinding of such trials is inordinately

expensive and difficult to accomplish.
What should the end point of these 

studies be? Total deaths, deaths due to 
arteriosclerotic heart disease without 
noting a change in total mortality? 
Could changes in the extent of coro­
nary atherosclerosis or peripheral 
atherosclerosis be used as an end point 
as has been suggested? Perhaps the 
most important question to be an­
swered is whether dietary changes 
result in a decrease in atherosclerotic 
disease or at least prevent further 
evolution of disease as compared to 
so-called control groups. If this hy­
pothesis could be tested and proven in 
man, then at least a relationship be­
tween nutrients and blood lipid levels 
and atherosclerosis could be more 
firmly established.

Would it be possible to lower the 
serum cholesterol level in an individual 
with drugs and note the effects on 
atherosclerosis and subsequent disease, 
and presume that if such changes 
occur with drugs similar changes 
would occur with nutritional changes 
if they also lowered serum cholesterol 
levels? It might be difficult to extra­
polate the results from a drug trial to 
the expected results of nutritional 
changes which might result in the same 
effect on blood lipid levels, but not 
necessarily the same effect on the 
underlying atherosclerosis or subse­
quent disease.

Finally, can animal experimental 
models such as primates be used as a 
substitute for these difficult clinical 
trials? Would evidence of regression of 
different stages of atherosclerosis in 
primates following dietary manipu­
lation be accepted as evidence that 
dietary manipulation would yield simi­
lar results in man? Would such evi­
dence justify the assumption that the 
regression of atherosclerotic lesions 
would result in decreased risk of heart 
attack in man? Certainly most investi­
gators would feel insecure without 
definitive evidence of change in man. 
Thus, clinical trials in man (experi­
mental epidemiology) can probably 
not be replaced by laboratory experi­
mental studies with animals. The ex­
perimental epidemiologic study of the 
relationship between nutrient intake 
and heart disease is not easy. The 
protagonist may accept the descriptive 
and analytical evidence of relationship 
between diet and atheroslerosis and 
the impressive animal experimental lit­
erature as proof enough, as public

health and preventive medicine ap­
proaches reduction of the incidence or 
mortality of heart attack through diet­
ary manipulation. However, the skep­
tic requires further, more detailed 
solutions. Many of the requested solu­
tions to the problems may not be 
obtainable in man, at least if the 
ethical considerations of human exper­
imentation are observed.
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PSRO and the Dissolution of the 
Malpractice Suit*

Henry E. Simmons, BS 
John R. Ball, JD, MD

Introduction

Professional Standards Review Or­
ganizations (PSROs), established by 
the Social Security Amendments of 
1972,1 are intended to review the 
appropriateness and quality of services 
provided beneficiaries of federal health 
reimbursement mechanisms, popularly 
known as Medicare, Medicaid, and 
Maternal and Child Health Care.2 This 
review of medical services is conducted 
by community organizations com­
posed of physicians.3 PSRO was origi­
nally intended to serve two functions: 
to act to reduce the cost of medical 
care and to act to improve its quality.

The Senate Finance Committee Re­
port of the Amendments emphasizes 
the cost impact by beginning its dis­
cussion of the PSRO provision with a 
discourse on the increasing costs of 
care.4 The Report notes the increase 
in unit costs of all forms of health-care 
services, and the increase in numbers 
of services provided beneficiaries of 
Titles V, XVIII, and XIX of the Social 
Security Act.5 Coupled with the con­
cern of the Committee on Finance
* T h e  a u th o rs  e xp re ss  th e ir  a p p re c ia t io n  to  
th e  U n iv e rs ity  o f  T o le d o  L a w  R e v ie w  f o r  
th e  o p p o r t u n i t y  to  p re s e n t  t h e ir  v ie w s  on  
th is  im p o r ta n t  to p ic ,  b u t  w o u ld  e m p h a s iz e  
th a t  th e  v ie w s  e xp re sse d  are  s o le ly  th e ir s  
and  are  n o t  n e c e s s a rily  th o s e  o f  th e  O f f ic e  
o f  P ro fe s s io n a l S ta n d a rd s  R e v ie w  n o r  o f  th e  
D e p a r tm e n t  o f  H e a lth ,  E d u c a t io n  an d  W e l­
fa re . F ro m  6 U N IV .  T O L E D O  L A W  R E V . 
7 3 9  (1 9 7 5 ) .

2 4 4

over costs was a concern that a signifi­
cant proportion of health services pro­
vided may not be medically necessary. 
The Report states, for example, that 
“Unnecessary hospitalization and un­
necessary surgery are not consistent 
with proper health care.”6 It was in 
the context of this dual concern that 
PSRO was born.

This article will be primarily con­
cerned with the quality control func­
tion of PSROs since it is that aspect 
which will have an impact on the 
present medical malpractice system. It 
is the contention of this article that 
Professional Standards Review Organi­
zations have the potential for reducing 
malpractice incidents, patient injury 
based on those incidents, and legal 
action resulting from those injuries. In 
addition, the program is likely to 
decrease the incidence of defensive 
medicine — defined as “medically un­
justified care provided . . . for the 
purpose of reducing the possibility of 
a malpractice suit.”7 These results will 
flow initially from the increase in the 
quality of medical care services ex­
pected to occur as review of those 
services becomes general.8 That is, as 
quality of care increases, the number

Q
of malpractice suits should decrease. 
In addition, defensive medicine should 
decrease in incidence as physicians 
gain confidence in PSRO developed 
norms and standards of care and cease 
overutilization of diagnostic and treat­
ment modalities previously engaged in 
because of the fear of suit.10

The civil immunity provision of the 
PSRO Act,11 providing for immunity 
from civil liability for health-care pro­
viders who follow PSRO norms and 
standards, will be useful in both re­
gards. As an incentive for physicians to 
comply with PSRO, it will aid in the 
review and enhancement of the quality 
of care; and, in providing immunity 
only if the standards are followed, it 
suggests that utilization beyond the 
standards is unnecessary from either a 
medical or a suit prevention view­
point.12

The greatest impact of PSRO on 
malpractice, however, could be evident 
in the dissolution of the malpractice 
system. Presently, the possibility that 
a physician may be sued and held 
liable for patient injury is one of the 
major controls on the quality of out­
comes of care.13 Although the quanti­
tative impact of that control is not
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known,14 it is alleged to be highly 
significant. The providers of care allege 
that the possibility of suit causes 
defensive medicine which increases the 
costs of health services and is unnec­
essary for the medical care of the 
patient.15 Many consumers of care 
argue that the threat of suit is the final 
(or in some cases the only) check on 
physician malpractice.16 PSRO has 
the potential to answer, in principle, 
both arguments. By developing stan­
dards of care, the overutilization of 
medical services caused by defensive 
medicine should decrease. In addition, 
peer review with statutory controls 
can become more effective and effi­
cient than the malpractice system17 in 
controlling the quality of outcomes of 
care.18

The incidence of professional li­
ability suits is related to, but is not a 
sole function of, the quality of medi­
cal care.19 While PSRO will have the 
direct effect of decreasing malpractice 
suits based on poor quality of care, it 
will also lead indirectly to a decrease 
in the number of suits based on injury 
from other causes, such as the inherent 
risks of certain procedures. Designed 
in part to curb medically unnecessary 
care, and thus overutilization,20 PSRO 
will affect primarily the incidence of 
injuries caused by errors of commis­
sion. However, because of its develop­
ment of standards of care, it will also 
affect injury incidents resulting from 
errors of omission. Thus, the more 
important and more general impact 
PSRO will have on malpractice is the 
set of effects that the promulgation of 
norms, standards, and criteria will 
bring about.2 1

Another major justification of the 
present malpractice system is that it 
serves to compensate the injured pa­
tient. This article will not attempt to 
analyze the effect of PSRO on this 
aspect of malpractice other than to 
express the hope that once PSRO has 
created a new environment of quality 
control a more equitable and efficient 
system of patient compensation will 
be instituted. It is, therefore, possible 
that PSRO will initiate a long-term 
process that will entail the dissolution 
of the fault system in medical accident 
injury.

Continued on page 245 
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Control Mechanisms and the Quality 
of Care

Although there is little agreement 
concerning what “quality of health 
care” is, there is general agreement on 
how it can be measured conceptually. 
Controls over the quality of care can 
be categorized into three general time 
frames or measures: input, process, 
and outcomes.22

The control of the quality of input 
is applicable to facilities and to person­
nel.23 Examples of facility input mea­
sures are facility licensure and accredi­
tation and other governmental, agen­
cy, and public health standards. Mea­
sures of personnel input are educa­
tional standards, professional licen­
sure, and specialty group certification. 
All are static measures, evaluating a 
state of knowledge or ability at a 
particular point in time, and as such, 
may have no bearing on the quality of

2 4medical care.
Like input measures and outcomes 

measures, process measures may also 
be applicable to both facilities and 
personnel. Examples of process mea­
sures, or means of quality control 
relating to process, are peer review, 
professional memberships (which may 
also be measures of input control), 
licensure revocation procedures (which 
occasionally are outcomes measures), 
and utilization review. Process mea­
sures of quality control have more 
relation to the legislatively required 
activities of PSRO and to the quality

2 5of care than do measures of input. 
Primarily, they are methods which are 
susceptible to the input of data. PSRO 
mandates the local setting of standards 
of practice with regard to certain 
norms and criteria.26 That is, it re­
quires the setting of standards related 
to the process and result of patient 
care based on objective data, and more 
related to the quality of care than 
input measures have been shown to be.

Examples of measures of the quali­
ty of the outcomes of care are less 
numerous than those of input or pro­
cess. While some specific process ele­
ments have some relation to outcome, 
presently the only true outcome con­
trol measure is the malpractice suit.2 7 
Not only is the threat of suit alleged to

stimulate defensive practices (and thus 
have some of the characteristics of 
process control) but the possibility of 
suit serves as the final check on medi­
cal care. The malpractice suit comes 
into play when both input and process 
controls have failed to prevent a medi­
cally related injury.

All measures of quality control 
must be subject to an examination of 
their efficiency in enhancing quality. 
However, the effectiveness of malprac­
tice in insuring outcomes quality has 
never been critically examined. Per­
haps one of the reasons for this lack of 
scientific data is that the malpractice 
system has other facets and purposes 
than just quality control. For example, 
this system serves as a means of 
compensation for the injured patient. 
However, it is unclear that the mal­
practice system as it presently exists 
does an efficient, just or adequate job 
of either outcomes control or patient 
compensation. The premises on which 
its existence is based should therefore 
be subject to scrutiny. What is needed 
are studies which determine both the 
total cost, including social, political, 
and ethical considerations of the mal­
practice system and the relative worth 
of malpractice as both a control on the 
quality of care28 and as a compensa­
tory mechanism. Then the conflicting 
interests and values involved must be 
balanced and alternative systems con­
sidered. However, until the total costs 
of the systems are known and until the 
total benefits from the standpoint of 
improved quality of care and just 
compensation of injured patients are 
determined, it will be impossible to
objectively evaluate malpractice as a 

2 9social system.

PSRO as a Means of Quality Control

Neither the goals of PSRO (control 
of costs and improvement of quality) 
nor its method (peer review) are 
unique to the program. The former are 
concerns of providers, consumers, and 
payors of health care, and the latter 
has been utilized for some time in 
process measures of control. But

PSRO is different from any previous 
health control system in several impor­
tant ways. First, it legislatively re­
quires review of services for which the 
federal government is a third party 
payor. Secondly, it contains a struc­
ture for that review based on norms, 
standards, and criteria of care. Thirdly, 
it builds in both incentives to comply 
and sanctions against noncompliance.

Legislatively Required Review
The review of services required by 

the legislation is delegated to “quali­
fied organizations”30 composed, in 
the first instance, of physicians. This 
delegation is based on the premise that 
physicians are best qualified to judge 
the necessity and usefulness of physi- 
cians’ services. Arguments against 
this type of regulation are that it 
allows the regulated industry to con- 
trol the regulators, that there is no 
empirical data to support the conclu­
sion that physicians are best qualified 
to judge necessity and usefulness of 
medical service, and that there are 
insufficient standards set up by the 
legislation to support delegation to a 
non-governmental unit. However, 
this type of self-regulation appears to 
be a valid initial premise in a field as 
specialized as medicine. Moreover, the 
review of both medical process and 
outcome of medical treatment which 
is dictated by PSRO legislation is a 
definite step forward from the present 
“outcome review” afforded by mal-

3 4practice suits.
Neither of the two primary parties 

to medical care services, the providers 
nor the consumers, have expressed 
total satisfaction with PSRO. Many of 
the providers consider legislatively re­
quired peer review to be overreaching 
on the part of government and an 
unwarranted interference in medical 
practice,35 while consumers view the 
system as inadequate to assure the 
quality of care.36 While those who 
drafted and passed the legislation and 
those responsible for its administration

Continued on page 246
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understand the arguments on both 
sides, what should be emphasized is 
that however imperfect PSRO may be, 
it represents a significant step in the 
direction of quality assurance as well 
as cost control — a step the value of 
which has yet to be seen. The respon­
sibility for setting standards of care 
and for reviewing that care remains 
with the providers,37 whose role 
should require continuing reviews even 
in the absence of law. Thus, the 
providers, rather than attacking the 
system of PSRO from without, should 
avail themselves of the very real oppor­
tunity to mold it from within into an 
effective force for quality practice. 
The consumers, on the other hand, 
should view PSRO as at least a step 
toward assuring good outcomes, and as 
a step forward from a system in which 
the individual provider alone deter­
mines the necessity for utilization of 
services and facilities. For example, 
before the advent of PSRO, individual 
providers, in general determined what 
amounts would be paid out by Medi­
care and Medicaid.38 With PSRO 
those decisions are subject to review 
and measurement by standards which 
will reflect not only quality care but 
also local need.

Structure o f Review
The structure of the review process 

substantially revolves around norms, 
standards, and criteria. While norms 
and standards are mentioned specifi­
cally in the legislation,39 they are not 
well-defined by it and it was not 
without some effort that the National 
Professional Standards Review Council 
and the Task Force on Guidelines of 
Care of the American Medical Associa­
tion agreed on specific working defi­
nitions of the terms.40 Norms, as 
utilized by the local PSRO, are inde­
pendent, numerical descriptions of ac­
tual practice. An example might be

that ten percent of a certain popula­
tion have hypertension. Criteria are 
statements which to an extent define 
good practice. For example, a criterion 
as used by PSRO might be that hyper­
tension is a discoverable, treatable 
disease. Standards based on that cri­
terion would reflect variations in 
methods by which the disease could be 
diagnosed and treated. Thus, there are 
relations among the terms but they 
form more of a spectrum of care 
rather than a continuum.

The legislation further mandates 
that the Department of Health, Educa­
tion and Welfare and the National 
Professional Standards Review Council 
provide technical assistance to local 
areas in the development of stan­
dards.41 This provision assures that 
national resources will be available to 
the PSRO in its determination of 
standards. The 203 local review organi­
zations will not need to separately 
determine all the elements — norms, 
standards, and criteria — on which care 
is to be based and reviewed, but may 
draw on knowledge gained more effi­
ciently at a national scale. Thus, the 
structure of the review process gen­
erates a potential for cost savings. In 
addition, the structure of PSRO would 
appear to require the determination, 
on a national scale, of the medical 
procedures which benefit the con­
sumer and those which do not. This in 
turn would require federal interest in 
and support for research to develop 
data concerning clinical efficacy and 
the cost/benefit ratio of clinical prac­
tices which would be of considerable 
value to local providers.

While it may be argued that both 
control of the information on which 
decisions as to standards are based and 
control of the dissemination of that 
information may lead to “cookbook 
medicine” based on national standards 
of care, the legislation and the admin­
istration of PSRO require only that 
the data generated at the national level 
be taken into account in local stan- 
dards-making. Ultimate power and re­
sponsibility for standards-setting reside 
at the local level.42 Is it true that if 
local PSROs desire to utilize nation­
ally-produced data in standards-setting 
decisions, standards of care and pre­
sumably practice patterns might be­
come more standardized, tending 
toward the development of a national 
uniform standard of care. Whether

such a uniform standard would pro­
duce better medical care outcomes is 
unknown, and a uniform standard is 
intended neither by the legislation nor 
the PSRO program.. In fact, the legis­
lation requires periodic review of the 
norms and criteria on which the stan­
dards are based so that medical care 
will not become static.43

It is instructive to note that one of 
the principles evolved in malpractice 
law is the so-called “locality rule,” 
which is based on the principle that a 
physician is to be measured by the 
standard of care of others similarly 
situated.44 For a variety of reasons, 
this rule has been weakened, if not 
eliminated, in some jurisdictions.45 
With the advent of operational PSROs, 
the rule is likely to continue its demise 
as nationally generated data begins to 
form the basis on which decisions as to 
standards are made. Clearly, the struc­
ture of PSRO will affect malpractice 
not only through the determination of 
standards of quality care, but also by 
providing the potential for efficiently 
generated national data bases on which 
those standards may rest.

Incentives and Sanctions
A third primary difference between 

PSRO as a system of care review and 
other systems of review lies in the 
form of its incentives for compliance 
and its sanctions against noncompli­
ance. Other than the right to con­
tinued reimbursement for services pro­
vided (which is more properly cate­
gorized under sanctions against non- 
compliance), the incentives to comply 
fall into the area of limitations on 
liability. These incentives to comply 
are of two general kinds: incentives to 
give information useful or necessary in 
the review process, and incentives to 
comply with the standards set by the 
PSRO. The limitations on liability for

Continued on page 257
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