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The failures and poor results of lumbar spine surgery are analyzed in a
retrospective study of 1 05 consecutive patients referred to the authors for
evaluation during 1976. Those who had a history of industrial or vehicular
accident outnumbered others by about two to one. Review of histories,
physical findings, and myelograms in most of the patients failed to substantiate the diagnosis of ruptured disc or nerve root compression. Many
of the failures occurred in those patients in whom little if any evidence of
nerve root compression was found. The indications for surgery were poor
in this group. Other failures occurred in patients who had improper, incomplete, or inadequate operations, especially those with lumbar
spondylosis, a retained fragment of disc, or surgery at the wrong level. If"!
addition to failures, poor results were recorded in patients who had significant nerve root or cauda equina injury from surgery, associated "arachnoiditis" which is thought to result from surgical trauma in many instances, or multiple operations leading to a hopelessly disabled state.
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OORRESULTS
OFlumbar spine surgery continue to present a host of problems, are difficult to treat. and add to the increasing

-

numberof disabledpersons.
The socioeco-

nomic implications of this problem and the existenceof
a large number of persons who have persistent pain
raiseserious doubts among many thoughtful physicians
about the wisdom of operating on the lumbar spine at
all. Patients are sometimes reluctant to consider an operation that would surely be effective becausethey fear
the consequences.
Despite a vast literature on the subject of lumbar
spine and lumbar disc surgery. our impression for several years has been that there remains a large. if not increasing, number of patients in whom surgical results
have been poor. Many of these patients have pain that
f,~
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is worse than that for which the procedure was undertaken. Others have additional or new neurologic deficit
as a direct result of the operative procedure.
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MATERIAL AND RESULTS
In an effort to study the reasonsfor failure of lumbar
spine surgery, we reviewed the records of such patients
referred for evaluation during 1976. During the year
studied, we saw 105 patients about whom we were able
to gather data consideredsufficient for analysis. All had
undergone one or more operations on the lumbar spine,
most often for removal of a disc, and were referred either becauseof persisting or increasedpain or because
of neurologic deficit (Figure I). Patients operated upon
primarily at this institution were specifically excluded to
eliminate personal bias.
The study was conducted in three portions: a review
of the patient's clinical status before the initial operation, a review of the operative procedure itself, and a review of the patient's postoperativestatus. Becausemuch
of the information in the first two areaswas gained from
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Fig 1 A. Initial preoperative normal myelogram in a patient with low-back pain and no root pain (1966). B.
Symptoms persist. Myelogram before second operation (1968). C. Myelogram after second operation. extensive arachnoiditis with block. Patient now has
cauda equina syndrome (1972).

reports, summaries, hospital records, and operative
notes, much of the information we sought was not always obtainable. As much factual material was included as could be gained from the patient's history and
from materials received.The data obtained are to some
extent unavoidably incomplete.
Patients were seen initially at the Lahey. Clinic; 28
were then hospitalized for further study or for treatment. Forty-two patients came for consultation on their
own; the remainder were referred in more or less equal
numbers by private nonsurgical physicians, neurologic
surgeons,and orthopaedic surgeons. Sixty-five patients
were men and 40 were women.
A retrosp~ctivestudy of the entire group of patients
indicates that it can be divided into two broad categories. First are those patients in whom operation was
not clearly indicated and in whom a poor result would
be predictable. Second are those for whom operation
was clearly indicated but in whom the operation was
technically unsatisfactory.
In the first category, patients who had poor indications, 72 of the total 105 patients had no symptoms
until they sustained an injury, 62 of which were sustained at work and ten of which were sustained under
other circumstances.
Other patients who had no history of trauma but were
seen for recurring "acute back" or persisting back pain,
sometimeswith sciatic component, underwent operation
under the mistaken or misguided notion that a significant intervertebral disc problem was the cause. Of the
entire group, 27 patients actually never had extremity
pain before their initial operation.
The fact that in many cases the diagnosis was er-

roneous and indication for surgical treatment was is substantiated by Tables I and 2, which outline
initial neurologic symptoms and neurologic signs. It iS~""
noteworthy that 78% of patients whose previous records:
were accessiblenever complained of weaknessor numb~L
ness before operation and, likewise, 78% showed no:?~;';::
~'1'\'1'
neurologic signs in their initial examination. Further-t
more,

as

Table

3

indicates,

46

patients

(61%)

had

nor'-'1,,-1
"

mal results on myelography before operation. We were.1",
able to review 62 initial myelograms ourselves a~d ha~.~~}
acceptablereports on 13 others. The myelographic find;;~
ings on 30 patients were not definitely known. Five pa-~
tients who underwent operation for back pain alone had~~
no radicular symptoms and had a normal examination~~
"
and normal myelogram.
,\:;j
A review of the operative procedures reported as~~,
gathered from operative notes indicates that most of thei;~
patients (92 of [05) underwent some form of hemilami-.':~
nectomy, usually partial, and ten patients had spinal fu-;~
sion. Foraminotomy was said to have been carried out~"':
in four patients, laminectomy in only two. In [2 pa-:~
tients, the type of initial operation could not be deter- ,'j
mined. It was often difficult to tell from operative notes
'.~

Table

Initial Neurologic

Absolute
Irequerlcy

Symptoms

Relative
frequency
1%)

Adjusted
frequency
(%)

3
60
23

4
78
Missing

Weakness

Numbness
Both
None
Unknown
Total

3
63
24
105

;i
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Initial Neurologic Signs

"f
.~

Weakdorsiflexion
Absentankle Jerk:nc
weakness
Weakplantar flexion
absent ankle lerk
None
Unknown
Total

I

3
40
49

78
Missing

, .

, '."

105

f

,,'I

..

~

how much bone was removed, how much nerve root,
spinal canal, or foramen was exposed,how much nerve
root or cauda equina compressionmight have been due
to spondylosis rather than to soft protruded or ruptured
disc,and what type of operation was carried out, for example, when the term "laminotomy" was used. In general and in relation to the type of lesion described, we
think that in about half of the patients the operation itself provided what we would have considered an inadequate exposure, whether for ruptured disc or
spondylosis.Some operative notes indicated removal of
two discs or exploration of two spaces,suggestingquestionable indications for operation (Figure 2).
While some institutions still advocate lumbar spinal
'ion in conjunction with disc removal,4".so
most studies
~ethat this procedure had no advantageover disc re'm"ovalalone.1.".46.s4
Ten patients in our serieshad undergonefusion in an attempt to improve their situation and
receivedno benefit from the operation.
Fifty-three patients had more than one operation;
among them six (11%) improved, 18 (34%) did not
change,and 29 (55%) worsened (Tables 4 and 5). While
r.hechance of improvement decreaseswith each subsequentoperation, surgery may be indicated if the clinical picture suggestspersistent, recurrent extrinsic nerve
root compression.'4.n.40.ss
Six patients referred to in Table 6 had extruded discs
rather than simple protrusions. What happenedin these
casesand why did thesepatients not have a good result?
Patientswho have an extruded disc should have a satisfactory outcome after operation. Two of these patients
with disc extrusion were found to have retained fragTable 3. Initial Myelogram
Adjusted
frequency
(%)
Normal

5 and L5-S1
Idylosis
~dYIOSiS
(block)
Questionable
Unknown
Total

:
~

ti!l-

\'Wi
~t'

""

~
ii~

"

~,__"",,'e

30
105

28
100

".

-

Fig 2. Normal myelogram of patient with low-back and no radicular
pain. Discs were removed at two levels.

ments; thus, they never obtained relief of pain, and the
additional fragment subsequently had to be removed at
another operation (Figure 3). One patient had early recurrence or at least was considered to have early recurrence, but may also have had an undetected fragment
which, within a matter of a few months, produced recurring nerve root compression, also requiring another
operation. One patient before operation had rather severe cauda equina compression due to a midline extruded fragment. Surgical treatment was unfortunately
delayed for 2 weeks. Although the extruded fragment
was eventually removed, the patient was left with a residual cauda equina syndrome. One patient had a motor
and sensory L5 nerve root syndrome that was worse after operation than before as a result of surgical trauma
to the L5 nerve root. One patient had postoperative
pain and dysesthesiasin a radicular distribution.
A review of the operative notes and records found no
indication that attention was given to the location of the
extruded fragment in relation to the neurologic findings
of the patient or the myelographic localization. In other
words, the operation was a more or less routine exposure directed at the interspace,with no thought given to
the nerve root involved or to whether the fragment may
have extruded above or below the space,in the midline,

61

3
4
Missing
100

',...J

". y.
I,. ;"~

~requency
('HI)
None
One
Two
Three
More

than three

Unknown
Total

9
9
2
0
105

49
31
9
9
2
0
00

'1M

90
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Table 5. Results of Repeat Operations

Absolute
frequency
Improved
No change
Worse
Not applicable
Unknown
Total

6
18
29
52
0
105

RelatIve
,frequency
,
(%)

-

6

17
28
49
a
100

\.

Ad;usted
frequency
(%)

11
34
55
Missing
a
100

Fig 3. Retaineddisc fragment!

I

at site of previous hemilaminec-

tomy The clip marks the Surgi- (
callevel
)

or far laterally. The operative notes also did not give
any indication of whether the surgeon had considered
that there may have been cauda equina compression
from the extruded fragment rather than involvement of
one or two nerve roots. The operation clearly was carried out in a routine fashion without regard for the neural entity involved.
Tables 7 and 8 show not only the low percentage of
patients whose conditions were improved by the initial
operation (32%) but also that the improvement was
short-lived; in 17 of the 34 patients who did show some
iinprovement, it lasted less than 6 months.
A review of the patients ~s they finally presented
themselvesfor evaluation allows some comparison in
the matter of their symptoms and signs with their status
before operation. Table 9 showsan increasednumber of
patients after operation having leg pain, subjective neurologic symptoms, sphincter difficulty, and corroborative objective neurologic signs.
While our preoperative statistics are not as accurate
as our postoperative statistics, it is clear that significant
new deficit occurred as a result of operation in many patients. No other series discussingcomplications of lumbar disc surgery has demonstrated this finding.3,S,J4,49
Of the 28 patients in the entire serieswho were hospitalized for further evaluation, myelography was carried
out on most of them, and l4 were subsequently operated on (Table 10). Among the nine patients who were
improved were those who had a retained fragment of
extruded disc, an early recurrence of extruded disc, operation at the wrong level so that nerve root compression persisted, or spondylosis with inadequate decompression of nerve root or cauda equina (Figures 4 and
5). The five patients who showed no change and no improvement were all found to have epidural scar or localized arachnoiditis. These patients underwent operation
becauseof unremitting sciatic pain, and we could not

distinguish the fibrotic pathology from a recurrent fragment of disc before operation either clinically or by my"'
elography.
Our primary goal was to analyze the possible reasons
for failures and poor results in this unfortunate group of'

patients.This surveylendsdocumentationto the thesis~.
"'

that much of the current failure of lumbar spine surgery..',
is due to improper selection of patients and to poor sur..
gical technique.
DISCUSSION

\!
"
.~

After a clear description of ruptured disc was re~,t
ported by Mixter and BarrJ2 in 1934, many large series',"
of cases soon appeared in the literature9,'6,),.J5..2..J.46.55
re-':
porting satisfactory long-term results in 75% to 98% of
patients. It became obvious that better results could be
achieve<;i if adherence to rigid criteria for operation
were followed. Patients who had sciatic pain and clear
evidence of a monoradicular syndrome did far better after operation than did those patients who had predominantly back pain.,..'7 Any satisfactory surgical results must be weighed against studies that show that up
to 79% of patients with acute sciatic pain can improve
and return to work after nonsurgical therapy!.'7,.7
The cynical attitude that those with pending compensation or litigation will not have as good an outcome
as those without a vested interest in continuing their disability is borne out by statistics.".27.40
Hughes21 and Ras.
kind and Glover7 have clearly pointed out that nonfinanTable 7. Results of Operation-tnitial

Table 6. Operative

Disc "extrusion'
Disc 'protrusion
Normat disc
Unknown

Findings

Absolule
frequency

Relative
frequency
(%)

Adjusted
frequency
(%)

6
67
5
27

6
64
5
25

8
86
6

Improved
No change
Worse
Neurologic deficit
Unknown
Total

Procedure

Absolute
frequency

Frequency
(%)

34
38
27
6
0
05

32
36
26
6
0
100
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FAILED

cial psychodynamic factors can also influence a
patient's symptoms and disability. In addition to this, it
is our impression that the overwhelming majority of patients who have back symptoms due to injury do not
have clinically significant herniated or ruptured discs.
Our seriesis heavily overweighted with a large number
of patients who sustained back injuries. Furthermore, it
seemsevident, on review of the patients' problems, that
mostof these back injuries were probably muscular and
ligamentous strains, some with prolonged symptoms
due to malingering or to neurosis, and that surgical removal of an intervertebral disc was inappropriate treatment and served only to aggravate the problem. Many
of the ope;ative recordswe reviewed reported disc "protrusion" in patients who had no symptoms or signs of
erve root compressionand normal myelographic find~~s.We could only conclude that surgical intervention
this type was clearly ill-advised and unnecessary.
Once operation has been performed after industrial or
other injury, the disability often becomesfixed and permanent.Not only does the operation produce additional
trauma, but in a senseit lends an aura of justification to
the litigant or compenseein the pursuit of claims.
We consider inadequate surgical exposureto be a major technical problem in our series. Of the operative
notes,radiographs, and myelograms that we were able
to review, exposure was deemed inadequate in 62%
(Figure 6). Hakelius'7 of the Karolinska Institute in
Swedenreported a 3% incidence of serious nerve root
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damage in his series of lumbar disc operations. He
stressedthe necessity of removing a small amount of
bone to prevent postoperative pain from facet disruption. We consider a 3% incidence of nerve root damage unacceptably high and think that as much bone as
is necessaryto demonstrate the condition clearly should
be removed.,..3O.).
Wide bone removal, even partial facetectomy, does not increase postoperative morbidity.'1.12
In the presence of disc herniation or extrusion, hemilaminectomy should extend above and below the mass
to the lateral wall of the spinal canal and should often
include foraminotomy.).14.lsShenkin and Haft46 have
shown that this allows clear visualization of the affected
nerve root. Disc removal can be accomplished without
the excessiveretraction of the nerve or dura which leads
to nerve root or cauda equina injury, scarring, and
arachnoiditis. Epidural veins can be seen and avoided
and bleeding easily controlled. Wide exposureand foraminotomy avoid missing a lateral fragment and allow
satisfactory decompression for spondylosis or bony inpingement.'2 Should there be symmetric spondylotic
narrowing, wide laminectomy at that level and exploration of the affected root should be performed as described by Epstein et al'a and Verbiest.s2Spondylosis

Table 9. Comparison of Preoperative and Postoperative
Neurologic Findings
Preoperative
Subjective
Leg pain
Numbness
Subjective weakness
Objective
Sphincter
Sensory loss
Weak dorsiflexIon
Weak plantar flexIon
Weak dorsiflexion an<
plantar flexion
Veak quadriceps
- Absent ankle jerk; no
weakness
Absent knee jerk

Mi.;
~,

PostoDerative

Number

Percent

Number

Percent

'8
?

82
15
4

01
58
41

96
55
39

10
69
30
18
10

0
,6
!9

6
6

Fig 4. Extruded disc LS-S1
(arrow). The two previous
hemilaminectomies at L3-4
and L4-S are marked by clips.

6
49
0

4

13

ilij

~
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Fig SA. Postoperative radiograph in a patient with severe spondylosis demonstrates
strates persistence of complete block at L4-5.

may require extensive laminectomy and decompression
of the cauda equina as well as individual nerve roots,
but ruptured disc producing nerve root compression
sufficient to require operation almost never involves
more than one disc or one interspace simultaneously.
Two patients in our series had operation performed at
the wrong level, indicating the importance of exposing
the sacrum at operation.2s In our experience, normal
findings on myelography are rare in a patient who has a
ruptured disc or spondylotic nerve root compression significant enough to require surgical intervention, so that
the high percentage of normal myelographic findings in
this series suggests that the indications for operation
were inadequate. When taken in combination with the
data presented in Tables land 2, the evidence is even

more substantial, if not corroborative. Gurdjian et ai, IS

in support of myelography, have shown that myelography is 85% accurate at L4-5 and 64% accurate at L5S 1. An accurate anatomic diagnosis before operation is
imperative.2) Hudgins'" has shown that in those patients
who have good neurologic evidence of nerve root compression and a crossed Lasegue sign, a disc herniation
could be predicted with as high a degree of accuracy as
with a myelogram. He reasoned that, since most disc
herniations occur at the lowest two levels, exploring

~

laminectomy

L2 and 3 (arrow).

-

B. Myelogram demon-

both 1Spreferable to performIng myelography on
patient.17.20.46.48 This viewpoint disregardsthe
tance of myelography. In our experience it has
useful not only in confirming the diagnosis
disc and ruling out other intraspinal pathologic
tions but also in
fragment. Thus the surgeon may have a more
anatomic localization of the disc fragment to
with the neurologic signs before operation. The
objective may be quite different for a midline or
lesion or for a fragment extruded above or below -disc space.The operation then is directed at the lesion:
and not blindly at more than one level. L
epidural venography, and electromyography haveLrarely been helpful.
:The "failed back" has becomea medical, social, legal,
and economic problem to the individual patient and to
society.2.24.2K
It is a large source of disability and compensation not only in the United States but in other industrialized countries as well.h.17.48
The largest group of
patients consists of men in their most productive
years.'.17.48
In an excellent review of industrial-related
low-back problems, Aitken I showed that 25% of those
~

"

with ruptured discs and 46% without ruptured discs
,fOllnn
~
-- operation
:It.
never returned to work.

~;;,,:
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the patients whose back surgery failed had been treated
initially by neurosurgeons. There is room for improvement in both specialties.

!

1\
.,

Fig 6. Myelogram in a patient with a severe LS root syndrome. She
had previously had bilateral L4-S "laminotomies"
in separate operaDons for extruded disc. No removal of bone was evident radio1raphically; this was confirmed at operation 1 week alter the last lamotomy. Only the ligamentum flavum was excised. Dural laceration
5 found. The disc had been removed.

~~ead3' and Kraff" have argued that medical, ecoftomic, and social systemsactually encouragecontinued
disability.
Many surgical procedures have been attempted to
salvage the "failed back." None has been uniformly
successful. Some procedures, such as dorsal column
stimulation, after an initial enthusiastic acceptancehave
been relegated to a more realistic therapeutic position.29.33
At the present time, the pain clinic type of approach,as expensiveas it is in terms of a patient's financial and emotional investment, may offer some hope for
allowing these people to live with their problem.'R.3R.44
Many fads have recently been introduced into the treatment of lumbar spine problems; chymopapain and facet
denervation are only two of these.39.41.4s.sl.s3
New methodsof fusion have been proposed.4Thesewill not be the
answer.Careful surgical technique and rigid criteria can
improve our unfortunate statistics.
Obviously the surgeon must be well trained to perform spinal surgery. Jones,~2however, who pointed out
that the Association of Bone and Joint Surgeons believesthat no orthopaedic resident is fully trained unless
his training qualifies him to perform intervertebral disc
~urgery, admits that 26% of orthopaedic training pro-'lms are inadequate in this regard. Gardner'3 believes
).t

spinal surgeryshould be performedonly by fully

Trained specialists. His survey indicated that in "half of
OUrleading postgraduatetraining centersthe orthopedic
trainee receives no, or at most, preceptorial training in
.~isc
surgery." Despite this, our seriesshows that 42% of
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