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Summary

Background. Microsurgical discectomies are an established procedure

in spinal surgery. This operating technique was first used in the Depart-

ment of Neurosurgery in Iceland in 1981 and has become standard

operative treatment for herniated lumbar discs. There is a great vari-

ability in outcome reports regarding recurrence rate and re-operation

rate. Few articles are based on follow-up of more than 10 years. This

article presents the results of a 20 years follow-up study.

Methods. A retrospective study of all patients undergoing micro-

surgical discectomy for herniated lumbar disc, from June 1, 1981 to

December 31, 1984. Outcome, based on recurrence rate, return to work

and patient satisfaction was determined by a self-evaluation question-

naire, phone interviews and patient medical records.

Findings. Of the 170 patients, 134 (78.8%) were included in the study

(M:F, 58:42%). Preoperative symptoms: back pain with sciatica 108

(80.6%), sciatica 20 (14.9%), back pain 2 (1.5%). Mean follow-up time

was 20.7 years (19.5–22.8). Recurrence rate was 12.7%. 19 patients

(14.2%) underwent a subsequent lumbar operation at a different level or

side. A majority of patients 108 (80.6%) returned to previous level of work,

26 (19.4%) lost some or all working capabilities. Patient satisfaction was

high, 91.1% reporting excellent (68.7%) or good (22.4%) results. 5.2% of

patients rated the outcome fair and 3.7% poor. Women reported worse

outcome than men, excellent M:F 74.7:60.7%, and poor 7.1:1.3%. There

was no significant difference in patient satisfaction in patients undergoing

additional operations or those with recurrence of the herniated disc.

Conclusions. Outcome was very good with 92.0% return to work and

91.1% patient satisfaction. The recurrence rate was 12.7% with a sub-

stantial number of cases occuring 10–20 years after operation. To con-

clude, microsurgical discectomies maintain a high success rate in the

long-term.

Keywords: Microsurgical discectomy; disc herniation; outcome;

follow-up.

Introduction

Microsurgical discectomies have become an estab-

lished procedure in spinal surgery. Since the first de-

scription of a herniated lumbar disc and the surgical

management, by Mixter and Barr [17], there has been

a vast progress in the surgical procedure. The microsur-

gical technique was introduced during the 1970s. Caspar,

Yasargil and Williams all reported their experience and

described their technique independently in 1977–1978

[6, 33, 36]. This operating technique was introduced in

the Department of Neurosurgery in Iceland in 1981 and

is currently the operative treatment of choice for her-

niated lumbar discs. The microsurgical technique offers

an excellent exposure with a less traumatic procedure

through a small incision.

There have been a number of studies on the outcome

of surgery for herniated lumbar discs. Previous studies

on the outcome of microsurgical discectomies vary from

moderate figures of 75–80% success rate [2, 5, 8, 21,

24, 26] to very high rates of 90–95% [1, 16, 18, 22, 34].

The evaluations are highly dependent on the criteria

used to define success and few studies are based on a

uniform, standardized method [12, 13, 26]. Most studies

however use one or more of the following measures:

subjective rating of the patient or surgeon and some

measure for treatment failure, i.e. recurrence of a her-

niated disc [11]. Previous studies have reported highly

varying recurrence rates, from a few percent [1, 8, 14, 21,

24, 32, 34] to moderate and high rates of up to 10–15%

[2, 10, 18, 19, 26]. Little has been published on the

appropriate length of follow-up after lumbar discecto-

mies, with time ranging from months to years [11, 25].

Furthermore, there is no consensus on the definition of

long-term follow-up. However, only few studies report a



follow-up duration of 10 years or more [1, 8, 10, 11, 18,

26, 30, 34].

The purpose of our study was to evaluate whether the

previously reported good short term outcome of micro-

surgical discectomies, including a previously published

outcome of our study group with 1–3 years follow-up

[27], is maintained over a longer period. This article pres-

ents a 20 year outcome of microsurgical discectomies

focusing on recurrence rate of herniated lumbar disc,

postoperative working abilities and patient satisfaction.

Methods and materials

The study was approved by the National Bio-ethics Commitee and the

Data protection Authority in Iceland. All participants gave informed

consent.

All patients undergoing a microsurgical discectomy for lumbar her-

niated disc in the time period between June 1st 1981 and December 31st

1984 were identified retrospectively from the operating records of the

Department of Neurosurgery in Iceland. The indication for operation

was radicular pain with or without associated back pain and a positive

myelogram, indicating a herniated lumbar disc. Patients previously

operated or with signs and symptoms of spinal stenosis were excluded.

These patients had previously participated in an outcome study con-

ducted in 1985 [27]. All participants were patients at a single institute,

and the operations were performed by either one of the departments

two chief surgeons. The operating technique used was essentially the

one described by Caspar [6].

All participants received a letter with a self-evaluation questionnaire,

followed by a telephone interview. The questionnaire included questions

about their current employment status, employment at the time of sur-

gery and wether they had to change work after surgical treatment.

Furthermore they were questionned on subsequent operations because

of back symptoms. Finally patients were asked to rate their satisfaction

with the results of surgery by evaluating their relief of pain according to

a given criterion (Table 1). During data processing the categories excel-

lent and good were classified as satisfactory results, and the fair and poor

categories were classified as unsatisfactory results. Additional data, on

pre-operative symptoms and information on subsequent operations, were

collected from patient records.

We defined outcome primarily in objective terms of recurrence and

return to work. Furthermore we looked at the patient’s satisfaction with

the results of surgery according to their subjective rating of pain relief.

Recurrence was defined as a lumbar herniated disc at the same level and

side. Working capabilities were defined to one of three categories:

previous level of work, change to lighter work due to back symptoms

and finally worker’s compensation cases.

Data items were compiled on a Microsoft EXCEL+ database

and analysis were perfomed with the SPSS+ statistical package for

Windows, version 12.0. Comparison between subgroups was made with

�2 and Fisher’s exact test where appropriate. p<0.01 was considered

significant.

Results

Of the 170 patients found in the hospital records, 134

(78.8%) were included in the study. Three patients were

lost to follow-up due to emigration, 16 patients were de-

ceased, 15 patients could not be reached despite exten-

sive attempts and two patients refused to participate.

Demographic and descriptive data of the participants

are shown in Table 2. Average length of follow-up was

20.7 years (range 19.5–22.8) and the mean age at time

of operation was 37 years (range 17–58), with no dif-

ference between the gender subgroups. Presenting symp-

toms were radiating back pain with or without sciatica in

the vast majority of patients. In reviewing the patient

records it was not possible to assess sensory deficits.

Severe motor deficits, �50% reduction of muscle power,

were registered in the records of 7 patients (M:F, 3:4), of

which one patient had paraparesis. The diagnosis of a

lumbar herniated disc was confirmed by myelography,

the investigation of choice at the time, in all cases. 95%

of patients were working at the time of operation. Seven

patients were on workers compensation, no difference in

numbers between gender subgroups.

Recurrence

Ninety-seven patients (73.1%) did not undergo any

further surgery of the back (Fig. 1). Seventeen patients

Table 1. Patient satisfaction – criteria for outcome

Parameter Criteria

Excellent 85–100% relief of pain

Good 50–85% relief of pain

Fair <50% relief of pain

Poor No relief or worsening of pain

Table 2. Patient characteristics

Total Female Male

Patients 134 56 (41.8%) 78 (58.2%)

Age� 37.0 (17–58) 38.3 (21–58) 36.1 (17–58)

Preop. symptomsy

– Back pain=sciatica 108 (80.6%) 42 (75.0%) 66 (84.6%)

– Sciatica 20 (14.9%) 12 (21.4%) 8 (10.3%)

– Back pain 2 (1.5%) 1 (1.8%) 1(1.3%)

Level of disc herniation

– L5-S1 56 (41.8%) 31 (55.4%) 25 (32.1%)

– L4-L5 71 (53%) 25 (44.6%) 46 (59 %)

– L3-L4 6 (4.5%) 0 6 (7.7%)

Employment status

Working 127 (94.8%) 52 (92.9%) 75 (96.2%)

– Strenous work=

blue collar

49 (36.6%) 10 (17.9%) 39 (50.0%)

– Medium 63 (47.0%) 34 (60.7%) 29 (37.2%)

– Sedentary work=

white collar

15 (11.2%) 8 (14.3%) 7 (9.0%)

Worker’s compensation 7 (5.2%) 4 (7.1%) 3 (3.8%)

Follow-up� 20.7

(19.5–22.8)

20.5

(19.5–22.7)

20.8

(19.5–22.8)

� Years (range).
y Missing data from 4 patients.
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(12.7%) were treated surgically for a recurrent herniated

lumbar disc. Two had a second recurrence and one male

patient was operated on 3 times for a herniated disc at

the same level=side. This patient was always symptom

free for 3–5 years in between operations and reported

almost complete relief of symptoms since the last opera-

tion, 10 years ago. Nineteen patients (14.2%) underwent a

subsequent lumbar operation for a herniated disc at a dif-

ferent level=side or another diagnosis (i.e. spinal steno-

sis). One patient has had 2 subsequent operations for

herniated discs at different levels.

The mean time to recurrence was 5.9 years (range

1.3–19.7) with 4 (24%) patients presenting with a recur-

rent disc herniation more than 10 years postoperatively.

Return to work

A total of 108 patients (80.6%) resumed their previous

work or changed work due to other causes unrelated to dis-

ease of the lumbar spine (Fig. 2). Fifteen patients (11.2%)

had to change their level of work due to back symptoms.

Eleven patients (8.2%), were receiving worker’s compen-

sation at the time of follow-up compared to 7 (5.2%) at

baseline. Among those receiving worker’s compensation

at time of follow-up, two cases were not due to back

symptoms. There was a significant difference between

genders, with fewer men than women receiving compen-

sation, 1.3 and 17.9%, respectively (p¼ 0.001, �2).

Satisfaction

One hundred and twenty two (91%) patients were

satisfied with the results of surgery, rating the procedure

outcome excellent or good (Fig. 3). Fewer women than

man regard the result satisfactory, 87.5 and 93.5%, respec-

tively (p¼ 0.238, Fisher’s exact test). Seven (5.2%)

patients reported the outcome fair and 5 (3.7%) patients

reported no relief or worsening symptoms. Fewer men

then women reported an unsatisfactory outcome, 6.4 and

12.5%, respectively (p¼ 0.181, Fisher’s exact test).

For further evaluation of the effect of postoperative

working abilities on patient satisfaction, the study group

was categorized into two subgroups: those who reported

a change of working capabilities due to back symptoms

and those who did not (Fig. 4) (p¼ 0.394, Fisher’s exact

test). Patients who were classified as working pre-op-

eratively rated the outcome as follows: 118 patients

(92.9%) regarded the results satisfactory and 9 patients

(7.1%) regarded them unsatisfactory. The rating among

patients receiving worker’s compensation prior to sur-

gery was less favourable with 4 patients (57.1%) satis-

fied and 3 (42.9%) unsatisfied (p¼ 0.014, Fisher’s exact

Fig. 1. The percentage within gender

undergoing subsequent lumbar opera-

tions. Recurrence defined as operation

for herniated lumbar disc at the same

level and side. Second or more reopera-

tions are excluded but described in the

text. N The number of cases

Fig. 2. The percentage within gender

returning to work. N The number of

cases
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test) although a direct connection can not be affirmed

and might be a coincidence or due to a ‘‘confounder’’.

To evaluate the effect of recurrence on patients sub-

jective outcome rating we divided the study group into

two subgroups according to recurrence or not (Fig. 5).

Patients with recurrent lumbar disc herniation and pa-

tients without recurrence reported satisfactory outcome

in 82.4 and 92.2%, respectively. 17.8% in the recurrence

group regarded the outcome unsatisfactory compared

with 7.8% in the group with no recurrence (p¼ 0.180,

Fisher’s exact test).

Discussion

Recurrence

Our finding of a 12.7% recurrence is a little higher

than commonly reported in previous studies document-

ing recurrence rates lower than 10% [1, 8, 14, 19, 21, 24,

34]. In a recent publication, Atlas et al. [5] found a 25%

re-operation rate in a 10 year follow-up of patients treat-

ed surgically for lumbar disc herniation. Their study

however did not specify which patients underwent a sub-

sequent operation for a true recurrence of lumbar disc

herniation and the study population underwent macro-

scopical as well as percutaneous discectomies. Few stud-

ies are available for true comparison since many of those

previously cited either have a much shorter follow-up

[1, 14, 21, 24] or include patients who underwent macro-

surgical discectomies [19, 21]. Other studies however

have reported a similar [2, 18, 26] or higher recurrence

rate of up to 15% although after a shorter follow-up [10].

It is important to note that of the recurrent disc her-

niations 24% presented more than 10 years after the

operation which might explain the somewhat higher

recurrence rate in our study compared with the previous

best results. The present results are in accordance with a

previously published outcome of the same group stud-

ied, showing a recurrence rate of only 2.7% with a mean

follow-up period of 2.6 years (1.4–4.8) [27].

The present results can be compared with observa-

tions of the natural history of lumbar spine diseases

causing sciatica, although publications on this subject

are scarce [5, 23]. Atlas et al. [5], in comparing the

surgical and non-surgical management in a 10 year

follow-up study, found no difference in the 2 respective

Fig. 4. Effect of employment status on patient satisfaction. N The

number of cases

Fig. 5. Effect of recurrence on patient satisfaction. Satisfactory

(excellent=good), unsatisfactory (fair=poor). N The number of cases

Fig. 3. Patient satisfaction, percentage

within gender. N The number of cases.

Excellent and good categories classi-

fied as satisfactory results, fair and poor

categories classified as unsatisfactory

results
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patient groups with 1 in 4 patients requiring a spinal

operation in the follow-up period. Our findings correlate

to these results with 73.1% of patients requiring no

further spinal operation in the 20 year period. Hence,

the observed result in this study might be what to expect

in a continous degenerative disorder. Or as described

by Robert Warren Williams: Finally, always remember

that the benign diseases of the lumbar spine that cause

sciatica are degenerative, ongoing and progressive [34].

Working status

According to our data a majority of the group studied

returned to work, or 92.8% although a small proportion

had to change their level of work (11.2% of the total

group). This is a somewhat higher proportion than found

in previous studies, reporting a return to work between

68 and 91% [1, 5, 18, 21, 34]. Donceel and Du [7] retro-

spectively evaluated 3956 patients treated surgically for

lumbar disc herniation and found only 70% able to

resume work. Moreover they concluded that most pa-

tients resumed work less than 1 year after the operation.

There is a good correlation of the present results with

previously published results from the same study group

with 81.5% returning to previous level of work in a

3 year follow-up [27] and 80.6% in the current study,

with a slight difference, although not significant, prob-

ably due to a slightly higher proportion lost to follow-up

in the latter study.

There was no considerable increase in patients re-

ceiving worker’s compensation after surgery. However,

the gender distribution changed significantly with fewer

men than women receiving worker’s compensation at

time of follow-up compared with the distribution pre-

operatively. Little has been published on the difference

in postoperative employment status between genders.

Donceel and Du [7], in evaluating a large study popula-

tion, found that patients receiving worker’s compensa-

tion prior to surgery for lumbar disc herniation were

more likely to be male. But they did not report any

gender difference in post-operative outcome. However,

the subgroups in our study were small and hence it will

be hard to generalize from our findings.

Satisfaction

Previous studies report a widely varying outcome

of microdiscectomies. Our findings, with a majority of

patients (91%) rating the procedure outcome excellent or

good, are comparable to studies reporting high success

rates of 90–95% [1, 16, 18, 22, 34] but somewhat higher

than studies reporting moderate figures of 75–80% [2, 5,

8, 21, 24, 26]. There was no significant difference in the

present results compared with the 86.3% patient satis-

faction reported in the short-term study of the same

group [27].

Fritsch et al. [10] found that significantly fewer men

than women report a satisfactory result. Our findings

indicate, to the contrary, that women are less satisfied.

87.5% of women compared to 93.5% of men reported

the results satisfactory although this did not reach sig-

nificance. Loupasis et al. [15] found similar results with

female gender being predictive of a poor outcome. How-

ever, the majority of previous studies does not report a

gender difference.

Vik et al. [30] and Schoeggl et al. [26] both reported

a significantly less favourable outcome of re-operated

patients compared to those not operated on again.

According to our data, 17.8% of the patients with recur-

rent disc herniation regarded the outcome unsatisfactory

compared to 7.8% of those without recurrence, indicat-

ing a similar correlation. However, this difference did

not reach significance.

It is generally believed that the primary prognostic

factors associated with poor outcome are worker’s com-

pensation prior to operation [3, 7, 24, 28] and long dura-

tion of symptoms [9, 20, 23, 24, 28, 31]. Our findings

show a similar trend with 92.9% of the population

working prior to surgery rating the results satisfactory

compared to 57.1% of those receiving worker’s com-

pensation at baseline. Due to the retrospective nature

of our study we were unable to gather reliable data on

length of symptoms before operation. Hence, we did not

assess the effect of duration of symptoms on patient

satisfaction.

Strengths and weaknesses of the study

Strengths of our study include the uniformity of the

study group, consisting of patients from a single center,

and the exceptionally long follow-up of 19.5–22.8 years.

There are no previous studies with a similar length of

follow-up, as far as we are aware. Williams [34] reports

a 15 year follow-up after microsurgical discectomies and

several studies report a long-term follow-up of 10 years

or less [1, 5, 8, 10, 18, 26, 30]. Loupasis et al. [15]

reported outcome of lumbar discectomies with a fol-

low-up of 20 years for some patients but included

patients with a markedly shorter follow-up and the mean

follow-up was 12.2 years. Furthermore, we were able to

20 years follow-up after the first microsurgical lumbar discectomies in Iceland 55



compare our present results with initial outcome data

from the same group, which is rare [8]. There was a

good correlation of outcome between the studies, with

similar return to work and patient satisfaction but an

expected difference in recurrence rate. Woertgen et al.

[35] however, found that outcome can be inconsistent

between follow-up and that different prognostic factors

might apply to outcome at different time of follow-up.

The main limitation of this study is that it is a retro-

spective observation and not controlled. Hence, we were

not able to assess different predictors of outcome, apart

from pre-operative working status. Another possible lim-

itation might be the definition of outcome. We regard the

objective parameters, recurrence and return to work as

the primary outcome parameters. The subjective grading

of outcome, patient satisfaction, was based on the pa-

tients grading of pain relief although not according to a

standardized protocol. Many authors have discussed the

lack of uniformity in outcome studies for lumbar disc

surgery [12, 13, 26]. Few studies are based on a uniform,

standardized method making comparison between stud-

ies difficult. In our review of the literature we found 14

outcome studies using 10 different rating scales [2, 4, 8–

10, 15, 20, 21, 24, 26, 28–30, 37]. Three studies used the

Oswestry Low Back Pain Disability Questionnaire and 3

studies used the Prolo functional-economic outcome rat-

ing scale while there was a different rating scale for each

of the remainig studies. Assessments on three or four-

step scales, similar to the one used in the current study

for patient satisfaction are widely used [1, 2, 8, 18, 24].

Most studies however use a subjective rating by the

patient and=or the surgeon as well as some objective

measure for treatment failure, i.e. recurrence or reopera-

tion rate [1, 2, 8, 10, 11, 15, 18, 24] making comparison

possible. In order to be able to compare the present data

to previously published outcome of the same group stud-

ied, as well as previous findings by other authors, we

defined outcome as mentioned above.

Graver et al. [12], in assessing the reliability and

validity of outcome evaluations after lumbar surgery,

found return to work of high importance in defining

outcome, as well as correlating significantly with a

Clinical Overall Score (based on pain intensity, physical

signs, funtional status (Oswestry) and analgesics).

Relation of this work to other

The comparison of long-term outcome of microsurgi-

cal discectomy in the present study to available outcome

studies of conservative treatment is favourable. Atlas

et al. [5] report a higher satisfaction among surgically

treated patients than nonsurgically, 69 and 61%, respec-

tively, with a generally lower satisfaction rate than in the

present study. However, Weber [31] in a study of the

10 year results of operative treatment compared with

conservative treatment, suggest that there is no differ-

ence in outcome in the two groups in the long-term.

Comparison of the long-term outcome of microsurgi-

cal discectomy to available data on long-term outcome

of standard open discectomies is also favourable. Pappas

et al. [21] and Loupasis et al. [15] report a somewhat

lower satisfactory outcome than in the present study, 80

and 64%, respectively. However, they report a more

favourable re-operation rate of less than 10%. Yorimitsu

et al. [37] report a recurrence of 12.5% in a 10 year

follow-up which is similar to the results of the present

study but after a markedly shorter observation period.

Recent analysis of outcome of microsurgical dis-

ectomies compared to sequestrectomy shows now

difference in early recurrence rate compared with micro-

surgical discectomies [29] and long-term results on se-

questrectomies are not yet available for comparison.

There is currently no similar data available on the

long-term outcome of various minimally invasive tech-

niques for herniated lumbar discs. A well defined pro-

spective study, comparing the long-term outcome of

microsurgical discectomies with even less invasive sur-

gical options, might provide valuable data in the future.

Conclusion

The outcome of microsurgical discectomies, 20 years

after operation, is very good with almost 92% of

the patients fit to work and 91% patient satisfaction.

Recurrence of the herniated lumbar disc continues to

be a problem. Although this is not more than what might

be expected in conservatively treated patients and re-

flects the on-going nature of benign lumbar spine dis-

ease. Our observation is in accordance with previous

outcome studies and futher confirms the role of micro-

surgical discectomies as standard treatment for herniated

lumbar discs since a high success rate is maintained in

the long-term.
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Comments

In this manuscript the authors present a retrospective review of

134 patients who underwent surgery for lumbar disc herniations. Using

an exceptionally long observation time they show outcome results after a

follow up of 20 years. The overall results are encouraging in that they

support the need for surgical management in these patients. However the

study has some major weak points. This is not a controlled study which

would ensure that all patients were included under the same conditions

thereby preventing a selection bias. For the evaluation no standardized

questionnaires were used. Therefore a comparison with other studies will

be difficult. Detailed information about the content of the questionnaires

and the classification systems used in this study is missing. This study

does not offer relevant new information except for the data that a portion

of 12.7% of recurrent disc herniations can be estimated after a mean

observation time of 20 years.

M. Winking

Osnabr€uuck

In their paper the authors describe the long term outcome of 170

patients undergoing microsurgical discectomy. They evaluate a time
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span of 20 years, one of the longest for this operation methodology

available. They report a recurrence rate of 12.7% and a patient satisfac-

tion of 91.1%. 80.6% of these patients resumed their previous work and

19.4% lost their working capabilities.

This is a very interesting study underlining the usefulness of lumbar

microdiscectomy, provided the indication is properly set. This is a

comment of my own and not a result of the study. However, as the

indications show, that are reported in this study, all patients had a lumbar

disc sequestration and clearly defined clinical symptoms, underlining

my statement. The results reported in this paper are in the upper levels in

comparison to other published reports. The paper is clearly written and

the pertinent literature quoted. The problems of this study are clearly

seen and discussed by the authors. All in all this is a useful contribution.

Alexander Brawanski

Regensburg
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