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Abstract The purpose of our prospective study is to
evaluate the surgical outcome among patients aged
80 years and above, who underwent surgery for lumbar
spinal stenosis. We assessed patients’ clinical and demo-
graphic data, procedures, perioperative complications,
preoperative and postoperative pain intensity, basic activ-
ities of daily living (BADL), patients’ satisfaction, the need
for repeated surgery, and overall mortality. Thirty-nine
patients more than 80 years of age were operated in our
institution in the last decade. Twenty-five of them were
followed-up with a mean 36.8 months after the operation.
The Barthel index was used to evaluate pre and postsurgery
ADL, and the visual analogue scale (VAS) was used to
evaluate pain. The satisfaction rate of the patients before
and after the operation and the complication rate were also
evaluated. A significant reduction in VAS (P < 0.001) and
a significant increase in the Barthel index (P < 0.001) were
recorded. Seventy-six percent of the patients were very
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satisfied or somewhat satisfied with the operative results.
Fifty-two percent of the patients had complications (0.9
complications per patients), however, about half of them
were minor. No operative or perioperative mortality was
noticed and the overall hospital stay for these elderly
patients was 3.6 days on average. Surgery in very old
elderly patients is safe and effective in the treatment of
spinal stenosis, who did not respond well to the conser-
vative treatment. The surgery did not increase the
associated morbidity and mortality and most of the patients
benefited from the surgery in terms of reduction in pain,
increase in ADL and walking ability and overall increase in
the satisfaction rate.

Keywords Elderly - Octogenarians - Spinal stenosis -
Satisfaction - Surgery

Introduction

It is well known that the general population is aging and
people are living longer. Rapid demographic changes in the
elderly population raise other important concerns such as
the healthcare. The proportion of the US population aged 65
and above is predicted to rise from 12% in 2000 to 20% in
2030 [1]. The elderly currently account for more than one-
third of all healthcare spending, and changes in the lon-
gevity and number of elderly persons in the United States
are expected to further increase the expenditures [7, 26].

More than 17 million people aged 65 years or above in
the United States experience at least one episode of low
back pain (LBP) or low extremity pain (LEP) in a calendar
year [29]. Six million of these individuals suffer from
compromised quality of life because of frequent episodes
[29].
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As more people are living into their eighth decade,
medical disorders that used to be associated with a much
younger population are now occurring more frequently in
these older patients. Aging is not a disease; however, there
is a relation between age and disease. Age-related changes
in the lumbar spine are physiological processes resulting in
degenerative changes that may lead to lumbar spine ste-
nosis [9]. Now lumbar spinal stenosis is one of the more
frequent condition seen in any orthopedic or neurosurgical
practice [6, 30]. Acquired degenerative spinal stenosis
usually develops in the seventh decade. Symptoms usually
consist of back, buttock, and/or leg pain, with lower-limb
sensory and motor deficits. The low back pain (LBP) and
low extremity pain (LEP) most consistent with lumbar
stenosis usually worsens with ambulation. Patients with
lumbar spinal stenosis usually report difficulty in walking
long distances, as they were able to do before the stenosis.
Spinal stenosis has been recognized as a disorder that is
complex, challenging to treat, and associated with wide-
ranging adverse consequences, including physical disabil-
ity [16], psychosocial disruption which manifests as
depression, anxiety, insomnia and social isolation [4, 8, 13,
21], increased use of healthcare resources [3], and may lead
to exacerbation of comorbid diseases.

Nonsurgical treatment, such as physiotherapy, analgesic
drugs or NSAID and epidural steroids injection is effective
in some of the cases. Failure of conservative treatment is an
indicator to consider surgical intervention. Surgical
treatment is usually performed in patients with moderate-
to-severe limitation and/or patients with progressive limi-
tation of basic activities of daily living, and only after
comparison between patients’ complaints and clinical and
radiological examinations.

A review of the literature demonstrates conflicting
results regarding the outcome of lumbar spine decom-
pression surgery for spinal stenosis in the elderly [2, 10, 14,
18, 20, 24, 27, 30].

The purpose of our study is to evaluate the surgical
outcome among patients aged 80 years and above who
underwent surgery for lumbar spinal stenosis.

Materials and methods
Subjects

During the period from January 1991 to December 2000,
39 patients aged 80 years and above underwent decom-
pressive surgery for lumbar spinal stenosis. The mean age
on the time of surgery was 83.95 years (range 80-
91 years). Twenty-three patients (59%) were female and 16
patients (41%) were males. A total of 25 (64%) patients
were contacted at the time of patient follow-up: six patients
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died and eight patients were lost to follow-up. The death of
the six patients was not related to the operation itself.
Patients died from unrelated causes 1-5 years after the
operative treatment. No death occurred in the first year.
The patients who were lost to follow-up were alive, but did
not accept our invitation to arrive for follow-up since they
were living relatively far away from our institution. The
mean time that elapsed from surgery until patient follow-up
was 36.8 months (range 12-72) and mean age on follow-up
was 86.6 years (range 82-90 years). The clinical and
demographic characteristics of the study population are
shown in Table 1. Three patients (8%) had undergone
previous spine surgery: two patients underwent decom-
pressive laminectomy and one patient underwent
discectomy.

The diagnosis of lumbar spinal stenosis was made on the
basis of clinical and radiological evidences. The mean
durations of conservative treatment before surgery were
4.05 months (range 2—7 months). Indications for surgery
included progressive limitation in basic activities of daily
living, severe pain, or both. Only patients with stenosis due
to degenerative spondylosis were included. Patients with
degenerative spondylolysthesis or degenerative scoliosis or
instability (which was evaluated by flexion-extension X-
rays) were excluded from the study. Patients who had
fusion in their lumbar spine were excluded from this study.

All patients underwent decompression of the spinal
canal and foramina. A central decompression with com-
plete laminectomy was done but the facet joints were not
removed. In cases of facet removal and instability forma-
tion, the patients underwent fusion and therefore were
excluded from the study. In all the cases the foramina were
decompressed using Kerrisson rongour. In cases where the
stenosis was due to a large herniated disc, a discectomy
was performed.

Assessment of patients

All patients were interviewed on admission using a struc-
tured questionnaire. A database was compiled using
inpatient and outpatient medical records. Data collection
included age, gender, associated comorbidity status, clini-
cal presentation of spinal stenosis, type and duration of
conservative treatment, type of the surgery, surgical levels,
number of decompressed levels, duration of anesthesia, and
postanesthesia care units (PACU) recovery, adverse events,
and length of stay in hospital. An adverse event was
defined as any event related to surgery or exacerbation in
chronic disease during hospitalization and period up to
1 month after discharge from hospital.

The intensity of the pain was described using the visual
analogy score (VAS) and compared before surgery and
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Table 1 General characteristics of patients before surgery

Mean + SD (n/%)

Gender

Female 19 (76)
Male 6 (24)
Marital status

Married 8 (32)
Widowed 11 (44)
Live alone 6 (24)
BMI 264 + 3.8
Mean number of comorbid disease 40+ 1.5
Cardiovascular diseases 21 (84)
HTN 18 (72)
IHD 13 (52)
CHF 5 (20)
AF 3(12)
s/p MI 3 (12)
s/p CABG 14)
Osteoarthritis 9 (36)
Peptic disease 5 (20)
COPD 4 (16)
DM 3 (12)
Hypothyroidism 3(12)
PVD 3@
Asthma 3(8)
VAS 8819
ADL (Barthel index) 62.8 + 11.5
ASA 23x0.5
1 2 (8)

2 16 (64)
3 7 (28)
Type of surgery

Laminectomy 16 (64)
Discectomy 14)
Both 8 (32)
Mean decompressed levels 22 +0.8
Single level 6 (24)
Two levels 16 (64)
Three levels 3 (12)

during follow-up. Activities of daily living were evaluated
during follow-up using the Barthel index comparing pre-
operative with follow-up data. The Barthel index is a
simple and yet validated method widely used for assessing
activities of daily living. It is composed of ten tasks used
for the basic activities of daily living including feeding,
bathing, grooming, dressing, control of bowels and bladder,
toilet use, transference, mobility, and climbing stairs. The
total Barthel score ranged from O to 100 points, with 0
being totally dependent in activities of daily living, and 100

being totally independent in these activities. The limitation
in walking distance was graded as less than 50 m, less than
500 m but more than 50 m, less than 2,000 m but more
than 500 m, and more than 2,000 m.

The American Society of Anesthesiologists (ASA) rat-
ing scale was used to assess the severity of health problems
at the time of admission. This rating scale categorizes
patients as follows: category 1, normal and healthy; cate-
gory 2, mild systemic disease; category 3, severe no
incapacitating systemic disease; category 4, severe inca-
pacitating systemic disease with a constant threat to life;
and category 5, moribund.

Adverse events and later occurring complications were
identified during hospitalization and up to 90 days after
discharge from the hospital.

Preoperative expectations were assessed by a single
question: “do you have low, or high, expectations to have a
successful surgical treatment?” to which patients answered
with “low/high”. Upon termination of the study, patients
were asked whether they were “very or somewhat satis-
fied”, or “somewhat or very dissatisfied”. An independent
observer who was not involved in the care of the patients
recorded the data concerning the patient’s satisfaction.

Statistical analysis

The nonparametric data among the groups of patients were
analyzed using the Kruskal-Wallis test and the Chi square
test. The Yates correction for Chi square was done when-
ever any of the cells in a 2 X 2 table was less than five and
the unadjusted Chi square was y* 3.84 (P < 0.05). Long-
term survival was estimated by the life-table method.
Data were expressed as mean + SD, rates, or numbers.
The statistics were done using the SPSS 12.0 programme.

Results

The mean numbers of comorbid disease per patient were
4.04. Eighty-four percent of patients suffered from at least
one cardiovascular disease. Cardiovascular disease were
subdivided into arterial hypertension (72%), ischemic heart
disease (52%), congestive cardiac failure (20%), chronic
atrial fibrillation (12%), previous myocardial infarction
(12%), and coronary artery bypass graft (4%). Other co-
existing diseases included osteoarthritis (36%), peptic
disease (20%), chronic obstructive lung disease (16%),
diabetes mellitus (12%), hypothyroidism (12%), peripheral
vascular disease (8%), and bronchial asthma (8%).

The mean duration of symptoms before the operation by
patients’ reports was 52.6 months (range 2-360 months).
Before the surgery, the patient physical status was recorded
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as class I, I and III, under the American Society of
Anesthesiologists (ASA) classification, in 8, 64 and 28% of
patients, respectively. The mean anesthesia time (time from
intubation to extubation) and the mean surgical time (time
from skin incision to skin closure) were 79.1 and 58.4 min,
respectively. The mean PACU time was 83.5 min.

The mean decomposed levels were 2.2. Twenty-four
percent of patients underwent decompression on a single-
level. Surgical decompressions of two and three levels
were performed in 64 and 12% of patients, respectively.
L4-5 was the predominant surgical level (53%) followed
by L3—4 (28%) and L5-S1 (15%).

Postoperative complications were reported in 52% of the
patients, with a mean of 0.9 complications per patient
(Table 2). During hospitalization, no cases of surgery
related mortality and neurological injury were found. CVA
was reported in one of the patients, 1 month after dis-
charge. The mean length of stay time was 3.6 days (range
2-9 days). Postoperative complications were unrelated to
the existing comorbitities and ASA class. No dural tears
were encountered in this series even in the patients who
were operated for the second time.

The results of the Kaplan—-Meier survivorship survival
analysis are shown graphically in Fig. 1. The survival rates
for 2, 4, and 6 years from the operation were 94, 80.8 and
72.7%, respectively.

A significant improvement in overall pain perception
was recorded following the surgery. The patients reported
VAS score of 8.84 + 1.91 prior to surgery, which improved
to 3.6 + 2.35 on latest follow-up (P < 0.001).

Furthermore, patients reported a significant (P < 0.001)
subjective improvement in the ability to perform daily
activities (the Barthel index improved from 62.8 + 11.46
points before the surgery to 77.0 = 11.9 points after the

Table 2 Number of post surgical complications

Complication N (%)
Urinary retention 6 (24)
UTI 5 (20)
Bronchospasm 3(12)
Wound infection 2 (8)
PAF 2 (8)
Delirium 2 (8)
Depression 2 (8)
CVA 14
Number of complication per patient

0 12 (48)
1 6 (24)
2 5 (20)
3 14
4 14
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Fig. 1 Kaplan—Meier survival curve

surgery (P < 0.001). The number of patients who had
limitation in walking distance upto 50 m decreased by 28%
(}52 =3.74, P = 0.053), and the number of patients having
no walking limitation increased by 32% (y*=5.37,
P =0.02). In addition, a significant decrease in analgesic
drug consumption, physiotherapy and alternative medicine
treatment was noticed (Figs. 2, 3).

Sixty-eight percent of the patients had a prior belief in
the surgical success. On the time of follow-up, 76% of
patients reported that they were very (4/25) and somewhat
(15/25) satisfied with overall surgical results.

During the follow-up period, re-operation was performed
in one patient. The first operation of this patient was a
discectomy in the L3—4 level. After 31 months this patient
was reoperated because of stenosis at the L4-5 level.

Discussion

This study investigates 25 consecutive cases of decom-
pressive surgery for lumbar spinal stenosis in patients
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Fig. 3 Treatment before and after operation

80 years of age and older who were contacted and fol-
lowed-up. The result of this study demonstrates favorable
outcome and satisfaction in this patient population. We
were able to follow 25 out of 39 patients (64%). During our
10-year follow-up period, six of our patients died. How-
ever, in contrast with previous reports [5, 25], in the current
group, no patient died in the hospital or within the inter-
mediate (less than 3 months) postoperative period.

Furthermore, when assessing the effect of surgery on
patient mortality, it is important to compare the mortality
rate of the study cohort with that of a matched non-study
population. By using life-table survival analysis, we dem-
onstrated that cumulative survival rate in period upto
6 years after the surgery was 72.7%. According to the
Israel Central Bureau of Statistics, the mortality rate of
patients older than 75 years is approximately 9% per year.
Since our mortality rate was over a 10-year period it is
likely that the surgery did not affect patient mortality.

Although the number of comorbid disease is relatively
high (4.0 per patient on average), none of the patients died
during the immediate postoperative period. In those with
perioperative complications, treatment was successful and
none of them required intensive care or prolonged hospital
stay. Patients described significant reduction of LBP and
LEP and improvement in their ability to perform daily
activities.

In our study the mean duration of hospital stay was
3.6 days. This is in contradiction with the report of Vitaz
et al. [28] who found an average length of stay of 11.6 days
for elderly patients (>75 years) recovering from surgical
release of spinal stenosis. This is probably due to a com-
bination of lower comorbidity of our patients and a good
operative technique, which yielded almost no major peri-
operative complications.

Some studies [15, 17] found an association between
comorbitidy, complication rate and surgical outcome
(acceptable outcome in patients with no or only minor
comorbidity). Fifty-two percent of our patients suffered

from complications. This rate is higher in comparison with
other previous studies [5, 10, 22, 25]. However, half of
them (48%) were minor and did not result in prolonged
length of stay. This rate of complications was not corre-
lated to a high ASA class and high number of
comorbidities.

Katz et al. [19] reported a satisfaction rate of 75% for
patients who underwent decompression for lumbar spinal
stenosis with a mean age 69 years (range 50-92 years).
Sanderson and Wood [23] reported excellent or good
results in 81% of their patients (65 years of age or older)
during an average follow-up of 42 months. In a study
similar to ours in terms of ages (mean age 82.2 years, mean
follow-up 32.4 months), Galiano et al. [10] with a mean
age of patients similar to our series reported a satisfaction
rate of 65% of the operated patients. In our study, with a
mean age of 83.7 years at the time of surgery, with a fol-
low-up period of 36.8 months on average (minimal follow-
up of 1 year), 76% of the operated patients reported that
they were very or somewhat satisfied with the surgical
results.

Impaired lower extremity functioning and progressive
walking difficulties in old age are important predictors of
disability and loss of mobility, and are important constit-
uents of frailty, a state characterized by clinical instability
and decline in physiologic reserve and significant func-
tional decline [31, 32]. Our study demonstrates that spinal
surgery in elderly patients is an effective medical tool not
only in improving quality of life (decrease suffering from
pain and in performance of BADL), but also in decreasing
the cost of health care (decrease in drug use and other
medical service by patients).

In a previous study [11], it was shown that the satis-
faction rate did not vary among patients in the different
BMI groups, although the percentage of dissatisfaction was
higher in patients who were obese. It seems that the
functional outcome of lumbar spinal stenosis is influenced
by the BMI. We also demonstrated that in the elderly,
preoperative expectations reasonably predict their postop-
erative satisfaction rate [12].

A limitation of the study is the relatively small number
of operated patients. In addition, we had a relatively high
percentage of dropouts from the study (14 out of the 39
patients (36%) were lost to follow-up, six patients because
of death and eight patients were lost to follow-up). How-
ever, the follow-up period of the 25 patients who were
followed was quite long enough. Moreover, in this study no
comparison to a young patient group was done.

We conclude that decompressive surgery is a good
option for selected patients after 80 years of age who did
not respond well to conservative treatment. This treatment
did not increase the associated morbidity and mortality and
most of the patients benefited from the surgery (up to three
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levels) in terms of reduction in pain, increase in basic
activities of daily living and walking ability and overall
increase in the satisfaction rate. However, it should be
remembered that elderly patients might deteriorate fol-
lowing surgery. Therefore surgery should be done only
after measuring the potential benefits of the surgery versus
the potential risks.
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