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Background and purpose — The outcome of surgical treatment of
lumbar disc herniation (LDH) has been thoroughly evaluated in
middle-aged patients, but less so in elderly patients.

Patients and methods — With validated patient-reported out-
come measures (PROMs) and using SweSpine (the national Swed-
ish Spine Surgery Register), we analyzed the preoperative clinical
status of LDH patients and the 1-year postoperative outcome of
LDH surgery performed over the period 2000-2012. We included
1,250 elderly patients (> 65 years of age) and 12,840 young and
middle-aged patients (aged 20-64).

Results — Generally speaking, elderly patients were referred
for LDH surgery with worse PROM scores than young and mid-
dle-aged patients, they improved less by surgery, they experi-
enced more complications, they had inferior 1-year postoperative
PROM scores, and they were less satisfied with the outcome (with
all differences being statistically significant).

Interpretation — Elderly patients appear to have a worse post-
operative outcome after LDH surgery than young and middle-
aged patients, they are referred to surgery with inferior clinical
status, and they improve less after the surgery.

Studies of surgical treatment of lumbar disc herniation (LDH)
are predominantly reported using cohorts with a median age
of 40-45 years, which is not surprising since LDH most often
affects individuals in their early 40s (Frymoyer 1992). After
this age, the incidence diminishes (Ma et al. 2013). The few
studies that have been conducted in old patients have generally
found a satisfactory outcome (Matuda et al. 1962, Barr and
Riseborough 1963, An et al. 1990, Buckwalter 1995, Jonsson
and Stromqvist 1995, Di Silvestre et al. 2001, Dammers and
Koehler 2002, Werndle et al. 2012, Perez-Priceto et al. 2014).

The proportion of elderly patients, defined according to
the WHO as individuals aged 65 years or more, is increasing
(Vaupel and v. Kistowski 2005). In the nationwide Swedish
surgical spine register (SweSpine), the proportion of surgical
procedures due to LDH in the elderly has increased from 6%
in 2000 to 9% in 2010 (unpublished data). The same trend has
been reported in Japan, where LDH surgery in the elderly has
increased from 0.7% in 1962 (Matuda et al. 1962) to 11% in
1999 (Gembun et al. 2001), and also in Italy (Di Silvestre et
al. 2001).

Does LDH surgery in the elderly achieve the same favor-
able outcome as in younger adults? There have been very few
comparative studies, and most of these have suggested a worse
outcome in elderly patients than in younger ones (Matuda et
al. 1962, Barr and Riseborough 1963, An et al. 1990, Jons-
son and Stromqvist 1994, Di Silvestre et al. 2001, Werndle et
al. 2012, Perez-Prieto et al. 2014). These inferences are based
on retrospective or small prospective studies, and the idea is
the subject of debate. There have been no prospective studies
comparing the outcome in a large cohort of elderly patients
with that in younger adults using validated patient-reported
outcome measures (PROMs). We retrospectively analyzed
data that had been collected prospectively, hypothesizing that
the surgical outcome would be worse in elderly patients than
in young and middle-aged patients.

Patients and methods

The national Swedish Spine Surgery Register (SweSpine) is
validated and covers approximately 90% of all departments
that conduct spine surgery in Sweden (Stromqvist et al. 2001,
Stromgqvist 2002, Stromqvist et al. 2009). Participation is vol-
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Table 1. Dropout analysis comparing elderly and younger patients with complete and missing

postoperative data in SweSpine regarding age, gender, level operated, VAS as an estimation of
back and leg pain, SF-36 as an estimation of quality of life, and ODI as an estimation of disability.
Elderly is defined as those aged > 65 years, and younger refers to the sex-matched comparison

group aged 20-64

Statistics

IBM SPSS Statistics version 22
was used for the statistical calcu-
lations. Descriptive data are pre-

sented as numbers, means (with

Elderly Younger
Included Lostto 1year p-value Included Lostto 1 year p-value SD), or proportions (i.e. percent-
n=1.250 n=sle nE 2kl = ages). Pain by VAS, quality of life
Age, mean (SD) 71 (5.2) 73(6.7)  <0.001 43 (10) 41 (10) <0.001 by SF-36 and EuroQol, and also
Men/women, % 53/47 42/58 < 0.001 55/45 60/40 < 0.001 disability by ODI are presented
Operated level ;
LALS, % = = e 4 i e fcls means with 95% conﬁd.ence
L5-S1, % 20 20 53 53 interval (CI). Group comparisons
VAS back pain 2 53 (61-55) 55 (52-59) 0.2 46 (46-47) 48 (47-49) 0.02 were done with chi—squared test,
VAS leg pain 2 69 (67-70) 65 (62-68) 0.03 66 (66—67) 66 (65—66) 0.4 Se tl
SF-36 PCS @ 37 (36-38) 35 (33-36) 0.008 37 (36-37) 35 (35-36) < 0.001 and Stu.dent § t-test was used for
SF-36 MCS 2 28 (28-29) 28 (27-29) 0.4 31(31-32) 31 (30-31) < 0.001 comparisons between means. Any
ODl-index @ 50 (49-51) 51 (49-53) 0.5 48 (48-49) 49 (48-49) 0.2 p—values < 0.05 were regarded as
# mean (95% Cl) being statistically significant.
untary, and patients who are included in the register must first
Results

have accepted that their data can be used for research. The
patients report the demographics, the preoperative clinical
status, and the postoperative 1-, 2-, 5-, and 10-year clinical
status through PROMs. The surgeon reports the peroperative
data.

The SweSpine protocol includes data on age, sex, smoking
habits, duration of back and leg pain, consumption of analge-
sics, estimated walking distance, level of pain in the back and
legs according to a visual analog scale (VAS), quality of life
by SF-36 and EuroQol 5 dimensions (EQSD), disability by
Oswestry disability index (ODI), diagnosis, type of operation,
level operated, side operated, and complications. At the 1-year
postoperative follow-up, the subjective satisfaction with the
surgical outcome is rated on a 3-dimensional Likert scale (dis-
satisfied, indeterminate, satisfied). For this study, we analyzed
satisfaction rate as a dichotomous variable (satisfied/indeter-
minate vs. dissatisfied). We defined major complications as
accidental nerve root injury, cauda equina syndrome, pulmo-
nary embolism, or perioperative mortality and minor compli-
cations as incidental durotomy, urinary tract infection, postop-
erative urinary retention, and wound hematoma or infection.

In the register, we identified 1,668 patients aged > 65 years
(defined as “elderly”’) who between 2000-2012 had under-
gone open discectomy with or without microscopic assistance
due to LDH. 418 patients with incomplete 1-year postopera-
tive data were excluded, leaving 1,250 elderly patients for this
study. In order to compare the outcome in these patients with
the outcome in young and middle-aged adults, we also identi-
fied 18,113 patients aged 20-64 years (defined as “young and
middle-aged”) who had the same treatment for LDH during
the same time period. 5,273 patients with incomplete 1-year
postoperative data were excluded, leaving 12,840 young and
middle-aged patients in the control cohort. Dropout analysis is
presented in Table 1.

Preoperative data

53% of the elderly patients were males, with a mean age of
71 (SD 5.3) years, and the 47% who were women had a mean
age of 72 (SD 5.5) years. 55% of the the young and middle-
aged patients were males, with a mean age of 43 (SD 10.3)
years, and the 45% who were women had a mean age of 43
(SD 10.2) years. Further background data are presented in
Tables 2 and 3. In addition to discectomy, 19% of the elderly
cohort and 12% of the younger cohort also had decompressive
surgery. Elderly patients had more pronounced back and leg
pain, shorter walking distance, inferior quality of life (SF-36)
(Figure 1), and a higher degree of disability (ODI) (Tables 2
and 3) than young and middle-aged patients, and—in all age
groups—with severe impairment in all PROMs compared to
normative age-matched data (Fairbank et al. 1980, Sullivan
et al. 1994, Fairbank and Pynsent 2000) (Tables 2 and 3, and
Figure 1).

Peroperative data

Elderly patients were operated at the L5-S1 level in 20% of
the cases, at the L4-L5 level in 53%, at the L3-L4 level in
20%, at the L2-L3 level in 6%, and at the L1-L2 level in 1%
whereas the corresponding proportions in young and middle-
aged patients were 53%, 41%, 4%, 1%, and 0.1% (p < 0.001).
Elderly patients developed complications in 7.5% of cases and
young and middle-aged patients developed complications in
5% of cases (p < 0.001). Elderly patients had serious com-
plications in 0.7% of the cases and young and middle-aged
patients in 0.4% of cases (p = 0.005). When we analyzed each
of the serious complications separately, no statistically signifi-
cant group differences were found. Elderly patients had minor
complications in 6.4% of the cases and young and middle-aged
patients had minor complications in 3.1% of cases (p < 0.001),
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Table 2. Preoperative and 1-year postoperative data regarding age, smoking,
duration of back and leg pain, consumption of analgesics, and estimated walk-
ing distances. Elderly is defined as those aged > 65 years, and younger refers to 90 J

the sex-matched comparison group aged 20-64

SF-36 score in elderly patients
100

80
70

Preoperatively

Elderly Younger p-value

Postoperatively

Elderly Younger p-value

60 -
50 |
40

Age, mean (SD)
Sex (M/F), %
Smoking, %
Months of back pain, %
Had no back pain
>3-12
> 12-24
>24
Months of leg pain, %
Had no leg pain
<3
>3-12
> 12-24
>24
Analgesics, %
None
Intermittent
Regular
Walking distance, %
<100 m
> 100-500 m
> 500-1,000 m
> 1,000 m

71 (5)
53/47

43 (10)

55/45 0.2

21 < 0.001
0.1

0.004

0.4

< 0.001

< 0.001

< 0.001

NA NA NA
NA NA NA
NA NA NA
45 51

33 32

22 17

13 4

18 8

16 11

53 77

30 -
20 -
10 A

PF RP BP GH VT SF RE MH

SF-36 score in younger patients
100
90
80
70
60
50 -
40
30 4
20 -
10 4

Reference population
B Postoperatively
@ Preoperatively

PF RP BP GH VT SF RE MH

Figure 1. Quality of life estimated by SF-36, pre- and
postoperatively, in elderly and younger patients oper-
ated for LDH compared to a published age-matched
reference data population* (Sullivan et al. 1994). Elderly

NA: not applicable.

is defined as those aged > 65 years, and younger refers
to the sex-matched comparison group aged 20-64. For
Abbreviations, see Table 3.

Table 3. Preoperative and 1-year postoperative data regarding VAS as an estimation of back and leg pain,
EuroQol and SF-36 as estimations of quality of life, and ODI as an estimation of disability. Data are mean
(95% CI). Elderly is defined as those aged > 65 years, and younger refers to the sex-matched comparison
group aged 20-64

Preoperatively Postoperatively
Elderly Younger p-value Elderly Younger p-value
VAS back pain 53 (51-55) 46 (45-47) < 0.001 27 (26-29) 25 (25-26) 0.03
VAS leg pain 69 (67-70) 66 (66—67) 0.003 30 (28-32) 22 (21-22) < 0.001
EuroQol-index  0.29 (0.27-0.31) 0.26 (0.25-0.27) 0.02 0.69 (0.68-0.71) 0.70 (0.70-0.71) 0.4
EuroQol-VAS 47 (46-49) 45 (44-45) 0.006 68 (67-69) 71 (70-71) < 0.001
SF-36
PF 31 (30-33) 39 (38-39) < 0.001 60 (58-61) 74 (74-74) < 0.001
RP 6 (5-7) 9 (8-9) < 0.001 46 (43-48) 58 (58-59) < 0.001
BP 22 (21-23) 22 (22-22) 0.5 58 (57-60) 60 (60-61) 0.02
GH 61 (60-62) 67 (67-67) < 0.001 62 (61-64) 68 (68—68) < 0.001
VT 37 (36-38) 34 (33-34) < 0.001 59 (57-60) 57 (57-58) 0.2
SF 48 (46—49) 47 (46-48) 0.6 78 (76-79) 80 (79-80) 0.02
RE 30 (27-32) 42 (41-43) < 0.001 62 (60-65) 74 (73-75) < 0.001
MH 61 (59-62) 60 (59-60) 0.1 75 (74-76) 75 (74-75) 0.6
PCS 37 (36-38) 36 (36-37) 0.3 46 (45-46) 46 (46-46) 0.2
MCS 28 (28-29) 31 (31-32) < 0.001 40 (39-40) 44 (44-44) < 0.001
ODI 50 (49-51) 49 (48-49) 0.005 24 (22-25) 20 (20-20) < 0.001

SF-36 scales: PF — physical functioning, RP — physical role functioning, BP — bodily pain, GH — general health
perceptions, VT — vitality, SF — social role functioning, EM — emotional role functioning, MH — mental health,
PCS — physical component summary, and MCS — mental component summary.

ODI: Oswestry disability index
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SF-36 score deficit
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20
15+
10+
5
0

PF RP BP GH VT SF RE MH

Figure 2. 1-year postoperative estimated point deficit in quality of life
estimated by SF-36, in elderly and younger patients operated for LDH
compared to a published age-matched reference data population (Sul-
livan et al. 1994). Elderly is defined as patients aged > 65 years of age,
and younger refers to the sex-matched comparison group aged 20-64.
For Abbreviations, see Table 3.

with elderly patients more often developing incidental duroto-
mies (p < 0.001) and urinary tract infections (p = 0.009). The
single most common complication was incidental durotomy.
In the elderly, it was found in 5.2% of the operations and in
the younger and middle-aged patients it was found in 2.6% of
the operations (p < 0.001). Unusual complications in elderly
patients included aspiration pneumonia (n = 1), raccoon eyes
and temporary sight disturbance (n = 1), ischemic stroke (n
= 1), renal failure (n = 1), and postoperative sepsis (n = 3).
Unusual complications in young and middle-aged patients
included pneumonia (n = 1) and postoperative sepsis (n = 1).

Postoperative data

1 year after surgery, the elderly patients generally had more
pronounced leg pain, higher consumption of analgesics,
shorter walking distance, inferior quality of life (SF-36)
(Figure 1), and a higher degree of disability (ODI) than young
and middle-aged patients (Tables 2 and 3). The PROM values
improved markedly in all patient groups (Figure 1), but in
general with less improvement in the elderly patients than in
the young and middle-aged patients (Table 4). The exceptions
were for the SF-36 subdomains RE (Role emotional), MH
(Mental health) and GH (General health), where there were
no statistically significant group differences, and for back
pain, where elderly patients improved more (Table 4). How-
ever, in spite of the improvement both groups still reported
impaired clinical status compared to normative age-matched
data (Figure 1), with a more pronounced deficit in the elderly
(Figure 2). Also, 1 year postoperatively, elderly patients were
subjectively less satisfied with the surgical outcome than
young and middle-aged patients (p = 0.04) (Table 4).

Discussion

We found that elderly patients with LDH are referred for sur-
gery with a markedly worse quality of life and with worse

Table 4. Improvements from preoperatively to 1-year postopera-
tively in VAS as an estimation of back and leg pain, EuroQol and
SF-36 as estimations of quality of life, and ODI as an estimation of
disability. Data are mean (95% CI) or percentages. Elderly is defined
as those aged > 65 years, and younger refers to the sex-matched
comparison group aged 20-64

Improvement by surgery

Elderly Younger p-value

VAS back pain 27 (25-29) 22 (21-23) 0.003
VAS leg pain 40 (38-42) 45 (44-46) < 0.001
EuroQol-index 0.42 (0.40-0.45) 0.45(0.44-0.46) <0.05
EuroQol-VAS 22 (20-24) 26 (26—-27) < 0.001
SF-36

PF 29 (27-31) 36 (36—-37) < 0.001

RP 42 (39-45) 51 (50-52) < 0.001

BP 37 (35-39) 39 (38-40) 0.03

GH 2 (0-3) 2 (1-2) 0.8

VT 22 (20-24) 25 (24-25) 0.008

SF 31 (29-33) 34 (33-34) 0.02

RE 33 (30-37) 33 (32-34) 0.7

MH 15 (14-16) 16 (15-16) 0.3

PCS 9 (8-10) 10 (10-10) 0.03

MCS 12 (11-12) 13 (13-13) 0.004
ODI 28 (26—29) 29 (29-29) 0.1
Satisfaction, % 0.04

Satisfied/

indeterminate 91 92
Dissatisfied 9.3 7.6

For Abbreviations, see Table 3.

clinical status than young and middle-aged patients. Surgery
also led to less improvement in the elderly patients than in the
young and middle-aged patients. It must, however, be empha-
sized that both groups met the criteria for a successful out-
come after LDH surgery (Solberg et al. 2013) even though
neither group reached normative age- and sex-matched
values for quality of life. Our study also supports the notion
that the elderly are more often operated for cranially located
lumbar segments than young and middle-aged adults (Dam-
mers and Koehler 2002, Werndle et al. 2012), and that elderly
patients have more complications than young and middle-
aged patients. However, even if differences at the group level
are found, indicating inferior outcome in elderly patients than
in younger ones, these differences and the clinical impact of
them on any particular individual could be debated.

We found that elderly patients were referred for LDH sur-
gery with worse clinical status than age- and sex-matched
healthy individuals, and also with worse clinical status than
young and middle-aged adult patients who were referred for
LDH surgery. The reasons are unclear, but one can speculate
that both the surgeon and the patient would be more restricted
in choosing a surgical procedure due to the generally higher
risk of complications in elderly patients.

Our results also support the notion that complications are
more common in elderly patients than in young and middle-
aged patients. This is a general finding in lumbar surgery (Deyo
et al. 1992, Carreon et al. 2003, Daubs et al. 2007), but also in
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LDH surgery (An et al. 1990) where elderly patients have been
reported to have a higher risk of urinary tract infections and
cardiovascular complications—but not surgically related com-
plications (Sobottke et al. 2012). Our data contradict this view,
since we found complications including durotomy to be more
frequent in elderly patients than in young and middle-aged
patients, which is similar to what has been reported in other
studies (Di Silvestre et al. 2001, Stromqvist et al. 2010, 2012).
Incidental durotomy, however, does not appear to affect the out-
come of LDH surgery (Stromqvist et al. 2010), as supported
by the high rate of patient satisfaction in the present study. It is
also of interest to note that the complication rate in our cohort,
where less experienced surgeons and clinics performing few
spine operations were also included, was not particularly higher
than in reports from spine-specialized units (Maistrelli et al.
1987, Di Silvestre et al. 2001). That is, our data indicate that
LDH surgery could also be performed in unspecialized spine
units and in elderly patients with few complications.

The outcome data from LDH surgery in elderly patients are
conflicting. The largest published study found good outcome
in 78 elderly patients (Di Silvestre et al. 2001), but this study
used a retrospective design without validated PROMs. A retro-
spective evaluation found similar improvement in 12 individu-
als above the age of 65 and in 25 individuals below this age,
using the Japanese Orthopedic Association (JOA) score (Fujii
et al. 2003). In contrast, other studies have found that 20-30%
of elderly patients with LDH surgery experience persistent
back pain after surgery (Maistrelli et al. 1987, Di Silvestre et
al. 2001). Our study shows that elderly patients have a worse
clinical outcome than young and middle-aged patients, since
elderly patients are referred for surgery with more severe clin-
ical problems and they have less improvement than young and
middle-aged adult patients. But even so, we must emphasize
that in the literature, the criteria reported for successful out-
come of LDH surgery were also met in the elderly (Solberg
et al. 2013). We therefore speculate that the PROM outcome
value and the subjective satisfaction rate may be influenced
by the fact that elderly patients accept a worse health status
than young and middle-aged patients, as supported by results
showing that normative data also show inferior scores in the
elderly (Sullivan et al. 1994, Solberg et al. 2013). The find-
ing that the absolute postoperative PROM scores were higher
in younger patients than in elderly patients (Figure 1)—but
that the relative deficit compared to age- and sex-matched
individuals is higher in young patients than in elderly patients
(Figure 2)—indicate that both the absolute difference and the
relative difference in PROM scores may be of importance for
the subjective estimation.

Why elderly patients have less improvement postoperatively
than children, adolescents ((Sullivan et al. 1994, Stromqvist
et al. 2013), and young adults (Peul et al. 2007) is unknown.
Animal models have shown that the inflammatory response
in LDH and the potential for neurological recovery decreases
with increasing age (Hasegawa et al. 2000). The anatomic

location could possibly also influence the outcome, in that the
herniation in young patients is most often localized to the 2
inferior lumbar segments whereas we and others (An et al.
1990, Dammers and Koehler 2002) have shown that the her-
niation in elderly patients affects more cranially located seg-
ments to a greater degree. Another reason might be that in
80% of patients aged 70 or more, the herniated tissue is com-
posed of annulus fibrosus with or without part of the end plate
(Harada and Nakahara 1989, Tanaka et al. 1993) as a result
of more advanced degenerative disease (Gembun et al. 2001),
while the herniated tissue in young patients includes the gelat-
inous and hydrated nucleus pulposus (Shillito 1996, Kumar et
al. 2007). Finally, age-related factors other than these specific
biological factors might also influence the outcome.

The strengths of this registry-based study include the pro-
spective design, the large study population, the inclusion of
nationwide data without exclusion criteria, and a design that
reflects the actual situation in the healthcare system and not
only in highly specialized units. The use of validated PROMs
makes comparison of different studies and comparison with
other treatments possible. The limitations include the incom-
plete postoperative data collection (with the risk of selection
bias, as addressed in our dropout analysis). It would also have
been advantageous to be able to specifically compare the out-
come in general departments and in specialized spine units;
when surgery was performed by surgeons under training, by
general orthopedic surgeons, and by specialized spine sur-
geons; in LDH surgery using different surgical techniques;
in groups with different radiographic appearance; and in non-
operatively treated patients. We speculate, for example, that
elderly LDH patients could have an additional spinal stenosis
to a greater degree than younger patients. However, any major
influence of spinal stenosis on the patients in our cohort is
argued against by the fact that patients with LDH have more
leg pain and a higher degree of disability (ODI) than patients
with lumbar spinal stenosis, with preoperative data almost
identical to our data (Rainville and Lopez 2013). It would
have been advantageous to analyze existing comorbidities, as
these are probably more commonly found in elderly patients
and are a possible reason for elderly patients having inferior
PROM scores. It would also have been advantageous to have
clinical examination data available, since leg and back pain
in elderly patients may even—with disc herniation—also be
associated with other diagnoses such as spinal stenosis and
insufficient arterial circulation, which might explain the infe-
rior PROM outcome in elderly patients.

In summary, in comparison to young and middle-aged adults,
elderly patients are to a larger degree referred for LDH surgery
with more severe preoperative symptoms, they improve less
after surgery, and they have an inferior postoperative outcome.
However, since LDH surgery in elderly patients in general ful-
fills defined criteria for a successful outcome of the procedure,
surgery should continue to be one treatment option for LDH
in the elderly.
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