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Background: The purpose of this study was to analyze the complications, clinical outcomes, 

and any correlative risk factors associated with degenerative lumbar deformity surgery in 

elderly patients.

Methods: We reviewed 78 patients who underwent posterior decompression and posterolateral 

fusion requiring a minimum three-level fusion for degenerative lumbar deformity associated with 

spinal stenosis between May 2001 and May 2006, with at least a one-year follow-up period. We 

assessed and compared the postoperative complications and clinical outcomes for patients aged 

65 years and over (group A) and patients aged 50–64 years (group B). Risk factors that could 

influence complications and clinical outcome were evaluated and statistically analyzed.

Results: The postoperative complication rate was not significantly different between the two 

age groups (53% in group A and 40% in group B); however, group A had a significantly higher 

frequency of minor complications than group B, especially for urinary retention and postopera-

tive delirium. A statistical relationship between diabetes mellitus and deep wound infection, 

one of the major complications of degenerative lumbar deformity surgery, was observed in both 

group A and group B. Male sex was a risk factor for urinary retention and long operative time, 

and abundant blood loss was a significant risk factor for postoperative delirium in group A.

Conclusion: There were no significant differences in results for degenerative lumbar deformity 

surgery between patients older and younger than 65 years. However, diabetes mellitus showed 

a significant correlation with deep wound infection, which is one of the major complications of 

degenerative lumbar deformity surgery, and with urinary retention and postoperative delirium, 

which occurred frequently in patients aged older than 65 years.

Keywords: spinal stenosis, lumbar deformity, elderly, risk factor, complication, clinical 

outcome

Introduction
Degenerative lumbar diseases are becoming more common due to the increasing elderly 

population. Fortunately, operative treatment intended to improve quality of life for patients 

with this condition is also increasing.1,2 Whereas several authors report good treatment 

results in elderly patients based on active operative treatments,3 most authors still recom-

mend nonoperative treatments due to the risk of complications after major surgery.4,5

Degenerative lumbar deformity usually occurs after the age of 50 years and some-

times requires surgical treatment because symptoms worsen with advancing age. In 

particular, degenerative lumbar deformity surgery is the preferred treatment for patients 

older than 65 years; for patients who are considered to be at high risk because of other 

conditions, and often complain of persistent pain with conservative treatment.
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The purpose of this retrospective study was to com-

pare the complication rates and outcomes after treatment 

with posterior decompression and long-segment fusion for 

degenerative lumbar deformity between patients older and 

younger than 65 years, in an effort to reduce the frequency 

of complications and improve clinical outcomes.

Materials and methods
The subjects in this study comprised 40 patients aged 65 years 

or older with degenerative lumbar deformity accompanied 

by spinal stenosis (group A). The patients had received 

conservative treatment for at least 3 months, but did not 

respond, so were provided with operative treatment, such 

as posterior decompression, instrumentation, and posterolat-

eral fusion between May 2001 and May 2006. The patients 

were followed up for at least one year and were compared 

with 38 further patients in the age group of 50–64 years 

who had the same disease and were treated with the same 

methods (group B). The average age in group A was 75.6 

(66–84) years and that in group B was 57.2 (51–64) years. 

The average duration of follow-up was 3.6 (1–8) years.

Preoperative patient comorbidities included hypertension, 

diabetes mellitus, asthma, thyroid disease, and rheumatoid 

arthritis. Patients who had a history of preoperative accompa-

nying diseases, according to this criterion, such as myocardial 

infarction and renal failure, were excluded from the study. 

All preoperative comorbidities were treated before surgery 

using appropriate medication, or else maintained in a state 

that would not prevent surgery.

In order to investigate surgery-related complications, 

short-term complications appearing 4 weeks after surgery 

were divided into two groups: major complications, includ-

ing neurologic deficit, deep wound infection, pneumonia, 

pulmonary embolism, acute myocardial infarction, and acute 

renal failure; and minor complications, including superficial 

wound infections, ileus, acute gastritis, urinary tract infection, 

urinary retention, and postoperative delirium.

Clinical outcome was evaluated on the basis of existence 

and degree of lumbar and lower extremity pain and degree 

of postoperative activity. These evaluations were carried out 

using the clinical outcome measurement method suggested 

by Ragab et al,6 ie, based on the necessity for medication to 

control pain.

Postoperative complications and clinical outcomes in 

group A were compared with those in group B in terms of 

relevant risk factors. Sex, preoperative diagnosis, preopera-

tive comorbidities, level of fusion, operative time, blood loss, 

and transfusion amount were examined, and their correla-

tions with complications and outcomes were statistically 

analyzed.

The statistical analysis was performed using Statistical 

Package for the Social Sciences software version 12 (SPSS Inc, 

Chicago, IL, USA). Significant differences between groups 

and between variables were identified by t-tests for group 

comparison and chi-square tests for risk factor analysis.

Results
A total of 21 patients in each group, representing 53% and 

55% of group A and group B, respectively, had one or more 

preoperative comorbidities. Hypertension was the most com-

mon comorbidity in both groups, and diabetes mellitus was 

relatively more common in group B (Table 1). However, there 

was no significant difference between the two groups in terms 

of sex, preoperative diagnosis, comorbidities, fusion level, 

operative time, blood loss, transfusion amount, complications 

(except minor ones), or clinical outcome (Table 2).

The frequency of complications was higher in group A. 

The number of cases in which complications occurred was 

21 in group A (53%) and 15 in group B (40%), although the 

difference was not statistically significant (P=0.249). The 

number of cases in which major complications occurred was 

seven (18%) and nine (24%), respectively; so a relatively 

higher number occurred in group B, but again, the difference 

was not statistically significant (P=0.499). However, the 

number of minor complications that occurred was 18 (45%) 

and nine (24%), respectively; thus, the number was larger 

in group A and the difference was statistically significant 

(P=0.040). For the minor complications, urinary retention 

and postoperative delirium were significantly more frequent in 

group A than in group B (P=0.031 and P=0.033, Table 3).

Regarding clinical outcomes in group A and group B, 

the outcome was excellent in one (3%) and three (8%), 

 respectively, good in 23 (58%) and 26 (68%), fair in 15 (38%) 

and eight (21%), and poor in one patient in each group 

Table 1 Detail analysis of patient comorbidities between group a 
and group B

Group A  
(N*=40)

Group B  
(N=38)

P-value

hypertension 17 (42.5%) 11 (28.9%) 0.212
Diabetes mellitus 5 (12.5%) 9 (23.7%) 0.198
asthma 1 (2.5%) 1 (2.6%) 1.000
Thyroid disease 1 (2.5%) 2 (5.3%) 0.610
Rheumatoid arthritis 1 (2.5%) 2 (5.3%) 0.610
Total (n**) 25 (n=21) 25 (n=21) 0.807

Notes: *n, number of patients; **n , number of cases.
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(3% versus 3%). Clinical outcomes were not significantly 

different between the two groups (P=0.324, Table 1).

In the analyses of risk factors for complications and 

clinical outcome, diabetes mellitus showed a significant 

correlation with occurrence of deep wound infection in 

group A and group B (P=0.001 and P=0.035, respectively). 

Male patients in group A developed urinary retention sig-

nificantly more often (P=0.01), and long surgical times and 

excessive blood loss showed a significant correlation with 

postoperative delirium (P=0.034 and P=0.001, respectively). 

However, no other correlations between complications or 

clinical outcomes and other risk factors were evident.

Discussion
Degenerative lumbar deformities occur in the coronal and 

sagittal planes. Representative examples include degenerative 

lumbar scoliosis and degenerative lumbar kyphosis, and their 

frequencies are steadily increasing along with the increase in 

the elderly population. However, these conditions cannot be 

treated easily because patients often hold many accompany-

ing diseases and require long-segment fusions. Accordingly, 

the risk of complications also increases.5,7 According to 

several reports, in the case of degenerative lumbar scoliosis, 

the rate of complications is relatively high, ranging from 

20% to 80%.5,8–10 The reported frequency of complications 

in elderly patients varies from author to author. For example, 

Daubs et al7 reported a complication rate of 37% after spinal 

deformity surgery in elderly patients aged 60 years and older. 

Arinzon et al11 reported a postoperative complication rate 

of 41.3% in 179 patients aged 65–74 years, and a rate of 

46.7% in 104 patients aged 75 years or older. In our study, 

the complication rates in group A (aged 65 years or older) 

and in group B (aged 50–64 years) were 53% and 40%, 

respectively, and major complication rates were 18% and 

24%, respectively. Thus, major complications were more 

frequent in the younger age group, but not significantly so. 

Minor complication rates were 45% in group A, and 24% 

in group B, respectively, indicating that these occurred 

 significantly more frequently in the older age group.

The reported correlation between complication rates 

and patient age also varies from author to author. Whereas 

Ragab et al6 reported that age does not affect the incidence 

of complications, Carreon et al5 and Deyo et al4 reported that 

complications would increase with age. Park et al12 reported 

that, although a statistically significant relationship was not 

found between age and overall complication rate, statisti-

cally significant differences were found between their elderly 

and nonelderly patients in terms of the incidence of major 

Table 2 comparative analysis between group a and group B

Group A 
(N*=40)

Group B 
(N=38)

P-value

sex
 Male 10 (25.0%) 5 (13.2%) 0.185
 Female 30 (75.0%) 33 (86.8%)
Preoperative diagnosis
 Dls 29 (72.5%) 28 (73.7%) 0.696
 lDK 6 (15.0%) 5 (13.2%)
 Dls + lDK 1 (2.5%) 3 (7.9%)
  Postsurgical 

scoliosis
2 (5.0%) 0 (0.0%)

  Postlaminectomy  
kyphosis

2 (5.0%) 2 (5.3%)

existence of 
comorbidity

21 (52.5%) 21 (55.3%) 0.807

average fusion level 
(n**)

3.65±0.864 3.74±0.921 0.922

average operative 
time (minutes)

151.00±39.210 156.05±29.550 0.521

average blood loss 
(ml)

1,372.50±646.881 1,660.53±755.981 0.373

average transfusion 
(ml)

1,229.75±706.760 1,458.42±746.924 0.216

complication 21 (52.5%) 15 (39.5%) 0.249
 Major 7 (17.5%) 9 (23.7%) 0.499
 Minor 18 (45.0%) 9 (23.7%) 0.040
clinical outcome
 excellent 1 (2.5%) 3 (7.9%) 0.324
 good 23 (57.5%) 26 (68.4%)
 Fair 15 (37.5%) 8 (21.1%)
 Poor 1 (2.5%) 1 (2.6%)

Notes: *n, number of patients; **n, number of fusion levels.
Abbreviations: Dls, degenerative lumbar scoliosis; lDK, lumbar degenerative 
kyphosis.

Table 3 Detailed analysis of postoperative complications in 
group a and group B

Group A  
(N*=40)

Group B  
(N=38)

P-value

Major complications (n**) 7 (n=7) 9 (n=9) 0.499
  Neurologic deficit 0 0 –
 Deep wound infection 3 (7.5%) 4 (10.5%) 0.708
 Pneumonia 2 (5.0%) 3 (7.9%) 1.000
 Pulmonary embolism 1 (2.5%) 1 (2.6%) 1.000
 acute myocardial infarction 0 (0.0%) 1 (2.5%) 1.000
 acute renal failure 1 (2.6%) 0 (0.0%) 0.487
Minor complications (n) 22 (n=18) 9 (n=9) 0.040
  Superficial wound infection 1 (2.5%) 1 (2.6%) 1.000
 ileus 1 (2.5%) 2 (5.3%) 0.610
 acute gastritis 4 (10.0%) 3 (7.9%) 1.000
 Urinary tract infection 4 (10.0%) 2 (5.3%) 0.676
 Urinary retention 5 (12.5%) 0 (0.0%) 0.031
 Postoperative delirium 7 (17.5%) 1 (2.6%) 0.033
Total (n) 29 (n=21) 18 (n=15) 0.249

Notes: *n, number of patients; **n, number of cases.
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complications affecting the operative outcome. In our present 

study, differences between group A and group B, age with 

the incidences of complications and the major complications 

did not show statistically significant. However, the incidence 

of minor complications was significantly higher in group 

A. It is believed that significant differences appeared for 

minor complications but not for major complications in the 

group aged over 65 years because the criteria for selecting 

preoperative comorbidities and postoperative complications 

differ between investigators. In this study, patients who had 

a history of preoperative accompanying diseases according 

to this criterion of major complications, such as myocardial 

infarction and renal failure were excluded, and postoperative 

complications were defined as short-term complications 

appearing within 4 weeks after surgery.

With regard to the effect of preoperative comorbidities 

on the incidence of complications, Benz et al13 and Carreon 

et al5 reported that preoperative accompanying diseases, 

including diabetes mellitus, were not correlated with 

the incidence of postoperative complications.  However, 

Oldridge et al14 reported that more preoperative comorbidities 

were associated with a higher incidence of complications, 

while Park et al12 reported that correlations between diabetes 

mellitus and major complications (eg, deep wound infection) 

were statistically significant in the older age groups. In this 

study, there was no difference between the two groups in 

terms of preoperative comorbidities and the incidence of 

complications. However, diabetes mellitus showed a sig-

nificant correlation with deep wound infections, which was 

one of the major complications in group A and in group B. 

Furnary et al15 reported that the frequency of deep sternal 

wound infection after cardiac surgery was 2% in diabetic 

patients of average age 65 years subcutaneously injected 

with insulin. This frequency was reduced to 0.8% in groups 

intravenously injected with insulin throughout surgery. This 

suggests that the incidence of complications in diabetic 

patients can be reduced by strict blood sugar control during 

surgery.

However, in general, there are few reports in the litera-

ture concerning absolute values for preoperative, postop-

erative, or intraoperative blood sugar control in diabetic 

patients. Van den Berghe et al16 recommended maintaining 

blood sugar at a normal level (below 110 mg/dL) when 

treating wounds in critically ill patients. However, this 

method involves the risk of low blood sugar, so Dellinger 

et al17 suggested it would be better to maintain blood 

sugar at a level below 150 mg/dL. Further, Olsen et al18 

emphasized that diabetes mellitus and high preoperative 

or postoperative blood sugar levels are risk factors for 

postoperative spinal infection. They suggested that preven-

tive injections of antibiotics one hour prior to surgery and 

increased doses for obese patients could reduce the risk of 

infection. Therefore, it is thought that in order to reduce 

the risk of infection after spinal surgery, preoperative 

blood sugar should be maintained at the normal level or 

below 150 mg/dL if possible. Depending on the situation, 

additional antibiotics should be administered. Additional 

studies are necessary to confirm these findings.

Park et al12 reported that operative time and amount of 

transfusion were significantly related to the incidence of 

minor complications in both elderly groups and nonelderly 

groups. Cho et al19 reported that excessive blood loss 

during surgery for degenerative spinal scoliosis had a 

significant correlation with early complications. However, 

there was no risk factor that showed a significant correla-

tion with later complications. In this study, in the case of 

male patients in group A, a significant number of cases 

with urinary retention, lengthy surgery, and excessive 

blood loss developed postoperative delirium. Postoperative 

urinary retention may be attributable to postoperative pain, 

the composite actions of general anesthesia and narcotic 

analgesics, or nerve injury. However, it is thought that the 

primary cause could be underlying disease resulting from 

old age.20 Especially in the case of older male patients 

where prostatic hyperplasia is common, it is reasonable 

to conduct a urologic examination before surgery. With 

regard to the delirium occurring after spinal surgery, 

Kawaguchi et al21 reported that this occurred more fre-

quently in older patients and was associated with low-

volume values for hemoglobin and erythrocytes in blood 

tests on the first postoperative day. Therefore, it is thought 

that in order to reduce the incidence of postoperative 

delirium, a reduced operation time, complete bleeding 

control, additional blood transfusion, and identification of 

volume values for hemoglobin and erythrocytes by blood 

tests on the first postoperative day, is necessary depending 

on circumstances.

In an analysis of clinical outcomes of surgery for spinal 

deformity, Daubs et al7 compared the preoperative and 

postoperative Oswestry Disability Index and statistically 

analyzed the results. They found that significant recovery 

occurred, ie, a change in the score from 49 points preop-

eratively to 25 points postoperatively was evident. In our 

study, we used the method suggested by Ragab et al6 for 

measuring clinical outcome. This study of 78 cases of 

decompressive surgery with fusion for degenerative lumbar 
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deformity associated with spinal stenosis in elderly patients 

demonstrated relatively favorable outcomes and satisfaction 

in this patient population. The clinical outcomes showed 

excellent or good results in 60% of group A and 76% of 

group B. Further consideration is needed regarding how to 

improve clinical outcomes in patient over 65 years of age, 

although the difference between the two age groups was not 

statistically significant. The authors recommend adequate 

conservative treatment for degenerative lumbar deformity 

prior to surgery, and careful consideration is necessary when 

selecting the operative treatment in this patient population 

because of their relatively high surgical risk. If operative 

treatment is selected, age does not change the outcome of 

lumbar deformity surgery in elderly patients, and the authors 

therefore do not use age as a criterion for offering surgical 

correction of the condition.

Conclusion
The surgical treatment outcomes for degenerative lumbar 

deformity accompanied by spinal stenosis in elderly patients 

aged 65 years or older did not show any significant differ-

ence from those in a group aged 50–64 years. Further, the 

outcomes for patients aged over 65 years did not indicate 

any significant increase in complications, except for minor 

ones. However, it is thought that in order to minimize the 

risk of deep wound infection after surgery, preoperative and 

postoperative blood sugar levels should be strictly controlled 

and additional antibiotics should be administered, depend-

ing on the clinical situation. It is considered that appropri-

ate action should be taken to prevent urinary retention and 

postoperative delirium, which are common in older patients 

aged over 65 years.
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