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Abstract
Background: With improvement of health care in last decades, the age of general population increased. As the
elderly with degenerative lumbar disease needs to remain physically active for more years, lumbar decompression
surgery with instrumented fusion is further considered and is gaining wide acceptance as it provides good results
with relative minimal risk. This study aim to evaluate the safety and efficacy of lumbar decompression with
instrumented fusion in elderly
Results: This is a prospective non-randomized clinical study conducted from July 2014 to July 2019. The included
patients had chronic low back pain, radiculopathy, and/or neurogenic claudication due to degenerative lumbar
disease with failed conservative management. They underwent lumbar decompression with instrumented
posterolateral fusion. All patients were at least 55 years old at time of surgery and were clinically assessed as regard
perioperative risk and morbidity, besides assessment of pre- and postoperative visual analog score (VAS) and
Oswestry Disability Index (ODI). Data was collected and analyzed. Thirty-five patients were included in this study
with mean age of 63 years. All patients presented with back pain, 77.1% with radiculopathy, and 60% with
neurogenic claudication. Preoperative comorbidity was present in 60% of cases, where hypertension, diabetes, and
cardiac troubles were 31.4%, 31.4%, and 14.3% respectively. The average operated level was 3.1. The complication
rate was 11.4% with 2 cases with dural tear (5.7%), 2 cases with CSF leakage (5.7%), 1 case with wound seroma
(2.8%), and 1 case with wound infection. Postoperative new comorbidity occurred in 5 cases (14.3%). Visual analog
score (VAS) and Oswestry disability index (ODI) were recorded preoperatively and 18 months postoperatively; as
regards pain, VAS improved significantly from 7.8 ± 0.87 to 1.8 ± 1.04 (P value< 0.00001), and ODI improved
significantly from 58.1 ± 11 to 17.5 ± 8.3 (P value< 0.00001).
Conclusion: Lumbar decompression surgery with posterolateral instrumented fusion is a safe and effective surgery
in elderly, as it provides significant results and gives them a chance for better quality of life. Preoperative
comorbidity could be dealt with, and it should not be considered as a contraindication for surgery in this age
group.
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Background
With improvement of health care in the last decades, the
age of general population increased, and the quality of
life for elderly improved. As the elderly population needs
to remain physically active for more years, the number
and indications of surgeries for degenerative lumbar disease in this age group had increased [1–4]. The surgical
risk, low fusion rate, and morbidity are factors that may
support decompressive laminectomy and foraminotomy
against decompressive surgeries with instrumented fusion in elderly, but some patients after decompression
surgery alone may have recurrent axial and/or radicular
pain and need fusion later on [4]. Lumbar decompression with instrumented fusion is nowadays gaining wide
acceptance in this age group [1–4].
Many studies investigated the clinical and radiological
outcomes of lumbar decompression and fusion surgery
in elderly including safety, efficacy, life quality after surgery, and perioperative risks and complication and reported that selected elderly population for lumbar
decompressive surgery with instrumented fusion benefited a lot from this surgery and had less complications
and better life quality [3–8].
The aim of this study is to evaluate the safety and efficacy of open lumbar decompression with instrumented
posterolateral fusion in elderly with degenerative lumbar
disease not responding to conservative treatment.
Methods
This is a prospective non randomized clinical study conducted from July 2014 to July 2019. Thirty-five patients
were included, and all patients were at least 55 years old
at the time of surgery. The patient had chronic low back
pain, radiculopathy, and/or neurogenic claudication due
to degenerative lumbar disease, with failed conservative
treatment.
Preoperative assessment

Careful assessment of all patients was done starting with
history taking including their previous medical status
and medical morbidity as DM, HTN, IHD, and other
problems, as well as the history and date of last surgery
under general anesthesia. Then, history of recent illness
was reported regarding low back pain and lower limb
problems, as sciatica, neurogenic claudication, and presence or absence of symptoms as muscle weakness (foot
drop) and sphincter troubles
General examination and neurologic examination were
done for assessment of the back tenderness, lower limb
motor power, reflexes, signs of nerve root compression,
and gait abnormalities.
When the surgery is decided and patients accepted to
have it, routine laboratory tests, electrocardiography
(ECG), echocardiography, and chest X-ray were done

(2021) 57:53

Page 2 of 6

and revised by the anesthesiologist for surgical fitness.
Any medical problem that needed specialized consultation or a period of treatment by other specialties was
allowed before considering this patient fit for surgery.
All patients had preoperative MRI lumbosacral spine
(LSS) at least 2 months before the surgery, preoperative
X-ray LSS views including anteroposterior and lateral,
lateral maximum flexion, and extension dynamic views,
and right and left oblique. All patients had dual-energy
X-ray absorptiometry DEXA before surgery to assess the
bone density, and only normal and osteopenic patients
were included in this study. Patients with osteopenia had
postoperative treatment to improve bone density. Preoperative visual analog score (VAS) and Oswestry disability index (ODI) were evaluated for all patients for
further comparison postoperatively.
Surgical procedure

Briefly, under general anesthesia, patients were operated
in prone position. Adequate skin incision was done according to how many level would be approached,
followed by muscle separation and preparation for instrumentation. Then, under fluoroscopy, transpedicular
screws were inserted, secured, and checked. Laminectomy, facetectomy, and foraminotomy were done to decompress the lumbar canal and foraminae, and in some
cases, we did discectomy for disc prolapse compromising
the neural structure. After decortication of transverse
processes at targeted levels, posterolateral bone autograft was applied to the decorticated surface for fusion.
After hemostasis, closure in layers was done and a drain
was left and removed within 48 h after surgery.
Motor power, sensation, sciatica, and wound drain
were checked 6 h postoperatively. Patients were asked
for early ambulation; they were closely checked for their
comorbidity—if present—and they were discharged usually after 2 to 4 days, but if they had unstable medical or
postoperative condition, they were kept until they were
stabilized. Wound stitches were removed 2 weeks after
surgery and sometimes later in patients with DM.
Follow-up visits were done twice monthly for 2 months
then at 4, 6, 9, 12, and 18 months, and patients could return in between if needed (Fig. 1).
Postoperative evaluation

Patients were assessed for VAS and ODI at 18 months after
surgery. Postoperative X-ray follow-up was done for all patients at 6 and 18 months. Postoperative MRI was not done
regularly but only in case of intolerable persistent pain or
signs of discitis and post laminectomy infection.
Statistical analysis

Software (SPSS, Version 20.0 for Windows, SPSS Inc.,
Chicago, IL) was used for analysis of the data.
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Fig. 1 Seventy-three-year-old male patient, diabetic and had ischemic heart disease presented with low back pain for 3 years that increased in
last year, with bilateral lower limb neurogenic claudication and radiculopathy who failed conservative treatment and thus indicated for surgery.
He underwent 5 levels of decompression and instrumented fusion. He had no intra- or postoperative complications or disturbed comorbidity. He
had improved VAS score from 7 to 1 and ODI from 53 to 6. a, b MRI T2WI sagittal and axial views through L2,3 to L5, S1 showing severe LCS and
foraminal stenosis. c Preoperative X-ray, AP and lateral views. d Postoperative X-ray, AP and lateral views

Qualitative variables were summarized as frequency and
percentages while quantitative data as mean ± SD.
Wilcoxon (non-parametric) test was applied for the
comparison of quantitative variables before and after
operation, and a P value < 0.05 is statistically significant.

Results
Thirty-five patients were included in this study; 12
patients of them are males (34.3%), and 23 patients are
females (65.7%); their age ranged from 55 to 79 years
(mean age was 63.03 ± 6.4 years). The mean duration of
symptoms was 21.7, 11.1, and 7.7 months for the low
back pain, radiculopathy, and claudication, respectively;
low back pain was the main symptom in all cases while
77.1% had radiculopathy and 60% had neurogenic
claudication (see Tables 1 and 2).
The incidence of preoperative comorbidity was 60%
(21 cases); 15 patients were on antiplatelet (42.8%) and
they needed special regimen to stop it before and restart
it again after surgery, 11 patients were hypertensive
(31.4%), 11 patients were diabetic (31.4%), 5 patients had
Table 1 Demographic distribution of the patients
Range

Mean age ± SD

Age

55 – 79 years

63.03±6.4 years

Gender

Males 12 (34.3%)

Females 23 (65.7%)

cardiac ischemic disease (14.3%), 4 patients had mild
hepatic disease (11.4%), and 2 patients were receiving
treatment for hypothyroidism (5.7%) (see Table 3).
A postoperative new comorbidity occurred in 5 cases;
2 of the diabetic patients (5.7%) had poorly controlled
DM at the period of wound healing, 1 patient (2.8%) had
acute renal insufficiency postoperatively which needed
temporary dialysis until his condition was stabilized, 1
patient had asthmatic exacerbation, and 1 patient had
temporary hepatic insufficiency (disturbed hepatic function). All of these patients were followed up with related
specialty and did well (see Table 4).
Twenty-eight cases (80%) had surgery for the first
time, and 7 cases (20%) had a redo surgery. Some
patients were operated for multiple degenerative pathologies. The redo surgeries were for restenosis and inadequate decompression in 4 of 7 cases, spondylolisthesis
in 6 of 7 cases, and failed instrumentation in 2 of 7 cases
Table 2 Preoperative clinical presentation
Symptoms

Number and
percentage of
patients

Duration of
Duration of
symptoms (Range symptoms
in months)
(mean± SD)

LBP

35 (100%)

3 – 36 m

21.7±11.1 m

Radiculopathy 27 (77.1%)

1 – 30 m

11.1±7.9 m

Neurogenic
claudication

1 – 24 m

7.7±5.2 m

21 (60%)
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Page 4 of 6

Table 5 Indication for surgery
Number

%

Cardiac (mainly IHD)

5

14.3%

HTN

11

31.4%

Respiratory

0

0%

DM

11

31.4%

Renal insufficiency

0

0%

Hepatic disease
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4

Type of surgery
(Number and %)

Primary surgery (28 cases Lumbar canal and
80%)
foraminal stenosis

11.4%

On Antiplatelet

15

42.8%

Smoker

4

11.4%

Hypothyroidism on treatment

2

5.7%

(see Table 5). Nine patients had 2 levels of instrumented
fusion, 19 cases had 3 levels, 3 cases had 4 levels, and 4
cases had 5 levels, with a total of 107 levels done and a
mean of 3.1 levels.
We had 2 cases (5.7%) with intraoperative dural tear;
we did primary repair in both cases, where one of them
had postoperative CSF leak that needed revision, and we
had another case of CSF leak that we discovered postoperatively and was treated conservatively. We had 1 case
(2.8%) with subcutaneous wound seroma and another
case of wound infection; antibiotics were given for 4
weeks, and the patient did well (see Table 6).
All included patients had completed at least a period
of 18 months of follow-up, and they were reevaluated for
VAS and ODI at 18 months. There was a significant improvement in VAS from 7.8 ± 0.87 to 1.8 ± 1.04 with P
value < 0.00001 and in ODI from 58.1 ± 11 to17.5 ±
8.3with P value < 0.00001 (see Table 7).

Indication for
surgery

Redo surgery (7 cases
20%)

Number % of
patients to
category
(Primary or
Redo)

% of
patients
to all
cases

21/28

60%

75%

Spondylolisthesis

26/28

92.9%

74.3%

Lumbar disc
prolapse

5/28

17.9%

14.3%

Restenosis and /or
inadequate
decompression

4/7

57.1%

11.4%

Spondylolisthesis

6/7

85.7%

17.1%

Failed
instrumentation

2/7

28.6%

5.7%

Discussion
Degenerative lumbar spine disease is a common and
major cause of morbidity and disturbed social life in
elderly [9]; regular daily activity of this age category
is severely affected by back pain and lower limb pain
resulting from mechanical back problems and nerve
root compression [10]. Usually, conservative treatment
is favored especially in elderly population with comorbidity, but non-responsive patients require surgical
treatment [11].
In patients with degenerative spine disease, anatomical
degenerative changes usually require wide decompression with partial or complete facetectomy to free the

neural tissue, but iatrogenic instability may occur and
results in mechanical back pain and secondary neural
compromise [12]. This is besides the patients which
present mobile spondylolisthesis. Instrumented fusion is
indicated in such patient to treat mechanical instability
and to avoid effects of iatrogenic instability besides
achieving good graft integration [12, 13].
From the review of the literature, we found that different opinions were discussed about safety and efficacy of
lumbar decompression and instrumented fusion for
treatment of degenerative lumbar diseases in the elderly;
the neurosurgeons operating on elderly patients should
be aware of perioperative problems in this advanced age
and have to discuss with them the increased surgical
risks as well as the benefits from surgical treatment of
their spine disease [14]. Older reports had stated that
discectomy and also other lumbar procedures in the
elderly had shown an increased rate of morbidity and
mortality [15, 16]. These reports are 30 years ago and
older since that a lot of advances in health care were
established specially for the elderly. In the last two
decades, increasing age is not considered a contraindication for spine surgery, and so the rate of spine surgical
procedures is increasing dramatically [13, 17].
Surgery is done on an elective basis, so there is always
a chance to review patients’ health status and optimize
their medical condition prior to surgery, but sometimes,
surgery can be delayed until proper preparation is done
when the perioperative risk is perceived to be high.

Table 4 Postoperative comorbidity

Table 6 Operative and postoperative complications

Postoperative comorbidity

Number

%

Operative and postoperative complications

Number

%

DM

2

5.7%

Dural tear (intraoperative)

2

5.7%

Respiratory disease

1

2.8 %

Wound findings

1

2.8%

Renal insufficiency

1

2.8%

CSF leakage

2

5.7%

Hepatic disease

1

2.8%

Infection

1

2.8%

Seroma
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Table 7 Preoperative and 18 months postoperative VAS and ODI
Evaluation scale

Preoperative

18 months postop.

Wilcoxon test

P-value

VAS (Mean±SD)

7.8±0.87

1.8±1.04

-5.159

< 0.00001*

ODI (Mean±SD)

58.1±11

17.5±8.3

-5.159

< 0.00001*

VAS Visual analog scale, ODI Oswestry disability index. *P value

Prognostication of risk is usually imperfect and subjective incorporating the input of anesthesiologist, surgeon,
and other managing physicians [7].
The average life expectancy in Egypt is 72.5 years; this
is low in comparison to most Western and some Asian
countries (79 to 85.3 years), and it gives an idea about
the general health care and relative lack of proper management of elderly health problems (Worldometer.info).
Besides, most of our patients in this study were heavy
workers, including the females that had to work to manage their life needs, so they had earlier degenerative lumbar changes. For this purpose, we studied an age group
which ranged from 55 to 79 years that is younger than
what was studied in other research works, but we
thought it should be more representable of our people
average life expectancy and serving our goal of the
study.
Perioperative complications are related to increased
intraoperative blood loss operative time and also adding
instrumentation and fusion to decompression [14, 18].
In this study’s surgeries, we utilized our experience in
spine surgery, spinal instrumentation, and fusion in
order to decrease operative time and blood loss, and so,
intraoperative or postoperative blood transfusion was
given when needed, and this occurred in 5 of our patients. The anesthesiologist offered great care and attention for our patients to avoid perioperative problems.
The orthopedic surgeons usually consider total hip
arthroplasty as a regular surgery in elderly people. In a
study that compared total hip arthroplasty to lumbar
spine decompression and fusion, there was no significant
difference in perioperative risks, comorbidity, and complications. They stated that increasing age should not be
considered as a contraindication for surgery, and proper
selection and preparation can lead to satisfactory
improvement [19, 20].
In this study, we had a VAS ± SD score of 7.8 ± 0.87
preoperatively which improved to 1.8 ± 1.04, and ODI ±
SD score improved also from 57.7 ± 11.01 to 11.8 ± 6.9;
these improvements are found statistically significant
and were in line with other studies done on quite similar
sample of patients [6, 14, 21–23]. Also, in this study, 6
patients with ODI postoperative score > 20 had good
improvement in comparison to their previous condition,
but the results were not satisfactory for them.
Reasonably, adding instrumented fusion to decompression may increase perioperative complication especially
in elderly [14, 15], and it may be wise not to consider

this, but many patients may have considerable back pain
that will not be relieved with decompression only, so, we
have to consider to weight out risk versus benefit towards decompression with instrumented fusion as it is
safe and justifiable [4]. Patients presented with mechanical back pain or expected to have it after decompression
will benefit from instrumented fusion, and also, they will
have an added procedure that they may need in the future. It is not better to have a redo surgery for fusion
after open decompression as it will be risky and lengthy.
Lee et al. worked on 50 cases and suggested that patients
with back pain as a main complain are needed to be
considered as a surgical candidate for fusion and instrumentation [4].

Conclusion
Lumbar decompression with instrumented posterolateral
fusion is a safe and effective surgery in elderly, and it
gives them a chance for better quality of life. Preoperative comorbidity could be dealt with, and it should not
be considered as a contraindication for surgery in this
age group.
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