
1. Introduction

Low back pain is one of the leading causes of hospital admission

among geriatric patients. Approximately 70%–80% of the population

suffers from low back pain at least once in their lives. It is an im-

portant public health concern due to its economic burden. Low

back pain is more common among patients aged between 40 and 80

years and it equally affects males and females. The muscles, nerves,

and bones are primarily affected. Surgical treatment is not required

in all low back and leg pain cases; however, it is recommended if

there is unresponsive pain or neurological deficit despite conserva-

tive treatment for > 6 weeks.1

Approximately 5% (1%–10%) of patients who undergo dis-

cectomy for lumbar disc herniation (LDH) have been reported to be

elderly patients. Neurosurgeons perform back surgery more fre-

quently in geriatric patients than in other populations. LDH occurs at

any adult age, but is less common in the elderly. Especially in de-

veloped countries, the aging population is increasing. Accordingly,

the number of LDH surgery is increasing. Possible causes of this in-

clude prolonged life expectancy and the availability of advanced radio-

logical examinations such as magnetic resonance imaging (MRI).2

There are many surgical options for LDH treatment, but mini-

mally invasive surgical techniques have recently grown popular.3

Lumbar microdiscectomy (LMD) is the most popular method for the

surgical treatment of LDH. In this procedure, the degenerated part of

a herniated disc that is compressing the nerve root is surgically re-

moved under a microscope. The experience of neurosurgeons in

LMD has increased in recent years. Satisfactory results have been

obtained in 60%–80% of patients undergoing LMD.4

Some studies have reported the clinical results of LMD in pa-

tients with LDH. There are publications in the literature showing that

female patients after spinal surgery are clinically worse than male

patients. However, the number of studies conducted on the geriatric

population is limited. Moreover, studies comparing the differences

between the genders of geriatric patients are rare. This study eva-

luated the clinical outcomes of LMD in patients aged � 65 years and

analyzed whether there are differences between the clinical out-

comes of both genders.

2. Materials and methods

2.1. Study design

Patients aged � 65 years who underwent LMD by a single sur-

geon in a single center between April 2015 and May 2019 were
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retrospectively analyzed. All data were collected from patient files.

All patients were diagnosed with LDH using preoperative lumbar

MRI (Figure 1). The surgical technique was preoperatively explained

in detail and informed consent of the patients was obtained. This

retrospective study was approved by the Ethics Committee of the

Istanbul Rumeli University (Approval No: 2588, dated 18/12/2019).

2.2. Inclusion and exclusion criteria

The study included geriatric patients aged � 65 years who were

diagnosed with single or multiple LDHs, leg pain, or a neurological

deficit that was unresponsive to medical treatment for the last 6

months, whose informed consent was obtained and who underwent

LMD.

Patients aged < 65 years with spondylolisthesis, spinal fracture,

spine tumors, severe scoliosis with a Cobb’s angle of > 40�, or spinal

and disc infections other than LDH at the surgical site during the

preoperative period were excluded from the study.

2.3. Surgical technique

The surgeries were performed by a single neurosurgeon under a

microscope at a single center. All patients were administered preopera-

tive antibiotic prophylaxis. The preferred surgical technique was LMD.

The operations were performed under general or spinal anesthesia

with the patients in the prone position. The operation level was deter-

mined using C-arm fluoroscopy. An incision of 1.5–3 cm was made for a

single level depending on the amount of adipose tissue and the dis-

tance between the lamina and skin surface. The interlaminar approach

was preferred and a conventional procedure consisting of hemila-

minectomy and microdiscectomy, followed by foraminotomy was per-

formed. After the nerve root was released and hemostasis was secured,

the tissues were closed according to anatomy using absorbable sutures

and the skin was closed using sterile strips. We did not use non-

absorbable sutures that require removal later.

2.4. Evaluation criteria

The postoperative clinical outcomes of all the patients were

divided in 4 categories according to the modified Macnab criteria.

The visual analog scale (VAS) and Owestry Disability Index (ODI)

scores of all patients were preoperatively and postoperatively (10th

day, 1st month, and 6th month) recorded.

2.5. Statistical analysis

This study examined the preoperative and postoperative (10th

day, 1st month, and 6th month) VAS and ODI values and the differ-

ences in these values according to gender. The data were analyzed

using statistical and visual analyses. Repeated measures analysis of

variance (ANOVA) was used to analyze the changes in VAS and ODI

scores over time. Statistical analysis was performed using statistical

package for the social sciences (SPSS) version 22.0 software. A

p-value of < 0.05 was considered statistically significant.

3. Results

3.1. Patients’ characteristics

Surgery was performed on a total of 60 geriatric patients and 71

vertebra levels; 24 patients were male and 36 were female (2:3). The

ages of the patients were in the range of 65–88 years (72.22 � 6.06

years) and there was no significant difference between male and fe-

male patients (71.67 � 6.90 and 72.58 � 5.50 years, respectively). All

patients had at least one neurological deficit (progressive muscle

weakness, hypoesthesia, decrease in deep tendon reflex) or leg pain

unresponsive to nonsurgical treatment for 6 weeks preoperatively.

Of the 71 LDH levels treated with LMD, 4 (5.63%) were L1-2, 6

(8.45%) were L2-3, 15 (21.13%) were L3-4, 33 (46.48%) were L4-5,

and 13 (18.31%) were L5-S1 (Table 1). Regarding the levels, 50

(83.33%) were single-level, 9 (15.00%) were two-level and 1 (1.67%)

was three-level. A total of 31 (43.66%), 35 (49.30%), and five (7.04%)

patients underwent surgery for left, right, and bilateral LDH, re-

spectively. The mean time interval between entering and leaving

the operating room was calculated to be 172.83 � 37.19 min. The

mean length of hospital stay was 1643.18 � 647.05 min (1.14 � 0.45

days).

3.2. Postoperative health status analysis

The preoperative and 6th-month postoperative VAS scores of

male patients were 9.00 � 0.59 and 1.80 � 0.45, respectively; where-

as, the preoperative and 6th-month postoperative ODI (%) scores

were 85.42 � 5.85 and 16.40 � 4.98, respectively (p < 0.001). Pre-

operative and 6th-month postoperative VAS scores of female pa-

tients were 9.03 � 0.56 and 2.00 � 1.27, respectively; whereas, the

preoperative and 6th-month postoperative ODI (%) scores were
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Figure 1. Preoperative sagittal and axial lumbar MRI images (upper figures)
and early postoperative sagittal and axial lumbar MRI images (lower figures)
of a 73-year-old female patient. Appearance of extruded disc fragment be-
fore and after LMD (blue arrows).

Table 1

Demographic data of the patients and levels operated on.

Total number of patients (n) 60

Number of male patients 24

Number of female patients 36

Mean age of the study population (65–88 years) 72.22 � 6.06

Mean age of male patients 71.67 � 6.90

Mean age of female patients 72.58 � 5.50

Levels operated n (%)

L1-2 4 (5.63%)

L2-3 6 (8.45%)

L3-4 15 (21.13%)

L4-5 33 (46.48%)

L5-S1 13 (18.31%)



85.94 � 6.49 and 20.60 � 12.55, respectively (p < 0.001). No sta-

tistically significant difference was observed in the VAS and ODI (%)

scores of the two genders.

According to the modified Macnab criteria, the 6-month LMD

outcomes of geriatric patients were excellent in 73.33% (n = 44),

good in 18.33% (n = 11), fair in 6.67% (n = 4), and poor in 1.67% (n =

1). The outcome was successful in 91.66% of the geriatric group.

According to these criteria, the outcome was successful for 95.83%

of males and 88.89% of females. Although the success rate was

slightly higher in men, there was no significant difference between

the genders.

Table 2 shows the independent-samples t-test results for the

comparison of VAS and ODI preoperative and postoperative values

by gender. Analysis showed no significant difference between pre-

operative and postoperative measurements in VAS and ODI values

(p < 0.05).

Figure 2 shows the visual analysis of the changes in VAS values

for each gender. The graph shows that there was a decrease in VAS

values until the 1st postoperative month; subsequently, the values

became stable.

As a result of the variance analysis, a significant difference was

observed in preoperative and postoperative VAS scores (F(3,42) =

339.167, p < 0. 01, partial �2 = 0.96); however, there was no signifi-

cant difference in the scores of the two genders (F(3,42) = 0.429, p >

0.05, partial �2 = 0.03). While there is a significant difference be-

tween preoperative and postoperative results, this difference did

not change according to gender. Intergroup comparisons were ex-

amined with Bonferroni corrections and the analysis showed a sig-

nificant difference between the preoperative and postoperative

(10th day and 1st-month) VAS scores; however, no significant differ-

ence was observed between these and the postoperative 6th-month

score. In other words, VAS scores were stable after the 1st-month

postoperatively.

Figure 3 shows a visual analysis of the changes in ODI scores of

each gender. The graph shows that there was a decrease in ODI (%)

until the 1st postoperative month; subsequently, the values became

stable.

As a result of the variance analysis, a significant difference was

observed in preoperative and postoperative ODI (%) scores (F(3,39) =

283.811, p < 0.01, partial �2 = 0.97), but there was no significant dif-

ference between the scores of the two genders (F(3,39) = 0.881, p >

0.05, partial �2 = 0.06). In other words, while there is a significant

difference between preoperative and postoperative results, this

difference does not change according to gender. Intergroup com-

parisons were examined with Bonferroni corrections to determine

the point of difference between the scores. The analysis showed

that there was a significant difference between preoperative and

postoperative 10th day and between preoperative and postopera-

tive 1st month ODI (%); whereas, no significant difference was ob-

served between these scores and that of the 6th-month postopera-

tive score. A significant decrease was observed in the preoperative
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Figure 2. Mean preoperative and postoperative VAS scores by gender.

Table 2

Independent-samples t-test results for the comparison of VAS and ODI

preoperative and postoperative values by gender.

Male (n): 24

Female (n): 36
Mean SD t p

Preoperative VAS -.18 .85

Male 09.00 0.59

Female 09.03 0.56

Postoperative VAS 10th day -.65 .52

Male 02.79 1.10

Female 03.03 1.52

Postoperative VAS 1st month 0-1.08 .29

Male 01.58 0.65

Female 01.89 1.28

Postoperative VAS 6th month -.34 .74

Male 01.80 0.45

Female 02.00 1.27

Preoperative ODI (%) -.32 .75

Male 85.42 5.85

Female 85.94 6.49

Postoperative ODI(%) 10th day -.88 .38

Male 28.17 12.270

Female 31.39 14.810

Postoperative ODI (%) 1st month -.92 .36

Male 15.83 8.04

Female 18.61 13.270

Post ODI (%) 6th month -.71 .49

Male 16.40 4.98

Female 20.60 12.550



ODI (%) until the 1st month postoperatively, whereas ODI (%) be-

came stable after that.

3.3. Complications

Of the 60 geriatric patients undergoing LMD, one (1.67%) de-

veloped recurrent LDH, one (1.67%) developed a postoperative spi-

nal infection, and one (1.67%) developed (cerebrospinal fluid) CSF

leakage and a dural defect. The complication rate was 5.00% and no

surgery-related death occurred (Table 3).

The patient who developed recurrent LDH was a 73-year-old

male patient in whom LDH was detected during a follow-up check

two years postoperatively. The patient had no neurological defi-

ciency. There was only left leg pain. For this reason, medical treat-

ment was applied for 6 weeks and bed rest was recommended. At

the end of this period, his complaints passed and therefore no sur-

gical intervention was made. The patient with CSF leakage and

dural defect was a 77-year-old female patient. During surgery, mus-

cle and adipose tissues were used to repair the dural defect and no

further surgical intervention was required. No CSF collection was ob-

served. The patient who developed a spinal infection was a 68-

year-old female. No growth was observed in the two wound cultures

performed; however, the discharge stopped with two months of

antibiotic treatment.

4. Discussion

Neurosurgeons encounter older patients more frequently, par-

ticularly for LDH surgery, because of the increasing average life

expectancy that exceeds 80 years throughout the world. An article

published in 2016 reported the results of minimally invasive surgery

performed in the lumbar region of 26 elderly patients, 12 males, and

14 females aged 65–86 years (mean age, 72 years). The surgery was

most frequently performed at the L4-5 level (40.7%). The length of

hospital stay was reported to be 1.65 days. The authors reported

that the clinical outcomes of such surgical procedures were suc-

cessful in patients aged � 65 years.5 The mean age and age ranges,

spinal level at which surgery was most frequently performed, length

of hospital stay, and success rate of outcomes of this study were

similar to our study. However, our study differed in that the total

number of patients and the ratio of female patients to male patients

were higher.

In another study published in 2019, 16 patients (7 male and 9

female) (mean age, 71.00 � 6.24 years) underwent cementoplasty

and percutaneous lumbar discectomy. The rate of excellent and

good outcomes according to the Macnab criteria in the 6th post-

operative month was 87.5%.6 The follow-up duration and mean age

in this study were very similar to our study. The outcomes of our

study were slightly enhanced according to the Macnab criteria, but

the values were very similar.

A study published in 2016, reported the preoperative and post-

operative VAS and ODI scores of 68 patients aged � 65 years (mean

age, 71.46 � 3.87 years) who underwent LMD; a significant im-

provement was reported in VAS and ODI scores in the 6th month

postoperatively.7 These findings were similar to the present study.

A recent study (2019) included a total of 65 patients aged � 65

years who underwent transforaminal endoscopic surgery for lateral

recess stenosis. Dysesthesia developed in the nerve root dermatome

as a complication in two patients. The complication rate was re-

ported to be 3.1%.8 Another study reported the complications of

endoscopic spinal surgery that was performed for 53 geriatric pa-

tients (mean age, 76 � 4 years). Five patients (9.4%) developed re-

current disc herniation and one patient (1.9%) developed hematoma

causing motor weakness. The overall complication rate was 11.3%.9

Notably, different complications develop at different rates in mini-

mally invasive spinal surgeries other than LMD, which are endo-

scopically performed. In the present study, the complication rate

was 5%, which was consistent with the complication rates of other

studies.

In a study of 367 patients aged > 65 years who underwent
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Figure 3. Mean preoperative and postoperative ODI (%) scores by gender.

Table 3

Distribution of complications in geriatric patients undergoing LMD.

Complications Number of patients (n) Rate (%)

Recurrent LDH 1 1.67

CSF leakage and dura defect 1 1.67

Spinal infection 1 1.67

Total 3 5.00



lumbar spinal stenosis surgery, no difference was observed be-

tween the groups in terms of surgical parameters including com-

plications. However, gender difference was identified as a factor

affecting the satisfaction rate, which was not associated with surgical

intervention; female patients were found to be less satisfied with the

operation.10 In the present study, positive results were obtained for

the VAS and ODI scores; however, there were no significant dif-

ferences between the genders in terms of the clinical results. The

number of studies comparing the genders in minimally invasive spi-

nal surgeries, particularly LMD, in the geriatric population is limited.

Further studies discussing these outcomes are required.

In a study published in 2019, LMD was compared as the length

of hospital stay in patients receiving general anesthesia and spinal

anesthesia. The average length of hospital stay was about 1.5 days

and 1 day, respectively.11 In another study with an average age of 52,

LMD was applied to a total of 271 LDH patients. The hospital stay was

found to be 1.14 days.12 In our study, the hospital stay was 1.14 �

0.45 days. Similar results were obtained in terms of length of hos-

pital stay with these two studies.

Regarding the time taken for surgery, a study of minimally in-

vasive lumbar decompression reported the outcomes of 244 elderly

patients with a (mean age, 83.1 � 3 years). The mean operation time

was 89.7 � 34.7 min.13 In the present study, the total time spent in

the operating room, including that taken for anesthesia, positioning,

and awakening was measured rather than only the operation time; it

was 172.83 � 37.19 min. If we assume that approximately half of the

time spent in the operating room was the operation time, similar re-

sults would be achieved. However, we could not make a one-to-one

comparison because there are no studies on the geriatric population

that have reported the total time spent in the operating room.

In a study published in 2016, 61 patients > 75 years and 69

patients < 45 years were compared in terms of minimally invasive

spinal surgery performed for spinal stenosis or LDH. The mortality

rate, complications, and revision surgery rates were analyzed. No

complications or deaths were reported in either group and a sig-

nificant improvement was found in both groups. The only differ-

ence between the groups was in the surgical revision rate. The study

advocated that minimally invasive decompressive surgery is safe and

effective method for the treatment of elderly patients. It has been

further reported that the risk of complications does not increase.14

It is stated that lumbar discectomy performed after 6th month

may be associated with worse clinical results in patients without

neurological deficits.15 In another study, the authors stressed that

this waiting period should be 14–22 weeks.16 We preferred to follow

patients without neurological deficits for 6 weeks without surgery.

According to an article in 2018, the authors compared genders

for all age groups in response to the information that female patients

were worse than male patients after spinal surgery. In this study,

although women reported more severe symptoms, the degree of

improvement was not different from men.17 In our study, the ge-

riatric age group was studied and in the long term, there was no

statistically significant difference between the VAS and ODI scores

between the two genders.

In an article published in 2017, recurrent LDH rate after LMD

was found to be 4.5%. In our study, this rate is 1.67%.18 However,

since our study is only for the geriatric age group, our follow-up time

is shorter. Successful results in patients undergoing LMD are also

related to surgeons’ experience.

In an article published in 2019, the safety and effectiveness of

short-stay elective degenerative lumbar spine surgery in geriatric

patients over 65 years of age was investigated. There was no sig-

nificant difference in the elderly in terms of clinical and complica-

tions. Hospital stay and operation time were longer.19 We think that

the age group in our study gave similar results with patients over 65

years old in this article. Although the elderly population was in-

cluded in our study, the complication rates were not very different

from those that have been reported.

In this study, we have discussed the postoperative outcomes for

patients aged � 65 years who underwent LMD for LDH considering

the available literature. People over the age of 65 have been iden-

tified as ‘elderly’ by the World Health Organization (WHO).20 This

definition was adopted in Turkey. That’s why we chose the cutoff of

65 years. This allowed us to look at the better defined older adult

group.

Our results and complication rates are compatible with those of

previous studies. The number of studies presenting the clinical out-

comes of LMD in the geriatric patient population and those com-

paring clinical outcomes between genders are limited. Similarly,

the total time spent in the operating room for geriatric patients has

not been previously studied.

5. Conclusions

LMD is an effective treatment method for geriatric patients with

LDH. No significant difference was observed between the two gen-

ders in terms of clinical outcomes in this age group. Lumbar micro-

discectomy remains to be the gold standard because the length of

hospital stay time taken in the operating room are short, clinically

successful outcomes can be achieved, and the complication rates are

low.
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