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Arabia. obese patients. This study aimed to assess the changes of glycosylated hemoglobin (HbA1c) and body mass index

(BMI) in patients with lumbar spinal stenosis (LSS) post-intervention at 6- and 12-month follow-ups.
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Methods: This was a retrospective cohort study of patients with LSS who had lumbar decompression, with or

) without instrumentation at King Abdulaziz Medical City, from 2016 and 2020. Patients over 18 years, treated
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Results: In total, 140 patients were included in the study. They had three underlying diseases: LSS (n = 87,

62.1%), spondylolisthesis (n = 37, 26.4%), and degenerative disc disease (n = 16, 11.4%). Results showed that
obese patients were associated with the lower BMI at 6- and 12- month follow-ups compared to the non-obese.
In addition, there was a statistical difference in HbA1lc change at follow-ups between controlled (HbAlc<7) and
uncontrolled diabetes groups (HbAlc>7).
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Conclusion: Lumbar spinal decompression can help in the reduction of BMI of obese patients with LSS. However,
there is a need for extensive investigation of the reasons for the contradicting results of an increase in the HbAlc
level at 12-month follow-up in the current study.
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INTRODUCTION

Lumbar spinal stenosis (LSS) is a narrowing of the spinal
canal, lateral recess, or foramina in which the bony
anteroposterior or transverse diameters of the spinal canal
is decreased, or the oval shape of the canal is distorted
in the cross-sectional view resulting in the compression
of the lumbosacral nerve roots."*! The causes of LSS are
classified as congenital-developmental and acquired.?”
The most frequent acquired cause is a degenerative disease,
such as spondylosis and spondylolisthesis.”) Anatomically,
LSS is classified into central, lateral recess, foraminal,
extraforaminal stenosis, or combined. All are close enough
to the nerve roots that narrowing or reducing the diameter
causes compression.!

LSS affects around 200,000 adults in the United States,
and it is a common indication for spinal surgery in the
elderly.” The most frequently used modality for diagnosis
is magnetic resonance imaging (MRI), but myelography,
computed tomography (CT), and CT myelography may
also be used.*” Initial conservative management includes
physiotherapy sessions and pain control.'”! If conservative
management fails to control the pain, and the pain starts
to affect daily activities negatively, surgical intervention is
indicated. Surgical management varies depending on the
underlying condition. It can be decompressive surgery
or stabilization in addition to decompressive surgery for
pathologies such as scoliosis and spondylolisthesis.”’ Lumbar
spinal decompression surgery is effective in relieving pain.
It can also improve physical activity, which could indirectly
affect glycemic control and weight loss in diabetic and obese
patients.!*1!

Diabetes mellitus (DM) and obesity represent major
healthcare challenges, with an increasing prevalence over
time.["1? Literature highlights that both diabetic and obese
patients have a higher risk of developing LSS.['***I Although
many studies reported the impact of diabetes and obesity
on surgical intervention outcomes, limited studies explored
the effect of lumbar spinal surgeries on glycemic control
and body mass index (BMI) reduction. Kim et al. reported
that surgical intervention in DM-2 patients with LSS
improved glycemic control, and reduced BMLI'® Another
study in 2014 demonstrated a reduction in the glycosylated
hemoglobin A1C levels (HbAlc) in diabetic patients after
surgical decompression with or without fusion, and this
reduction was indirectly related to increased physical
activity after surgery."”! No local study has investigated
the effect of surgical intervention on glycemic control and
BMI.

We presumed that managing LSS with a surgical
intervention can improve glycemic control in diabetic
patients and reduce BMI in our local population. Therefore,

Journal of Musculoskeletal Surgery and Research « Volume 6 « Issue 2 « April-June 2022

in this study, we primarily aimed to assess the changes
in the HbAlc and BMI after lumbar decompression. In
addition, we assessed the association between postoperative
complications and the length of hospital stay (LOS),
and the association between smoking and postoperative
complications and the LOS.

MATERIALS AND METHODS

This was a retrospective cohort study of patients with LSS,
who had lumbar decompression surgery, with or without
instrumentation at King Abdulaziz Medical City (KAMC),
Riyadh, from 2016 and 2020. Both genders who were more
than 18 years of age, treated surgically for LSS at KAMC,
with or without instrumentation, with a minimum of 1-year
follow-up post-intervention, were included in this study. We
excluded Type 1 DM patients, depending on insulin for the
management of diabetes, patients with comorbidities that
limited their physical activity, or patients without follow-up
records.

The data were obtained from the patient files using the Best
Care System used by the Ministry of National Guard-Health
Affairs. The medical records were reviewed, and all eligible
patients were involved in this study. The data were entered
in a prepared datasheet in Microsoft Excel. The variables
included demographic factors including age, gender, weight,
height, BMI, diabetes, hypertension, dyslipidemia, and
smoking. The surgery-related variables were prior surgical
interventions, type of the previous intervention, pain visual
analog scale (VAS) score, preoperative BMI, and preoperative
HbAlc. In addition, the type of surgical technique,
decompression levels, LOS, postoperative infectious
complications, wound complications, cardiovascular
complications, thromboembolism, and renal complications
were collected, as well as the BMI and HbAlc at 6- and
12-months follow-up.

All the data were analyzed using the John’s Macintosh Project
version 15 pro. The continuous variables were compared using
parametric or non-parametric methods depending on the
normality of the data. Descriptive analysis, such as frequency
and percentage, was used to describe the categorical variables,
including age (<50 and =50 years old), and gender. The mean
and standard deviation were used to describe continuous
variables, including age, HbAlc, and LOS. The BMI was
used to determine the category of the weight of patients.
The weight categories used were underweight (BMI < 18.5),
normal (BMI = 18.5-24.9), overweight (BMI = 25-29.9),
and obese (BMI = 30 and above). The DM was considered
controlled if HbAlc was lower than seven and uncontrolled
if equal or higher than seven. Pearson correlation test was
used to analyze the correlation between the changes in the
HbA1c and the changes in the BMI, where Fischer’s exact test
was used to analyze the categorical variables. P < 0.05 was
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Table 1: Demographic information of the sample (n=140).

Age in years (mean+SD) 63.61+9.03
Age groups (%) (years)

<50 9 (6.43%)

>50 131 (93.57%)
Gender (%)

Male 48 (34.3)

Female 92 (65.7)
BMI groups (%)

<30 BMI 39 (27.9)

>30 BMI 101 (72.1)
HbA1lc groups (%)

Controlled* 35(25)

Uncontrolled** 26 (18.6)
Diabetes (%)

Yes 88 (62.9)

No 52 (37.1)
Hypertension (%)

Yes 88 (62.9)

No 52 (37.1)
Dyslipidemia (%)

Yes 75 (53.6)

No 65 (46.4)
Smoker (%)

Yes 9(6.4)

No 131 (93.6)

*Controlled: <7 HbAlc. **Uncontrolled: >7 HbAlc

considered statistically significant.

RESULTS

In total, 140 patients were included in the study [Table 1].
They had three underlying diseases: LSS (n = 87, 62.1%),
spondylolisthesis (1 = 37, 26.4%), and degenerative disc
disease (n = 16, 11.4%). Of the 140, 37 (26.4%) had previous
lumbar spinal decompression. Preoperatively, the back pain
VAS score varied from 0 to 10. The majority (47.1%, n = 66)
had a score of 5 or less, and 74 (52.9%) more than 5.

The surgical technique was either decompression with
instrumentation (n = 136, 97.1%) or decompression
(n =4, 2.9%). The instrumentation level was one level in four
patients (2.9%) and two or more levels in 81 (97.1%). There
were no intraoperative complications except a dural tear in
one patient. The LOS from the day of admission to the day of
discharge had a mean of 15.45 + 15.3 days.

The majority (89.3%, n = 124) of the patients had no
complications. Only a small proportion (11.4%, n = 16)
had one or more complications [Table 2]. The mean LOS
for the no complications group was 13.41 + 10.1 days
compared to 31.25 + 32.23 for the > 1 complications group,
which was statistically significantly different (P < 0.05). We
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Table 2: Post-operative complications (1=140).

Post-operative infectious complications n (%)
Wound infection 2(1.43)
Urinary tract infection 3(2.14)
Septicemia 1(0.71)

Post-operative wound complications
Wound dehiscence 1(0.71)
Hematoma 2(1.43)
Wound necrosis 1(0.71)

Post-operative CVS complications
Tachycardia 1(0.71)

Post-operative thromboembolism
Deep venous thrombosis 2 (1.43)
Pulmonary embolism (0.71)

Post-operative renal complications
Acute kidney injury 2(1.43)

assessed a possible correlation between smoking and LOS
and postoperative complications. Both smoking and post-
operative complications, as well as LOS and smoking, were
not statistically significantly different (P > 0.05).

The BMI was calculated preoperatively, at the 6-month and
the 12-month follow-ups, with means of 33.53 + 5.85, 32.62
+ 5.7, and 33.52 + 6.28 kg/m?, respectively. The postoperative
change in the BMI was statistically significant at the 6-month
follow-up (P < 0.05), but not significant at the 12-month
follow-up. The sample was divided into two groups: Group A
(n =39, BMI <30) and Group B (n = 101, BMI 230 kg/m?) to
assess whether there was any difference in the BMI change at
the two follow-ups between the two groups. Analysis showed
that Group B had statistically significant BMI reduction at
both 6-month and 12-month follow-up periods compared to
Group A, which had higher BMI values at follow-up periods
[Table 3]. The mean LOS for Groups A and B were 13.64 +
8.42 and 16.15 + 17.23 days, respectively, and the difference
was not statistically significant (P > 0.05). At the 6-month
follow-up, Group A had significantly different HbAlc values
compared to Group B (P < 0.05), but it was not significantly
different at the 12-month follow-up.

The HbAlc was measured at the same period. Of 140,
only 61 (43.6%) of the patients had recorded pre-operative
HbA1lc values. In contrast to what was assumed, the post-
operative HbAlc increased compared to pre-operative
values. The pre-operative HbAlc mean was 7.15 + 1.82,
which increased to 7.21 + 2.07 at the 6-month follow-
up and 7.22 + 1.94 at the 12-month follow-up. We also
divided the patients based on the preoperative HgAlc
values into two groups: Controlled (n = 35, HbAlc <7) and
uncontrolled blood sugar (n = 26, HbAlc 7). Statistical
findings after grouping showed a statistically significant
difference between the two groups. The controlled group
had lower HbA1c, while the uncontrolled group had higher
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Table 3: Comparison of post-operative change in BMI mean at follow-up periods between Group A versus Group B.

Sample size n=140
Preoperative BMI
BMI group
Group A (n=39, BMI<30) 26.194+2.17
Group B (n=101, BMI>30) 35.93+4.60

P-value of difference in change at follow-ups

n=107 n=98
6-month follow-up BMI 12-month follow-up BMI
26.30+2.78 26.62+£2.94
35.08+4.52 35.88+5.29
<0.0001 <0.0001

Table 4: Comparison of post-operative change in HgA1c at follow-up periods between controlled versus uncontrolled diabetes group.

Sample size n=61

n=34 n=35

Pre-operative HbAlc

HgAc Group
Controlled group (n=35, HbAlc<7) 6.05+0.49
Uncontrolled group (n=26, HgAc>7) 8.62+1.92

P-value of difference in change at follow-ups

HbAlc at 6-month follow-up. However, both groups had
higher HbAlc values at 12-month follow-up, as shown in
[Table 4]. The controlled group’s mean LOS was 17.20 + 22
and 17.15 + 13.26 for the uncontrolled group, which was not
statistically different. Statistically, there was no significant
difference between the two HbAlc groups and the LOS or
postoperative complications.

DISCUSSION

The present study did not find an improvement in the HbAlc
levels post-intervention. There was a slight increase in the
mean HbAlc levels at the 6-month and 12-month follow-
up. The pre-operative mean HbAlc score was 7.15%, which
increased to 7.21% at the 6-month follow-up and 7.22% at
the 12-month follow-up. When we assessed the difference
between controlled diabetes and uncontrolled group, there
was a decrease in the HbAlc value at 6-month follow-up in
the controlled group, while it increased in the uncontrolled
group. According to the literature, regular physical activity is
crucial for diabetic patients to maintain HbAlc values in the
recommended range. Patients with LSS, on the other hand,
are unable to perform sufficient physical activity, which
might cause the HbAlc levels to fluctuate on the higher
side.[18:19]

It is generally accepted that LSS decompression facilitates
HbAIc reduction. A study was done to evaluate the variation
in glycemic homeostasis in diabetic and LSS patients after
decompression surgery. They reported a significant decrease
in the HbAlc levels at the first and second assessments after
the surgery.'”! A 2-year follow-up study was conducted to
assess the changes in the HbAlc and BMI after a successful
LSS surgery. The results highlighted a significant decrease in
the HbA1c level from 7.08% to 6.58% at the first follow-up of
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6-month follow-up HbAlc 12-month follow-up HbAlc

5.85%0.50 6.16+1.70
8.75+2.22 8.99+1.40
<0.0001 <0.0001

6-month, which remained consistent (6.59%) at 1%- and 2d-
year follow-ups.!'®!

It was noticed that glycemic control indirectly improves
after decompression surgery in diabetic LSS patients. The
baseline HbAlc value (7.20%) significantly reduced (6.63%,
P =10.001) at first assessment and second assessment (6.77%,
P = 0.011).2” The improvement in the HbAlc level was
significantly correlated with the Oswestry Disability Index
score. An increased mobility status and a possible change
in hormone levels, such as cortisol, may reduce the HbAlc
levels.”) A meta-analysis reported a limitation, which was
a lack of glycemic data over the period for diabetic patients
who underwent LSS surgery, and a lack of evidence of the
effect of spinal surgery on the HbAlc level.” The results
reported in the literature indicate that the HbAlc values
tend to decrease postoperatively after LSS surgery, which is
contradictory to the current study.

In the current study, the pre-operative mean BMI was
33.53 kg/m? and there was a significant reduction (32.62,
P < 0.05) at the 6-month follow-up, but non-significant
(33.52, P > 0.05) at the 12-month follow-up. In terms of the
two groups: Group A (BMI <30 kg/m?) and Group B (BMI
>30 kg/m?), there was a significant reduction in the mean
BMI of Group A at the 6-month follow-up. The baseline mean
BMI for Group B was 35.93 + 4.60 kg/m?and it significantly
reduced to 35.08 + 4.52 kg/m?* after 6 months, which is
consistent with the literature. According to Kim et al., there
was no statistically significant difference in the mean BMI
pre-intervention and post-intervention at the 2-year follow-
up after LSS decompression. However, when the patients
were divided into two groups (normal weight [BMI <25]
and overweight [BMI >25]), there was a significant BMI
reduction in the overweight group at the 2 years follow-
up.['®! According to a study from the Swedish spine registry,
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the mean BMI (SD) at baseline was 32.8 kg/m?(2.5), and the
average BMI reduction during follow-up was 0.6 kg/m?(95%
CI, 0.4-0.8), the mean weight (SD) at baseline was 94.6 kg
(11.9), and the average weight loss was 1.9 kg (95% CI, 1.5-
2.3) 1 year after the surgery and 2.0 kg (95% CI, 1.5-2.4)
2 years after the surgery. Only 45 individuals had clinically
significant weight reduction, which is relevant since weight
loss is normal, obese, and morbidly obese patients is
assessed differently.” The current study found a significant
BMI reduction at the 6-month follow-up, which was non-
significant at 12-month. A possible explanation is that
patient compliance with the rehabilitation and physiotherapy
exercises in the early postoperative period facilitates BMI
reduction. However, they return to their baseline lifestyle for
the long-term period, which limits further reduction.

A 10-year retrospective analysis of spinal surgeries for
the degenerative disease was done to assess weight loss
postoperatively. The study included 65,667 procedures,
of which 19,665 were lumbar spinal fusion surgeries. The
analysis was done separately for the generalized spine
degenerative surgeries, surgeries for obese cases, and LSS
surgeries. The results highlighted that the mean pre-operative
weight for all the spinal surgeries was 91.8 kg and the mean
pre-operative BMI 29.2 kg/m’. The follow-up was conducted
at a mean of 1.9 years after the surgery and the mean
postoperative weight was 92.5 kg, mean BMI was 29.4 kg/m?,
and mean weight increase was 0.7 kg. The change in the mean
weight (P < 0.001) and mean BMI (P > 0.001) was significant.
The findings of spinal surgery in 26772 obese patients (BMI
>30 kg/m?) highlighted that the mean postoperative weight
loss was 2.2 kg, and 46.9% of the patients lost 2.3 kg, 35.3%
gained 2.3 kg, and 17.8% retained their weight within 2.3 kg
of their pre-operative weight. It was identified that the pre-
operative weight and BMI predicted the postoperative weight
and BMI. The findings of the spinal surgeries revealed that
the mean weight and mean BMI before surgery were 92.5 kg
and 29 kg/m?. After a mean of 1.9 years, the follow-up results
showed that mean weight and mean BMI after surgery were
93.9 kg and 30 kg. The literature review indicated a variation
in weight and BMI after LSS surgery, as some studies report
no overall decrease in BMI, but some reported a change
in BMI for the obese groups after follow-up at certain
intervals.®

The current study found that 89.3% of the patients had no
postoperative complications. However, 10.7% had one or
more complications. The postoperative complications were
divided into five categories: Post-operative infections, wound
complications, CVS complications, thromboembolism, and
renal complications. The most prevalent complications were
postoperative infections (wound infection, urinary tract
infection [UTI], and septicemia), with UTT the most prevalent
(n =3, 2.14%). The present study described that the average
LOS was 15.45 + 15.3 days. The average LOS for the patients

with no complications was 13.41 + 10.1 days compared to
31.25 £ 32.23 days for the group with more complications. Shih
et al. evaluated the complications of LSS surgeries. There was
only one wound complication (3.8%), and urinary retention
was reported in 23.1%, of which 18.1% were male patients.
They also reported that the LOS for open lumbar spine surgery
was 2.92 days.” The American College of Surgeons” National
Surgical Quality Improvement Program (ACS-NSQIP)
conducted a study, which collected its data for 2 years from
the ACS-NSQIP database to analyze the patient characteristics
related to an increased LOS and readmission. The findings
highlighted that the average LOS was 2.1 days and readmission
due to post-operative complications 3.6%. Surgical site
infection was the leading cause (25%) of the readmissions,
followed by pain (9.6%), urinary tract infection (7.6%), wound
seroma (5.8%), and thromboembolism (5.8%).%*! A study was
done to assess the trends of complications and costs related to
LSS surgery. The results indicated that the average LOS was
1.91 days, with wound complications 0.2% postoperatively.
Overall, the major complications were 1.7% and 4% for elderly
patients. The readmission rate at 28 days was 2.0% and the 30-
day mortality 0.4%.%!

The current study found no significant association
between smoking and postoperative complications and
no statistically significant difference between the LOS and
the smoking and non-smoking groups. A study about the
patient characteristic associated with LOS after LSS surgery
described that 16% of the sample were smokers. The average
LOS of the smokers was 1.8 + 2.0 days. Smoking history was
associated with a slightly decreased LOS with the bivariate
analysis (P = 0.012).%) A research study to identify smoking-
related poor-quality outcomes in hospitalized patients due
to spinal disease indicated that 10% were smokers. The
findings suggested that the smokers had overall poor-quality
outcomes when compared to the non-smokers. Smokers
had 4.87 days mean LOS compared to 3.77 days for the
non-smokers. The mean ICU admission rate of the smokers
was 18% compared to 12% for the non-smokers. The mean
complication rate was also higher (6.97%) compared to the
non-smokers (5.24%). Similarly, the mean readmission at
7 days, 14 days, and 30 days was higher in the smoker group
compared to non-smokers.?! Smoking should be considered
when planning LSS surgery and patient counseling is equally
important to achieve better quality outcomes.

Limitations

This study has limitations, including the unavailability of
information for the baseline HbAlc levels. The follow-up
duration may be increased to 2-5 years. The study duration
and a multicenter approach would facilitate the generalization
of the findings. Obesity-related factors and BMI should also
be considered.
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CONCLUSION

Lumbar spinal decompression surgery can facilitate BMI
reduction in obese patients. There is a strong need to intensively
investigate the underpinning reasons for the contradicting
results of an increase in the HbAlc level in the current study, as
well as the variation in the BMI scores in non-obese.

RECOMMENDATIONS

A future recommendation may be to divide the HbAlc into
three groups, namely, normal, prediabetic, and diabetic, as
described by the CDC. Similarly, the BMI can be categorized
into three groups, normal, obese, and morbidly obese. BMI
and obesity should be analyzed together. There is a need for
a multidisciplinary approach, which includes a dietitian, a
physiotherapist, and an endocrinologist to optimize patient
care and a supervised treatment plan for an extended period.
Both will have an impact on BMI reduction and HbAlc
control. There is also a need to control post-operative
complications, especially hospital-acquired infections, which
will improve the postoperative outcomes and reduce the LOS.
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