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ABSTRACT

Objective: When the spinal canal diameter narrows in at least two separate areas of the spine, it is referred to as tandem spinal stenosis (TSS), mostly
seen in cervical and lumbar regions and rarely in the thoracic region. This clinical entity can present as severe cervical myelopathy, lower extremity
symptoms, or can be completely asymptomatic. The treatment protocol for operative intervention is not well-defined in the literature.

Methods: We examined information from 50 TSS patients who underwent surgery between August 2015 and August 2023. We looked at the patient’s
age, gender, comorbidities, length of stay in the hospital, total estimated blood loss, and surgery time. Complications were also looked at, along with
the pre-operative and post-operative modified Japanese Orthopedic Association (mJOA), and Oswestry disability index (ODI) scores.

Results: For the disease types, 100 TSS cases were included. All cases had lumbar canal stenosis, with 28 (28%) cases having associated dorsal
spinal canal stenosis, and 72 (72%) cases having cervical degenerative spondylosis. Fusion was required in 78 cases (78%). Post-operative follow-up
recording was started 1 month following surgery till 3 years. The average post-operative mJOA score was 17.6 and the average ODI was 12.4.

Conclusions: Decompressions can be performed in stages or simultaneously to effectively control TSS. In addition to being safe and efficient, one-
stage simultaneous decompression has the benefit of shortening hospital stays without requiring more surgery or blood loss. Nonetheless, it is
advised that surgical indications be closely monitored and reserved for younger patients with fewer comorbidities.
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INTRODUCTION

A compromised spinal canal diameter in a minimum of two distinct
regions is referred to as tandem spinal stenosis (TSS) [1]. Canal
stenosis is the progressive reduction of accessible space in the spinal
canal due to congenital, degenerative, infectious, neoplastic, or
congenital disease. Congenital TSS results from inherent anatomical
abnormalities present at birth, whereas developmental TSS is due to
changes occurring during growth. Degenerative TSS, the most common
type, stems from age-related wear and tear, including osteophyte
formation, ligamentum flavum hypertrophy, and intervertebral disk
degeneration [2]. Clinically, patients with TSS often present with a
combination of symptoms reflective of cervical and lumbar spinal
stenosis, such as neck and lower back pain, radiculopathy, myelopathy,
and neurogenic claudication. These symptoms can significantly impair
the quality of life, necessitating effective and timely intervention [3].

While stenosis can occur at any level, it often affects the segments with
the greatest range of motion. The clinical triad of upper and lower motor
neuron symptoms, lower extremity claudication, and gait disturbance
is another way to describe TSS. The range of TSS prevalence is 0.12-
34% [4]. Surgical intervention in cases of TSS is crucial due to the
progressive nature of the condition and its potential to cause severe
neurological impairment. Delay in surgical treatment can lead to
worsening symptoms, including increased pain, loss of motor function,
and potentially irreversible damage to the spinal cord and nerve roots.
Various surgical techniques are employed to alleviate the pressure on
the spinal cord and nerves, including foraminotomy, unroofing of lateral
recesses, and multilevel decompressive laminectomy. These procedures
aim to enlarge the spinal canal and foramina, thereby relieving nerve
compression [5].

As TSS is a relatively rare condition, the optimal treatment strategy
remains a topic of considerable debate within the medical literature.
Historically, the standard approach involved staged surgeries, where
one region was addressed initially, followed by subsequent surgery
on the other region [6]. This staged method has generated significant
controversy, particularly regarding which area should be operated on
first. Some studies suggest that the region exhibiting the most severe
pathology should be prioritized for initial surgery, followed by the less
affected area at a later time. This approach is based on the rationale
that treating the dominant area of pathology first may provide the most
immediate relief of symptoms and prevent further deterioration [7].

However, some recent studies have suggested that single-staged
decompressive surgery offers significant advantages over these
traditional approaches. This technique allows for the simultaneous
decompression of both cervical and lumbar regions in one surgical
session, reducing the overall recovery time, minimizing anesthesia
exposure, and potentially lowering the risk of post-operative
complications. In addition, single-staged surgery ensures a more
comprehensive and coordinated approach to addressing the complex
pathology of TSS, leading to improved patient outcomes and faster
returns to daily activities [8].

We started an 8-year retrospective analysis of 100 TSS patients with
symptoms who had concurrent spinal decompressive surgery.

METHODS

This was a retrospective review of the results of a hundred patients
with TSS who underwent one-stage decompressive surgery in the
department of neurosurgery of a tertiary care medical institute who


https://orcid.org/0000-0001-7073-0090
https://orcid.org/0000-0003-3400-5902
https://orcid.org/0000-0002-8971-3415
https://orcid.org/0000-0001-9633-9954
https://orcid.org/0000-0001-8053-7809

Jain et al.

were included in this study on the basis of a predefined inclusion and
exclusion criteria. The duration of the study extended from August
2015 to August 2023. Our university’s Institutional Ethical Review
Board approved the project.

Patients with sensory and autonomic symptoms who presented with
radicular pain, neurologic claudication, or discomfort in the back, neck,
or limbs were taken into consideration. We ran dynamic X-rays and
magnetic resonance imaging (MRI) with myelography for every patient
to rule out instability. We assessed the lumbar, dorsal, and cervical
regions that showed symptoms. A myelographic criteria of constriction
>50% of the dural sac was used to diagnose lumbar canal stenosis
(LCS). A complete reduction of the spinal canal’s dorsoventral diameter
to 10 mm or less was the requirement in the cervical spine.

The patient’s age, gender, comorbidities, and occupation data were
extracted and studied from the medical records. The Oswestry Disability
Index (ODI) [9] and the pre-operative Modified Japanese Orthopedic
Association Score (mJOA) [10] of the patients were determined from
the record. The mJOA score is calculated by summing the scores of all
four categories (Table 1).

ODI score was determined using formula ODI score(%)=(total score/
number of sections answeredx5)x100

Section Description

1. Pain intensity
2. Personal care

(e.g., Washing and dressing)

Assesses the level of pain intensity.
Evaluates how pain affects the
patient’s ability to care for themselves.

3. Lifting Measures the patient’s ability to lift
objects.

4. Walking Assesses the patient’s walking abilities
and limitations.

5. Sitting Evaluates the patient’s ability to sit for
varying periods.

6. Standing Measures the ability to stand for
different durations.

7. Sleeping Assesses how pain impacts sleep quality.

8. Social life Evaluates how pain affects social
activities.

9. Driving/riding Measures the impact of pain on social
activities.

10. Traveling Assesses the impact of pain on the

ability to travel and move around.

No pain=0, Mild pain=1, Modrate pain=2, Severe pain=3, Very severe pain=4,
Worst pain=5

Evaluation was done on operational factors such as blood loss, surgery
length, and operating problems. At the 1-month and 6-month follow-
up, the post-operative mJOA score and ODI were recorded, and the data
were averaged.

Several parameters, including the location of compressive pathology,
the degree of degenerative process, and intervertebral instability,
were taken into consideration while choosing the surgical approach.
Under the same general anesthesia, patients had decompressive spinal
operations along with stabilization of the unstable spine segments. On
2nd post-operative day following surgery, patients were often mobilized
and given the necessary activities for rehabilitation.

SPSS 22.0 software was used to carry out the statistical analysis. The
standard deviation and mean are used to express all data. A statistically
significant difference was defined as p<0.05.

Inclusion criteria

The following criteria were included in the study:

1. Patientsdiagnosed with TSS who underwentone-stage decompressive
surgery

2. Age above 18 years
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Table 1: Modified Japanese Orthopedic Association Score (mJOA)

Category Score Description

Unable to move hands.
Unable to eat with a spoon but able to
move hands.

2 Unable to button shirt but able to eat

with a spoon.

3 Able to button shirt with great

difficulty.

4 Able to button shirt with slight

difficulty.

5 No dysfunction.

Lower extremity 0 Complete loss of motor and sensory
function function.

1 Sensory preservation without the

ability to move legs.

2 Able to move legs but unable to walk.

3 Able to walk on a flat floor with a

walking aid (i.e., cane or crutch).

4 Able to walk up and/or downstairs

with a handrail.

5 Moderate to significant lack of stability
but able to walk without a handrail or
walking aid.

Mild lack of stability but walks with

smooth reciprocation.

No dysfunction.

Complete loss of hand sensation.

Severe sensory loss or pain.

Mild sensory loss.

No sensory loss.

Inability to urinate.

Marked difficulty in urination

(retention or overflow incontinence).

2 Mild-to-moderate difficulty in
urination (frequency and hesitancy).

3 Normal urination.

Upper extremity 0
function 1

=)}

Sensory function
(Upper extremity)

Bladder function

PO WNREFkE O

3. Surgery was performed between August 2015 and August 2023
4. Medical records of a follow-up period of more than 6 months post-
surgery were available.

Exclusion criteria

The following criteria were excluded from the study:

Age <18 years

Patients with spinal cord and cauda equina tumors

Patients with vertebral compression fractures

Patients with a history of prior spine surgery

Patients requiring emergency hematoma or abscess evacuation
Patients with single-level disk herniations.

A A

RESULTS

Out of the 100 cases with TSS, there were 63 (63%) males and 37 (37%)
females. There was a significant male preponderance in cases of TSS
with a M: F ratio of 1:0.587 (Fig. 1).

The analysis of the age distribution of the studied cases showed that
the most common age group among males was 51-60 years, with 40
individuals (45.45%), whereas for females, the same age group also had
the highest representation, with 20 individuals (22.73%). In the 41-50
age group, there were 10 males (11.36%) and 5 females (5.68%). The
least represented age group was under 40 years, with 2 males (2.27%)
and 1 female (1.14%). For those above 60, there were 11 males (12.50%)
and an equal number of females (12.50%). The mean age for males was
53.1+£9.52 years, whereas for females, it was 57.6+10.38 years. The
mean age of female patients was more as compared to males and the
difference was statistically significant (p=0.0016) (Table 2).
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Table 2: Gender-wise age distribution of the studied cases

Age group  Males (n=63) Females (n=37)
Number  Percentage Number Percentage

<40 2 2.27 1 1.14

41-50 10 11.36 5 5.68

51-60 40 45.45 20 22.73
Above 60 11 12.50 11 12.50

Total 53 60.23 37 42.05

Mean age 53.1+9.52 57.6+10.38

p=0.0016* (Significant)

All 100 cases had cervical canal stenosis, with 12 (12%) cases having
associated dorsal spinal canal stenosis and 88 (88%) cases had cervical
degenerative spondylosis with LCS. In 22 (22%) cases, instability was
present [Table 3].

All 100 patients were evaluated and 88 (88%) patients underwent
surgery for lumbar and cervical TSS and 12 (12%) patients underwent
surgery for cervical and dorsal TSS (Fig. 3). The average pre-operative
mJOA score was 8.5+2.4 whereas pre-operative-ODI score was
38.9+6.32. Instability of the lumbar spine as evidenced by dynamic
X-rays was noted in 22 (22%) patients. Post-operative follow-up
recording was started 1 month following surgery till 3 years.

At the final follow-up visit, the average post-operative mJOA score was
17.6 and the average ODI was 12.4 (Table 4). There was an improvement
in pre-operative and post-operative mJOA and ODI scores and the
difference was found to be statistically highly significant (p<0.0001).

DISCUSSION

TSS is a degenerative spine condition that is becoming more common
as life expectancy is increasing. Early clinical detection and timely MRI
use have helped diagnose symptomatic TSS patients [Figure 2]. The
reported incidence of TSS varies greatly; it might be between 0.9 and
25% [11]. Since many surgeons view age to be an independent risk
factor for poor outcomes following spine surgery, they are hesitant
to handle older patients. Elderly patients with degenerative stenosis
have unique obstacles and issues when undergoing spinal surgery. By
providing patients with the best possible cardiac care, nutrition, quitting
smoking, and physical pre-conditioning, surgeons can lower the risk of
post-operative complications. However, the elective character of these
procedures also raises the possibility that should the danger be too great,
the surgical intervention may be postponed or deferred permanently. The
surgeon should independently assess how the procedure’s advantages
and risks are balanced in each patient [12].

In the spine, the spondylotic process can manifest as a single
segmental issue, but there are frequently several degrees of coexisting
degenerative disease. The pathogenesis of TSS is complex, and it can
be challenging and contentious to interpret clinical results. Due to
the small cohort of patients, there is not a precise surgical protocol
or prevalence. According to Hsieh et al. [13] and Epstein et al. [14],
patients exhibiting symptoms in the upper motor neuron region or
upper extremities should undergo cervical surgery first, whereas those
exhibiting substantial problems in the lower limbs should undergo
lumbar surgery first. In their evaluation of the immediate outcomes
of “single region surgery” for TSS, Luo et al. [15] showed the benefit
of addressing cervical spine surgery initially. According to their
research, 69% of TSS patients with more symptomatic cervical levels
who underwent cervical spine surgery alone did not require lumbar
decompression, but 91% of patients in the group who had lumbar
surgery performed initially needed a second-stage cervical surgery as a
result of symptom exacerbations.

The previous studies have highlighted the best outcomes of phased
surgery for TSS [16]. It is impossible to discount the advantages of
simultaneous decompression in a single sitting, nevertheless, as the
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Fig. 1: Gender distribution of studied cases

Fig. 2: T2-weighted sagittal magnetic resonance imaging of
the patient, dorsal canal stenosis due to ligamentum flavum
hypertrophy with cord compression at dorsal levels from 9 to 11
(left) cervical canal stenosis from cervical level C3-C7 with severe
cord compression (right)
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Fig. 3: Functional outcome assessment by modified Japanese
Orthopaedic Association and Oswestry Disability Index scores

outcomes are encouraging and on par with a staged operation [17].

Given that the majority of patients are elderly and have numerous
medical conditions, some studies have found that single-stage surgery
carries a higher risk for these patients; therefore, staged surgery is
suggested for these patients [18]. The average age of the 100 patients in
our study was 53.1, and they all recovered well from the operation and
experienced no post-operative problems.

Abbas et al. conducted a retrospective study to evaluate and compare
the outcomes of single-stage surgery for TSS in elderly (age 265 years)
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Table 3: Type of tandem spinal stenosis (TDS) in studied cases

TSS Areainvolved Number Percentage
of cases
Type of tandem Cervical canal 12 12%
spinal stenosis (TSS) stenosis with
dorsal canal
stenosis
Cervical canal 88 88%
stenosis with
lumbar canal
stenosis
Total 100 100%

Table 4: Functional outcome assessment by mJOA and ODI scores

mJOA and Pre-operative At final follow-up Significance
ODI scores

mJOA 8.5+2.4 17.6+3.34 p<0.0001
0ODI 38.9+£6.32 12.4£2.90 p<0.0001

m]JOA: Modified Japanese Orthopedic Association, ODI: Oswestry Disability
Index

and younger patients (age <65 years) [19]. For this purpose, the
authors undertook a study comprising 62 patients with TSS managed
with single-stage posterior surgery from 2007 to 2016, divided into two
groups based on age: The study group (n=32) and control group (n=30).
The study found that the mean ODI and mJOA showed significant
improvement postoperatively in both groups with no significant
difference between the groups at the final follow-up. There was no
statistical difference in operative time, blood loss, and hospital stay
between the groups. Excellent to good results were observed in 78.1%
of the study group and 83.3% of the control group, with post-operative
complications being more in the elderly group. On the basis of these
findings, the authors concluded that single-stage surgery is a safe and
efficacious modality with less morbidity and optimal results in elderly
patients with proper pre-operative risk assessment. Similar findings
were also reported by the authors such as Singrakhia et al. [20].

Our study, which examined post-operative outcomes, blood loss, and
operating time, demonstrated that, in an optimal patient, single-phase
surgery for symptomatic TSS is a safe surgical approach.

CONCLUSION

Decompressions can be performed in stages or simultaneously to
effectively control TSS. In addition to being safe and efficient, one-stage
simultaneous decompression has the benefit of shortening hospital
stays without requiring more surgery or blood loss. Nonetheless, it is
advised that surgical indications be closely monitored and reserved for
younger patients with fewer comorbidities.
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