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ABSTRACT
Introduction Patients with symptomatic single- level 
combination of degenerative stenosis and low- grade 
spondylolisthesis are often treated by nerve root 
decompression and spinal fusion. The gold standard is 
traditional open decompression and fusion, but minimally 
invasive method is more and more prevailing. However, 
there is lack of high- quality studies comparing these two 
techniques in order to obtain the advantages and certain 
indications to use one of these methods. The current 
study includes clinical, safety and radiological endpoints 
to determine the effectiveness of minimally invasive 
decompression and fusion (MIS- TLIF) over the traditional 
open one (O- TLIF).
Methods and analysis All patients aged 40–75 years 
with neurogenic claudication or bilateral radiculopathy 
caused by single- level combination of degenerative 
stenosis and low- grade spondylolisthesis, confirmed by 
MRI with these symptoms persisting for at least 3 months 
prior to surgery, are eligible. Patients will be randomised 
into MIS- TLIF or traditional O- TLIF. The primary outcome 
measure is Oswestry Disability Index at 3- month follow- 
up term. The secondary outcomes are patient- reported 
outcome measures by the number of clinical scales, 
radiological parameters including sagittal balance 
parameters, safety endpoints and cost- effectiveness of 
each method. All patients will be analysed preoperatively, 
as well as on the 14th day of hospital stay (or on the day 
of hospital discharge), 3 months, 6 months, 12 months 
and 24 months postoperatively. The study has the design 
of a parallel group to demonstrate the non- inferior clinical 
results of MIS- TLIF compared with the traditional O- TLIF.
Ethics and dissemination The study will be performed 
according to Helsinki Declaration. The study protocol 
was approved by the Local Ethical Committee of Priorov 
National Medical Research Center of Traumatology and 
Orthopedics in August 2020. Preliminary and final results 
will be presented in peer- reviewed journals, especially 
orthopaedic and spine surgery journals, at national and 
international congresses.
Trial registration number NCT04594980.

INTRODUCTION
Lumbar spinal stenosis is a pathological 
process where bony, ligamentous and synovial 
elements of the lower axial spine degenerate 
and overgrow, progressively compressing the 
neural and vascular elements in the spinal 

canal.1 Degenerative spondylolisthesis is one 
of the common disorders in lumbar spine 
region, and often results in lumbar stenosis, 
with symptoms of lower back pain, leg pain, 
neurogenic claudication and decreased 
function.2

According to the meta- analysis, the preva-
lence of clinical symptoms of lumbar stenosis 
is found in 11% in the overall population and 
in 39% in patients with back pain.3 Popula-
tion radiographic examination of adults older 
than 40 years old showed that the prevalence 
of moderate stenosis is from 23.6% to 77.9%; 
severe stenosis is to be found in 8.4%–30.4% 
of patients.1

A total of 88.9% patients with the primary 
diagnosis of lumbar spinal stenosis undergo 
surgical treatment.4 The performance 
of decompression is necessary to release 
compressed neural structures; specifically, 
decompression is performed from targeted 
resection of compressing structure to wide 
laminectomy. To a considerable degree, the 
volume of decompression is based on clinical 
assessment of each concrete case.

Strengths and limitations of this study

 ► Design of non- inferiority shows comparative clinical 
effectiveness of two methods for the primary end-
point and the superiority of one of the methods on 
secondary endpoints (functional outcomes, radio-
logical and safety).

 ► The primary endpoint at 3- month term was chosen 
due to the greatest regression of Oswestry Disability 
Index that occurs at this time compared with the 
baseline.

 ► Indications for surgical treatment and outcome as-
sessment will take into account sagittal balance pa-
rameters by Gille.

 ► The patient cohort is represented by homogeneous 
patients, suffering single- level combination of de-
generative stenosis and low- grade spondylolisthesis.

 ► Cost- effectiveness estimation should be extrapolat-
ed with caution because there may be significant 
cost differences with other regions and countries.
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The segment instability after decompression remains 
one of the main causes of performing fusion, all the more 
so that the presence of preceding low- grade spondylolis-
thesis is associated with increased risk of instability and 
performing the following segment fusion.5 The surgical 
treatment of degenerative lumbar stenosis and degener-
ative spondylolisthesis demonstrates clinically important 
success 2, 4 and 8 years postoperatively.6 Thus, decom-
pression in case of spondylolisthesis requires fusion 
performing.

Open surgery provides a larger volume of decompres-
sion according to MRI scans, than minimally invasive 
procedure, though without statistical significance from 
the clinical point of view.7 Minimally invasive decompres-
sion is still questioned due to a limited surgical view and 
space, long learning curve of surgeons, increased X- ray 
radiation for both patients and surgeons,2 and often due 
to longer duration of a surgical session.8

According to the systematic review, the patients report 
about equivalent clinical results of open (O- TLIF) and 
minimally invasive decompression and fusion (MIS- 
TLIF),9 10 with similar11 or a fewer number of postop-
erative complications after minimally invasive fusion.12 
However, all the authors claim, that most part of the 
articles, forming the foundations of their reviews, have 
the third and the fourth levels of evidence, basing on 
heterogeneous patient cohorts, invalid endpoints and the 
following low- quality analysis of data.

According to the other systematic reviews, including 
only randomised clinical trials (RCTs) (n=7), MIS- TLIF 
was associated with lower blood loss, a shorter stay in 
hospital and somewhat lower disability in the interim 
period of monitoring, longer time of X- ray.13 There were 
no observations of statistically significant group differ-
ences in the time of the procedure, perioperative compli-
cations, pseudarthrosis or pain severity in the back/leg.13 
However, only two of seven RCTs, included into the anal-
ysis, analyse spondylolisthesis exclusively. Furthermore, in 
spite of the urgency of the issue, both RCTs have high 
bias risk (unreliable randomisation, the study design is 
not indicated, there are no calculations of the sample 
size). That is why, there is no basis to claim that the effec-
tiveness of minimally invasive or open technology in the 
treatment of degenerative lumbar stenosis is a settled 
question.

Despite potential advantages, it remains unclear, if MIS- 
TLIF is consistent with traditional O- TLIF in the treatment 
of combination of degenerative stenosis and low- grade 
spondylolisthesis. To solve this issue, it is necessary to 
carry out high- quality randomised research, reporting 
comparative effectiveness of these two methods.

Research aim and objectives
The aim of the current study is to determine the effec-
tiveness of the MIS- TLIF over the O- TLIF in patients with 
single- level combination of degenerative lumbar stenosis 
and low- grade spondylolisthesis by comparing the clinical 
efficacy and safety.

METHODS AND ANALYSIS
Patient and public involvement
Patients and/or the public were not involved in the 
design, or conduct, or reporting, or dissemination plans 
of this research.

Study design and settings
The current study is an open- label single- centre 
randomised controlled trial in which 96 patients with 
symptomatic single- level combination of degenerative 
stenosis and low- grade spondylolisthesis will be allocated 
into MIS- TLIF versus traditional O- TLIF. All patients 
included in the current study will be treated at the Priorov 
National Medical Research Center of Traumatology and 
Orthopedics, Russia. The study has the design of a parallel 
group to demonstrate the non- inferior clinical results of 
MIS- TLIF compared with the traditional O- TLIF. The 
study is registered at http://www. clinicaltrials. gov, which 
can be accessed online.

The presented protocol follows the recommendations 
outlined in the Standard Protocol Items: Recommenda-
tions for Interventional Trials guidelines for randomised 
controlled trials.

Patient selection
All patients aged 40–75 years with neurogenic claudi-
cation or bilateral radiculopathy caused by single- level 
combination of degenerative stenosis and low- grade 
spondylolisthesis confirmed on MRI with these symptoms 
persisting for at least 3 months prior to surgery will be 
enrolled in the current study. A full list of inclusion and 
exclusion criteria is given in table 1.

Randomisation
Subjects who meet the inclusion criteria after oral and 
written consent (see online supplemental file 1 ‘Informed 
Consent Form’) will be randomised into one of two arms, 
minimally invasive surgery procedure and traditional 
open surgery, with 1:1 ratio. The allocation of patients 
into groups will be conducted by stratified block rando-
misation to guarantee balance of patients with stenosis 
grade (B or C by Shizas et al14) and grading of nerve root 
compression (by Pfirrmann et al’s MRI- based system15). 
A randomised block design will be stratified using a 
computer- generated randomisation scheme maintained 
by a centralised randomisation centre. The list of rando-
misation is available only to those independent remote 
study team members, who will not participate in other 
activities involving study patients. A predefined block size 
will be used to ensure balanced group sizes at the end of 
the inclusion period. Randomisation will be conducted 
on visit 2 (baseline) 1–3 days before surgery by one desig-
nated team member.

Baseline data
The baseline data will include data from demographic 
and comorbidity variables, clinical scores of Oswestry 
Disability Index (ODI), the Numeric Pain Rating 
Scale for low back and leg pain (NPRS), the EuroQol 
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Five- Dimensional descriptive system questionnaire (EQ- 
5D), Douleur Neuropathique 4 (DN4), the Health Tran-
sition Item from SF-36 (HTI Item) and Clinical Global 
Impression of Change (CGIC).

Radiological assessment will include X- ray at the step 
mode, MRI and CT of the lumbar spine. X- rays will be 
performed at step mode (from C1 vertebra to the femoral 
heads standing) in neutral anterior- posterior and lateral 
positions. The MRI scan will present T1- weighted and 
T2- weighted axial and sagittal images of the lumbar spine. 
A CT scan will be performed with a low- dose multiplane 
64- slice tomography of the lumbar spine.

Surgical procedure
All patients in both groups will be operated with the aid 
of spinal navigation C- arm. The surgical procedure will be 
performed after the patient is put under general anaes-
thesia. All participating surgeons have performed at least 
30 procedures of each—MIS- TLIF and O- TLIF—prior to 
the start of the trial. The use of a posterior screw fixation 
system is mandatory in both groups. The interbody graft 
represents polyetheretherketone cages filled by autolo-
gous bone chips.

In case of MIS- TLIF, unilateral paramedian skin inci-
sion is used (3–5 cm) for exposing facet joints and the 
implantation of pedicle screws from the side of approach. 
In case of O- TLIF, a long incision will be made in midline 
(10–15 cm) with the following separation of paraspinal 
muscles from the midline and the implantation of pedicle 
screws from both sides. Then decompression will be 
performed. In case of MIS- TLIF, unilateral total facetec-
tomy will be performed, which is necessary for performing 
TLIF too. Then using the same side approach, the reca-
libration of the spine canal over the top to the opposite 
side will be provided, that is, partial medial facetectomy 
at the opposite side will be performed. In case of O- TLIF, 

laminectomy with bilateral facetectomy will be performed 
for decompression. After performing decompression and 
removing the causes of stenosis, the following implan-
tation of interbody cage with feasible restoration of a 
segmental angle will be carried out. In case of MIS- TLIF, 
the implantation of screws percutaneously will be the 
final stage on the opposite side.

Outcome measurements
Primary outcome
The primary outcome will be the ODI change at the 
3- month follow- up comparing with baseline. The Oswestry 
scale is widely used for patients with spine disease and 
is a reliable and proven method for assessing the func-
tional capacity of patients.16 17 In this study, we will use the 
current V.2.1a translated and validated in Russian. The 
Oswestry scale consists of 10 questions, each is offered six 
answers, the answer option is rated from 0 to 5 points. 
Then the resulting points are converted to percentages, 
which allow estimating how pain in the back and/or leg 
affects the patient’s daily life.

Secondary outcome
One of the secondary outcomes is NPRS, assessing the 
back and leg pain in rest without taking any tests (ranging 
from 0 to 100 mm) in follow- up terms. NPRS is repre-
sented as a reliable and validity scale. Pain will be rated 
on a horizontal scale of 100 mm, ranging from 0 mm, 
‘no pain’, to 100 mm, ‘the worst pain you can imagine’. 
Patients do not see the results of previous assessments 
and assess the pain that occurred during the visit.

EQ- 5D is a standardised instrument for measuring 
generic health status. It complements the standard set 
of the International Consortium for Health Outcomes 
Measurement for low back pain. EQ- 5D is currently used 
in spine surgery practice due to its commitment, easy 

Table 1 Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

 ► Age from 40 to 75 years
 ► Neurogenic claudication or bilateral radiculopathy 
caused by single- level combination of degenerative 
stenosis and spondylolisthesis confirmed by MRI at 
one level L3–L4 or L4–L5 or L5–S1

 ► Symptoms persisting for at least 3 months prior to 
surgery

 ► Given written informed consent form
 ► Be able and agree to fully comply with the clinical 
protocol and willing to adhere to follow- up schedule 
and requirements

 ► Oswestry Disability Index score of at least 40/100 at 
baseline

 ► Bilateral foraminal stenosis requiring surgical decompression on 
both sides

 ► Degenerative spondylolisthesis 2B, 3 subtypes by Gille40

 ► Spondylolisthesis grade II or higher by Meyerding of any aetiology
 ► More than one symptomatic level requiring multilevel surgical 
decompression and/or fusion

 ► Any condition that cannot be treated with mini- invasive unilateral 
decompression and fusion

 ► Any contraindication or inability to undergo baseline and/or follow- 
up MRI or X- ray as required per protocol

 ► Prior lumbar spinal fusion at any level
 ► Other non- degenerative spinal conditions that may have an impact 
on subject safety, well- being or the intent and conduct of the study

 ► History or presence of any other major neurological disease or 
condition that may interfere with the study assessments

 ► Severe arterial insufficiency of the legs or other peripheral vascular 
disease

 ► Previous enrolment in this study, current enrolment or plans to be 
enrolled in another study (parallel to this study)
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usage in practice. The questionnaire has shown its reli-
ability, validity and responsiveness.18 19

DN4 allows to identify the neuropathic components of 
a chronic pain syndrome. The questionnaire is easy to use 
for patients and for the investigator too. With clarifying 
the pain traits, the investigator can suspect and identify 
the neuropathic origin of the pain syndrome. The ques-
tionnaire can indicate neuropathic pain with sufficient 
sensitivity and specificity.20 21

The HTI Item is one question from the SF-36 survey.22 23 
Moreover, assuming the correlation of HTI Item of the 
patient and the clinician, we want to get an objective 
assessment of the patient’s condition and satisfaction. The 
answers range from ‘Much Better’, ‘Somewhat Better’, 
‘About the Same’, ‘Somewhat Worse’, to ‘Much Worse’.

The CGIC scale will be used to measure changes in the 
patient’s condition after the surgical treatment according 
to the investigator’s opinion.24 The patient’s condition 
will be assessed on a CGIC scale by an experienced clini-
cian who is familiar with the disease and the likely prog-
ress of treatment. The clinician makes a judgement about 
the overall picture of the patient at each visit, comparing 
with the baseline. We will use a modified 5- point scale 
assessing the present patient’s condition: 1—very much 
improved, 2—somewhat improved, 3—no changes, 4—
middle worse, 5—very much worse.

Cost- effectivenessof the hospital stay will be evaluated 
by summarising cost of surgical procedure (implanted 
system, the salary for surgery team) and the cost of the 
number of days before discharge. The cost of the addi-
tional procedures in case of complications will be added 
to the total cost of the patient’s hospital stay.

The assessment of interbody fusion rate success will 
be evaluated on CT scans at 12- month and 24- month 
follow- up. Using the method described by Tan et al,25 
the patients will be graded into one of four grades of 
fusion—grade I (complete fusion) to grade IV (bipolar 
pseudarthrosis).

Sagittal balance parameters will be evaluated on X- ray; 
including pelvic incidence, pelvic tilt, global lordosis 
angle, segmental lordosis and sagittal vertical axis. The 
sagittal balance is a physiological alignment of the spine 
in the most efficient manner by the muscular forces; 
parameters help to guide the surgical strategy in spinal 
surgery. It is very useful in preoperative planning, but 
allows also to understand what went biomechanically 
wrong after a surgery.

Safety endpoints such as blood loss, surgery’s dura-
tion, duration of hospital stay, surgical complications and 
the incidence of reoperations will be documented in all 
patients.

Data collection, management and analysis
All patients will be analysed preoperatively, as well as on 
the 14th day of hospital stay or on the day of hospital 
discharge (depends on what event comes first), 3 months, 
6 months, 12 months and 24 months postoperatively, 
according to the assessment schedule (table 2).

The data from initial visits, hospital staying and 
follow- up visits will be fixed into a database via an elec-
tronic data capture system. The data will be recorded 
and analysed without any personal identifiers by using 
coded information. The source documents and identi-
fiers will be archived in a security facility and permission 
for accessing data will be documented by the investigator. 
The study will be monitored by the internal monitor to 
ensure quality of the data in accordance with established 
principles of Good Clinical Practice.

The intention- to- treat (ITT) population analysis, which 
consists of patients’ violated protocol, due to its poor 
conduct, helps to prove non- inferior. The per- protocol 
population analysis, which population includes ideal 
patients, is not representative for the whole study popu-
lation.26 So, all efficacy analyses will be conducted on 
modified ITT (mITT) population, which is defined as all 
randomised patients who complete the surgical proce-
dure, and completed at least with one post- discharge eval-
uation visit. In addition, it will be the term for the primary 
endpoint. In analyses based on the mITT population, 
subjects will be analysed according to their randomised 
treatment assignment.

Statistical analysis
An exploratory data analysis will be conducted: the identi-
fication of misprints, the investigation of normality by the 
Shapiro- Wilk test, the detection of outliers, the construc-
tion of histograms and distribution plots.

The comparison of continuous data between the groups 
will be conducted using the unpaired Mann- Whitney 
U test with the calculation of the distribution bias. The 
comparison of continuous data within the group will be 
conducted by the paired Mann- Whitney U test with the 
calculation of the distribution bias.

The comparison of categorical and binary data between 
groups will be conducted by Fisher’s exact two- sided 
test. The comparison of categorical and binary data 
within group will be conducted by the McNemar’s test. 
For complications, the Kaplan- Meier risk curves will 
be plotted. The comparison of risks of complications 
between groups will be conducted by the log- rank test.

The investigation of pairwise relationships between 
continuous data and ODI will be conducted by calculating 
the Spearman correlation coefficients. The investigation 
of multidimensional relations between continuous data 
and ODI will be conducted by constructing a generalised 
multifactorial linear regression.

Finding individual and multiplicative predictors of 
complications will be conducted by constructing single- 
factor and multivariate logistic regressions, respectively. 
The predictive quality of the resulting logistic regression 
models will be evaluated using receiver operating charac-
teristic analysis methods.

Testing statistical hypotheses will be conducted at a crit-
ical level of significance p=0.05. The lower limit of the 
proof power is fixed at 80%.
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Sample size
Under non- inferiority design, the sample size was calcu-
lated for ODI difference between the values before 
intervention and 3 months after. Assuming mean of 
ODI difference is 39 and SD of ODI difference is 19.3 in 
both groups (based on our own published data (18.8 at 
1- year follow- up,27 19.3 at 3- month follow- up28), the non- 
inferiority margin δ=12, for a one- sided Mann- Whitney 
U test with a critical significance p=0.05 and test power 
is 80%, it is enough to allocate 38 patients. Considering 
the 20% loss, the total sample size will be 96 patients, 48 
in each group.

The exact number of patients might be adjusted based 
on actual dropout rate achieved by the time of interim 
analysis.

Adverse and serious adverse events
During the complete study period, all adverse events will 
be reported. Adverse events are defined as any undesirable 

experience occurring to a participant, whether or not 
related to the intervention. The list of adverse effects 
is: adjacent segment disease, adjacent segment insta-
bility, screw loosening, implant migration, cage subsid-
ence, pseudarthrosis, surgical site infection, worsening 
neurological symptoms, pain recurrence, dural tears and 
durotomy.

DISCUSSION
The current study is designed to have high evidence 
level, comparing the clinical effectiveness of the two most 
popular techniques of lumbar spine surgery: MIS- TLIF 
and traditional O- TLIF.

The non- inferiority design was chosen because we 
assume non- inferior (comparable) clinical efficacy on 
the primary endpoint and superiority on some secondary 
endpoints such as functional outcomes, safety or cost- 
effectiveness,19 and fewer adverse events to patients.11 29 

Table 2 Summary of scheduled procedures and assessments

Visit 1
screening

Visit 2
baseline

Visit 3
day of 
surgery

Visit 4
hospital 
discharge 
or 14th day 
of hospital 
stay

Visit 5
3- month 
follow- up

Visit 6
6- month 
follow- up

Visit 7
12- month
follow- up

Visit 8
24 
months
end of 
study

Visit window 
(±days)

      90±14 183±14 365±28 730±56

Informed consent X

Demographics X

Medical history X

Indications for 
surgery

X

Eligibility criteria X

ODI X X X X X X

NPRS X X X X X X

EQ- 5D X X X X X X

DN4 X X X X X X

HTI Item (from 
SF-36)

X X X X X

CGIC X X X X X

Randomisation X

Surgical 
procedure

X

X- ray X X X X

MRI X X X X

CT X X X

Adverse events 
(incl. device 
related)/serious 
adverse events

X X X X X X X X

CGIC, Clinical Global Impression of Change; DN4, Douleur Neuropathique 4; EQ- 5D, EuroQol Five- Dimensional descriptive system 
questionnaire; HTI Item, Health Transition Item from SF-36; NPRS, Numeric Pain Rating Scale; ODI, Oswestry Disability Index.
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This formulation is fully described by non- inferiority trial 
design.30 31

There is no commonly accepted non- inferiority margin 
size available in the literature for clinical trials with the 
same population, study treatment and primary endpoint. 
We used minimally clinical important difference (MCID) 
published for ODI to determine the size of non- inferiority 
margin. According to various sources, the MCID range 
for ODI varies between 6.8 and 15 points. The reasons for 
such variability are the lack of placebo- controlled RCTs 
or trials with sham surgery as a comparator, high hetero-
geneity of study populations and follow- up periods. The 
difference between the values of MCID may be due to 
different methods of calculation.32 The highest value is 
a US Food and Drug Administration recommendation 
(minimum 15- point change in spinal fusion patients 
before surgery and at follow- up) which is referred to as 
a personal communication.33 The minimal MCID equal 
to 6.8 at 2- year follow- up is determined on 50 patients 
who underwent extension of fusion for adjacent- segment 
disease. Other estimations are 12 points (lumbar stenosis, 
2- year follow- up),34 14.19 points (low- grade degenera-
tive lumbar spondylolisthesis- associated back and leg 
pain, 2- year follow- up35), 12.54 points (lumbar stenosis, 
1- year follow- up36) and 12.8 points (a general lumbar 
spine surgery population, the largest available study with 
454 patients, however the exact indication for surgery 
is not specified, 1- year follow- up22). As far as there is no 
consensus in the literature of a certain value comparing 
mean ODI in groups, we determined the MCID for ODI 
as 12 points as more conservative value and as a mean 
value for relevant range.

The term of primary outcome analysis as 3 months 
was chosen due to the fact that the greatest regression 
of ODI compared with the baseline occurs at this stage. 
When analysing at a later term of follow- up, the regres-
sion is no longer so pronounced and less statistically 
significant.37 38 Comparing MIS- TLIF and O- TLIF, the 
ODI was significantly better in the minimally invasive 
group at 3 and 6 months after surgery, and the differ-
ence gradually diminished over time; so, there was no 
difference between the two groups at 12 and 24 months 
after surgery.39

This study is the one of the very few with level 1 of 
evidence about comparing the two most popular surgical 
methods in the treatment of single- level combination of 
degenerative lumbar stenosis and low- grade spondylolis-
thesis. We are planning to get a homogeneous patient 
cohort to compare two methods of surgical treatment. 
That is why the results of the current study can be the 
basis for spinal surgery guidelines: the definition of 
clear indications for the application of minimally inva-
sive and traditional open procedure in lumbar stenosis 
will help to create an algorithm for surgical treatment 
and patient selection, thus adding to the existent body 
of evidence.
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INFORMATION FOR THE PATIENT AND THE INFORMED CONSENT FORM 
 

The study title  

Open randomized controlled trial of the effectiveness of surgical treatment of 

patients with single-level combination of degenerative lumbar stenosis and 

low-grade spondylolisthesis using minimally invasive decompression and 

fusion and traditional open decompression and fusion 

Principal Investigator XXXXX XXXXXXX  

The telephone of the 

researcher available round the 

clock 

+7 XXX XXX XX XX 

The name and address of the 

research center   

Priorov National Medical Research Center of Traumatology and Orthopedics 

Address: Priorov street 10, Moscow, 127299 

Ethics committee 

The name Local Ethics Committee of Priorov CITO  

Address 

Address: Priorov str, 10, Moscow, 127299 

Telephone +7 XXX XXX XX XX 

 

Introduction 

Thank you for your interest in the clinical trial entitled “Open randomized controlled trial of the effectiveness of surgical 

treatment of patients with single-level combination of degenerative lumbar stenosis and low-grade spondylolisthesis using 

minimally invasive decompression and fusion and traditional open decompression and fusion". As part of a clinical trial, the 

treatment of diseases in patients is studied. Before you decide to participate, it is very important for you to understand why this 

research is being conducted and what is included into it.  

This form describes the trial and your role as a potential participant. Please read this document carefully. Ask your 

physician investigator any questions you might have. He will also explain you the essence of the research. Think it over during 

some time to understand whether you really want to participate in the trial. Before making a decision, you can discuss it with your 

family, friends, and doctor. If you decide to participate, you will be asked to sign this informed consent form. You will be given one 

copy of the informed consent and a signed form, please keep them.  

This study is conducted at Priorov National Medical Research Center of Traumatology and Orthopedics. This research has 

been reviewed and approved by the responsible Local Ethics Committee (LEC) of your medical institution. The approval of the LEC 

does not mean that there are no risks if you decide to participate in this trial. The Local Ethics Committee is an independent 

Committee established to protect the rights and safety of research participants. You should consider the information provided in 

this document and then make a decision about your participation. 

Why am I offered to get acquainted with this document? 

You are invited to participate in a clinical trial because you have been diagnosed single-level combination of degenerative 

lumbar stenosis and low-grade spondylolisthesis as a type of degenerative lumbar disease. If you haven't fully told the physician 

investigator your medical history, participating in the study may do you harm. Before you agree to participate in this clinical trial, 

you need to read and understand the information below. This document describes the purpose of the research, the procedures 

involved, the benefits, risks, inconveniences, and precautions, and your role as a potential participant. Please get acquainted with 

this information carefully. If any questions arise, ask the physician investigator: he’ll willingly answer them. This way you can make 
an informed decision about your participation in the trial. 

Purpose of research 

The purpose of this experimental research is to compare the results of surgical treatment in patients with lumbar stenosis. 

The results of two surgical techniques will be compared. In the course of both operations, the surgeon removes the structures 
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that compress the nerves and connects the vertebrae using metal constructions, which prevents further development of the 

degenerative disease. The differences between the surgical procedures are in access to the spine – in the length and location of 

the skin incision. In the first case, one skin incision is supposed to be made in the middle (about 10 cm), in the second case – on 

one side an incision is parallel to the spine (about 5 cm), on the other side, a metal structure is implanted through three punctures 

in the skin. For the rest of the parameters – the type of a metal structure, the methods of fixation, postoperative observation – 

these surgical procedures are equivalent. The question of comparing the long-term results of these two surgical procedures 

remains uncertain, and it will be studied in this research. 

This research will examine the change in patients’ condition over a long period of time after surgery, compared to the 

patients’ condition before surgery. The surgical treatment performed in this research is not experimental; both surgical procedures 

are approved for the treatment of patients and are widely used in the treatment of lumbar stenosis. The trial will only include 

those patients who can be treated using either of the two surgical procedures under study if there are no clear preferences for 

either of them. All medical procedures realized in this research are performed in accordance with the standards of medical care; 

no additional medical procedures are used, which will be performed exclusively for this study. The only change in the experiment 

compared to routine clinical practice is a random choice between one of two supposedly equivalent treatment methods. You have 

the right not to participate in this research. 

How long will I be in the research? How many people will participate in this clinical trial? 

This trial will involve 96 patients from Russia. Your participation in the trial will last for about 2 years after the surgical 

procedure, during which up to 8 visits to the research center are provided, but additional unscheduled visits may be made if they 

are necessary, according to the physician investigator’s opinion. The recruitment of participants for this study will be carried out 

on a competitive basis, so as soon as the required number of participants is included in the trial, further recruitment for the trial 

will stop. In connection with this, you may be asked to leave the trial when you move from the screening stage to the treatment 

stage, if the planned number of people is recruited by that time. 

What is my responsibility during the research? 

If you agree to participate in this trial, you will be scheduled to visit the research center regularly so that the Researchers 

can monitor your health. You should also follow all the instructions of the physician investigator and provide accurate information 

about your health and your medical history. Namely, you will be asked:  

 to inform the physician investigator about your medical history and medications you are taking; 

 not to miss scheduled visits to the physician investigator; 

 to contact your physician investigator as soon as possible to reschedule missed visits / transfer data as soon as possible; 

 to report any problems, cases of illness, injuries, hospitalizations, emergency room visits, symptoms or complaints to the 

physician investigator as soon as possible. 

 you should not participate in this trial if you are unable to attend examinations or if you are planning to participate in another 

research on this topic. 

Procedures and activities in the course of the research  

If you decide to participate in the trial, the physician investigator will collect information about you and your medical 

history. This includes information about all medications that you are currently taking.  We will also collect any other information 

contained in your medical history that is relevant to your condition or treatment that may be relevant to your participation in the 

research.  

As part of this trial, your physician investigator will schedule 8 visits for you. You should make sure that you will be able 

to come to each scheduled visit.  

 You will receive treatment according to standard medical practice (No additional experimental diagnostic methods will 

be assigned to you). All patients undergo the same diagnostic tests and are monitored with the same regularity that is part of the 

standard management of patients with degenerative diseases of the lumbar spine undergoing a surgical procedure to nerve roots 

decompression. 

You will also be asked to complete questionnaires during screening, during your hospital stay, 3 months, 6 months, 12 

months, and 24 months after the surgery. You will need to specify your demographic data, indicate information about the surgical 

procedure, and the state of your health at certain term points of the treatment. These questionnaires will take approximately 10-

15 minutes to complete. 

 As part of standard patient management, your doctor will evaluate your nerve release using MRT 3 months, 6 months, 

12 months, and 24 months after the surgery; evaluate vertebral bone fusion using CT-scans 12 months and 24 months after the 
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surgery; evaluate your spine profile using X-rays at discharge and 12 months and 24 months after the surgery. The physician 

investigator may appoint additional examinations if necessary. 

Visit 1. Screening 

During your first visit, in order to meet the requirements for the participation in this trial, you will have the tests taken 

and undergo the procedures listed below: 

To start your participating in the research and before collecting any medical information, the physician investigator will 

discuss with you and ask you to sign an informed consent form; 

The doctor will ask you to answer questions about your complaints, medical history, medications you take now and took 

in the past, and changes in the state of your health, he will also study the results of performed examinations; 

Demographic information, in particular, gender, the date of birth, age, nationality and race, smoking, will be collected 

and documented; 

A physical examination will be performed to determine vital parameters, including blood pressure, body temperature, 

and pulse frequency at rest; 

A visual examination will be performed and the doctor will assess the neurological status in order to confirm or exclude 

compression of the nerve roots of the lumbar spine; 

You will be asked to fill out one scale about the intensity (severity) of back and/or leg pain and two questionnaires about 

the quality of life and health before surgery. 

You will also be provided with radiological assessment: X-Ray of the spine, standing and at stop and stretch, magnetic 

resonance tomography and computer tomography of the lumbar spine. The data of these studies will help the doctor determine 

the cause of nerve root compression, assess the position of the vertebrae and determine the tactics of surgical treatment. 

If you underwent radiological assessment 1 month prior to admission to the clinic, you will not need repeat it. However, 

it may be necessary to perform repeated laboratory tests and procedures, if the physician investigator needs to verify the 

correctness of the initial results. 

If you are reading about any of the above procedures for the first time, ask your physician investigator to explain why and 

how they are performed. If you are included into the trial, additional procedures will be performed according to the schedule 

shown further. 

Visit 2. Distribution to the treatment group (from one to three days before surgery) 

If, based on the results of the procedures performed during visit 1, you meet the inclusion criteria and do not meet any 

of the exclusion criteria in this study, you will be assigned a date of surgical procedure. During the day before the surgery, you will 

be randomly assigned to one of two groups for either minimally invasive surgery or traditional open surgical procedure. 

Visit 3. Surgical procedure 

You will be performed the planned nerve roots decompression and implantation of a spinal system, the information about the 

procedure and the system will be collected. 

Visit 4. The day of hospital discharge 

During this visit, the following procedures will be performed and the following information will be collected:  

 Your doctor will ask you to answer questions about your health, possible adverse events, and pain medications you are taking; 

 You will have an X-ray of the spine to assess the position of the implanted system and determine the profile of your spine 

after surgery; 

 You will also be asked to fill out one scale about the intensity (severity) of back and/or leg pain and two questionnaires about 

the quality of life and health before surgery. 

Visit 5. Follow-up studies: examination after 3 months 

During this visit, the following procedures will be performed and the following information will be collected: 

 Your doctor will ask you to answer questions about your health, possible adverse events, and pain medications you are 

taking; 

 You will be asked to fill out one scale about the intensity (severity) of back and/or leg pain and one questionnaire about 

the quality of life and health before surgery; 
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 The physician investigator will ask if you are working at the moment, evaluate your recovery process, neurological status, 

pain intensity in the back, and overall health; 

 You will be evaluated for nerve roots decompression basing on MRT data. 

Visit 6. Follow-up studies: examination after 6 months 

During this visit, the following procedures will be performed and the following information will be collected: 

Your doctor will ask you to answer questions about your health, possible adverse events, and pain medications you are 

taking; 

 You will be asked to fill out one scale about the intensity of back and/or leg pain and one questionnaire about the quality 

of life and health before surgery; 

 The physician investigator will ask if you are working and will evaluate your recovery process;  

 You will be evaluated for nerve roots decompression basing on MRT data. 

Visit 7. Follow-up studies: examination after 12 months 

During this visit, the following procedures will be performed and the following information will be collected: 

 Your doctor will ask you to answer questions about your health, possible adverse events, and pain medications you are 

taking; 

 You will be asked to fill out one scale about the intensity (severity) of back and/or leg pain and one questionnaire about 

the quality of life and health before surgery; 

 The physician investigator will ask if you are working, assess your recovery process, neurological status, back pain, and 

overall health;  

 You will have a X-ray of the spine to assess the position of the implanted system and determine the profile of your spine 

after surgery You will be evaluated for nerve roots decompression basing on MRT data; 

 You will be examined to assess the vertebral bone fusion basing on CT-scans. 

Visit 8. Follow-up studies: examination after 24 months 

During this visit, the following procedures will be performed and the following information will be collected: 

 Your doctor will ask you to answer questions about your health, possible adverse events, and pain medications you are 

taking  

 You will be asked to fill out one scale about the severity of back and/or leg pain and one questionnaire about the quality 

of life and health before surgery  

 The research doctor will ask if you are working, assess your recovery process, neurological status, back pain, and overall 

health; 

 You will have a X-ray of the spine to assess the position of the implanted system and determine the profile of your spine 

after surgery  

  You will be evaluated for nerve roots decompression basing on MRT data; 

  You will be examined to assess the vertebral bone fusion basing on CT-scans. 

Your doctor will decide whether follow-up visits are necessary to evaluate the vertebral bone fusion. 

Possible risks, side effects, and inconveniences 

You will receive a separate surgical consent form from your that describes the surgical procedure and the type of 

implanted system and the risks associated with the procedure and related to the system. 

SURGICAL TREATMENT THAT WILL BE OFFERED TO YOU IN THE FRAMEWORK OF THE TRIAL, IS FULLY CONSISTENT WITH 

THE TREATMENT, WHICH IS USUALLY CARRIED OUT TO TREAT SPINAL STENOSIS. THE PARTICIPATION IN THE TRIAL DOES NOT 

INVOLVE ADDITIONAL RISKS BEYOND THE ORDINARY ONES, ASSOCIATED WITH THE PROCEDURE AND RELATED TO THE SYSTEM, 

CORRESPONDING TO THE RISKS ARISING REGARDLESS OF THE FACT WHETHER YOU PARTICIPATE IN THE TRIAL OR NOT. It is also 

possible that other side effects and unpleasant sensations will develop, which are still unknown. You should understand that any 

treatment, including surgical procedure, is accompanied by certain risks and may be accompanied by adverse events, despite the 

high quality of medical care. The physician investigator may prescribe medications or procedures to help reduce adverse events. 

In some cases, these effects can be long-lasting or permanent, and even life-threatening. All patients participating in the trial will 

be closely monitored to detect adverse events and provide timely care. There may be additional risks associated with this trial 

that are not yet known.   
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What will happen when the research is over? 

At the end of the trial, the physician investigator will determine the tactics of your treatment, the need for outpatient 

monitoring of your condition, including the need for further therapy. 

Possible advantages of participating in the trial 

If you agree to participate in this study, it is likely that you will not receive any direct medical benefits. Your examination 

and treatment before and after surgery will be conducted in accordance with standards of care and local practices, regardless of 

the fact whether you participate in the trial or not. The information obtained in this research may benefit other patients with 

degenerative diseases of the lumbar spine in the future.  

The termination of participation in the trial. 

If you decide to stop participating in the trial, you will continue to receive treatment in accordance with standard medical care. 

Your treatment and attitude in the clinic will not change after your decision. 

What other treatment options are available to me if I don't participate in the trial? 

You do not need to participate in this trial in order to receive surgical treatment for lumbar stenosis. If you refuse to 

participate in this trial, you will be offered the option of surgery at the discretion of the attending physician. You can also opt out 

of surgery and choose a conservative treatment that is recommended by a neurologist on an outpatient basis. 

Will I be compensated for participating in the trial? 

You will not be rewarded for participating in this trial. 

Do I have to pay to participate in the trial? 

All expenses that are part of your regular treatment and that you would have incurred if you had not participated in the 

research are accounted for according to your existing health insurance. Postoperative follow-up will be standard medical care 

regardless of what type of intervention will be performed and whether you will participate in the trial or not. 

In the postoperative period, the planned studies (X-ray of the spine 1 year after the operation; MRT of the lumbar spine 

3 months, 6 months and 1 year after the surgery; CT of the lumbar spine 1 year after the surgery) will be performed at the expense 

of the clinic, provided you participate in the trial.  

Will I receive new information obtained during the trial? 

The research doctor will give you new information received during the trial as it becomes available, if it can in any way 

affect your wish to continue participating in the trial. In this case, you may be asked to sign a new consent form. 

What will happen if I get injured during the trial? 

In the event of physical harm or physical illness resulting from your participation in this trial, you will receive the 

immediate medical care that you will need. Research doctors, hospitals, and a research team usually do not pay for medical care 

or provide you with any other compensation if you are injured or sick because of the research. Your general health insurance must 

cover the cost of medical care and treatment. 

Do I have the right to refuse from the participation in this trial or leave it? 

The participation in this trial is voluntary. You can decide not to participate in this trial or leave it at any time without 

explaining the reasons. If you decide not to participate in this trial or terminate your participation in it, there will be no negative 

consequences for you or loss of your benefits to which you are entitled. This will not affect your routine treatment or your 

relationship with the medical institution or your doctors. 

You can terminate your participation by simply telling the physician investigator about it. No special examinations are 

required before leaving the trial. You may be asked to come for a final check of the position of the implanted spinal system, or for 

a visit. 

After you leave the trial, the collection of additional data about you stops, and the data already collected is not subject 

to further use, except for the cases described in the section on data protection below. 

Please note that you cannot participate in other clinical trials. If you plan to receive any medical care that is not related 

to this research, notify your doctor and/or physician investigator. For more information about medical care in the event of an 

injury related to the participation in the trial, please contact your physician investigator or research staff. By signing this informed 

consent form, you do not waive your legal rights. 
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Medical researchers may exclude you from the trial without your consent in the following cases: 

 If you need other treatment that doesn't follow the trial protocol; 

 If this is necessary for the best results of your treatment; 

 You are not following the instructions of your physician investigator; 

 If it turns out that you do not meet the requirements of the trial; 

 If you are not included into the trial before the required number of participants is reached; 

 The sponsor of the research or regulatory authorities will terminate the trial. 

If this happens, you will be notified of the end of your participation in the trial and will be provided with an explanation of 

this decision. 

The use of your personal data / privacy 

This research involves the collection and use of medical data. The privacy of your data collected during the research will 

be respected to the maximum extent possible. Only your initials and the number randomly assigned to you in the trial will be used 

to identify you. Reports and publications based on the results of this research will not include personal data that identifies you. 

The clinical trial researcher (personal data processor) will process the following data about you: 

 personal data (name, age, address); 

 medical and health information from your medical history; 

 data about your sexual life or lifestyle (hereinafter referred to as "personal information”) 

Your personal data will always be processed in accordance with applicable legislation and used exclusively for the following 

purposes: 

 Study of degenerative diseases of the lumbar spine; 

 Future scientific research in the field of spinal diseases; 

 Development of new medical devices for the treatment of spinal diseases and / or minimally invasive methods; 

 Development and continuous improvement of recommendations for devices and treatment of spinal diseases using minimally 

invasive methods; 

 Collecting data on the safety and operation of devices released to the market to ensure compliance with product supervision 

requirements. 

By signing this consent form, you allow such access to your data. If you do not sign the permission to access your data, 

you will not be able to participate in this research. You have the right to control the use and disclosure of your personal 

information. Basic personal data will be recorded, including your full name, contact details, gender, height, weight, and ethnicity 

(for using exclusively for purposes of the clinical trial), as well as medical history and data collected about your participation in the 

trial. If you withdraw from the trial, the information collected prior to your leaving will be further processed along with other data 

obtained during the course of the research. As a rule, in this case, replenishment of the research database is stopped, and 

additional data can be entered into it only with the provided and separate consent. In general, only a medical researcher will have 

direct access to your personal data. In addition, members of the Ethics Committee and representatives of national or international 

government agencies may have direct access to your personal data if required by applicable law. All employees who have access 

to your information must maintain confidentiality at all times. They are required to follow the provisions of laws and regulations 

of the Russian Federation that regulate the confidentiality of such data. For this purpose, any documents/records containing your 

personal data or copies of such documents will not be transferred outside the medical facility without your written consent, unless 

they have been previously depersonalized or edited to conceal your personal information. To ensure confidentiality, your full 

name and other personally identifiable information will not be attached to documents or samples disclosed for research purposes. 

Instead, you will be identified by a code. Only the physician investigator and authorized personnel will be able to link this code to 

your full name using a list that will be securely stored in the research center. Your encoded data will be transferred to an electronic 

form and/or processed for analysis of research results, preparation of reports and publications. 

You have the right to get access to your personal data processed for the purposes of this research and request that it be 

corrected, classified, deleted or exported. You can also withdraw your consent to participate in the trial and to further data 

collection at any time. 

To submit any of these requirements, please contact the physician investigator in writing. Any published information, 

including research reports and articles, will not include your name or any information that may identify you personally. 

At the end of the study or after early termination of the participation in the trial, the physician investigator (or an 

authorized person) may want to determine your long-term health status from hospital records or from open sources such as 

national registries, newspaper obituaries, and social networks. Attempts may be made to contact you, your relatives, or 
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legal/authorized representatives to confirm this information. If you want to stop collecting such information about you, you can 

register your refusal at any time with the physician investigator. 

Information about the results of the trial 

A description of this research is available at http://www.ClinicalTrials.gov. No personally identifiable information will be 

published on this website. Most of the material on this website will be a summary of the results of the work. Once the results of 

this study are publicly available, you can view them on this website. 

Who can I call if I have any questions, complaints, or questions about my rights as a research participant? 

If you have any questions about the study or about participating in it, you should contact the research coordinator XXXXX 

XXXXXXX by phone +7 XXX XXX XX XX. 

If you believe that you were injured during the study, you should contact the study coordinator XXXXX XXXXXXX by phone 

+7 XXX XXX XX XX. 

LEC contact information 

If you have questions about your rights as a participant, you should contact the Secretary of the Local Ethics Committee 

of the center XXXXXXX by phone: +7 XXX XXX XX XX 

INFORMED CONSENT FORM 

 

The study title  

Open randomized controlled trial of the effectiveness of surgical treatment of patients with 

single-level combination of degenerative lumbar stenosis and low-grade spondylolisthesis using 

minimally invasive decompression and fusion and traditional open decompression and fusion 

Study number NS02-01 

 

 I have read and understood the information contained in the informed consent form; 

 I was given the opportunity to ask questions to which I received exhaustive and satisfactory answers; 

 I and / or my legal representative have received a signed and dated copy of this informed consent form; 

 I give my voluntary consent to participate in this trial until I decide otherwise; 

 By signing this document, I do not lose my legal rights; 

 I agree not to restrict the use of data or results obtained in the course of this research, if they are used exclusively for 

scientific purposes; 

 I understand that even if I complete my participation in this trial, the medical researcher and their authorized persons, 

the Ethics Committee and the competent authorities will not need my consent to study my medical documents for the 

purposes of this research and for the purposes of any other research that may be conducted in the future and will be 

related to it; 

 I consent to access to my medical records. However, I understand that my identity will not be disclosed in any type of 

information published or transmitted to the third parties 

Patient: 

   

Full name in printed letters  Signature  Date 

1. I acquainted the patient with all the aspects of the trial and answered all his/her questions; 

2. I will provide the patient/legal representative with a copy of this signed and dated informed consent form. 

The person holding the information session (researcher/authorized person): 

   

Full name in printed letters  Signature   Date 

All people who sign this informed consent form must write the date near their signature in their own hand. 
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