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ABSTRACT

The knee is one of the body's more complicated joints and is susceptible to various injuries. A closed Kinetic
relationship exists between the lumbar spine and knee joint and any dysfunction in knee or lumbar region may result
in compensation, joint dysfunction and pain in either one or both the regions. Therefore, the above stated reason
highlights the need of analyzing the spine biomechanically. So, that a new physiotherapeutic assessment and
treatment approach can be developed in future to prevent permanent adaptive changes in the posture in patients with
knee injuries. This systematic review protocol has been conducted by two independent reviewers who searched the
articles using electronic search for publications in several databases: Google Scholar, Index Copernicus, JSTOR,
PubMed/Medline, ScienceDirect, Scopus and Web of Science. After applying the selection criteria, study papers
published between the years 2001 to 2019 have been selected. Studies of human participants of any age having
injuries around knee joint have been eligible, and there was no restriction on type of injuries. All the study papers
have been analyzed using modified Downs and Black scale and scores have been awarded for the items selected on a
27 point scale. This review has collected secondary data only; hence no ethical approval was required. The results of
this review protocol will provide evidence regarding changes in lumbar spine in patients with injuries around knee
and this information will be useful in planning for rehabilitation in knee and around knee injury.
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INTRODUCTION _ beir
other physical activities among young adults
Musculoskeletal injuries are the most common form of considered a significant risk factor for knee injury.*

sports and other physical activity injuries, representing 80

and economic well-being. Participation in sports and

percent of injuries.® Knee joint, which is the most often
injured part of the body and knee joint fractures,
constitutes a large number of injuries in both professional
and recreational sports.? Physical activity plays an
significant role in improving health and well-being for
people of all ages and has been responsible for lowering
health risks and the index of body mass, increasing
physical skills and social interaction.® But physical
activity often carries a risk of injury, which can threaten
an individual's physical, psychological, social, mental,

Knee joint is the most frequently injured joint in teenage
athletes in the United States, with an estimated 2.5
million injuries each year. This form of injury typically
involves substantial surgery and lengthy recovery.® A
knee injury can affect physical activity and physical
ability temporarily and to a certain degree permanently.®
However, while knee injuries may have an economic
impact on injured individuals, they also place a burden on
the health care system.” Human body is a collection of
multiple segments and all segments of the body function
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together in a closed cinematic chain, and if some change
occurs in the structure of one segment then it is directly or
indirectly responsible for producing compensatory
changes in the adjacent ones sections and junctions.®
Reduction of the range of motion of the knee joint
contributes to increased movement of the pelvis and the
shift in kinematic activity affects the strength and stability
of the lumbar spine and may cause pain and weakness in
the lumbar region of the spine.®

Through a closed kinetic chain the body works together
and any change through movement at one joint affects
activity at other joints. Ground reaction forces operate
through feet, knees, and legs linkages through the spine
and pelvis. Distortions in the spinal and pelvic regions
may be due to altered knee joint biomechanics.’® The
association between low back pain or conditions and knee
pain can be explained across different factors. There is a
closed kinetic relationship between the lumbar spine and
the knee joint, and any dysfunction in the knee or lumbar
region can cause compensation, joint dysfunction and
pain in either region or both.™

Knowing this relationship between the biomechanical
variations in the knee joint and its impacts on the spinal
position and loading can enhance the efficacy of
individual case management. Directing physical
therapists' efforts to analyze and examine the patient's
whole body posture and not only concentrating their
efforts on the symptomatic area is only important, as
improvements in the knee posture may have long-term
effects in both the spinal and pelvic regions.’? Directing
physical therapists' attention to determine and analyze the
patient's entire body posture and not merely concentrating
their attention on the symptomatic area is important
primarily because improvements in knee posture may
have long-term effects in both the spinal and pelvic
regions. Hence, the explanation given above highlights
the need for biomechanical analysis of the spine. So that a
new strategy may be implemented in the future to avoid
irreversible functional posture changes with regard to
improvements in the lumbar spine in patients with knee
injuries. This analysis will help to create a relationship
between knee injuries and biomechanical changes in
loading the spinal cord.

Obijectives

The primary objective of this review was to evaluate
systematically the biomechanical changes in lumbar spine
among patients with injuries around the knee.

Key review question

What is the impact of injuries around the knee on lumbar
spine biomechanics?

P=adult patients with injuries around knee; I=no
intervention; C=any comparator; O=any measure of

outcome related to assessment of functions and load on
lumbar spine; S=any kind of setting in any area/country.

Secondary review questions

What precautions and contraindications need to be taken
into account while evaluating the changes in lumbar spine
biomechanics in patients with injuries around knee?

The articles selected from the search findings for the key
review question will be reviewed further to answer the
secondary review question. Selected articles will be
investigated for additional information.

What challenges are faced by the therapist while
evaluating the changes in lumbar spine biomechanics in
patients with injuries around knee?

METHODS
Study design

This was a review protocol based on principles of the
preferred reporting items for systematic reviews and
meta-analysis protocols (PRISMA-P).

Eligibility criteria
Type of study

All cross-sectional studies evaluating the impact of knee
injury and injury around the knee on changes of lumbar
spine have been included in this systematic review,
including feasibility studies, pilot studies, experimental
studies and quasi-experimental studies. RCTSs, review
articles, editorials, case studies, qualitative studies,
animal studies and study protocols have been excluded.

Participants

Studies have been involved only human participants of
any age with injuries around knee. There was no
restriction on unilateral or bilateral involvement of knee.
Both the genders i.e. males and females have been
included. Studies involving animals as participants have
been excluded from the review. Studies with patients
suffering with other acute/chronic serious illness have
been excluded from the study. Studies involving mentally
challenged or psychosocially unfit patients have also been
excluded in this review protocol.

Interventions

Studies without interventions have been included in this
review. Any comparator has been included.

Comparisons or control

Studies addressing impact of knee injury and injuries
around the knee on biomechanical change in lumbar spine
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Outcome measures

Outcomes measures for evaluation of biomechanics to
monitor the motions of lumbar spine, forces acting on
lumbar spine with validated tools for functional
assessment and spinal load assessment should be used at
least once in the studies have been included.

Language

We have only considered full text articles published in
English.

Search strategy for identification of relevant studies

A comprehensive search has been conducted at the
central library of Swami Vivekanand Subharti University
(SVSU) and library of Subharti College of Physiotherapy,
Meerut during the period of 6-9 months. All bibliographic
databases of published research papers which were easily
accessible have been assessed. All databases included
have been searched and all the papers published till 2019
have been included. The electronic database such as
Google Scholar, Index Copernicus, JSTOR, PubMed/
Medline, ScienceDirect, Scopus and Web of Science have
been included for search the articles.

Study records

All the searched results have been merged using reference
management software ‘Mendeley’. The result of
electronic searches has also been saved to the researcher’s
account on PubMed. The principal investigator/researcher
has created a shared folder on ‘Google drive’ to
encourage and facilitate collaboration among reviewers
and to make it accessible by all the researchers. The
physical backup has been maintained by keeping the
printed copies of summaries of all the screened articles.

Data extraction

Data from included studies has been extracted using a
standardized data extraction form. Two reviewers, both
physiotherapists, have searched the databases
independently and screen the titles and abstracts for
eligibility. The searched titles and abstracts have been
examined carefully and irrelevant reports will be
removed. The full text of selected potentially relevant
articles has been obtained; multiple articles of the same
study on different database will be linked to minimize the
duplication. Both the reviewers have thoroughly assessed
full text articles to check their compliance in accordance
with the inclusion and exclusion criteria. The data
analysis/ synthesis of the articles meeting the eligibility
criteria have been done by the one reviewer. The reviewer
will also search the references for articles manually to
include in data extraction.

Risk of bias

To assess the risk of bias the Cochrane collaboration tool
has been used. To assess the quality of literature modified
Downs and Black 27 point scale was used.

Quiality of evidence

A narrative synthesis of the selected studies from the
search findings has been provided due to the likely
heterogeneity of the outcome measures. Patient’s
population and outcome measures were described in a
narrative summary. Information on adherence to the
protocol, resources used, compliances monitoring and
expenditure was extracted from the selected studies, if
available.

DISCUSSION

In our knowledge, this article is the first review protocol
on related to evaluate the biomechanical changes in
lumbar spine among patients with injuries around the
knee. Previous reviews have been investigated. In this
view, a study was conducted at Chiba University, Japan
by Murata et al, in 2003, to find out the relationship
between lumbar lordosis and extension of the knee. A
total of 366 patients were included in the study and all the
patients underwent radiological examination of the
lumbar spine in standing position. Physical examination
using a goniometer was done to assess the knee and body
angles. In patients with lumbar lordosis of 30° or less,
limitation of extension of the knee joint was significantly
greater. In patients with limitation of extension of the
knee joint of 5° or more, lumbar lordosis was
significantly reduced. The study indicated that the
degenerative changes in the knee cause the lumbar spine
symptom.*3

A study was conducted by Alfeky, Draz and Elsayed, in
2016, in isokinetic lab at Cairo University to measure
lumbar proprioception in patients with chronic unilateral
knee osteoarthritis (grade I1). A total of 60 individuals
were evaluated and assessed for lumbar proprioceptive
accuracy using Biodex system 3, Pro Multi-joint system
isokinetic dynamometer. The study provided evidence on
the effects of knee osteoarthritis on lumbar proprioception
and directed the attention of the physiotherapists to assess
and evaluate the complete body posture of the patient and
to not to just focus their entire attention on the
symptomatic area is important only, as changes in the
posture of the knee can produce long-term effects both in
spinal and pelvic regions.'4

Another study was conducted by Kahrizi et al, in 2007, to
evaluate spinal internal loads and curvature of the lumbar
spine under holding static load at different trunk and knee
positions. The purpose of this study was to determine the
effects of the external load on curvature of the lumbar
spine and spinal loading, to understand the risk of injuries
to the back in static holding tasks. Ten healthy male
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individuals with mean age of 23.2+1.3 years were
included in this study. The results have shown that
interaction between load and trunk position was
significant. The value of shear force was greater in tasks
performed with combination of trunk flexion at 30° and
straight knee due to increase tilting of pelvis anteriorly.*®

In continuation with supporting previous literatures, a
study was designed by Yanagisawa et al, in 2015, as an
investigative method to assess the association between the
knee joint and spinal alignment, using the Spinal Mouse.
The Spinal Mouse was used to measure range of motion
and alignment of the spine in sagittal plane. The study
population included 264 participants with a mean age of
71.1+6.8 years. A questionnaire involving symptoms in
the knees joint was administered, and physical
examinations to assess the range of motion of knee were
done. To conduct a comparative study, the patients were
divided into two groups, one group with knee flexion
contracture and another group without knee flexion
contracture. The study concluded that lumbar lordosis
angle, sacral inclination angle, spinal range of motion,
lumbar lordosis angle and trunk angle of inclination
decreased significantly in the flexion contracture group.'®
This review will provide an answer to the question on the
effect of injuries around knee on biomechanics of lumbar
spine. Information related to the safety measures that
have been taken to prevent adverse events during the
biomechanical analysis of lumbar spine will be included.

CONCLUSION

In this paper, a novel biomechanical evaluation for spinal
loading among the patients with injuries around the knee
has been proposed. The evaluation was based on
biomechanical perspective regarding the function and
loading parameters of the lumber spine in patients with
injuries around the knee joint. Evaluation format of
function and loading of the lumber spine has been
formulated for rule out changes in lumbar spine due to
alteration of walking pattern among the patients with
injuries around the knee. Furthermore, this review article
will be very helpful to carry out the systematic review on
the evaluation of biomechanical changes of the lumbar
spine among the patients with injuries around the knee
joint.
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