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Editorial
The use of Artificial Intelligence (AI) in Orthopedic

Asep Santoso'?

Division of Adult Reconstructive Surgery and Sports Injury, Prof. Dr. R. Soeharso Orthopaedic Hospital, Surakarta, Indonesia
?Department of Orthopaedic and Traumatology, Faculty of Medicine, Universitas Sebelas Maret, Surakarta, Indonesia

Artificial Intelligence (AI) has become a
significant area of interest in orthopedic surgery
research, with a focus on enhancing clinical decision-
making, improving patient outcomes, and optimizing
surgical procedures. The integration of Al into
orthopedics encompasses various applications,
including image analysis, predictive modelling, patient
monitoring, and the development of intelligent
systems for surgery and rehabilitation. Al's role in
clinical image analysis is one of the most prominent
areas of research. Machine learning algorithms,
particularly neural networks, have been developed to
detect and classify fractures from imaging data. These
systems have the potential to improve the detection of
subtle fractures and ensure that injuries are not
overlooked, especially in patients with multiple
traumas.! However, it is crucial to recognize that Al
does not possess "intelligence" in the conventional
sense; it statistically predicts the presence of what it is
trained to find within an image.!

Al has shown promise in personalizing risk
prediction for patients. By analyzing large datasets, Al
can help tailor treatment plans to individual patient
profiles, potentially leading to better outcomes. This
approach is particularly relevant in orthopedic surgery,
where patient-specific factors can significantly
influence recovery and success rates.> The use of
wearables and smart devices for patient monitoring is
another area where Al is making strides. These
technologies can track patient movement and recovery,
providing valuable data for clinicians to assess
progress and adjust treatment plans accordingly.?
Additionally, AI can assist in real-time rehabilitation
monitoring, offering insights into patient adherence
and the effectiveness of prescribed exercises.*

Al is also being applied to surgical navigation and
robotic-assisted surgery. These technologies aim to
increase precision during procedures, reduce the risk of
complications, and improve overall surgical outcomes.
Al-driven simulations and 3D modelling are tools that
can enhance the training of orthopedic surgeons and
the planning of complex surgeries.’> Despite the
potential benefits, there are challenges and limitations
associated with the use of Al in orthopedics. One
significant concern is the quality of data used to train
Al systems. The validity of Al research findings heavily
depends on the data's accuracy and representa-
tiveness.? Additionally, there is confusion among
orthopedic surgeons regarding the definition of Al and
how to validate AI research, leading to cautious

optimism about its role in the field.>

Ethical considerations, such as the potential for
research misconduct and the introduction of
misinformation into clinical literature, are critical issues
that need to be addressed. The use of Al tools like Chat-
GPT in scientific writing raises concerns about the
misuse of these technologies and the need for strict
regulations and honest utilization by researchers.®” The
use of Al in orthopedic surgery research is a rapidly
evolving field with the potential to revolutionize
patient care. While Al offers exciting possibilities for
improving diagnostics, treatment planning, and
surgical procedures, it is essential to approach its
integration with a critical eye towards data quality,
ethical use, and the development of standardized
reporting and validation frameworks.>**® As Al
continues to advance, it is imperative for the
orthopedic community to stay informed and actively
participate in shaping the future of Al applications in
the field.’
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Abstract

Introduction & Objective:

A femoral neck fracture is a fracture that has many complications which are quite
dangerous. Complications often include avascular necrosis, osteonecrosis, non-
union fractures, and coxa-vara. However, until now, the management of femoral
neck fractures is still controversial, using the ORIF or CRIF methods. This meta-
analysis aims to compare the occurrence of postoperative non-union, malunion
(coxa-vara), and avascular necrosis between ORIF and CRIF.

Material & Method:

A systematic review was done according to the PRISMA guideline diagram and
flowchart; a literature review was conducted in May 2023 using PubMed, Science
Direct, Cochrane Library, Google Scholar, and Biomedcentral (BMC) —minimum
publishing year 20 years. The meta-analysis procedure was carried out and
processed using the RevMan V.5.3 program.

Result:

A total of 203 ORIF cases and 396 CRIF cases from the results of 7 studies. There was
a significant difference in the incidence of union (RR 0.44, 95% CI 0.22 to 0.86, p =
0.02) as well as the incidence of malunion (coxa-vara) there was a significant
difference (RR0.13, 95% CI 0.02 to 0.73, p =0.02 ). Whereas in the event of avascular
necrosis (AVN), there was no significant difference OR 1.06, 95% CI 0.49 to 2.29, p
=0.08).

Conclusion:

ORIF has better effectiveness and safety than CRIF regarding the number of
postoperative non-union and malunion (coxa-vara) events.

Introduction

Internal fixation is one of the leading options in
managing femoral neck fractures. ©® Among them are

A femoral neck fracture is a fracture that has many
complications which are quite dangerous.! Femoral neck
fractures often occur with age. > Complications often
arise, including avascular necrosis, osteonecrosis non-
union fractures, and coxa-vara. Where this complication
usually occurs in adolescents and young adults. Other
complications are infections after surgery, DVT (deep
vein thrombosis), fat embolism, and urinary tract
infections.?*

Despite advances in surgery to treat femoral neck
fractures, the risk of AVN and non-union after internal
fixation has not changed much in the last 50 years.®

Open Reduction Internal Fixation (ORIF) and Closed
Reduction Internal Fixation (CRIF), each of which has
advantages and disadvantages (Wang Meta). Although
ORIF has advantages in the appearance and restoration
of normal function, its implementation is still limited
because there are disadvantages in nerve damage,
swelling, incomplete bone healing, and compartment
syndrome.

Meanwhile, CRIF can avoid injury to the medial
circumflex artery.” However, it has the disadvantage of
increasing intracapsular pressure, which results in
circulation to the arteries of the femoral head,

https:/ /doi.org/10.31282 /joti.v6n3.117



Harvyandani et al./ The Journal of Indonesian Orthopaedic & Traumatology 2023; 6(3): 3-9

prolonged extension with an internal rotation position,
and circulation to the femoral head that is not smooth,
which over time results in avascular necrosis.® The type
and severity of complications are known to vary in
parts of the world.”*

Therefore, the management of femoral neck
fractures is still controversial. This meta-analysis aims
to compare the occurrence of postoperative non-union,
malunion (coxa-vara), and avascular necrosis between
ORIF and CRIF.

Material & Method

A systematic review was done according to
PRISMA guideline flowcharts and diagrams; a
literature review was conducted in May 2023 using
PubMed, Science Direct, Cochrane Library, Google
Scholar, and Biomedcentral (BMC). '* The search
database is limited to English, and the year of
publication is at least 20 years. The search used the
terms: Femoral Neck Fracture, Open Reduction
Internal Fixation (ORIF), and Closed Reduction
Internal Fixation (CRIF).

Inclusion and Exclusion Criteria

Inclusion and exclusion criteria were determined
before conducting a literature search. Studies that meet
the inclusion criteria are as follows: (1). patients with a
diagnosis of fracture of the neck of the femur (2).
compare ORIF with CRIF, (3). reported the results of
one of the outcomes in the form of avascular necrosis
(AVN), non-union, and malunion (coxa-vara), (4). The
study design was in the form of a Randomized
Controlled Trial (RCT) and observation (prospective or
retrospective cohort), while the exclusion criteria were:
(1) femur fractures other than the neck of the femur or
multiple femur fractures, (2) articles that could not be
obtained in full text. All authors carried out this review
process.

Data Extraction

Data extraction was carried out by including the first
author's name and the article's year of publication used
for identification purposes. The author extracts data
independently and conducts discussions to determine
existing problems.

Output

There are three outcomes analyzed in this study,
namely: (1) avascular necrosis (AVN), (2) non-union,
and (3) malunion, in this case coxa-vara.

Study Quality Assessment

All study designs were RCTs according to inclusion
criteria, so The Cochrane Collaborations Tool for
Assessing Risk of Bias was used with low risk, unclear
risk, and high-risk scores. This tool is used to assess the

quality of the RCT methodology by assessing selection,
performance, detection, attrition, reporting, and other
biases.® As for observational studies, the New Castle
Ottawa Scale was used to assess case-control or cohort
studies (retrospective or prospective), with a score of 6-

9: good quality, 3-5: medium quality, and 0-2: poor

quality. The level of evidence (LE) was assessed for
each included study according to the Oxford Center for
Evidence-Based Medicine criteria. For each study, the
more items meeting the requirements, the higher the
quality considered. This procedure was carried out
independently by all authors. Any disagreements are
resolved by discussion.

Statistic Analysis

Meta-analysis was performed using Software Review
Manager (RevMan V.5.3, Cochrane Collaboration,
Oxford, English). Odds Ratio (OR) and Risk Ratio (RR)
combined summary statistics are calculated for
dichotomous variables, including all outcomes in this
case. OR and RR are reported with 95% Confidence
Intervals (CI). The Cochrane Chi-Square test and
inconsistency (I2) were wused to assess study
heterogeneity. The value of p <0.05 indicates a
significant difference for each variable, while 12 <50%
indicates acceptable heterogeneity.

Study

The stages of the article search results are shown in
Figure 2, which produces 124 articles in the search
results that have continuity or relevant study potential.
After reviewing according to the PRISMA guidelines,
seven pieces that met the requirements were found, of
which a total of 203 ORIF cases and 396 CRIF cases
were obtained. The case was then processed in a
statistical meta-analysis based on predetermined
selection criteria.

Characteristics and quality of studies

The characteristics of each study included in the
inclusion criteria are shown in Table 1. Determination
of the Level of Evidence in seven studies, in which
there were six retrospective cohorts (LE; 3b) and one
prospective cohort (LE; 2b), and the quality of the
methodological assessment is presented in Figure 1.

Meta-analysis result

Avascular Necrosis (AVN)

In the AVN outcome, there was no significant
difference between ORIF and CRIF (OR 1.06, 95% CI
0.49 to 2.29, p = 0.08, figure 3) with heterogeneity (12 =
44%). This shows that the chance of AVN from the two
procedures is the same.
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Figure 3. Malunion Meta-analysis (Coxa-vara)

Non-Union

A comparison of non-union between the two proce-
dures yielded results (RR 0.44, 95% CI 0.22 to 0.86, p =
0.02, Figure 4) with heterogeneity (I2 = 0%) which
means that the potential for non-union for the CRIF
procedure is more significant than ORIF.

Malunion (Coxa-vara)

From the two procedures, the results of a comparison of
coxa-vara (RR 0.13, 95% CI 0.02 to 0.73, p = 0.02, figure
5) with heterogeneity (12 = 0%) stated that the chance of
coxa-vara was more significant in the CRIF procedure
compared to ORIF.

Discussion

The surgical method of femoral neck fracture
treatment is internal fixation. Internal fixation is one of
the leading options in managing femoral neck
fractures. Open Reduction Internal Fixation (ORIF) and
Closed Reduction Internal Fixation (CRIF) are among
them. Some complications arise after the procedure:
avascular necrosis (AVN), non-union, and mal-union
(coxa-vara). ®1112

Many complications occur in femoral neck
fractures, and AVN is one of the most serious. In
addition to femoral neck fractures, which can cause
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AVN, there is impaired blood flow to the head of the
femur. Several factors influence the occurrence of AVN,
the patient's age, fracture classification, method of
operation, displacement and fixation, and the time of
the process.’*! In this study, there was no significant
difference in the occurrence of AVN using either the
ORIF or CRIF methods; this is similar to previous
research, which stated that there was no difference
between the two."® In another study, it was also noted
that the implementation of the ORIF method gave high
complications for AVN. In contrast, Wang stated that
the CRIF method also provided high complications for
AVN. So there is no significant difference between the
ORIF and CRIF methods.

In this study, there was a significant difference in
the incidence of non-union and coxa-vara between the
two groups. In the ORIF group, the occurrence of
postoperative non-union was less than in CRIF, as well
as the incidence of coxa-vara. This is like previous
studies that increased non-union incidence due to
inadequate reduction and fracture displacement; it was
reported in several cases with the CRIF method." And
the ORIF method also provides a fairly good reduction
method so that it can also reduce the incidence of non-
union and coxa-vara.'¢!7192

Even in practice, the CRIF method is rarely used
because it requires difficult decisions. A surgeon must
think about how to reduce it, using what method, and
must be manipulated several times. So it often causes
non-union and coxa-vara.?"*%

First, this study still has some shortcomings
regarding the procedures used in carrying out the
many ORIF and CRIF actions. This will affect the
results of the study. Second, there are still very few
observational studies that we get so the number of
samples in this study is still small. However, the results
of the studies we collected showed significant results in
the incidence of nonunion and malunion (coxa-vara).
Significant data results can affect the conclusions of this
study.

Conclusion

ORIF has better effectiveness and safety than CRIF
regarding the total incidence of union and malunion
(coxa-vara) after surgery. There is no significant
difference between the two in the occurrence of
avascular necrosis.
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Abstract

Background:

Lateral epicondylitis or tennis elbow is an inflammatory disease that affects the
extensor carpi radialis brevis (ECRB) origin at the lateral epicondyl. The surgical
technique that can be performed for lateral epicondylitis is open surgery or
arthroscopic surgery. This study aims to compare functional outcomes between
open surgery and arthroscopic surgery in the treatment of lateral epicondylitis.
Methods:

Systematic review uses Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA). Multiple databases were searched for studies that
compared functional outcomes of open surgery versus arthroscopic surgery for
lateral epicondylitis with a minimum 1-year follow-up.

Result:

We analyzed six studies that were included in the systematic review. The total
sample was around 558 patients and male patients were higher than female. There
was no significant difference in the VAS scores of the two groups (P>0.05).
QuickDASH score, there is only one study reported that there was a significant
difference showing that arthroscopic surgery 11.6 (SD, 15.6) was better than open
surgery 17.8 (SD, 19.4) with P=0.004. Return to work was found to be better in
arthroscopic surgery (7 + 1,254) from open surgery (13,933 + 1,624) with P<0.01.
Meanwhile, three studies reported that the time of surgery score was better in open
surgery than in arthroscopic surgery (P<0.01).

Conclusion:

This study concluded that arthroscopic surgery had a better QuickDASH score and
return to work buthad alonger time of surgery than open surgery for the treatment
of lateral epicondylitis.

Introduction

years."”® The incidence of lateral epicondylitis is often

Lateral Epicondylitis (LE) also known as "tennis
elbow" is a disease characterized by pain that most often
involves the extensor carpi radialis brevis (ECRB) in the
lateral epicondyl."” Tennis elbow is usually experienced
by novice tennis players who play backhands with one
hand, but this disease can also be found without a
previous history of playing tennis.>**

Based on epidemiological data, lateral epicondylitis
occurs around 3.4 per 1000. Lateral epicondylitis occurs
equally in women and men with an age range of 40 to 55

related to overuse injury and strain due to activities
involving repetitive gripping movements or extension
of the wrist, radial deviation, and/or supination of the
forearm.”

Lateral epicondylitis is characterized by painin the
lateral part of the elbow and is usually spread to the
forearm. The quality of the pain can increase when
lifting an object or shaking hands and morning stiffness
in the elbows.'®? Tenderness can also be elicited by
palpation over the front of the lateral epicondyle and

https:/ / doi.org/10.31282 /joti.v6n3.118
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performing provocative maneuvers such as Maudsley's
test and Mill's sign. An ultrasound or MRI may be
performed to confirm the diagnosis.!

One of the treatments for lateral epicondylitis is
through the open surgery technique which has been
carried out since 1979 with an improvement rate of 97%
and only 2 failures among 88 procedures. The
emergence of minimally invasive surgical techniques,
namely arthroscopic surgery, in 1990 and continues to
develop today."’ There are several advantages of the
arthroscopic technique, including restoring functional
quality more quickly and reducing pain more
effectively." Apart from that, arthroscopic surgery also
has disadvantages such as a longer operating time.'>"3
This study aims to compare the outcomes between
open surgery and arthroscopic surgery in the treatment
of lateral epicondylitis by looking at several indicators
such as Visual Analog Scale (VAS), Quick Disabilities
Arm, Shoulder, and Hand (QuickDASH), time of
surgery and return to work.

Record identified through
database searching

an

(n=210)

Search Strategy

This study was designed with a systematic review.
We evaluated and interpreted the qualified studies
using the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA). The literature
search was performed comprehensively to gather a
full-length, peer-reviewed paper in English on the
evaluation of Open Surgery vs Arthroscopic Surgery
for Lateral Epicondylitis. The literature was searched
through PubMed, Google Scholar, Science Direct, and
Cochrane Library using Boolean operators with the
following keywords "Lateral Epicondylitis,” "Open
Surgery” “Open Release,” and "Arthroscopic Surgery."
We used PRISMA guidelines in this review. The
formula diagram of PRISMA is shown in Figure 1
below. We found six journals for this review on
inclusion criteria.

Additional record identified
through other sources

{n=0}

Record after duplicates removed

{n=123)
Record screened Record excluded
—
(n=81) (n=67)
v
Full-text articles assessedfor Full-text article
eligibility excluded, with reasons
e
(n=14) (n=8)

¥

(n= 6)

Studies included in qualitative
synthesis

[ Innluded][ Eligibility } { Screening 1{ Identificat

Figure 1. Flow diagram based on PRISMA
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Inclusion Criteria

The author uses a logic grid method with the PICO
approach to search for suitable keywords. Any studies
that evaluated Open Surgery vs Arthroscopic Surgery
for Lateral Epicondylitis published in English were
included in this review. The clinical outcomes were
assessed by the subjective Visual Analog Scale (VAS),
Quick Disabilities Arm Shoulder and Hand
(QuickDASH), Time of Surgery, and Return to work
with a minimum 1 year follow-up. Due to a limited
number of research comparing both procedures, there
was no limitation in patient demographics. Studies that
failed to meet inclusion criteria such as (1) studies that
were not written in English, (2) studies that not
reported either of these clinical outcomes scores such as
Visual Analog Scale (VAS), Quick Disabilities Arm
Shoulder and Hand (QuickDASH), Time of Surgery
and Return to work (3) Studies that had a follow-up of
less than 1 year.

Quality Evaluation

The class of evidence in each study was
categorized into classes I, II, IIT and IV, each for good
quality RCT, moderate to poor quality RCT and cohort
study, moderate to poor quality cohorts and case-
control studies and case series, respectively. The Oxford
Center for Evidence-based Medicine produced criteria
for assessing research quality and bias risk, the GRADE
Working Group defined perspicacity, and the Agency
for Healthcare Research and Quality sanctioned the
study (AHRQ).

We screened the literature to report relevant results
based on inclusion and exclusion criteria which were
downloaded full articles that met the criteria to be
evaluated for quality assessment and underwent data
extraction. A total of 210 studies were obtained upon
executing the search strategy, 129 were excluded based
on duplication and 48 were excluded based on title
screening. Further, 67 articles were excluded after
reading the abstract. The full text of the remaining 14
articles was reviewed. Out of these, 8 articles were
excluded upon full-text review.  The included
research's key characteristics and evidence level are
depicted in Tables 1 and 2. As seen in Table 3, there
were 558 patients from four research, 207 of whom had
open surgery, while the remaining 351 underwent
arthroscopic surgery. A summary of the outcomes
evaluated and the results from each study are reported
in Tables 3 and 4, respectively.

Discussion

VAS scores were obtained in 5 studies conducted
by Lee ., et al, Kundu B., et al, Clark T,, et al, Kwon B.,
et al, and Alameda,, et al. In five of these studies, it was

Table 1. List of included studies
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Table 4. Characteristics of Outcome of Studies
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stated that there was a significant change in VAS scores
during post-operative compared with pre-operative in
open surgery and arthroscopic surgery with P<0.05,
but in five of these studies there was no significant
difference after comparing the post-operative VAS
scores of the two groups with a P value>0.05.1011121314
Clark T, et al stated that there was a significant change
in the VAS value in open surgery with a mean of 30.6 +
4.9 in the post-operative with P<0.001 and the VAS
value in postoperative arthroscopic surgery with a
mean of 26.9 + 4.2 with a P<0.001 but there was no
significant difference in post-operative VAS score
between the two surgical groups (P=0.56)."°

The QuickDASH score was carried out by 3
studies, namely Solheim., et al, Kwon B., et al, and
Alameda., et al.'"*® Of the three studies, the only
significant difference was obtained by Solheim., et al
with a mean value of arthroscopic surgery of 11.6 (SD,
15.6) which was better than open surgery of 17.8 (SD,
19.4) with P=0.004. In the study, Solheim E et al also
explained that several other studies didn't show any
significant differences in the QuickDASH score results
because the small number of patients involved in their
study resulted in a lack of statistical power to show
differences in results. Meanwhile, the study conducted
by Solheim et al involved many patients, namely 305
patients, so the detection probability was 98% to detect
a significant difference between the two surgical
techniques.’

Three studies report the results of the time of
surgery, namely Lee J., et al, Kundu B, et al and Clark
T, et all®2B In these three studies, significant
differences were found (P<0.01), indicating that
arthroscopic surgery required a longer operating time

than open surgery. Kundu B., et al showed that the
open surgery group took an average of 25.13 minutes
(SD £ 2,356) and the arthroscopic surgery group 34.87
minutes (SD + 4,257) with P<0.01.”® This statement is
also supported by the study of Clark T., et al which
shows that there is an average difference in operating
time between the two groups of around 11.45 minutes."
Lee J., et al also stated that the operation duration is
shorter in open surgery because it is a relatively simple
procedure, while the arthroscopic procedure is quite a
long procedure even though the surgeon already has
sufficient operating experience using the arthroscopic
method."

Kundu B. et al is the only study that reports
postoperative return to work. This study showed that
there were significant differences between the two
surgical methods, the mean post-operative for open
surgery was 13,933 £ 1,624 and astroscopic surgery was
7 £+ 1,254 with a P<0.01. Kundu B et al also explained
that this was because open surgery was closely related
to long incisions, so it was also related to the level of
pain and scarring. Therefore, the arthroscopic surgery
group was more likely to return to work more quickly
as usual than the open surgery group.®®

Conclusion

Lateral Epicondylitis or Tennis Elbow is a disease
that affects the extensor carpi radialis brevis (ECRB)
origin at the lateral epicondyle. The surgical technique
for lateral epicondylitis can be done using open surgery
or arthroscopic surgery. In this systematic review, we
reviewed several studies that discuss the functional
outcomes of these two surgical techniques. There were
no significant differences in VAS scores between the
two groups. Arthroscopic surgery has better
QuickDASH and return to work scores than open
surgery. Meanwhile, open surgery has a shorter time of
surgery than arthroscopic surgery. Further research
with a larger population and better research design can
be carried out to find satisfactory results.
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Abstract

Introduction:

Anterior Cruciate Ligament (ACL) tears are a common and debilitating sports-
related injury, often necessitating surgical intervention for effective recovery. Two
primary surgical techniques employed for ACL reconstruction are the Single
Bundle (SB) and Double Bundle (DB) approaches. This meta-analysis aims to
quantitatively assess and compare the outcomes of these two surgical methods in
ACL tear patients, with a focus on functional outcome measures, specifically the
Lysholm Score and the International Knee Documentation Committee (IKDC)
Score.

Methods:

A thorough search of pertinent databases was executed to identify studies directly
comparing SB and DB ACL reconstruction and reporting outcomes based on either
the Lysholm Score or the IKDC Score. A total of eight studies met the inclusion
criteria for Lysholm Score analysis, while seven studies were suitable for IKDC
Score analysis, collectively involving 614 patients. The meta-analysis employed a
random-effects model, and forest plots were utilized to visualize effect sizes and
their associated confidence intervals.

Results:

The meta-analysis findings demonstrated a statistically significant difference
favoring the Double Bundle approach concerning Lysholm Score outcomes (p <
0.05). Patients undergoing Double Bundle ACL reconstruction exhibited superior
Lysholm Scores compared to those undergoing the Single Bundle technique. In
contrast, the difference in IKDC Score outcomes between the two approaches was
not statistically significant (p > 0.05). This implies that when using the IKDC Score
as the functional outcome measure, there is no substantial divergence in patient
outcomes between single-bundle and double-bundle ACL reconstruction
Conclusion:

In summary, this meta-analysis provides evidence that double-bundle ACL
reconstruction leads to improved outcomes in terms of the Lysholm Score when
compared to single-bundle reconstruction. However, no significant disparities
were observed between the two techniques when the IKDC Score was used to
evaluate functional outcomes. Consequently, both Single Bundle and Double
Bundle ACL reconstruction can be considered viable treatment options for ACL
tears. The selection between these approaches should be based on patient-specific
factors and the expertise of the surgeon. Further research, particularly randomized
controlled trials, may offer more nuanced insights into the optimal surgical
approach for distinct subsets of ACL tear patients.

https:/ / doi.org/10.31282 /joti.v6n3.119 @
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Introduction

The management of injuries to the Anterior
Cruciate Ligament (ACL) is evolving alongside
advancements in surgical techniques, protocols for
rehabilitation, and an increasingly deep understanding
of the biomechanics of the knee. Within the spectrum of
surgical options available for ACL reconstruction, a
significant area of debate and investigation lies in the
choice between the Single Bundle (SB) and Double
Bundle (DB) techniques. Both methods share the
common goal of restoring knee stability and functional
outcomes for patients recovering from ACLinjuries, yet
they diverge in terms of their fidelity to the anatomical
structure and biomechanical principles.

The single-bundle approach involves using a
single graft to replicate the function of the original
ACL, whereas the double-bundle technique employs
two grafts to imitate the anteromedial and
posterolateral bundles of the native ligament.
Advocates of the Double Bundle technique contend
that it more faithfully restores typical knee kinematics
and stability, potentially resulting in better clinical
results. However, some surgeons prefer the Single
Bundle technique due to its simplicity and shorter
surgical duration, which could reduce the chances of

complications associated with a more intricate
procedure.
Over time, numerous clinical studies have

explored the effectiveness of these two techniques, but
the outcomes have been inconsistent and frequently
contradictory. Elements such as patient selection, graft
selection, fixation methods, and surgical proficiency
can all impact the consequences of ACL reconstruction
surgeries. As a result, consolidating the existing body
of evidence via a comprehensive meta-analysis can
yield valuable insights into the relative efficacy of the
single-bundle and double-bundle approaches.

This meta-analysis seeks to methodically assess
and evaluate the available literature to address critical
inquiries regarding the clinical outcomes of ACL
reconstruction using both single-bundle and Double
Bundle techniques. The findings of this meta-analysis
can carry substantial implications for clinical practice,
aiding in the refinement of surgical strategies and the
enhancement of patient outcomes in ACL recons-
truction procedures. Ultimately, a thorough compa-
rison of single-bundle and Double Bundle techniques
can contribute to an evidence-driven strategy that
optimizes both short-term recovery and long-term
knee function for individuals recuperating from ACL
injuries.

Material & Methods

Study design
The research was carried out following the Preferred
Reporting Items for Systematic Reviews and Meta-

analyses guidelines statement.

Review question

The review sought to answer the following
questions using the population, intervention,
comparison, and outcome approach: among patients
with ACL rupture, who undergo either Single Bundle
or Double Bundle ACL Reconstruction, which option
yields the most clinical improvements. The researchers
screened multiple medical databases including
PubMed, Embase, and Scopus for relevant scientific
reports, using a combination of keywords such as
“ACL Rupture or Injury,” “single bundle,” “double
bundle” and “ACL Reconstruction” (MeSH). The
search was last conducted in August 2023, and two
reviewers independently screened the abstracts and
reference lists, with any discrepancies resolved through
consultation with a third author

Inclusion criteria & outcomes measurement

The following were the criteria for including
studies: 1) prospective or retrospective comparative
English studies comparing “single bundle” vs. “double
bundle” reconstruction technique in patients with
anterior cruciate ligament tear, and 2) reporting
outcomes measurements such as the International
Knee Documentation Committee (IKDC) score, and
Lysholm Score.

International Knee Documentation Committee
(IKDC) score subjective Knee Form, an 18-item, region-
specific instrument designed to measure symptoms,
function, and sports activity.®®** The instrument
contains 18 selected items designed to measure
symptoms assess pain, stiffness, swelling, joint locking,
and joint instability, while other items designed to
measure knee function assess the ability to perform
activities of daily living. Items purported to measure
the respondent's activity levels such as the ability to
run, stop, jump, and start quickly, ascend and descend
stairs, stand, kneel, squat, sit and rise from a chair.

The IKDC Subjective Knee Evaluation Form is
assessed by adding the results of each item’s scores and
then converting the result to a scale from 0 to 100. IKDC
Score Calculation: (sum of all items/maximum score
(87)) and multiplied by 100. Higher scores indicate
higher levels of function, when there are responses to at
least 90% of the items, the IKDC Subjective Knee Form
score can be determined.

The Lysholm Scoring Scale is an assessment for the
patient used to evaluate the functional status of the
knee joint. The Lysholm Scoring Scale consists of eight
questions that measure pain, swelling, locking,
limping, and the ability to ascend and descend stairs,
squatting, and weight bearing. Each question is scored
on ascale from 0 to 10, with a total possible score of 100.
A score of 95-100 points is excellent knee function, 84-
94 pointsis good knee function, 65-83 points is fair knee
function, < 65 points is poor knee function. In addition,
a change of at least 10-15 points is considered to be
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Figure 1. Risk of Bias Graph

clinically  significant, indicating a meaningful
improvement or deterioration in knee function. Scores
above 84 points are considered good to excellent,
whereas scores below 65 points indicate a need for
further evaluation and intervention.

Quality assessment

Two reviewers independently reviewed each
article. Any noticed discrepancies are resolved by
consensus and comprehensive discussion. Included
RCTs will be assessed in terms of quality by the same
two independent reviewers based on 7-item of
Cochrane’s criteria for judging the risk of bias in the
‘Risk of bias’” assessment tool, including selection bias,
performance bias, detection bias, attrition bias,
reporting bias and other bias.

Statistical analysis

Data extraction was collected under basic
characteristics and outcomes using designated tables in
Microsoft Excel (Microsoft Corp., Redmond, WA, USA)
for all identified and included studies. When the data
were available, quantitative analysis was performed

8
E=]
£
using Review Manager (RevMan computer program 2
ver. 5.4). Outcomes were presented in the form of forest Aga 2018 =
plots. In each study, the mean difference for continuous
outcome and odds ratio for dichotomous outcome with Bevas 2017 &
a 95% confidence interval (CI) was calculated. A fixed-
effects model was used when the heterogeneity <50%, Jarvela 2017 . . . .
whereas a random-effects model was used when the Kang 2015 ® ® e @
heterogeneity >50%.
Karlkis 2016 + @ ® @
Result
el
The present investigation involved reviewing 774
1201
articles (as shown in Figure 3) and ultimately selecting Wbl & ® e e
5 studies for inclusion (as outlined in Table 2 and Table Sun 2014 @ ® e e e

3).

Selective reporting (reporting bias)

@ | Allocation concealment (selection bias)
@ | Blinding of outcome assessment (detection bias)
@ | Incomplete outcome data (attrition blas)

® D D S ® @ @ @ | random sequence generation (selection bias)
@ D S S ® @ @ @ slindingof participants and personnel (performance bias)

Figure 2. Risk of Bias Summary
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Figure 3. PRISMA for the flowchart of study selection (n = 5)

Inclosion Exclusion
Population Fatierts with ACL Patient ACL rupture
rupture or injury with other soft tissue
problems
Tntervention  Fatients treated with Patients treated with
strgle bundle ACL conservative and
Reconstructon, primary ACL repair
Contral Patenls treated with Patients treated with
donshle bundle ACL conservative and
Beconstriction. primary ACL repair
Chutcome Lyshaollm Seore Churbeormes
KD Score memtioned
The outcome with
other pararmebers than
our inclusion criteria.

Table 1. Table of PICO
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Mo.| Studies Subject Age (year) Male Female | Follow Up
I Sun, otal | S8 142 SB: 2B+B.25 SE: 101 SE: 41 SB: dyr
{2014) DE: 154 DB: 27+8.25 DB: 41 DB: 48 D8: 3yt
: | Fang et | SB 43 SE 305 | BB 4 | SB+DBEAY |
al (2015} Db: 1 DB 2645 D Byr
3 | Karkis, ek | SB:50 GB:25:8.5 SB+DB71 | GB+DBE33 | 5B:S5yr
al (2018) | DB:53 DB: 19585 DB: Syr
4 | Beyaz,et | SB:16 SB:31.06:548 | SB+DBA1 | SB+DBO 5B: Byr
al (2017) DB 15 DB 33534547 DE: Byr
5 | Jarvelaet [ SB:30 SB: 30 SB: 11 GB: 9 5B: 1yt
al 2017y | DB: 30 DE: 34 DiB: 21 DB: & DB: 10yr
6 | Aga etal | SB: 62 Gl 27155 | GB+DDAE | SB+DB:28 | 50 3yt
(2018 DB: 5¢ D: 27 44 6.3 DB: 2yt
7| Komzak, | SB:20 SB: 27.5+6.25 | SB+DBA3 | SB+DE:I7 | S5B:Iyr
etl al DB: 20 DB: 27 5+6.25 DB: 2yt
(2018)
8 | Mohtady, | S 110 CH 285299 | SH+DEI20 | SEDEI00 | 58 myr
et al 36: 110 [DB: 283+ 98 DE: Syt
(2019)
Table 2. Characteristic of studies
i Chibooeme Measure
% s Lyeholm Soore KOG Score
1 | Sun, et al (2014) SBO1IHLE BB: 927 £4.3
DB: 91.7 + 4.2 DB: 525+ 43
2 | Kang, ctal (2015) S 40.0 & 10.1 GH- %00 & 47
DB: 512 +13.2 DB:91.1 £ 5.6
¥ | Karikls, et al (3016 T R T NA
DB: 30.1469.1
4 | Beyaz, ctal (2017) S’ E194£715 BB: 7129 £0.14
DB: 81.43 + 6.45 DiB: 7071 +9.44
5 | Jarvela ctal (2017) N T SE9+15
DB: 4 67 DB:9+2
& | Apa, etal [2018) NA CH: 643 (61 0467 61
D 625 (604 73.1)
7 | Komazak, et al (2018} SB:69.3+13.3 SB: 72.8+13.2
DB:97 5472 DB: +11.9
8 | Mohtadi, et al (2015] A B30 TE9
DB: B4.2 £ 134

Table 3. Summary of outcomes
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Lysholm Score

In 6 studies, including a total of 301 patients in the
Single Bundle group and 313 patients in the Double
Bundle group, Lysholm scores were analyzed. At the
final follow-up, the mean Lysholm score difference in
the Double Bundle group is higher than Single Bundle
ACDF group is 2.64 points. Figure 4 demonstrates that
there was a statistically significant difference between
the two groups (CI = -1.68 to 3.59; P <0.00001). High
heterogeneity was evident among these studies (I? =
95%; P < 0.00001).

IKDC

In 7 studies, including a total of 423 patients in the
single bundle group and 411 patients in the double-
bundle group, the IKCD score was analysed. Figure 5
demonstrates that there was no statistically significant
difference between the two groups (CI=-0.76 to 0.96; P
= 0.83). High heterogeneity was evident among these
studies (I = 89%; P < 0.00001).

Discussion

Anterior Cruciate Ligament (ACL) injuries are a
common occurrence among athletes and individuals
engaged in physical activities, necessitating surgical
intervention for optimal recovery. This discussion
focuses on the outcomes of Single Bundle (SB) and
Double Bundle (DB) ACL reconstruction procedures,
with a particular emphasis on the Lysholm Score and
the International Knee Documentation Committee

(IKDC) Score as functional outcome measures.

In a systematic review conducted by Mascarenhas
and colleagues, the findings indicated that the Double-
Bundle (DB) technique yielded superior results
concerning knee stability and functional outcomes
when compared to the Single-Bundle (SB) technique.
Additionally, several more recent reviews have
corroborated these findings, demonstrating improved
knee stability and functional outcomes with the DB
approach during mid-term follow-up assessments.
However, it is noteworthy that individuals who
underwent either DB or SB procedures reported similar
outcomes during long-term follow-up evaluations.!

The Lysholm Score serves as a valuable metric for
assessing the functional outcomes of ACL reconstruc-
tion surgery. In our analysis of six studies
encompassing 301 patients in the Single Bundle group
and 313 patients in the Double Bundle group, we
observed a noteworthy difference in mean Lysholm
scores at the final follow-up. The Lysholm scores in the
Double Bundle group were, on average, 2.64 points
higher than those in the Single Bundle group,
indicating superior functional outcomes. Moreover, the
forest plot analysis illustrated a statistically significant
difference favoring the Double Bundle approach (P <
0.00001). While the other twelve studies reported on
Lysholm score*™. There was no significant difference
between DB and SB in terms of overall Lysholm score'-
». However, it is essential to acknowledge the
substantial heterogeneity among these studies (I2 =
95%; P < 0.00001), suggesting variability in patient

Simgle Bundls Dawble Bundla Maan Delfidence Muan DiVeiernce
Sy or Subgmum Magan 5D Toilsl Masn M Toisl Weight 1%, Flwed, 05% C1  Yaar I, Flmedd, 95% L1
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Eang 4015 48 1] 4] alyd 114 41 1.6% = A0 f=F 2, 2. 04 A0]% -
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Jarealy JO1 7 141 F 10 e b7 10 1% 470D [N A9, 5080 200F -
Koimiaak X018 29.3 133 20 875 73 20 2.1% -B.3%9|-14.83, -L57] 201EB i
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Figure 4. Forest plot illustrating the comparison of Lysholm score between Single Bundle and Double Bundle ACL Reconstruction
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Figure 5. Forest plot illustrating the comparison of IKDC score between Single Bundle and Double Bundle ACL Reconstruction
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populations, surgical techniques, and rehabilitation
protocols. This heterogeneity underscores the impor-
tance of considering individual patient characteristics
and the need for more standardized research in this
field.

Conversely, the IKDC Score, another vital measure
of functional outcomes following ACL reconstruction,
yielded different findings. Our analysis of seven
studies involving 423 patients in the Single Bundle
group and 411 patients in the Double Bundle group
revealed no statistically significant difference in IKDC
scores between the two surgical approaches (P = 0.83).
Despite thislack of statistical significance, it is crucial to
note the high heterogeneity observed among these
studies (I2 = 89%; P < 0.00001), mirroring the
heterogeneity seen in the Lysholm Score analysis. The
high heterogeneity in both Lysholm and IKDC Score
analyses suggests that additional factors beyond
surgical technique may influence functional outcomes,
such as patient compliance with rehabilitation
protocols and individual variations in recovery. Mayr
et al evaluated the subjective and objective IKDC scores
between the 2 techniques and also did not find any
difference between the 2 groups® Only one analogous
study found the superiority of subjective IKDC scores
in the DB group compared to SB group’ while other
studies did not detect a significant difference®.
Statistic significances of IKDC grading were found in
six previous meta-analyses in favor of DB ACL
reconstruction”*and Chen et al and Li et al did not
detect a significant difference®®. About our outcomes
of knee function scores, the IKDC grading deserved the
primary disagreement with previous studies. It is
noteworthy that these meta-analyses with controversy
only include studies with short-term follow-up.

Conclusion

These findings collectively suggest that while the
Double Bundle approach may offer advantages in
terms of Lysholm Scores, it does not demonstrate a
significant edge over the Single Bundle approach when
considering IKDC Scores. Thus, the choice between
these two surgical techniques should be tailored to
individual patient needs and surgeon expertise.
Furthermore, the high heterogeneity observed in our
analysis underscores the need for standardized
reporting of outcomes and more rigorous research
protocols in future studies. Additional well-designed
randomized controlled trials with larger patient
cohorts and standardized rehabilitation protocols are
necessary to provide further insights into the optimal
surgical approach for ACL reconstruction in specific
patient populations.
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Abstract

Shoulder dislocations are the most common major joint dislocation. However,
simultaneous bilateral anterior shoulder dislocations are rare and commonly
associated with traumatic events. This case report presents acute simultaneous
bilateral anterior shoulder dislocation in 74-year-old female after falling backward
due to slippage. A closed reduction approach with Kocher's technique under
general anesthesia was performed. Post-operatively, both of the patient's shoulders
were immobilized for three weeks in Velpeau’s bandage and physical therapy
commenced. The patient achieved a satisfactory range of motion eight weeks

Introduction

Shoulder dislocations are the most common major
joint dislocation. However, bilateral shoulder
dislocations are rare and they usually occur in a
posterior direction and commonly result from indirect
trauma related to seizure or convulsion due to epilepsy,
electric shock, or other reasons.’? In contrast,
Simultaneous bilateral anterior shoulder dislocation is
very rare and mostly results from traumatic origin.!
Dislocations are defined as acute when it is recognized
within 21 days from the trauma and chronic if it is
recognized thereafter’> We reported a simultaneous
bilateral symmetrical anterior shoulder dislocation
(BSASD) due to trauma.

Case Presentation

A 74-year-old female was admitted to the
emergency department with acute bilateral shoulder
pain after falling backward due to slippage. The patient
fell on her back with her shoulders striking the floor
with outstretched arms behind her. This mechanism led
to asymmetric flexion, abduction, and external rotation
of both shoulders. The patient felt severe pain and was

unable to move her shoulders. She had no previous
shoulder trauma or injuries. The physical examination
revealed Glasgow Coma Scale score was 15, the
patient's vital signs were within normal ranges, and
radial pulses were palpable and intact bilaterally. No
sensory deficit was found in her hand. Both shoulders
appeared with deformity in the anterior aspect,
showing squaring of the shoulder (epaulet sign),
tenderness on palpation, and restricted range of motion
in all aspects due to pain. There was no history of
shoulder injury or shoulder dislocation.

A plain radiographic image showed bilateral
anterior glenohumeral dislocation without any fracture
[Figure 1]. Both dislocated shoulders were reduced
using Kocher’s technique under general anesthesia.
Another plain radiograph was taken to see the
anatomical position two hours after reduction [Figure
2]. No neurovascular deficit was observed after
reduction. Both arms were immobilized for 3 weeks in
a broad arm sling. After three weeks of immobilization
with Velpeau’s bandage, progressive mobilization on
the patient’s shoulders was started and the patient was
referred to the physical therapy unit to restore
functional shoulder movement.

https:/ /doi.org/10.31282 /joti.v6n3.120
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Figure 1. Shoulder radiographs showing simultaneous bilateral
anterior shoulder dislocation (anterior-posterior view)

Figure 2. Shoulder radiographs showing the bilateral glenohumeral
joint post-reduction.

At the six-week follow-up, there was a noticeable
improvement in both shoulders. However, some
stiffness persisted. Eight weeks post-reduction, there
was an improvement in the movement on both
shoulders with minimal pain. The patient regained
nearly normal function and was able to flex both
shoulders 0 to 150 degrees and abduct 0 to 150 degrees.
The Disabilities of the Arm, Shoulder, and Hand
(DASH) score ranged from 88.3 to 16.7 for the left
shoulder and 86.7 to 13.3 for the right shoulder. At the
ten-week follow-up, she returned to her daily activities
without experiencing any pain.

Discussion

Unilateral shoulder dislocation is the most
common joint dislocation in the human body
concerning 85%.2 In contrast, bilateral shoulder
dislocations are rare conditions. Bilateral posterior
shoulder dislocation is more common than bilateral
anterior shoulder dislocation and usually caused by

seizure or convulsion due to epilepsy, electric shock, or
other reasons. Bilateral anterior dislocation commonly
happens as a result of trauma (>50%), seizure, and or
post-ictal (30%). There were many mechanisms
resulting in bilateral anterior dislocation. The indirect
force mechanisms played a role. In this case, the
mechanisms are posterior to anterior force on the
shoulder in hyperextension, abduction, and external
rotation (EXABER). It typically happens when a patient
is trying to prevent falling backward from a standing
position.’ Furthermore, older women have higher risk
of falling due to balance issues and a decline in cross-
linked collagen capsular tissue, leading to joint
instability.* A study showed bilateral anterior shoulder
dislocation is commonly misdiagnosis due to unusual
clinical presentation, approximately 15%. In cases of
bilateral shoulder dislocation, the absence of clinical
asymmetry can be a pitfall in diagnosis.>® Additionally,
anterior bilateral shoulder dislocation is sometimes
associated with trauma. Consequently, the presence of
trauma and distracting injuries.” This might impede
timely diagnosis and resultin late reduction and poorer
outcomes.?

Many mechanisms of injury have been reported
for bilateral shoulder anterior dislocation (BSASD).
Malick et al. reported two cases of BSASD. The case
involved a 27 and 30-year-old male patient who
experienced BSASD after falling from bed due to an
inaugural epileptic grand mal seizure. Involuntary
muscular contraction is the most common mechanism
for bilateral shoulder dislocation. This can occur during
epileptic seizures, electrocution, intoxication, hypo-
glycemia, extreme emotional states (such as nightmares
and fear of death), or even due to vibrations produced
by a digging machine.* Egemen et al. reported a case
involving a 46-year-old male with bilateral anterior
shoulder dislocation. The mechanism of injury was
attributed to the halter violently tractioning his arms
when the horse suddenly reared while he was riding.’

Yousef et al. reported a case involving a 19-year-
old male with bilateral asymmetrical anterior shoulder
dislocation, along with an avulsion fracture of the left
greater tuberosity. In this case, the mechanism of injury
was traumatic, resulting from a collision with other
individuals during a football match.”’ It's noted that
greater tuberosity fractures in bilateral anterior
shoulder dislocations are often associated with a
traumatic mechanism of injury.?

Many techniques can be used to reduce anterior
shoulder dislocation such as the Kocher technique,
Boker-Billmann technique, Cunningham technique,
Eskimo technique, FARES method, Hippocratic
method, Legg reduction maneuver, Scapular manipu-
lation, etc. Kocher technique is a shoulder reduction
technique where the patient lies down in a supine
position, the affected limb is adducted, and the elbow
is flexed at a 90° angle. The shoulder then submitted
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to external rotation until resistance (approximately 60-
70°). The patient’s arm should be flexed during the
external rotation, then the arm is adducted further until
reduction occurs. Then finally proceeds to internal
rotation and extension, with the reduction of the
shoulder.” Shoulder reduction can be performed under
various anesthesia techniques, including general
anesthesia, regional anesthesia, and interscalene
brachial plexus block. General anesthesia offers the
shortest time to achieve complete muscle relaxation,
allowing the surgeon to perform shoulder reduction
painlessly and safely for the patient.'>'*!* Total muscle
relaxation is a crucial factor in the process of shoulder
reduction.

The advantages of this technique are it can be
performed by one clinician, is less painful, and is
relatively safe.’* However, neurovascular assessment
and imaging must be performed before and after a
reduction due to the possibility of nerve injury or
proximal humeral fracture.’®” Other complications of
this technique were axillary vein rupture, rotator cuff
and pectoralis major rupture.® In our study, no
complication was observed after reduction.

A review study showed more than 70% of patients
underwent closed reduction with general anesthesia
was sufficient. Many various times of immobilization
in bilateral shoulder dislocation due to different clinical
situations.” However, in most cases, immobilization is
done for three weeks. This poses a significant challenge
for elderly patients, as their inherent ability to
compensate is already diminished.*® A cohort study
evaluated 67 patients older than 60 years with
traumatic anterior shoulder dislocation and the
average of recovering shoulder function after non-
surgery treatment was 6 weeks after injury without any
complication. However, it might recover and achieve
normal function in more than a year.”

Conclusion

In our case, the patient experienced a low-impact
trauma by falling backward with outstretching arms.
The effect of low impact makes the head of the
humerus forced throughout from the scapular glenoid
fossa, commonly seen in the elderly with joint
instability due to aging. As a doctor, this serves as a
reminder that shoulder dislocation can result from low-
impact trauma, as even minimal force applied to the
shoulder joint can lead to its displacement. In clinical
practice this condition is commonly misdiagnosed due
to atypical clinical manifestation, we suggest
performing a thorough clinical and radiological
evaluation is crucial to establish a prompt diagnosis
and guide appropriate management accurately. The
earlier diagnosis and therapy, the better functional
outcome. The non-surgical approach typically includes
closed reduction, a period of immobilization, and

physical therapy are imperative for facilitating the
recovery process.
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Abstract

Femoral neck fractures are among the most troublesome and problematic of all
fractures. The patient, most commonly are elderly woman, has a trivial mishap
such as losing her footing on a slippery surface or tripping over an object. As she
tries to "catch herself," she may suddenly put a torsional force on one hip that
fractures the neck of the femur and then she falls so fragile the femoral neck in the
elderly. If the fracture is displaced, as 95% are, the patient is unable to get up
because of pain and complete instability at the fracture site, Examination reveals
that the entire lower limb lies in external rotation, although not usually so complete
as that seen in patients with an intertrochanteric fracture. Steroids have major
effects on how the body uses calcium and vitamin D to build bones. Steroids can
lead to bone loss, osteoporosis, and broken bones. When steroid medications are
used in high doses, bone loss can happen rapidly. Fracture risk increases as the
daily doses of steroids increase. Various techniques including the use of
radioopaque dyes and radioactive isotope scintigraphy have been developed to
assess the circulation of the femoral head at the time of operation. The results of
these techniques serve as a useful guide to treatment, because, if the femoral head
of a middle-aged or elderly patient is completely avascular, it is better excised and
replaced by a hemiarthroplasty using a bipolar endoprosthesis rather than reduced
and nailed. The case study that will be discussed is a 53-year-old woman with a
history of steroid consumption for 30 years (chalmethasone oral twice a day) on
indications of rheumatoid arthritis falling in a sitting position and causing fractures
in the neck of the left femur bone, decided to undergo immediate action prosthetic
hemiarthroplasty bipolar. Results show that until now the patient has had no
patient complaints related to instability in walking, Limitation in performing
activities, and pain in his prosthetic bone.

Introduction

2040 and the rate of hip fractures is expected to double
concomitantly, with an estimated 6.3 million hip
fractures predicted worldwide by 2050. The femoral

Femoral neck fractures are a specific type of
intracapsular hip fracture. Hip fractures are a common
source of morbidity and mortality worldwide. In 1996,
the United States Department of Health and Human
Services reported approximately 340,000 hip fractures
in the United States alone, with most fractures
occurring in women older than age 65 years. The
number of people older than age 65 years is expected to
increase from 37.1 million to 77.2 million by the year

neck connects the femoral shaft with the femoral head.
The hipjoint is the articulation of the femoral head with
the acetabulum. The junctional location makes the
femoral neck prone to fracture. The blood supply of the
femoral head runs along the femoral neck and is an
essential consideration in displaced fractures and
patients in the younger population.! This activity
reviews the etiology, presentation, evaluation, and
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management of femoral neck fractures and reviews the
role of the inter-professional team in evaluating,
diagnosing, and managing the condition. Femoral neck
fractures are associated with low-energy falls in the
elderly. In younger patients sustaining a femoral neck
fracture, the cause is usually secondary to high-energy
trauma such as a substantial height or motor vehicle
accidents. Risk factors for femoral neck fractures
include female gender, decreased mobility, and low
bone density.? The chief source of vascular supply to
the femoral head is the medial femoral circumflex
artery, which runs under the quadratus femoris.
Displaced fractures of the femoral neck put the blood
supply at risk, usually tearing the ascending cervical
branches that stem off the arterial ring supply formed
by the circumflex arteries. This may compromise the
healing ability of the fracture, inevitably causing
non-union or osteonecrosis. This is most important
when considering the younger population that sustains
this fracture, for which arthroplasty would be
inappropriate. In patients treated via open reduction
internal fixation, avascular necrosis is the most
common complication.?

Medical assessment should include basic labs
(complete blood count, basal metabolic panel, and
prothrombin/international normalized ratio, if appli-
cable) as well as a chest radiograph and electrocar-
diogram (ECG).

There are many classifications for femoral neck
fracture, including the most common clinical classifi-
cations by Garden and Pauwel, which include the
following The Garden Classification Type I (Incomplete
fracture valgus impacted nondisplaced), Type II
(Complete fracture nondisplaced), Type III Complete
fracture partial displaced), Type IV (Complete fracture
fully displaced). The Garden classification is the most
used system used to communicate the type of fracture.
For treatment, it is often simplified into nondisplaced
(Type 1 and Type 2) versus displaced (Type 3 and Type
4). The Pauwel classification also includes the
inclination angle of the fracture line relative to the
horizontal. Higher angles and more vertical fractures
exhibit greater instability due to higher shear
force. These fractures also have a higher risk of
osteonecrosis postoperatively. Type I is less than 30
degrees, Type Il is 30 to 50 degree Type III greater than
50 degrees.*

Nonoperative management for these fractures is
rarely the treatment course. It is only potentially useful
for non-ambulatory, comfort care, or extremely high-
risk patients. Young patients with femoral neck
fractures will require treatment with emergent open
reduction internal fixation. Vertically oriented fractures
such as Pauwel III type fractures are more common in
younger and high-energy trauma patients. A sliding
hip screw is biomechanically more stable for these
fracture patterns. With displaced fractures in younger

patients, the goal is to achieve anatomic reduction
through emergent open-reduction internal fixation.?

In the years before the development of internal
fixation, a fractured femoral neck in an elderly person
usually triggered a series of deleterious events that led
to the unfortunate victim's painful demise. From a
humanitarian point of view alone, internal fixation of
displaced fractures of the femoral neck is indicated.
The elderly merit relief of pain no less than the young.®

Closed reduction and internal fixation of the
fracture should be performed as soon as possible.
Aspiration of the hemarthrosis at this time may
minimize the risk of avascular necrosis. The reduction
can usually be obtained by flexing, adducting, and then
internally rotating extending the injury hip. Internal
fixation of the reduced fracture can be obtained either
by a DHS (also known as a compression screw plate) or
by three parallel cannulated screws After satisfactory
nailing of the fracture, the patient may be out of bed in
a chair within a few days and allowed to walk bearing
partial weight on the injured limb with the help of
crutches or a walker within a few weeks.’

Chronic steroid use may severely decrease bone
strength, thus increasing the risk of such an injury.
Steroid-induced osteonecrosis of the femoral head
(SONFH) is a disease characterized by the collapse of
the femoral head. SONFH occurs due to the overuse of
glucocorticoids (GCs) in patients with immune-related
diseases.’

On 01 June 2022, a 52-year-old woman came to our
hospital with a history of falling in a sitting position to
a height of approximately a half meter from a standing
position. The patient can’t stand because the pain is
very severe in the left hip, and difficult to move and it
gets worse when the patient tries to lift his left leg. The
patient has a history of rheumatoid arthritis and has
been undergoing oral corticosteroid treatment for 30
years (oral dexamethasone twice per day).

Normal lab results were found in routine blood,
kidney function, liver, and electrolyte levels. pt and
aptt are not elongated. Abnormal results were found in
the patient's increased CRP and ESR levels, which is a
marker of rheumatoid arthritis. Normal ECG and
thorax photo were found in this patient. Pelvic AP
X-ray shows left femoral neck fracture with mild
displacement (Figure 1). Prosthetic Hemiarthroplasty
Bipolar is performed immediately (Figure 2).
considering the patient's history of active mobilization,
pre elderly, long-term steroid consumption for 30 years,
and a history of rheumatoid arthritis. Patients are
treated and observed for 4 days in hospitalization,
during hospitalization patients are treated together by
an orthopedic doctor, internal medicine doctor, and
medical rehabilitation doctor, patients get first-

22
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generation cephalosporin class antibiotic 2 x 1 gr,
antipyretics 3 x 1 gr, analgetics 3 x 1 vial, subcutaneous
anticoagulants 1 x 0.2 ml and also attached drain
vacuum, During postoperative treatment, patients are
instructed not to perform hip flexion and internal
rotation. Blood production is very minimal found in the
vacuum drain from the first day postoperative. FWB
mobilization with a walker and a lower extremity
muscle rehabilitation program given by a medic
rehabilitation doctor. On day 2 of postoperative, the
patient was able to mobilize without a walker, the pain
was minimally felt, and there was no disturbance in
balance when the patient walked.

Discussion

Prosthetic Bipolar Hemiarthroplasty is the best
technique for treating cases of femoral neck fracture.
The patient with a displaced femoral neck fracture is at
significant risk for osteonecrosis and nonunion.
Treatment options include closed reduction and
internal fixation or ORIF with different constructs,
hemiarthroplasty (unipolar and bipolar), and THA.®

Multiple studies have been done on the outcomes
of internal fixation of femoral neck fractures versus
arthroplasty (eg, hemiarthroplasty, THA). The risk of
osteonecrosis, nonunion, and revision following
internal fixation of displaced intracapsular fractures
must be balanced against the potential complications
following arthroplasty.”

The ideal treatment of displaced intracapsular
fractures is not straightforward (Table 1). The current Figure 2. The femgral caput prosthetic bone is at_tz%ched and settled
data indicate that internal fixation of femoral neck to this good femur bone and good joints
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Table 1. ORIF Versus Hemiarthroplasty For The Management Of Displaced Femoral Neck Fracture
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fractures is associated with a greater number of
significant problems (eg, osteonecrosis, nonunion,
revision) than hemiarthroplasty. These risks outweigh
the benefits of slightly shorter surgical times and
marginally decreased blood loss. With similar mortality
and pain scores, hemiarthroplasty appears to be the
better option for displaced femoral neck fractures.
However, other factors critical in the decision-making
process, such as age, were not considered in most of
these studies.”

The results in this patient indicate that bipolar
hemiarthroplasty is the best option in cases of femoral
neck fractures in the elderly who have ahistory of long-
term oral steroid medication.

It has been one year since the patient underwent
surgery, currently, the patient has no complaints in the
form of limited movement, or pain at rest or during
activity, and there are no balance problems when the
patient walks.
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to bring any court or other action to obtain damages, or injunctive or other relief, in connection with
any past, present or future infringement of such copyright(s) or other claim in connection therewith.
NOTE: If the article is accepted, the Author(s) shall have the right to elect to have it published
according to the open-access model, which provides the public with free unrestricted online access
to the article on the corresponding journal’s web site immediately upon publication. If the Author(s)
choose the open-access option and pay the applicable article processing charge, the Author(s) will
retain the copyright to the article by signing, and uploading to the manuscript submission system,
the Open Access License Agreement (the “Open Access License”). The Open Access License grants
JOTI Editorial. and its publishing partner the exclusive license to publish the article and to identify
themselves as the original publisher. The Open Access License supersedes and replaces Section 1.a
of this Agreement and the article is published under the terms of the Creative Commons license
designated in the Open Access License.
Each of the Author(s) hereby also grants permission to JOTI Editorial to use such Author’s name and
likeness in connection with any past, present or future promotional activity by JOTL, including, but
not limited to, promotions for upcoming issues or publications, circulation solicitations, advertising
or other publications in connection with JOTI Editorial.
Each of the Author(s) hereby warrants, represents and covenants that (i) each of the Author(s) has
read and approved the final manuscript or version of the Work; (ii) the Work is original; (iii) the
Author(s) are the sole owners of all rights of any kind in the Work; (iv) the Work has not been
previously published and is not under consideration for publication by any person or entity,
including electronic publishers, other than JOTI, and that the Author(s) have not previously
transferred, assigned or conveyed, or agreed to transfer, assign or convey, any rights in connection
with the Work to any person or entity other than JOTL (v) the Work is not libelous, and the
publication of the Work will not infringe upon or misappropriate any copyright, right to privacy,
trade secret, proprietary or any other right of any person or other entity; and (vi) any and all
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necessary approvals, consents, waivers or permissions from third parties in connection with the
Work and its publication have been obtained, and that the Author(s) will deliver copies of the same
to JOTL upon its request. Upon the request of the Editor-in-Chief of JOTI, the author(s) will provide
to JOTL, in a timely fashion, any or all of the data, facts and information included in or forming the
basis for the Work (the “Data”); JOTL. shall have the right to use (and to permit others to use) the
Data in reviewing and/or editing the Work and for any other purpose other than the creation or
publication of any other work based exclusively on the Data.

4. To enable Author(s) to comply with the requirements of outside funding bodies, JOTL. will deposit,
into the PubMed Central (PMC) Archive, the final published version of any article identified as
requiring such deposit below. PMC will make these articles freely available after an embargo period
of 12 months, 6 months (Wellcome Trust only), or immediately upon publication (if the Author(s)
choose the open-access option).

Please disclose below if you have received funding for research on which your article is based from
any of the following organizations. JOTI. will not be held responsible for retroactive deposits to
PMC if the Author(s) do not identify the funding agency below.
e National Institutes of Health (NIH) - Welcome Trust
* Howard Hughes Medical Institute (HHMI) - Research Councils UK (RCUK)
* Other funding body requiring deposit in repository offering free access after embargo (please
list)

5. Each of the Author(s) hereby releases and shall indemnify and hold harmless JOTI. and its successors,
assigns, licensees, officers, directors, employees, and their respective heirs and representatives from
and against any and all liabilities, losses, damages and expenses arising out of any claims of any kind
that may be asserted against any of them based in whole or in part on any breach of the Author(s)
representations or warranties herein or in the Work or anything contained in the Work, including but
not limited to any claims for copyright infringement or violation of any rights of privacy or publicity.

6. Nothing in this Agreement shall constitute any promise by or obligation of JOTL to publish the Work,
or any portions thereof, at any time in any publication. However, if at any time JOTI. finally elects not
to publish the Work, JOTI. shall reconvey to the Author(s), without any representation, warranty or
recourse, all of JOTL’s rights in the Work under Section 1 hereof at the time of such reconveyance and
shall notify the Author(s) of such election and reconveyance; the provisions of section 3 hereof shall
survive such reconveyance, and in no event shall JOTI. have any obligation to return to any Author
the manuscript or any other copy(ies) or embodiment(s) of the Work or the Data delivered to JOTI.
by the Author(s) or made by JOTL

7. This Copyright Transfer and Author Agreement shall be governed by Indonesian law. In the unlikely
event that the parties hereto are unable amicably to resolve any dispute arising under or in
connection with this Agreement, such dispute shall be adjudicated in an appropriate court in Jakarta,
Indonesia.
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Name (please print): DATE:
AUTHOR'’S SIGNATURE:
Name (please print): DATE:

AUTHOR'’S SIGNATURE:

Name (please print): DATE:

Upload this signed, completed form to the online submission site or email a scanned copy to:
journal_indonesianorthopaedic@yahoo.com

NOTE:

e Handwritten, DocuSigned, digitally verified Adobe, or similar signatures only. Digital signatures
must display certification if printed. No other form of electronic or stamped signature is acceptable.
e Authors are permitted to sign separate forms as long as each form is completed in its entirety.




