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Editorial

Singh V: Orthopaedics Residency in Post Covid Era

Orthopaedics Residency in Post Covid Era

Singh Vv

Department of Orthopaedics, R.D. Gardi Medical College, Ujjain, (M.P.), India

The COVID-19 pandemic is not only affected
medical fields but also has a great influential
impact on surgical fields like orthopaedics, as
routine outpatient care and elective surgeries
were hampered. All routine orthopaedic
surgeries were postponed /cancelled because
of this pandemic. Orthopaedics practice and
training has been changed in post covid era.
Orthopaedics residents have faced lot of
problems in covid time. Long exhaustive
duties and lack of orthopaedics surgery in
covid time affected residents. Out of three
years of residency almost six to eight months
are taken away by covid. They have been
trained less in orthopaedics surgery as well as
teaching is also got affected in covid era.
Residents got less exposure to subspecialities
like arthroplasty, arthroscopy and spine.
They have worked with physicians in corona
wards to fight against COVID along with their
routine orthopaedic duties.

In 98% of institutions, academic teaching like
seminars, workshops, case presentations,
journal club, and ward rounds discussion has
stopped during pandemic to prevent
overcrowding and to maintain social distancing
as many were asymptomatic carriers.

There may be long term consequences, as
residency training is crucial period to develop
surgical skills and knowledge and if this is not
proper, it can affect future orthopaedic
practice of candidate.

Due to reduced volume of orthopaedic cases,
several departments have adopted a
“residency surge plan”, with a part of trainees
committed to routine hospital duties and
remaining quarantined at home or posted in

COVID-19-dedicated wards. Disruption of
orthopaedic residency routine, usually
consisting of surgical training, inpatient and
outpatient care, will likely have an enormous
impact on resident education. This s
particularly relevant when considering that
surgical training is practical in nature and is
normally delivered in a climate of increasing
autonomy, responsibility and complexity.
Therefore, preserving orthopaedic education
integrity while safeguarding resident health is
a priority. Orthopaedics residents have worked
very hard in covid period. Their enormous
efforts have saved many lives. Though they
are not well trained to treat covid patients but
their huge efforts helped hospitals to
overcome shortage of doctors in covid times.
Their teaching and orthopaedics work was
affected. Neet pre pg exam postponement
increased their first-year residency time to
almost 2 years. Now, they are compensating
their teaching, academic work, clinical and
surgical work. It has affected them physically
and mentally.

Small teaching modules, online webinars,
offline classes and dissertation teaching are
methods which have improved academics and
teaching of students. Teachers should also try
to show leniency towards their thesis work and
exams.
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Editor

OJMPC

Department of Orthopaedics, R.D. Gardi
Medical College, Ujjain, (M.P.), India

Address of correspondence:

Dr Vivek Singh,

Professor,

Department of Orthopaedics, R.D. Gardi
Medical College, Ujjain, (M.P.), India

Email - drviveksingh29@rediffmail.com

How to cite this article:
Singh V. Next Orthopaedics Residency in Post Covid Era.
Orthop J MPC. 2022;28(1):1

Available from:
https://ojmpc.com/index.php/ojmpc/article/view/152

Orthopaedic Journal of M P Chapter. 2022. Vol. 28. Issue 1
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Standard care of management in Orthopaedic patient during COVID 19
Pandemic: An Institution based guideline

Macwan A A, Nanda S N, Samant S, Gachhayat A, Patel E, Mohanty A

Study performed at Kalinga Institute of Medical Science Bhubaneswar, Odisha

Abstract

SARS-CoV 2 pandemic has been spread around the world, the developing countries like India with
enormous population, the health care system has been exhausted with patients. Social distancing,
using three layered face mask, frequent use of sanitization is helpful preventing measure to spread
of these deadly virus. There are no clear cut guidelines available in management of Orthopaedic
patients till now. The disease and mortality burden will increase eventually without the effective
vaccine and medications. With this ongoing pandemic managing elective orthopaedic surgeries and
delayed trauma is a challenge. There should be effective protocol to manage emergency cases with
optimum care and formulate standard postoperative rehabilitation strategy to deal with the
situation. Orthopaedics training is also affected by this pandemic and that should be taken care of
with appropriate measures. This article will help the surgeons and hospitals to formulate proper
strategies in managing the patients and to face challenges presented in current pandemic situation.
It will guide them to re-establish the orthopaedic care and to face future challenges.

Keywords: covid19, orthopedic care, institution guideline, standard care, trauma, hospital care
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Introduction India is country with population of 1.3 billion,

second largest population after china. By the
end of July 2019 there were 8 lac cases.
Government of India implemented lockdown
and compulsory social distancing to fight the
disease all over the country to control the

Coronavirus  disease 2019 (COVID-19)
originated in the city of Wuhan in Central
China, and has spread quickly worldwide. It
causes severe acute respiratory syndrome

coronavirus 2 (SARS-CoV-2). At present, this disease spread[4]. World Health Organization

newly identified disease is causing a large recommended doctor to population ratio of
number of deaths and numerous confirmed 1:1,000. India is still lacking adequet

cases worldwide and a major life risk to public infrastructure in health sector in both public
health[1]. In February 2019 covid 19 was and private health sectors to fulfil the
declared as public health emergency of healthcare need of its growing population[5],
international concern[2]. The cases started and COVID 19 is putting a huge burden on it.
emerging from Europe and then to USA and The first case of COVID 19 was reported in
now almost whole world is affected with it. india on month of January 2020 in southern
Presently according to WHO, 162 million cases state of india.[6] India was quick to response

world-wide with 33 m.iIIion confirmed deaths to the spread of COVID 19 compare to other
and around 222 countries are affected[3]. The developed countries like United states, Italy,

disease is spreading across the world very UK. The “Janata Curfew” was implemented by
quickly and lots of people around the world the prime minister of India in month of march
losing their precious lives. with only 360 active cases. It was the world’s

largest lockdown of 21 days, which failed to

Orthopaedic Journal of M P Chapter. 2022. Vol. 28. Issue 1 2
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“flatten the curve” and second lockdown was
initiated, which further underwent two more
extensions. [7] According to the data of health
ministry of India on 20 may 2021, the total
number of active cases were 26 million with
22 million recoveries. The national recovery
rate was 86.74%. Total 20 million tests were
done nationwide with mortality rate of 1.11%.
Currently India has vaccinated over 180
million citizens.[15]

Standard
pandemic

Orthopaedic practice during

Orthopaedic patients presenting to casualty
and outpatient department during COVID 19
pandemic 1. Infection- septic arthritis and
osteomyelitis, 2. trauma, 3. elective OA
patients with severe symptoms, 4. severe
backpain patients, 5. post-operative follow-up
patients, 6. post-operative infected cases, 7.
metabolic diseases and bone cancer patients.

Steps to manage orthopaedic patients:-
1. Safety precautions

One of the major hurdle is to segregate COVID
19 infected patients from non-infected
patients, doctors as well as staff. To create a
safe environment, the patients who are
arriving to casualty need to be kept in
separate cubicle. Every patient entering the
hospital need to be scanned by thermal body
temperature check and should be sanitised
with hand sanitizer. All patient entering to the
hospital should be mandated to wear a mask,
preferably 3 layered mask or N95 mask.
Attenders accompanying the patients need to
be restricted to one attender per person. All
the doctors and staff working with patient
must be ensure that they are asymptomatic
and should be under go regular testing for
COVID 19 RTPCR. The examination areas has
to be <cleaned frequently with 2%
chlorhexidine or 1% hypochlorite solution
including tables, stools, doors and door knobs.

2. Examination in emergency room

Doctors and staffs working in casualty need to
be equipped with a N95 mask, face shield,
hand sanitizers and a pair of gloves. All the
patients arriving in the casualty with
orthopaedic complaint are mandated to wear

compulsory mask during history taking and
physical examination. A detailed history of
contact with COVID patient and sign and
symptoms of COVID infection should be
checked in all patients before examination.
Compulsory use of PPE by health care provider
in emergency department is one of the major
protective measures to decrease the spread.
All the patients who require admission should
undergo screening test of RAPID COVID 19
test and are shifted to isolation ward with a
negative report. Those patients are again
tested for COVID 19 RTPCR, which takes
24hours on an average. After obtaining a
negative RTPCR report, the patients are
shifted to Orthopaedic ward and are managed
accordingly. The patients with positive COVID
report (either ANTIGEN or RTPCR) are directed
to COVID hospital and managed accordingly.

3. Treatment of OPD and elective patients

All the patients arriving to OPD must be
symptom free and need to be checked for
temperature. Mask need to be made
compulsory for all individuals in OPD area. All
the doctors and paramedical staffs should
have a face shield. All health care provider
should be instructed to follow social distancing
and to use hand-sanitizer frequently also to
use disposable gloves. All follow up post-
operative patients should be segregated and
are examined in a single room and instructed
for home care if possible to avoid frequent
visit. All the elective patients with severe
symptoms are examined and documented for
their symptoms. Patients with low back pain,
avascular necrosis, ankylosing hip,
osteoarthritis and rheumatoid arthritis should
be prescribed an adequate analgesia to delay
and sort of surgical intervention. Bone tumour
patients with pathological fracture, infection
requiring admission should be investigated
with all the routine tests, pre anaesthetic
check-up, necessary consultation before
operation. Proper history regarding COVID 19
contact, any sign and symptoms and
symptomatic people in his family should be
documented. RTPCR for COVID 19 for both
patient and attendant must be done before
admission. All the patient must be educated
and stimulated for TELE-Medicine and to use
electronic media for queries and follow ups.

Orthopaedic Journal of M P Chapter. 2022. Vol. 28. Issue 1
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4. Management of trauma cases

Upon arriving the patient at the emergency
room, the triage assessment must be done
and all the closed fracture patients should be
treated with primary splint and to be tested
for COVID 19 rapid antigen. Then, as per
protocol they are admitted in Isolation ward.
Patients are further tested for RTPCR before
definitive management.

Flow charts for managing patients during
pandemic (Fig 1)
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All the open fractures, compartment syndrome
and suspected vascular injury patients are
tested for COVID 19 rapid antigen and all
negative patients need to be planned for
emergency OT with PPE and all required
protection. All the positive patients are shifted
to COVID  hospital. There should be
arrangement of emergency OT in COVID
hospital and those COVID positive patients
who need any emergency procedure should be
managed. Patients requiring fir ICU support
should be managed in either COVID ICU or
normal ICU as per the COVID report.

Discussion

COVID 19 has spread to whole world and has
saturated the health care system. As so many
COVID 19 patients falling sick in very short
period of time, the demand of hospital
admission are increasing, as well as demand
for physicians to treat them has also

increased. Along with it increases the demand
of PPE Kits, ventilators, ICU care and trained
health care workers. Since the beginning of
the pandemic there is decrease in the number
of orthopaedic patients. There is significant
decrease in number of patients coming to
OPD, IPD admission, elective surgeries and
number of total surgeries. Number of patients
presenting to emergency department has also
decreased due to lockdown and lless number
of RTAs.[12]

The decrease in amount of orthopaedic
surgeries was seen around the world. There
was 44% reduction in surgeries and decease
in orthopaedic intervention in upper limb.
Lower limb fractures and also replacement
surgeries.[12] However there was increased in
number mortality in proximal femoral
fractures in elderly age group. Patralekh et all
have done a systematic review in 4355
patients with proximal femoral fractures and
reported increased mortality in COVID 19
positive patients and the reason was shown to
cytokine storm post operatively[13]

The recent COVID 19 pandemic is expected to
continue for coming years. However high
patient load compare to healthcare
infrastructure is always challenging in India.
Since there is decreased in number of elective
orthopaedic procedures and musculoskeletal
tumour patients. It will eventually lead to
increase in orthopaedic related disease burden
and also increase in mortality rate. Patients
who are RTPCR positive and can be managed
conservatively should be treated accordingly
with all the precautions taken into
consideration, however patient requiring
surgeries should wait until asymptomatic and
for RTPCR test to become negative. However,
we should keep eye on the analgesia,
immobilization and neurovascular status time
to time.

As the disease spread across the world, the
hospitals became of the important zones for
treatment and also the potential zones of
community transmission. The big issue was
how to restart the typical orthopaedic care in
middle of pandemic, as it was not only the
issue of safety but also as an issue in ethical
point of view.[8] The American College of
Surgeons (ACS) and the Centers for Medicare

Orthopaedic Journal of M P Chapter. 2022. Vol. 28. Issue 1
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& Medicaid Services (CMS) issued guidelines
for elective surgeries . However, the surgeons
had difficulties in identifying the elective
procedures as there are no clear guidelines
and it resulted in confusion[8]. Cancelation of
all elective procedures created tremendous
backlog of patients[9]. It is a worldwide
challenge to resume the elective procedures
during this COVID 19 pandemic. As we know
the various stages of epidemic crisis, it is
advisable to minimize and differ all the
elective surgeries[10]. However, the system
has to be prepared for gradually restarting of
the operative procedures with proper safety of
the doctors as well as medical staff in the
hospital by the time we reach to normal. As
the prevalence of the disease is still high, with
limited staff and increasing number of cases
which is pressurizing the healthcare system,
hospital should act fast and start the essential
orthopaedic surgical care while protecting the
patient and valuable resources[11]

Orthopaedic care also need to be resumed as
before pandemic, with some changes in
treatment protocols and follow-up of the
patients. Resuming of the orthopaedic practice
should be slow, systematic and strategic.
Orthopaedic patients presenting to casualty
following trauma due to RTA, fall from
standing height in elderly, polytrauma
patients, vascular injury patients were
managed with proper treatment protocols till
the COVID 19 pandemic ends. Patients who
are admitted, operated and discharged should
try to decrease the infection spread and try to
keep themselves safe and healthy. With no
clear cut guidelines available for the treatment
of the orthopaedic patients, it is difficult to
manage them in some part of the country
where there are very limited resources
available. As now various effective
vaccinations available, we urge the entire
patient coming to us get vaccinated and still
mandate to follow certain protocols for the
smooth work of the orthopaedic care without
References

harming the patient as well as healthcare
workers.

Medical education has been always suffered
during pandemics. All the medical institutions
were shut down following COVID 19 pandemic
to decrease the transmission. The classroom
teaching has been shifted to online platforms
but the practical teaching including patient
centred learning is affected significantly.
Academic is severly affected for orthopaedics
residents, due to decrease in number of
patients as well as number of surgeries. On
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Conclusion

Resuming of orthopaedic practice should be
safe and strategic for patient care as well as
safety of the health care workers. Elective
surgeries should be avoided and conservative
management should be considered if no
superior outcome can be achieved with
surgery. Operative time should be minimized
as much as possible with minimal surgical
interventions. Hospitals and surgeons should
follow the advised guideline by national or
state health authorities. Medical education also
needs to be continued using different online
platforms. With proper planning and using
effective protocols we can help Developing
Countries and rest of the world for going back
to new normal by modifying the standard
treatment. Preventive measures should be
taken to preserve infrastructure and
manpower to manage ongoing pandemic.
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Primary cemented bipolar hemiarthroplasty in elderly unstable
intertrochanteric fractures.

Thora A., Maurya A.

Study performed at Mahatma Gandhi Memorial Medical College, Indore (M.P.)

Abstract

Background: The incidence of inter-trochanteric fractures of the femur is very high in the elderly
population. (1) Anatomic restoration of the neck of femur, along with articular congruity is the goal
of management.

Materials and Methods: Thirty patients with unstable Intertrochanteric fractures were operated by
Bipolar Hemiarthroplasty. Follow-ups were taken at 2, 6, 10 and 16 weeks. Harris Hip Score and FIM
score were assessed.

Results: Mean Harris Hip score achieved was 87 at 16 weeks and Mean FIM score achieved was
78.9 at 16 weeks indicating good functional outcomes. The outcome was excellent in 23.4%, Good
in 63.3%, Fair in 10% and Poor in 3.3% as per HHS.

Conclusion: This procedure offered pain free mobile hip with early mobilization, easy rehabilitation
and early return to functional level, when standard techniques were used.

Keywords: Harris Hip Score, FIM Score, Bipolar Hemiarthroplasty, Intertrochanteric Femur Fracture
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Introduction like implant cut out and fracture displacement
were seen(8,9) Subsequently, sliding hip
screw fixation was used with much success
and became prominent method of fixation of
these fractures (10,11) but complications such
as head perforation, excessive sliding with
subsequent shortening, plate pull out and
plate breakage continued to be the problem
particularly with the unstable type fractures

The world-wide incidence of all hip fractures is
around 402 per 100000 and the incidence of
Intertrochanteric fracture is estimated to be
around 171 per 100000 in 2019.(2) The
annual incidence of hip fractures across Indian
population can be estimated roughly as
61,083 men and 81,724 women above the age

of 50 years. (3). The incidence is roughly the (12,13).

same as intra-capsular femoral neck fractures.

The female: male ratio is between 2:1 and Intramedullary interlocking devices have
8:1. Stable intertrochanteric fracture can be shown reduced tendency for cut out in
easily treated by osteosynthesis with osteoporotic bone(14) and also better results
predictable good result (4,5), whereas the in case of unstable intertrochanteric
management of unstable intertrochanteric fractures(15,16). The duration of surgery is
fracture are challenging because of poor bone less minimising blood loss. The procedure may
quality, loss of reduction and prolonged sometimes result in screw cut out or loss of
protected weight bearing(6,7). reduction in osteoporotic patients.

Management of such cases with primary
cemented bipolar hemiarthroplasty permits
early mobilization and thus avoiding most
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complication related to fixation and prolonged
immobilization (17).

Materials and Methods

This study was conducted on 30 cases with
unstable intertrochanteric femur fracture
above 60 years of age, treated at our Centre.
All  the patients with neglected injury,
pathological fracture or other associated
injuries, psychiatric disorders, neurological
disorders were excluded. All Patients were
assessed for associated injuries and primarily
stabilized with fluids and analgesics. Standard
AP and Lateral hip radiographs were done and
ankle traction applied.

Prior to study institutional review board
approval was obtained and well-informed
consents were taken and bipolar
Hemiarthroplasty was planned. Patient taken
for OT under all aseptic precautions and
suitable anesthesia (Spinal Anesthesia or GA)
and operated in lateral position with affected
limb above. All the patients were operated
using standard posterior approach to the hip.

Femoral head was removed and a neck cut is
taken roughly about 1-2 cm above lesser
trochanter (LT) depending upon the amount of
comminution. In case of greater trochanter
(GT) fractures, the gluteus medius, GT and
the vastus lateralis apparatus were maintained
in continuity as a stable lateral support which
was fixed loosely to shaft fragment with
ethibond sutures or Stainless Steel (SS) wires.
The Femoral Canal was broached in
appropriate ante-version.

A bipolar prosthesis was then inserted and
trial reduction was done and with the trial
prosthesis in situ traction was applied to the
leg to compare it with the opposite leg for any
Limb Length Discrepancy (LLD). After
confirming the leg length the implant was
inserted into the femur and prosthesis was
reduced. Traction was then applied with
implant in situ to achieve the desired limb
length by comparing with the opposite limb on
table.

Applied traction caused femur to be pulled
distally to note the amount of distraction
between the prosthesis and the femoral cut so
as to mark the level on the prosthesis. This

gave an idea of how much the femur implant
should sink into the proximal femur so as to
achieve the desired limb length at the time of
final cementing of the implant.

During the final fixation of the stem, the
cemented stem was allowed to sink in the
femoral canal up to the mark made on the
prosthesis in above stated manner and for the
remaining portion a cement mantle was made
so that the final limb length was equalized.
Once the prosthesis was fixed, the broken
trochanter and the calcar were also fixed using
Ethibond sutures or SS wires or tension band
wiring (if required). The sleeve of Gluteus
medius, GT and vastus |lateralis if
reconstructed was now reattached to the shaft
by additional wires.

The short external rotators were then re-
sutured using bone tunnels in GT with the
closure of the superficial layers, as routine
over a suction drain after achieving
hemostasis. Standard precautions of hip
hemiarthroplasty were followed. Post-
operative intravenous antibiotic was given for
3 days. Oral analgesics and antibiotics were
given for 5 days.

All patients underwent a routine postoperative
physiotherapy protocol that included early gait
training in form of walking with the help of a
walker which was started second day post-
surgery. Patients were followed up at 2week,
6 weeks, 10 weeks and 16 weeks for
functional outcome assessment using HHS and
FIM score. Suture Removal was done at
2weeks. Case 1- 65 years old female with
Left side fracture intertrochanteric femur
(Evans Type V)

Results

Results-In our study of 30 patients (15 Males
& 15Females) with unstable Intertrochanteric
femur fracture, the mean age found was 76
years (range - 61 years to 90 years) with right
side preponderance.

The mean operative time of 90 minutes with
average duration of hospital stay being 7.8
days and average blood loss being 247 ml.
The most common comorbidities the patient
had were Hypertension and Diabetes Mellitus
which led to delay in their surgery. Most
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common type of Intertrochanteric Fracture
was Evans Grade IV.

Figure 3- 2.5 months post op xray

The mean Harris Hip Score at 2 weeks
postoperative was 62 £ 2.09, and at 4 months
it was 87+ 4.19. The mean FIM score at 2
weeks postoperatively was 44 and at 4months
it was 78.9.

Mean HHS was excellent for 7 patients
(23.4%), good for 19 patients (63.3%), fair
for 3 patients (10%) and poor for 1 patient
(3.3%).

Figure 4- 4 moths post op xray

Figure 5- walking with walker

Figure 5- walking independently

Major complications associated with the
procedure were superficial infection in 1
patient (3.3%) and Joint Dislocation in 1
patient (3.3%).

Discussion

In our study around 86% patients had good to
excellent results of hemiarthroplasty in
management of unstable intertrochanteric
fractures. Sanchetti et al reported 71% of
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good to excellent results according to HHS in
their series of 35 patients treated with
hemiarthroplasty(18). Rodop et al, in a study
of 37 intertrochanteric fractures treated with
bipolar hemiarthroplasty achieved 82% of
good to excellent results as assessed by HHS
(19).

In our study, at 4 months of follow up, we
encountered 1 case of superficial infection
(which  responded to analgesics and
antibiotics) and one case of dislocation which
was managed with girdlestone arthroplasty
subsequently. Grimsurd et al, in a study of
39 patients of unstable intertrochanteric
fractures treated with cemented bipolar
hemiarthroplasty, reported a relatively low
rate of complication (20). Stern et al, used
Leinbach prosthesis for treatment of 22
intertrochanteric factures and found early
ambulation and early return to preinjury
status as a definitive advantage (21).

In our study average blood loss was 334 ml
and average operative time was 90 minutes.
Sanchetti et al reported average blood loss
of 350 ml and operative time of 71 minutes
(19).
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Singh et al. parallel plate technique in distal humerus fractures

Singh V, Bhinde S, Patidar A, Agrawal A, Sharma S K

Study performed at Department of Orthopaedics, R. D. Gardi Medical College & C. R. G. Hospital & Associated
Charitable Hospital, Ujjain (M.P.)

Abstract

Background: Distal humerus fractures account for 2-6% of all fractures and 30% of all elbow
fractures.These are difficult to treat because of their complex anatomy, metaphyseal comminution of
fracture, subchondral bone and articular involvement with small fragments.

Aim: To study the results of intercondylar fracture distal end humerus treated with open reduction
internal fixation with parallel plating technique in terms of final range of motion of elbow, union
time and rate of complications.

Material and Methods: A total of 25 patients with distal humerus intercondylar fractures treated
with parallel plating technique were included in this prospective randomised study. At each follow up
patients were evaluated clinically and radiologically for union and outcomes were measured in terms
of MAYO Elbow Performance Score(MEPS) consisting of pain intensity, range of motion, stability and
function.

Results: Eight (32%) patients got excellent outcome, fourteen(56%) got good outcome and
3(12%) got poor outcomes and complications observed were infection, non union, hardware
prominence and elbow stiffness.

Conclusion: Open reduction internal fixation(ORIF) with parallel plating technique can be a
successful technique for fixation of distal humerus intercondylar fractures when its principles are
strictly adhered to.

Keywords: Distal humerus fractures, parallel plating, MEPS score.
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Introduction

Distal humerus intraarticular fractures are
relatively uncommon and comprise
approximately 2 to 6% of all the fractures and
1/3rd of all humeral fractures (1). In this
modern society with a growing elderly
population and extremely active young
population, incidences of distal humerus
fractures have increased and have a bimodal
age distribution. High energy injuries like Road
Traffic Accidents (RTA) and side swipe injuries
are common in younger patients, while low

energy injuries like a simple fall or trivial
trauma are more prevalent in elderly patients
with osteoporosis.

These are the fractures which occur within a
square of lower end humerus, whose base is
the distance between epicondyles, on an
antero posterior radiograph. The treatment of
these fractures is complex due to their
proximity to vital structures, metaphyseal
comminution in the fracture, complex
anatomic injury patterns with articular
involvement of small fragments, limited
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subchondral bone and therefore limited space
for instrumentation (3).

Poor outcomes like contracture secondary to
prolonged immobilisation thought to be
necessary to protect the fixation, on union,
high failure rate is also noted with old internal
fixation techniques. The chances of functional
impairment and deformity are very high
following conservative treatment of distal
humerus fractures, and hence they are
deemed unacceptable for modern practice and
they are operated upon to meet the AO
principles.

The recent trend for managing these fractures
is by open reduction and internal fixation and
stable osteosynthesis, with early rehabilitation
as immobilization may lead to stiffness of the
elbow joint (3). The goal of restoring a
painless and functional elbow, in a fractured
distal humerus, requires anatomical re-
construction and stable fixation. The distal
humerus consists of an articular block,
connected to the shaft with two pillars (medial
and lateral pillar). The main principle of
managing these fractures is re-construction of
the articular block and stable internal fixation
of this re-constructed block with the shaft by
plating on both pillars.(4) Without this dual
plate arrangement, stability of fixation can be
inadequate and this has been proven beyond
doubt .(5)

Many studies have validated the superiority of
double plating technique which consists of two
major configurations, the orthogonal/
perpendicular/ 90-90degree plating and the
parallel plating.(6) The orthogonal plating is
performed by placing one plate medially and
one posterolaterally and the parallel plate by
one medially and the other laterally.(7) In
order to obtain a more stable initial fixation,
parallel (180°) plating has been introduced
with the concept that the screws will
interdigitate with the distal fracture fragments
and restore the ‘tie beam arch’ of the distal
humerus. Biomechanical comparison studies
concluded that parallel system under
physiological loads provided significantly
higher stability in terms of stiffness, as well as
a tendency for higher stiffness under torsion

(8).

Materials and methods

25 cases of distal humerus fractures admitted
and operated with bicolumnar parallel plate
technique between August 2019 to July 2021
for the period of 2 years were included in our
study. All the patients of distal humerus
fractures with >18 years of age with medical
fitness for surgery with closed fractures, Grade
1 and Grade 2 compound injuries and AO type
A2, A3 and C injuries were included in the
study. Patients medically unfit for surgery,
those not willing for surgery, patients with
neurovascular injuries and Grade 3 compound
open fractures were not included in the study.
All the necessary pre-operative work up was
done in the form of radiological and
hematological investigations. Well written
informed consent was taken from all the
patients enrolled in the study. Prior Ethics
Committee approval was obtained. MAYO
Elbow Performance Score (MEPS) was
calculated.

A detailed history regarding name, age, sex,
date of injury, mechanism of injury, residential
address, occupational status and associated
injuries were recorded. Patients general
condition, vitals were noted. Patients affected
imb were x rayed in both true antero-
posterior and true lateral views in slight
traction after removing slab if applied
previously. The patients were submitted to a
battery of routine investigations such as CBC,
electrolytes, urea creatinine ratio, Vviral
markers and Covid 19 -RTPCR test required
for pre-anesthetic checkup. Associated medical
comorbidities were dealt with if present.

Our aim was to achieve eight technical
principles based on two goals:(1) Maximizing
fixation in the distal fragments. (2) Ensuring
that all fixation in the distal segment
contributes to stability at the supracondylar
level. Once the fracture was exposed the
articular reduction of the fracture fragment
was carried out by anatomical reduction of the
distal articular fragments with temporary K-
wires and bone clamp in a way that the wires
do not interfere in plate placement. Plate
placement and provisional fixation with Pre -
bended 3.5mm plates were placed in the
medial and lateral ridges in a way that both
end up at different levels at the humeral shaft.
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Both the plates were fixed with at least 3
screws in the shaft. A (first proximal) screw
was placed in each plate but not fully
tightened to allow movement of the plate for
later compression. Distal fragment was fixed
with temporary K wires. Long screws were
applied in the medial and lateral distal
fragments for articular fixation. Supra
condylar compression was achieved by
backing out the proximal screw on one side
and application of a large bone clamp distally
on that side and proximally on the opposite
cortex to eccentrically load the supracondylar
region. A second proximal screw was inserted
through the plate in compression mode, and
then the backed-out screw was retightened.
This step was repeated for other column also.
Diaphyseal screws were to be applied to
achieve residual compression through under
contoured plates. Temporary K wires in the
distal fragments were removed and replaced
with screws and thus, final fixation was
achieved. After final fixation of the fracture
fragments and osteotomized olecranon was
fixed with a Tension Band Wire (TBW). A
suction drain was attached and closure was
done in layers.

Post operatively, patients were placed in a well
padded above elbow extension splint and limb
was kept elevated for first 3 post op days.
Active range of motion and finger movements
were started from day 1. Intravenous
antibiotics were given for 5 days; Oral
antibiotics were given for 6 days. Drain
removal after 48 hours. Suture removal done
on 13th post op day. Elbow range of motion
exercises were performed from day 3 onwards
as patient tolerated. Generally, active-assisted
and active range of motion exercises were
encouraged (flexion, pronation, and
supination) of elbow. Patients were allowed to
return to their normal routine activities after 6
months. Follow up at 2nd, 6th, 12th, and 24th
week. Patients were evaluated clinically and
radiologically for union at each follow up, and
the outcomes were measured in terms of
Mayo elbow performance score (MEPS).

Results

Maximum numbers of patient in this study
were of middle-aged group and the mean age
was 45.24 vyears. Incidence was more in

females (56%) as compared to males (44%).
Incidence was slightly more on right side
(52%) as compared to left side (48%). Most
common mode of trauma was Motor Vehicle
Accident (44%) followed by fall from height
(36%). Associated injuries were encountered
in 7 cases (28%). Fracture distal end radius
was the most common associated injury
encountered (8%).

Fig.1 articular reduction of fragments with
provisional K-wires.

Fig.2-Plates placed in medial and lateral columns of
distal humerus.

Fig.3 - Final construct with TBW of the osteomised

olecranon.

Fig.4- Pre-operative radiograph
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Fig.6- 24weekspost operative clinical

Mean trauma and surgery time interval was
6.64 days. Mean duration of surgery was 111
minutes. Mean blood loss was 49.2 ml. The
most common approach used was olecranon
osteotomy (76%), followed by triceps
reflecting anconeus pedicle-TRAP approach
(16%) and para-tricipital approach (8%). The
range of movements that is flexion, extension,
supination, pronation was good to excellent in
majority of cases. Average time of union was
about 13.6 weeks. 14 patients had good, 8
patients had excellent and 3 patients had poor
MEPS scores at final follow up. 76% of
patients had nil complications. 12%
complained of elbow stiffness. 8% complained
of superficial wound infection. 4% complained
of hardware prominence.

Discussion

A well-functioning elbow is a prerequisite for
performing day to day activities of daily living.
Intercondylar humerus fractures directly affect
the mobility and stability of the elbow joint
and hinder the functional capacity of the
elbow, thus affecting the person economically
and  socially. Ulnohumeral  joint  and
radiohumeral joint relationship should be
perfect to achieve a better functional outcome.
Open reduction and internal fixation with
parallel plate technique has provided a good
functional outcome for distal humerus
fractures management.

The mean age of our study group was 45.24
years. It was seen from our study that mean
age for distal humerus fractures is on the
comparative decline as more and more
younger age group patients are involved now,
especially in a developing country like India.
This can be attributed to the rise of Motor
Vehicle Accidents amongst the young. The age
range for our study was 19-71 years. Sanchez
Sotello (2) had a mean age range 16-91
years, Sanders et al (12) had a mean age
range of 12-85 years, whereas, Gofton et al
(13) had an age range of 16-80 years. More
females were affected in our study group as
compared to males and the male female ratio
(M: F) of our group was 1:1.2, which was
discordant with other study groups. Majority of
patients suffering from distal humerus
fractures arrived at our centres as they were
part of motor vehicle injuries (44%). This was
followed by fall from height (36%). The results
of our study were not concordant with study of
Sanchez Sotello (2) where the major mode of
injury was fall from height (56%). Our results
suggested that motor vehicle accidents are on
the rise as more and more young population
are travelling in roads now a days and are
parts of rash driving. Fracture configuration
according to AO type was significantly
associated with functional outcomes in our
study group. Majority of our patients suffered
from AO type C1 injury (40%) followed by AO
type C2 injury (28%). Group C had poor MEPS
scores than Group A patients which suggested
direct association between fracture
configuration and functional results. Since
Group C fractures are more common than
Group A fractures, it complements the fact
that high velocity motor vehicle injuries are
more prevalent these days. In our study
group, average time of union was 13.28
weeks, with a range between 10 weeks and 18
weeks, which was in concordance with the
other study groups. This is the radiological
outcome of our study. Time of union had a
significantly positive relation with the AO
classification of fracture with a p value of
0.021. According to the MEPS grading criteria,
we obtained excellent results in 32%, good
results in 56% and poor results in 12% of our
cases, with a mean MEPS score of 82.2. It was
in concordance with other study groups. This
suggested parallel plating technique for distal
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humerus fractures provided good to excellent
functional outcomes in the majority of cases.
Complications rates of 24% was observed in
our study which was divided into-elbow
stiffness in 12%, superficial wound infection in
8% and hardware prominence in 4%. Patients
who developed superficial wound infection
were treated conservatively with antibiotics.
Elbow stiffness was resolved with aggressive
physiotherapy. Sanchez Sotello et al(2)
encountered complication rates of 43% which

Table 1- Comparing our study with other study groups

was divided into- heterotopic ossification in
16%, ulnar neuropathy in 6%, superficial
infection in 6%, posttraumatic arthritis in 6%
non union , deep infections and osteonecrosis
in 3%, which was not in concordance with our
study results. The rates of infection, elbow
stiffness and heterotopic ossifications were
higher in type B and C fractures as compared
to type A fractures as seen in a study
conducted by Robinson et al. (14)

Studies Mean age| Complication | Average time of | MAYO Elbow [Number(M:F
in years | Rates fracture union | Performance [of ratio
(weeks) Score(MEPS) |patients|
Sanchez Sotello et al(2) 58 43% 12 85 32 1.4:1
Atalar et al(9) 47 48% Not specified 86.1+12.6 37 1.6:1
Athwal et al(10) 52 53% 12.8 84 21 2:1
Dinesh S et al(11) 39 41% 13.4 82 24 2:1
Present study 45.24 24% 13.28 82.2 25 1.2:1

Conclusion-Distal humerus fractures continue
to be a complex fracture for surgeons to treat.
Open reduction and internal fixation is the
treatment of choice for distal humerus
fractures. Anatomical reduction, stable fixation
and early elbow mobilisation are the
prerequisites for better functional outcome.

complex comminuted fractures as compared to
other traditional plates used for the same.
Parallel plating may be the preferred
technique utilised for very distal fracture
patterns since more stability can be obtained
by placing additional screws in the distal
fragment. Therefore, parallel plating can be a

Parallel plating technique provides greater

successful technique for internal fixation of
distal humerus when its principles are strictly

stability in osteoporotic bones and highly adhered to.
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Abstract

Background: Anterior cruciate ligament (ACL) tear constitutes a major chunk of post-traumatic
knee injury leading to long term functional knee impairment and reduced quality of life. Globally, an
increase in the incidence of reconstructive procedures for the torn ACL have been reported with
varying outcome. This has revolutionized the techniques primarily aimed at achieving a functionally
stable knee joint and early return to their pre-injury level of activities.

Discussion: Among the various factors which have influenced the outcome of the ACL
reconstruction (ACLR), the choice of graft is a highly studied and yet still exceedingly debated topic.
A large number of studies comparing the various graft options in ACLR has been published
throughout the years. The purpose of this comprehensive review is to summarize the most recent
relevant literatures on ACL graft options, on-going research and to discuss whether one graft type
demonstrates clinical superiority over the other.

Conclusion: Understanding the biomechanical characteristics of various grafts available for anterior
cruciate ligament reconstruction would help the surgeons in thoughtful selection of the graft for each
patient on an individual basis and facilitate a thorough discussion between the surgeon and the
patient which is vital in decision making.

Keywords: Anterior cruciate ligament; Graft; Reconstruction; Bone-patella; Hamstring; Peroneus;
Quadriceps.
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Introduction: The incidence of injury to the
anterior cruciate ligament (ACL) is increasing
worldwide and reconstruction (ACLR) of the
torn ligament is becoming a common surgery.
The more common non-contact ACL injuries
occur when landing on a slightly flexed knee
that is loaded by moments in 3 orthogonal
planes - an internally directed tibial torque
and knee valgus moment, combined with a
quadriceps muscle contraction to resist the
flexion moment 1,2. The reconstruction
surgeries which aim at restoring the stability
and function of the knee and the techniques to
achieve them are evolving day by day 3.
Among the various variables which determine
the success of the surgery, selection and use
of the appropriate graft play a significant role.

ACL is mostly composed of type I collagen and
has anteromedial and posterolateral bundles.
The main functional role of the ACL is to
provide stability against anterior tibial
translation and internal rotation. It has an
average ultimate failure load of 2160 N (%
157) N with a linear stiffness of 242 (£ 28)
N/mm. An ideal graft used for reconstruction
should be easily available, cost-effective,
easily harvested, have sufficient length and
diameter, have the least donor site morbidity,
should be biomechanically similar to the native
ACL, allow secure fixation, permit good
osteointegration in the bone tunnels, and have
low immunogenicity and disease transmission
rate 4-8.
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There is no ideal graft still available for ACLR
and the surgeons are often faced with the
dilemma of selecting the most optimal graft.
Choosing the graft depends on the skeletal
age, degree of generalized ligamentous laxity,
occupation of the patient, type of sporting
activity involved in, chronicity of the injury,
presence of associated ligamentous/meniscal
injuries in the same knee and surgical
familiarity of the surgeon 7,9.

The graft options currently available include
autografts, allografts and synthetic grafts. The
common autografts used in ACLR are Bone
Patellar Bone Tendon (BPTB), Hamstring
tendon (HT), Quadriceps tendon (QT) (with or
without a bone plug on one end) and Peroneus
longus tendon. Tendons and ligaments vary in
the proportion of collagen in them. The ratio
between type 1 and type 3 collagen in a
tendon is 99:1, while it is 90:10 in ligaments
6,10.

The various allografts available are BPTB, HT,
Tibialis posterior, Tibialis anterior and
Tendoachilles. Allografts are available in
irradiated and sterilized forms and also as
fresh frozen-low irradiated grafts.

Synthetic grafts currently being used in
practice are the Ligament augmentation and
reconstruction system (LARS), Polyglycolic
acid Dacron (PGA-Dacron) and Leeds Kio
ligament.

Autografts
Bone patellar tendon bone graft:

Ever since Kenneth Jones (1963) and Franke K
(1969) used BPTB for ACLR, it has been
considered as the gold standard graft for ACLR
(also known as Jones procedure) 2-4,8,9,11.
The main reason for this is the excellent early
bony integration in the bony tunnels due to
the presence of bone on either end of the
graft. This permits faster recovery, provide
excellent tensile strength and a more stable
knee with a lower incidence of graft failure
11-16. However, harvesting of BPTB graft is
associated with several complications like
patellar tendonitis, patellar or tibial fractures,
loss of full extension with concentric and
eccentric reduction of quadriceps power,
anterior knee pain, difficulty in kneeling,

numbness due to injury to the infrapatellar
branch of the saphenous nerve, reduced range
of motion due to rigid construct and graft-
tunnel mismatch4-6,9,11,16. Using a
transverse incision to harvest the graft is
reported to reduce the incidence of kneeling
pain 7,8. Few systematic reviews have shown
a higher incidence of a contralateral ACL tear
and osteoarthritis with BPTB grafts. The risk of
patella fracture can be reduced by restricting
the bone plug to less than half the length of
the patella, making cuts angled and no more
than 10 mm deep, avoiding cross-hatching at
the corners and creating a trapezoidal cut
rather than triangular or square 6. Previous
patellar tendinopathy and Osgood Schlatter’s
disease are relative contraindications to the
harvest of BPTB graft 7,8.

Hamstring graft:

Riccardo Galeazzi (1934) pioneered ACL
reconstruction with a semitendinosus
autograft. ACLR using four- strand hamstring
grafts was first performed by Lipscombe in
1982 by open technique and arthroscopically
by Friedman in 1988 9,10. Compared to BPTB
graft, hamstring tendons are easier to harvest
and have lower donor site morbidity
4,5,11,12,14. They have good tensile strength
and does not affect knee extensor function.
The hamstring tendon is also favoured for a
transphyseal approach in skeletally immature
patients to minimize the risk of bar formation
and a secondary growth deformity 6,17.
However, removal of the hamstring tendon
leads to a reduction in knee flexion strength,
can have saphenous nerve injury, have
unpredictable graft length and diameter and
takes longer time for bone-graft integration
and recovery 5,11,18. The literature review
has demonstrated bony tunnel widening
especially when the graft has been anchored
using cortical buttons with fixed or variable
loop (Webster Kate, Ahmed). In general, the
incidence of graft rupture is higher in the
hamstring group and graft diameter is
identified as a significant factor leading to
early graft failure. Soft tissue grafts less than
8 mm in diameter in patients younger than 20
years of age has been found to be an
independent predictor of the need for revision
surgery for graft rupture 13,17,19. The height
of the patient was found to be a strong
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predictor of quadrupled hamstring graft
diameter 20. Assessing the cross-sectional
area of the semitendinosus tendon (ST) at the
level of the knee joint line is used to predict
the graft size. A different graft should be
selected if the cross-section of the ST graft is
< 5.9( mm2)17.

Quadriceps graft:

The use of quadriceps graft for ACLR was
described by Marshall et al in 1979 21. It can
be either a total soft tissue graft or can be
harvested along with a piece of bone from the
patella 17. Compared to BPTB there is no
damage to the infrapatellar branch of the
saphenous nerve and therefore lower rate of
numbness, low patellar tendon morbidity and
lower incidence of anterior knee pain
2,3,11,21. A graft of consistent length,
thickness and width can be harvested by
careful dissection without violating the supra-
patellar pouch and reduces tibial tunnel
widening 14,17,21. Midterm results of
quadriceps tendon show a lesser rate of graft
rupture, lower pain levels and analgesic
consumption. Disadvantages of harvesting
quadriceps graft include technical difficulties,
anterior knee pain, quadriceps weakness,
patellar fracture, decreased range of
movement, extensive bleeding and retraction
of rectus femoris tendon2,17.

Peroneus longus graft:

A relatively new entrant, but is as strong as
native ACL. It is of adequate thickness and
length. The distal portion of the peroneus
longus is tenodesised to the peroneus brevis
tendon. Though there were concerns about
loss of plantarflexion of first the metatarsal,
weakness of eversion and ankle instability,
many reports are now available that there are
no effects on gait parameters 22.

Allografts

Eugene Bircher (1929) was the first to use a
xenograft (from Kangaroo) for ACLR.
Allografts that are commercially available and
commonly used include BPTB, Hamstring
tendons, Tibialis posterior, Tibialis anterior and
Tendo Achilles 4,11,14,18,23,24. There is no
risk of donor site morbidity. Allografts permit
shorter operating time through smaller

cosmetic incisions and are associated with less
pain. Since graft sizes are predictable and can
fill large tunnels, allografts are generally
preferred in multi-ligament and revision
situations. It was reported that a high graft
failure rate (up to 45%) happens with allograft
23. This was mainly attributed to the
sterilization of the graft with ethylene glycol
and high dose gamma irradiation as they alter
the biomechanical properties of the graft
4,9,18,23. Newer studies have recommended
using fresh frozen non-irradiated allografts or
low dose irradiation (< 21kGy) that lead to a
negligible change in biomechanical properties
and better graft strength 3,14. Few other
concerns linked to allografts include risk of
disease transmission, possible
immunogenicity, slower incorporation,
increased cost and greater risk of graft failure
in the younger age group 2,4,11,12,24. Young
athletic patients who have primary ACL
reconstruction with an allograft are 3 times
more likely to have a graft failure than those
with an autograft2,13. Allografts that have
undergone a slower rehabilitation protocol is
reported to have more favorable result2.

Synthetic grafts:

Issues like donor site morbidity with
autografts and risk of immunogenicity and
disease transmission with allografts prompted
bioengineers to search for alternate graft
materials. Synthetic graft materials became
popular in the 1980s and early 1990s with the
introduction of carbon fibre reinforced artificial
graft. An ideal synthetic graft should be
biocompatible and have mechanical
characteristics similar to the native ligament.
It should be chemically stable, absorb minimal
water and have the presence of pores for
fibroblast ingrowth4,9. Jenkins (1977) and
Dandy (1981) were the first to use synthetic
grafts2. The first generation made from
carbon fibers were knitted, woven or braided.
But it elongated and broke down and led to
carbon induced synovitis. The second-
generation grafts had additional braided
woven longitudinal and transverse fibres4.
They permitted fibroblast in-growth, but
suffered from wear, fraying and low abrasion
resistance. Currently, the third generation of
synthetic graft is being used. The two
commonly used third generation synthetic
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ligaments are Ligament augmentation and
reconstruction system (LARS) and PGA-Dacron
4,14. LARS is composed of longitudinal fibres
of Polyethylene Terephthalate (PET) held
together with a transverse knitted structure
2,25. While the intraarticular part has parallel
longitudinal fibers of PET twisted perpendicular
to each other, the intra-osseous (intra-tunnel)
portion is composed of longitudinal fibers of
PET with the transverse knitted structure
which resists elongation. The intraarticular
orientation of the fibers is modified to be side
specific i.e. different for left and right knees
and is supposed to help overcome rotational
fatigue of the synthetic ligament.
Hydroxypropylcellulose (HPC) coating is
applied on the surface of the LARS ligament
and found to improve its biocompatibility and
enhance ligament tissue regeneration 6,25,26.
PGA Dacron has 75% degradable polyglycolic
acid filaments and 25% non-degradable
Dacron thread wrapped in a free synovial
graft. The synovial wrap around the graft
which is usually harvested from the
suprapatellar fossa serves as a source of
healing fibroblasts 14.

As compared to the previous two generations
where the synthetic graft was used to entirely
substitute the torn ACL ligament, the current
concept is to use it as an augmentation device
during the healing process of a freshly injured
ACL 9. Therefore, surgery must be planned
soon after the injury and every effort should
be made to preserve the native ACL stump. All
stable ACL remnants, the notch synovium, fat
pad and ligamentum mucosum must be
preserved 9,14,27. PGA-Dacron graft can only
be placed with a preserved ACL remnant. Sun
et al reported superior vascular density, intra-
tunnel and intra-articular graft integration and
biomechanical properties, when the remnant
was preserved 23,24. Benefits of remnant
preservation include accelerated graft
revascularization and remodeling, improved
proprioception, decreased bone  tunnel
enlargement, individualized anatomic bone
tunnel placement, improved objective knee
stability and early mechanical support
9,14,24,28,29.

Synthetic grafts do not have donor site
morbidity, have a longer shelf life and permit
accelerated rehabilitation and early return to

sports 24. It reduces surgical time and has no
risk of disease transmission. They are
generally considered in multi-ligament and
revision surgeries 12,24.

The disadvantages of synthetic graft include
its high cost, higher rate of graft rupture, late
inflammation, delay in bone integration and
can be considered only for a specific subset of
patients who are > 40years, motivated,
symptomatic and needing quick recovery
11,12,30. Rupture of the graft occurs due to
abrasion of the graft at the tibial tunnel exit
and is more vulnerable if impingement occurs
14,30.

Biological augments:

ACL graft-bone healing occurs with a layer of
fibrovascular scar between tendon and bone at
the graft-tunnel interface. This eventually
organizes into perpendicular fibers that
resemble Sharpey’s fibers 1,6,28,31. The
presence and number of these fibers are
directly correlated with the pull-out strength.
Biologic augmentation is wused to either
accelerate scar tissue formation or alter the
integration to one that more closely resembles
the native ACL enthesis28,29,32.

Biological materials in the form of Chitin,
bioglass, gelatin, hyaluronic acid, polystyrene
sodium sulfonate and collagen matrix enhance
graft-tunnel interface healing 26,31. Biological
coating with platelet-rich plasma,
mesenchymal stem cells, fibrin matrix,
platelet-leukocyte gel, and autologous platelet
concentration and biosynthetic bone
substitutes, such as demineralized bone
matrix and recombinant bone xenograft
enhance graft tunnel interface healing as they
are osteoinductive and conductive 26,28,33.
The excessive demineralized bone matrix may
be used to fill the defect in the patella and
tibia if a BPTB graft is harvested. This has
shown to reduce the incidence of anterior knee
pain and fractures 34.

Internal Brace Ligament Augmentation and
Dynamic Intra-ligamentary Stabilization
techniques are novel techniques that aim to
protect the primary repair by providing a
stabilizing construct that connects the femur
and the tibia, thus bridging the repair
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33,35,36. High strength suture tape acts as a
stabilizer, enhancing the strength of the
construct and allowing for graft preservation.
It acts to protect the graft during the initial
incorporation phase, while the patient can
begin accelerated rehabilitation.  Suture
augmentation of ACL reconstruction may
confer improved integrity of the graft and is
worth consideration for future clinical study
11,26,33,37.

with

Augmentation of reconstruction

extra procedures:

Combined ACLR with augmentation of soft
tissue structures (such as a lateral extra-
articular tenodesis (LET) or reconstruction of

the anterolateral ligament) can increase knee

stability

15,28,38.

Cerciello

et al.

recommended ACL + LET procedures to be
considered in patients with grade 3+ pivot

shift,
patients

patients

undergoing

less than 25 vyears,
ACLR with

young
medial

meniscus repair, those with Beighton score of
> 6 or genu recurvatum > 100, patients
taking part in pivoting sports like soccer, and
patients undergoing revision ACLR39.

Comparative studies of various grafts

Many studies have compared the different

autografts,

allografts and synthetic grafts

(Table 1). 2-5,12,14,16,17,21,23,24.

Table 1: Comparison of the biomechanical characteristics and functional outcome of various grafts
available for anterior cruciate ligament reconstruction

BPTB Hamestring Quadriceps Allograft Synthetic graft
. Fast (6-8 | Slow (10-12 | Faster with bone Used to augment
Integration Slow .
wk) wk) plug torn ligament
Provide immediate
. . stability,
Stability (mid-term) Better More anterior | Laxity between | o . BpTB Better  stability
stability laxity BPTB and HT
than HT,
Similar to BPTB
Return to sports Early Late Late Late return is better :telji:red for early
Donor site morbidity More Less Less than BPTB Nil Nil
Muscle strength Extensor Weak flexion Extensor No weakness No weakness
weakness weakness
More failure in < 25 yrs,
More with irradiated No difference
Revision rate Low (2.1%) High (5.1%) Low (0 - 2.2%) graft,
. . compared to BPTB
Fresh frozen, irradiated
graft have low incidence

Functional scores Similar in all 4

No difference

Patient reported T Better than
Similar in all 4

outcome scores autografts

Contralateral ACL tear

and OA knee More Less Less Early OA can occur No

Immunogenicity No No No Yes Yes

Synovitis No No No Yes Yes

Ultimate load to failure 2977 N 4090 N 2352 N Variable Variable

Cross  sectional area | ;o ) 53 mm2 62 mm2 Variable 90 mm2

(Normal 44mm?2)

Over the vyears the choice of graft had
changed across the world. The ACL study
group ahead of their annual meeting in 2020
at Kitzblhel, Austria published the trend of
graft usage over the last 3 decades. (Figure
1). From the early 1990s till 2006 the BPTB
graft showed a downward trend and after
2006 the number of ACLRs using hamstring
autograft began to rise. Though during 2008-
2010 there was interest in shifting to

allografts, currently, its usage as a primary
graft has come down except in the setting of
multi-ligament or revision settings 4,14,18.

Quadriceps

tendon

(QT)

autograft

has

increased in frequency since 2014 and peaked
at over 10% in 2018 3. However, the majority
(60%) still prefer hamstring autograft as their
first choice.
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Figure 1: Showing trend of ACL graft choice
over the past 3 decades (Courtesy: Redrawn
from Arnold MP et al. KSSTA Jan 2021. DOI:
10.1007/s00167-021-06443-9 PMID:
33486558)

RALCKARET

On-going research

Pharmaceuticals - Alendronate, given locally
or systemically was noted to improve bone
tunnel mineralization, reduce peri tunnel bone
loss and enhance graft-tunnel integration after
six weeks. Subcutaneous parathyroid hormone
showed enhanced thickness and
microarchitecture of trabecular bone on CT
scans. Oral Simvastatin was shown to promote
bone formation 31.

Growth factors:

Growth factors can stimulate proliferation,
migration and differentiation of cells. Platelet-
derived growth factor, insulin-like growth
factors and basic fibroblast growth factor can
stimulate proliferation of fibroblasts while
transforming growth factor-beta can increase
matrix synthesis of tendon cells. They can
increase the strength and stiffness of the
healed ligaments. However, as their biological
half-life is short, very high doses and repeated
injections are often required 33,40.

Gene therapy:

Gene therapy is considered as the best
method for local administration of growth
factors. It can play a significant role in tissue-
engineered ACL grafts. There are two ways in
which the genetic material may be transferred
to the tissue. First is via in-vivo transfer of the
gene within a vector which is then directly
applied to the target tissues. The second
method involves harvesting the target tissues
from the body, transfecting the vector into it
and allowing them to grow in an in-vitro
culture media. They are transferred back to

the target area once tissues mature. The cells
transduced by these vectors can act as a
source of molecules capable of healing tissues.
Viral and non-viral vectors can be used to
deliver the genetic materials into the cells.
Non-viral transfers are easier and have lower
toxicity and low immunogenicity. However,
viral gene vectors are more efficient. It is
important to remove pathogenic genes before
transfer. Insertional mutagenesis, abnormal
regulation of cell growth, development of
malignancy and chronic overexpression of
growth  factor proteins are potential
complications of these transfers 10,40,41.

Stem cell therapy:

Most of the reported results of mesenchymal
stem cells (MSC) are based on animal studies.
MSCs can secrete soluble factors which alter
the tissue microenvironment and help to
repair tissue. Bone marrow is a rich source to
acquire mesenchymal stem cells. These stem
cells have greater  transdifferentiation
capability compared to stem cells from other
sources. Micro-computed tomography and
biomechanical analysis showed that BMP gene
delivery led to enhanced bone formation at the
graft-bone interface, osteointegration and
superior biomechanical properties of the graft
32,35,41.

Platelet-rich plasma (PRP) may promote
ligamentization, but there is less evidence to
suggest that it enhances osseointegration 31.
PRP increases the expression of collagen
proteins, reduce apoptosis and stimulate
fibroblast metabolic activity. However, most
published studies on PRP combined with a
collagen scaffold and mesenchymal stems cells
have not been able to show any significant
role of PRP in the acceleration of healing of
soft tissue graft in a bone tunnel in ACLR
12,28,31,42.

Conclusion

We need to understand that there is "No one-
size-fits-all” graft. It is very important to
have an appropriate discussion with the
patients as each patient has individualized
goals and desires to do after reconstruction
and this needs to be discussed in detail before
selecting the best graft option for the patient.
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Hamstring grafts appear to be a good all-
around graft choice with fewer donor site
complications and good results. BPTB is the
best graft choice for professional
sportspersons who are participating in sports
at a very competitive level and wishing to
have an early return to sports. Outcomes with
quadriceps seem to lie between BPTB and
Hamstrings and may be considered as an

alternative graft option in indicated cases.
Fresh frozen, non-irradiated allografts and
augmentation with synthetic grafts may be
considered in multiligament / revision setting
in less active patients after explaining the pros
and cons with the patient. Biological
augmentation of graft is still in the
experimental phase and we need to wait for
long term results.
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Abstract

Background: The anterior cruciate ligament (ACL) is responsible for maintaining stability of the
knee joint, particularly in activities involving pivoting or kicking. The knee loses its stability if the
ACL is ruptured and the joint may become more damaged over time. ACL reconstruction is the
surgical treatment of choice. Aim of this study is to analyze the rate of return to sports after 9
months in cases of anterior cruciate ligament reconstruction.

Material & Methods: All cases operated for ACL reconstruction between the year 2017- 2020 were
studied .This group included 80 patients with traumatic twisting, pivoting injury while playing
sports, diagnosed with ACI tear, with instability at the knee joint .Exclusion criteria included
avulsion injuries, meniscus involvement, posterior collateral ligament involvement, collateral
involvement and any fracture of either femur or tibia involvement. The Scoring system used is ACL
RSI (anterior cruciate ligament return to sport and injury scale).

Results: Total eighty athletes were included in this study. There was no association of symmetrical
muscle function or quadriceps strength .The patients with a lower ACL RSI (anterior cruciate
ligament —return to sport and injury scale) score had a lower rate of return to sports after 9 months
post ACL reconstruction as well as a higher rate of secondary ACL injury.

Conclusion: Athletes operated for ACL reconstruction showed a low rate of return to their sports
after 9 months. One of the potential concerns was with returning to sports the re-injury rate to the
reconstructed ACL or to the other structures (cartilage, menisci or other ligaments) (1-3).
Approximately 1 in 4 patients who are 25 years of age or younger and return to high-risk sport after
primary anterior cruciate ligament (ACL) reconstruction sustain a second ACL injury (4).
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Introduction in full extension) (5, 6). It receives innervation

from the posterior articular nerve, a branch of
The ACL is extra synovial collagenous the tibial nerve which supplies

structure which is intra-articular with limited mechanoreceptors that play a vital role in
healing ca.pacity that originates at the proprioception. Hence, an ACL injury causes
posteromedial aspect of the Ia.teral femoral partial deafferentation and alters spinal and
condyle and crosses anteromedially to insert supraspinal motor control, thus affecting

anterior to the intercondylar eminence of tibial
articular surface. It is constituted by two
functional bundles: the anteromedial (tight in
flexion, 60-900) and the posterolateral (tight

proprioception (7, 8).

The anterior cruciate ligament (ACL) injuries
are amongst the most common and significant
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knee ligament injuries occurring in athletes
and evaluated by sports medicine
practitioners. One of the most common
mechanisms that affects females is called
“position of no return,” in which the athlete
lands with an extended hip and knee, knee in
valgus, internally rotated tibia, and a pronated
foot (9, 10).

Women who participate in athletics are two to
eight times more likely to sustain ACL injury
than male counterparts in the same landing
and pivoting sports (11, 12). Anterior cruciate
ligament tear can occur due to both
noncontact and contact mechanisms.
Approximately 70% to 80% of the ACL tears
occur due to noncontact mechanisms
associated to landing from a jump, changing
direction, or sudden deceleration.

Acute management after ACL tear consists of
ligament reconstruction predominantly in
young high-level athletes participating in high-
demand sports and those with persistent
functional knee instability(13,14). The primary
function of the ACL is to prevent the excessive
anterior tibial translation .This function is
carried out mainly by the anteromedial fibers
of the ACL .The other important function
includes limiting the varus / valgus stress
when the knee is in full extension and the
rotatory movements which is the function of
the posterolateral fibers (15). Significant
stress upon the ACL is observed in the last 30
degrees of extension and hyperextension,
along with valgus and internal rotation forces
(16, 17).

Although not clearly established in many
studies (18), several factors need to be
evaluated when determining if the patient
should return to play (return to sports) after
injury or anterior cruciate ligament
reconstruction (ACLR).

The first and most important question that the
athlete will want answered is “When can 1
return to the sport?” after an ACL injury.
Recently published literature has established
that return to sports could be slower than was
previously reported, and that better results
are obtained after 9 months after
reconstruction surgery (19,20).

The objective of this article is to analyze and
evaluate the rate of return to sports by
athletes after 9 months of ACL reconstruction
surgery.

Materials and method

All cases admitted to tertiary care center with
a diagnosis of post traumatic ACL tear and
above were studied.

Exclusion criteria included ACL avulsion
injuries, meniscus involvement, posterior
collateral ligament involvement, collateral
involvement and any fracture of either femur
or tibia involvement.

Analysis of the number of athletes who
returned to sports after their ACL
reconstruction surgery was done. All
procedures were performed by surgeons with
a similar level of training.

The study done after following guidelines laid
down by the department of orthopedics and all
required consents were taken as per the
criteria set forth by the declaration of good
clinical practice by Helsinki.Pre-operative data
such as age, sex, weight, pre-operative
deformity, pre-operative knee function (pre
injury level of activity/sport) and quadriceps
strength and the absence of effusion was
collected.

TABLE 1: Profile of patients included (n=50)

Age (yrs.) Statistic
Median 30
Mean 28.56
SD 7.38
95% C.I. for mean 26.46 to 30.66
Min. 18
Max. 47

No. %
Gender
o Male 38 76.0%
° Female 12 24.0%
Side
o Left 20 40.0%
o Right 30 60.0%

Pre-operative intervention:- Goals of pre-
operative rehabilitation program included
reducing the pain, inflammation, swelling,
normal range of motion and gait. All patients
in the study received prehabilitation with a
good pre-operative protocol which included
immobilization/stabilizing the knee joint post
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knee injury with long knee brace, pain
management with IV/oral analgesics and
chymotrypsin/trypsin to reduce the swelling.
After the pain and swelling subsided the focus
of prehabilitation was shifted to regaining full
range of movement at knee joint. Quadriceps
strength was also given due importance pre-
operatively. A 20% deficit in quadriceps
strength before surgery, can predict a
significant strength deficiency 2 years after
surgery (21, 22).

Median Mean  SD 95% CI ~ Min. Max.

Emotions

1. Are you afraid of 50 49.80 17.90 44.71 to 10 90
accidentally injuring 54.89
your knee by playing
your sport

2. Are you confident about 50 49.40 19.21 43.94to 10 100

your ability to perform 54.86
well at your sport

3. Are you confident about 50 51.80 20.97 45.84to 10 100

your knee holding up 57.76
under pressure

4. Are you confident that 50 48.80 17.80 43.74 to 10 100
you can perform at your 53.86

previous level of sport
participation
5. Are you confident that 40 47.80 17.65 42.79 to 20 90
you could play your 52.82
sport without concern
for your knee

Confidence in performance

6. Are you confident that 50 51.00 21.78 44.81 to 20 100
your knee will not give 57.19
way by playing your
sport

7. Are you fearful of 50 51.40 20.70 45.52to 20 100
reinjuring your knee by 57.28
playing your sport

8. Are you nervous about 50 50.60 21.80 44.41to 10 100
playing your sport 56.80

9. Do thoughts of having to 50 51.80 18.37 46.58to 10 100

go through surgery and 57.02
rehabilitation again

prevent you from

playing your sport

10. Do you feel relaxed 50 50.80 20.19 45.06to 20 100
about playing your sport 56.54

Risk appraisal

11. Do you find it 50 5020 18.46 44.95to 20 90
frustrating to have to 55.45

consider your knee with
respect to your sport

12. Do you think you are 50 46.00 22.32 39.66 to 10 90
likely to re injure your 52.34
knee by participating in
your sport

ragy 3:- ACL-RSI sub-domain scores and total scores

Median Mear SD 05% Min M

T
4

Eaotions W& T B8 N6
e
5388

Confidenceinperformance 46 5100 1665 4627 22 80
5573

Risk sppraissl 45 010 1836 488 15 100
%32

ACL RS totalscore 667 4995 1675 519 25 8583
]
471

Operative management:-The factors that
influenced the outcome of ACL reconstruction
surgery were anatomical position, tensioning,

tunnel position and graft choice (23,24,25).
Two grafts are commonly used for such a
procedure either an auto-graft or an allograft
.Less failure rates have been reported in auto-
grafts as compared to all- grafts in young
athletes. Among the most commonly used
auto-grafts are the bone-patellar tendon-bone
(BTB) and hamstring tendon (HT) (26). BTB
auto-graft allows for bone-to-bone healing,
while achieving better graft strength and
stable positioning relative to screw fixation
(27). Recent literature suggests that the
tunnel placement preferred by surgeons is the
11 o’clock position on the frontal view of the
knee. Biomechanical studies have suggested
that this femoral tunnel placement could not
satisfactorily achieve the needed rotatory knee
stability, whereas a more lateral placement
towards the footprint of the PL bundle, i.e.,
the 10 o'clock position yielded better results
(28). All tunnel placement in the athletes
operated were at the 10 o’clock position. Still,
it has been shown that there is no single
position that could produce the rotatory knee
stability close to that of the intact knee (28).

Post-operative factors:-The factors that play
an important role in successful rehabilitation
after ACL reconstruction surgery are a
participation in a good rehabilitation program,
psychological readiness and time from
surgery. Progressively, emphasis was given on
strengthening programs including closed and
open kinetic chain (OKCQC) exercises,
neuromuscular control, balance/proprioceptive
exercises, and subsequent sport-specific
training ( 29, 30, 31, 32).

Physiotherapy:-
Goals post-operatively:-

Control pain and swellings

Care for the knee and dressing

Early range of motion exercises

Achieve and maintain full passive extension
Prevent shutdown of the quadriceps
muscles

6. Gait training

AW

Weight bearing status- This applies to all ACL
reconstruction unless otherwise specified.

1. Day 1-7 = 50% body weight (2 crutches).
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2. Day 8-14 = 50-75% body weight (1
crutch).
3. End of week 2 = full weight bearing.

After 2 weeks postoperatively after 2 weeks:-
Goals:-

1. Maintain full extension

2. Achieve 100 - 120 degrees of flexion

3. Develop enough muscular control to wean
off knee immobilizer

4. Control swelling in the knee

After 4-6 weeks of surgery:-
Goals:

1. 125 degrees of flexion pushing toward full
flexion
2. Continued strength building

Complication: Amongst our limited study
group we found 2 cases of post-operative
stiffness which presented as lack of full ROM in
extension within 2 weeks, one of the reasons
for such a complication may have been
placement of femoral and tibial tunnel or
tensioning of graft at near terminal extension.
These patients were advised aggressive post-
operative rehabilitation which showed good
results and the athletes regained full
extension. Such complications can also be
managed by drop out casting or in severe
cases arthroscopic adhesiolysis specifically in
refractory cases. In cases where full flexion
isn't achieved manipulation under anesthesia
may help to regain lost flexion (33).

Statistical analysis-The return to sports was
calculated based on a follow up kept over a
time of 9 months to analyze the number of
athletes who return to their sports after 9
months .A total of 80 athletes were considered
for this study, out of which based on the
exclusion criteria 25 patients were eliminated
due other associated injuries along with ACL
injury, from the 55 athletes included 5 where
lost during follow up .The final analysis group
included 50 patients. Scoring system used is
ACL RSI (anterior cruciate ligament return to
sport and injury scale).

The ACL-RSI comprises 12 questions where
patients grade their answers on a Likert scale
ranging from zero to 100 with ten-point
increments (34). Higher scores indicate

greater psychological readiness towards RTS
(35).

Results

Eighty athletes were considered in this study,
from which fifty athletes completed the study.
The main reason for exclusion was other
ligament and/or meniscus involvement. The
athletes had an average age (mean age
=28.56) Only 55% athletes returned to
strenuous sports between a time of 6 to 12
months. After returning to sports and
answering the questionnaire, time ranged
from 5 days to 2 months.

The study also suggested that athletes who
returned to sports at 9 months showed a
lower rate of re-injury as compared to those
who returned earlier. Based on the results of
the questionnaire, it can be suggested that
athletes who scored low on the questionnaire
were higher in number as compared to those
who scored higher.

The study also showed a direct correlation
between a low ACL-RSI score and a low rate
of return to sports by athletes. These findings
can be attributed to various reasons such as
decreased level of confidence, fear of re-
injury, increased level of frustration having to
consider the knee while playing, fear of having
to under-go rehabilitation again, increased
level of nervousness while playing the sport,
worry about the knee holding up under
pressure while playing and lastly fear of
suffering through similar pain which occurred
after the first injury.

Discussion

The most important finding of the present
study was Psychological and physical
readiness to RTS does not necessarily
coincide. Studies based on evaluating the
physiological readiness are hence both
warranted as well as necessary. This
assessment with the ACL-RTI was performed
approximately 9 months after surgery with
help of a wvalid and easy to answer
questionnaire.

Various studies demonstrate that patients who
receive prehabilitation are able to recover full
ROM, have lower risk of developing knee
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stiffness and arthrofibrosis after surgery,
improve quadriceps activation, and reduce
muscle  atrophy caused by loss of
neuromuscular control (36, 37) . It was also
noted that loss of ROM, particularly knee
extension pre-operatively, leads to
unfavorable results after ACLR (38).

Laboratory studies have found that an initial
graft tension of 88 N resulted in an overly
constrained knee, while a lower initial graft
tension of 44 N would be more suitable (39).
On the contrary, an in vivo study on goats
found no significant differences in knee
kinematics and in situ forces, between high
(35 N) and low (5 N) initial tension groups at
6 weeks after surgery (40). Thus, the
literature is confusing and definitive answers
on initial graft tension remain unknown (41).
There are advocates of early and aggressive
postoperative rehabilitation as well as
neuromuscular training to help athletes return
to sports as early as possible (42).0n the
other hand some studies suggest that RTP is
more dependent on the postoperative
rehabilitation program than the graft selection
and tensioning (43, 44).

As traditional single bundle ACL reconstruction
could not fully restore rotatory knee stability,
investigators have explored anatomic double
bundle ACL reconstruction for  ACL
replacement (45, 46, 47, 48). Biomechanical
studies have revealed that an anatomic double
bundle ACL reconstruction has clear
advantages in terms of achieving kinematics
at the level of the intact knee with
concomitant improvement of the in situ forces
in the ACL graft closer to those of the intact
ACL, even when the knee is subjected to
rotatory loads (49).

Many rehabilitation protocols have been
described such as the accelerated program
that was initially described by shelbourne and
nitz(50). A subsequent study demonstrated no
difference in subjective or objective outcomes
after ACLR between accelerated and
traditional rehabilitation programs (19 vs 32
wk) in patients with BTB autografts (51).

In addition to physical readiness, fear of re-
injury due to the physiological state of the
patient also plays an important role in

returning to sports participation. Although not
routinely used, there are several scoring
systems available to address the psychological
state after ACLR (52). For example, the
Tampa Scale for Kinesiophobia (53) and ACL
Return to Sport after Injury Scale (54). There
are multiple causative factors for symptom
recurrence, including but not limited to repeat
trauma, infections, technical errors, lack of
biologic healing or fixation, or some
combination of these causes (55, 56). The
percentage of graft failures and contralateral
tears has been reported to occur in between
4% and 27% of reconstructed patients, with a
higher percentage occurring in the first year
(57, 58). A young athlete returning to sport
within 1 year of surgery is 15 times more
likely to suffer a second ACL tear when
compared with a healthy athlete (59). Among
the technical factors that can influence and
increase the amount of recurrent injuries,
tunnel malposition should be highlighted, with
the femoral insertion being the primary cause
(60). Ideally, proper tension should avoid the
laxity caused by the insufficient ligament;
without causing overt constriction that may
lead to increased joint contact pressures and
resultant collagen myxoid degeneration and
intra-substance graft necrosis (61). Various
studies have shown that using allografts in
patients under 25 years of age have a higher
likelihood of failing, particularly those
allografts that have been irradiated (62, 63).
When comparing auto-grafts, multiple
systematic reviews have been published with
mixed results, leading some surgeons to select
the harvest site depending on surgeon comfort
or based on anatomy and sport-specific
demand (64, 65). The MARS group reported
that 7% of failures may be attributed to
biologic causes (66).

Conclusion

The study results support the clinical
observation that the patients who score poorly
on the ACL-RSI score system performed
poorly and also showed a lower rate of return
to their sport. Hence for the current athletes
as well as young and active population it is
acceptable to infer that the ability of a post
ACL reconstruction patient to active life style
or their sport is closely related to the ACL-RSI
score. In the above study out of a total of 38
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male athletes and 12 female athletes (table-1)
the ones who returned to pre-injury activity
scored significantly higher on ACL-RSI score
as compared to those who scored low on the
ACL-RSI score. Based on the questionnaire
(table-2) it was noted that (mean=48.80)
athletes only had the confidence that they
would be able perform at their pre-injury level
in their sport. It was also taken into account
that (mean= 51.50) athletes had a fear of re-
injury. A mean of the total ACL-RSI score of
this study was only 49.95 (table-3), which
also indicates a low rate of return to sports
after 9 month of ACL reconstruction amongst
athletes. These findings are in coherence with
growing evidence that suggests the validity of

the ACL-RSI score and also implies that
surgeons need to use both physiological and
physical tests in their evaluation of the
readiness to return to sports after ACL
reconstruction surgery in athletes.

Abbreviations

e ACL- anterior cruciate ligament.

e ACL RSI - anterior cruciate ligament return
to sport and injury scale.

e ACLR - anterior cruciate
reconstruction.

e BTB - bone-patellar tendon-bone.

e HT-hamstring tendon.

e OKC - open kinetic chain.

ligament
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Abstract

Background: The objectives of this analytical study were to compare two scores, Western Ontario
McMaster Universities Osteoarthritis Index (WOMAC), Euroqol Group Health Status Score through
Visual Analog Scale (EQVAS); Deficient Full Flexion (DFF) and Deficient Full Extension of knee at the
beginning and end-point in two, Trial (G1) and Control (G2) groups of Primary Osteoarthritis Knee
patients.

Material and Methods: In this study total patients were 125, in G1 - 100 and in G2 - 25. G1 group
received hypothesized treatment, contracture correction therapy (CCT) while G2 did no therapy.
WOMAC determination done by the questionnaire; EQVAS by vertical-scale and deficiencies by
goniometer at 0, 6, 12 and 24 weeks. The CCT consisted of eight body postures, aimed to provide
passive flexion or passive extension.

Results: The CCT receiving was associated with recovery (P 0.00) while non-receiving with
deterioration (P 0.00). In G1, WOMAC improved: 71.70 to 3.68 and EQVAS 22.25 to 91.55 (P 0.00).
In G2, WOMAC deteriorated score worsened from 53.00 to 71.88 and EQVAS 58.60 to 11.96 (P
0.00). DFF and DFE showed coinciding changes.

Conclusion: The cause, pathogenesis and treatment are deficient full flexion/deficient full
extension; capsular contracture formation and passive flexion or passive extension respectively.

Keywords: Knee Osteoarthritis, Arthroplasty, Deficient Full Flexion, Deficient Full Extension,
Contracture Correction Therapy.
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Introduction etiology and pathogenesis are not known-
“The exact mechanism for the development of
primary OA remains unknown and it is
therefore termed idiopathic3. The basic lesion
described is degeneration (weakening) of the
articular cartilages which progresses with age
and aggravates by obesity, diabetes and
heredity. OA knee occurs more in those who
work in standing or squatting position 4. There

are many treatments being used for this

Primary osteoarthritis knee (OA Knee) is also
known as degenerative disease or age-related
arthritis. It is found in both the sexes, all over
the world and existing since ages. It starts as
pain in the knee at about 30 yrs without any
evident cause. Pain occurs on joint movement
and subsides on rest. Disease progresses over
a period of 10-15 yrs when its signs develop

at >50 yrs (clinical plus radiographic criteria
developed by American College of
Rheumatology)1. Despite the age in diagnostic
criteria >50, it occurs in adults also- "OA Knee
(pain with x-ray evidence) occurs in 12% of

disease which are as follows-
A. Non-surgical
Assistive

1. Physiotherapy, devices Heat,

persons age =60 in United States and 6% of Electricity5, USG, Laser, Cane, Knee-
all adults age >302. As per the literature, its sleeve
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2. Medication NSAIDS, Paracetamol
3. Intra-articular injectionsl Hyaluronic Acid,
Corticosteroids, Stem cells etc.

B. Surgical

Total knee Arthroplasty (TKA)6,7, Knee Joint
Distraction8

There is no cure to this disease9. The
treatment is based on pain management and
mobility restrictions. All the patients are
initially treated with one or more non-surgical
options which work for some time. Surgery is
advised on failure of this regimen. The most
relied operation at present is TKA6,7. This has
its own disadvantage as it works for only 15-
20 yrs6. So, the question arises what is the
specific treatment?

The available literature lacks precise
knowledge of its causes, pathogenesis &
treatment. This article aims to establish the
same and assess the results by a Randomized
Controlled Trial (RCT). The hypothesized
causes are DFF/DFE/both; pathogenesis is
contracture formation in front/back of the
capsule and treatment, passive flexion/passive
extension knee (CCT). The treatment differs
as per the cause & site of contracture.

Material and Methods

2.1. Subjects

The total participants included 125 patients
(250 joints) of OA Knee. The G1 included 100
and G2, 25. This number depended upon their
scanty availability in my setup. Their inclusion
criteria consisted of

1. Age 30 to 85 years
2. Knee pain which appeared without any
apparent cause, exacerbated by exertion
and subsided on rest
. Limited morning stiffness
4. No past H/O infection, trauma or
inflammation (to rule out secondary OA)
and
5. Disability in sitting, climbing stairs or
walking. The exclusion criteria consisted of
Backache
Leg pain (e.g. sciatica)
Inability to lie supine (e.g. kyphosis)
Inability to lie prone (e.g. central obesity)

W

© XN

Exclusion was based on patients’ inability to lie
supine and prone, required for the
intervention. This trial was based on
“Pragmatic Cluster Randomized Controlled
Trial”, also known as Cluster Randomized Trial
(CRT)13 or Group Randomized Trial. In this
variety pre-existing groups, called clusters, of
individuals are randomly allocated to
treatment arms. CRTs can be used when
individual randomization to treatment arm is
not possible or the intervention is naturally
applied to whole cluster. My patients, who
consulted me, were of two types. The type I
wanted to avoid surgery, had tried other non-
surgical options (e.g. drugs, physiotherapy,
and intra-articular injections) and did not want
those anymore. In such a situation it was not
possible to give them any other intervention
except the CCT. So those were included in the
trial group. The type II were already using
some options and living with disabilities but
not convinced to receive CCT. So those were
included in control group with “no
intervention”.

The proof of control group as valid pre-
existing cluster was obtained by following
formula:

All primary OA Knee patients = Pre-existing
subjects valid for trial

OR

One patient X n (imaginary number) = Pre-
existing subjects valid for trial

OR

1 patient X 28 cluster* = Pre-existing subjects
valid for trial

OR

All 28 patients cluster = Pre-existing subjects
valid for trial hence

My control group (Gz2) = Pre-existing subjects
valid for trial

The randomization was non-blinding as CCT
was unmaskable

2.2. Procedure

The study setting consisted of my clinic, one
charitable hospital, free weekly health camps
and clinics of two colleagues. The study period
was March 2017 - December 2017. This ten
month period gave sufficient time of six
months for follow up. Informed consent was
sought from all patients. The patients with
bilateral affection were investigated and
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treated simultaneously. The
consisted of

procedure

1. Baseline Data Recording
2. Intervention
3. Data Collection and Monitoring.

2.2.1. Baseline Data Recording

It consisted of recording name, age, sex,
complaints, side of affected knee, difficulty in
sitting, climbing, walking, history of swelling,
crackling sound, lurching, deformity, past
history of injury/infection, pain in small joints
and local examination of affected knee for
flexion deformity or bow-knee (genu varum).
Skiagrams taken in standing position and
radiological grades (I, II, III, and IV) were
decided.

The physical examination within the baseline
data recording consisted of physical signs
elicitation and calculations with
measurements.

Only 28 patients fulfilled inclusion criteria with
no consent for CCT, the value of n was 28.

Physical signs (author designed):

Fig. 1 Hand insinuation sign

1. Inability to sit on soles (indicative of DFF) -
Yes/No

2. Palpable crepitus (first and diagnostic sign
of OA knee) - Yes/No

3. Hand insinuation (indicates DFE), Fig. 1 -
Yes/No

Calculations and Measurements:

1. WOMAC osteoarthritis scorel4 (0-96, 96
meant worst) on 5-point Likert-type scale

2. EQ VAS health status scorel5 (0-100, 100
meant best) by vertical 20 cm scale

3. DFF/DFE/both - these were measured by
goniometry. Normal Range of Motion (ROM)
of knee was taken to be 0° to 145°. Their
details are as below:

a) DFF = ROM 0° to < 145°

b) DFE = ROM > 09 to 145°

c) Both DFF and DFE = ROM > 09 to < 145°
All the Baseline data recording, measurements
and CCT treatments were done by
corresponding investigators only.

2.2.2., Intervention
This is the designed specific treatment of OA
knee which works by providing passive flexion
or passive extension. It consisted of following
eight body postures-

Posture 1. Full kneePosture 2. Knee flexion
in prone

flexion in supine

-

Posture 3. Full kneePosture 4. Full knee
flexion by sitting onflexion by sitting on legs
buttocks

Posture 5. Full kneePosture 6. Extension
flexion by sitting on soles knee in Supine

L= ,

Posture 7. ExtensionPosture 8. Extension
knee by sitting onknee by standing on toes
buttocks
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The first five postures (Fig.2-6) were used in
DFF and last three (Fig.6-8) in DFE. Every
patient was taught to adopt each posture for
20 slow counts (20 secs/20") twice daily. The
sequence of postures was adhered to without
applying any force to achieve a high degree of
flexion or extension. After each posture,
relaxation was permitted by lying flat on back
or abdomen for 10 sec. At the outset the
therapy was contraindicated in presence of
severe pain when oral NSAIDS with rest were
given for 5-7days prior to CCT. The duration
for posture 2(Fig.3) was 10 sec twice daily. In
the initial stage for DFF postures 1&2
(Fig.2&3) and for DFE posture 6(Fig.7)
sufficed. Later, if required for DFF postures 3,
4 or 5 (Fig.4, 5, 6) and for DFE postures 7, 8
(Fig.8) were considered. The therapy was
taken by the patient as advised and
supervised by investigator in weekly visits.
Along with this therapy, light physical exercise
e.g. walking and taking deep breath
(minimum 5 times) were advised for general
health.

2.2.3. Data Collection and Monitoring

The monitoring was done during weekly visits
and phone conversations. The data were
collected at 0,6,12 and 24 weeks by the
corresponding investigator.

2.3. Outcome Measures

To assess the results, the primary outcome
measure consisted of WOMAC14 and
secondary outcome measures consisted of EQ
VAS15 score, DFF and DFE at the beginning
and end of the follow up. These measures
were also used to compare the results
between G1 and G2.

2.4. Statistical Analysis

The statistical analyses were performed using
IBM SPSS Statistics Version-26. Paired t-test
was used to compare the clinical scores of
WOMAC, EQ VAS, DFF and DFE at baseline
and endpoints while Independent t-test for
comparing final outcome data between G1 and
G2. The value of P<0.05 was considered
statistically significant. For the quantitative
data mean tested for two groups using
Independent t test while for the categorical
and nominal data we applied Chi-square test
of association.

Results

A CONSORT (CON=consolidated,
S=Standards, O=0f, R=Reporting, T=Trials)
chart has been presented for the trial - Fig.9

The incidence of various ways of spending
time (occupation) and professions including-
1. Walking and standing (e. g. doctors, nurses
and teachers) 2. Squatting and sitting with
folded legs (e.g. some shop-keepers and
home confined elderly) and 3. Sitting on chair
(e.g. table workers) in G1 was 64 (64%), 28
(28%) and 8 (8%) respectively while the
same in G2 was 19 (76%), 5 (20%) and 1
(4%).

The incidence of some important features (in
G1) consisted of obesity 22 (22%), Diabetes 7
(7%), Grades of OA I-55 (55%), II-4 (4%),
ITI-4 (4%) and IV-7 (7%).

The incidence of various physical signs of knee
including 1. Inability to sit on soles, 2.
Presence of crepitus and 3. Hand insinuation
in G1 was 76 (76%), 75 (75%), and 31 (31%)
respectively, while the same in G2 was 16
(64%), 5 (20%), and 6 (24%).

The incidence of various measurable Knee
Movement Deficiencies including -1. DFF, 2.
DFE, 3. Both DFF and DFE and 4. None in G1
(n=200 knees) was 120 (60%), 50 (25%), 6
(3%) and 24 (12%) respectively while the
same in G2 (n=50) was 33 (66%), 11 (22%),
0 (0%) and 6 (12%).

ENROLLMENT Assessed for Eligibility
Excluded (n=10) (n=138)
Central Obesity [
n=4 Randomized
Kyphosis n=3 (n=128)
Backache n=2
Sciatica n=1
ALLOCATION Trial Group Control Group
(n=100) (n=28)
Allocation to No New
Intervention intervention
(n=100) (n=28)
I I
FOLLOW UP Lost to follow up Lost to follow up
(n=0) (n=3)
Underwent TKA
I I
ANALYSIS Analysed (n=100) Analysed
(n=25)

Fig.9 CONSORT Chart
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The patients did not differ much in basic
demographic and clinical data in two groups
(Tablel).

Table 1: Some baseline characteristics of OA knee
in both groups

Table 3: Comparison of Final Outcome Scores
between Trial and Control Groups

S. | Outcom| Trial Group Control Group

No| e
Measur 0 24 P 0 24 P
es wee wee | valul wee | wee | valu

ks ks e ks ks e

1 | WOMAC | 71.70| 3.68 | .00 | 53.00/ 71.88| .00

2 | EQ VAS | 22.25| 91.55| .00 | 58.60| 11.96| .00

3 | DFF 10-71 000 | .00 | 9.74° 47 00
4 | DFE 10-97 600 .00 | 9.200 1071 oo

S. [Name of|Trial Control [P
No |Characteristics |((n=100) (n=25) |valu
e
1. |Age in years 57 68 <0.0
Range 30-|Range 50-|05
85 85
2. |Gender Male |42 (42%) |16 (64%)
0.04
Femal|58 (58%) |9 (36%) |°
e
3. |Disease |Bilate|66 (66%) |18 (72%)
Extent ral 0.56
Right |34 (34%) |7 (28%)
4. |Duration (inl29.8 66 0.000
months) Range 1-120Range 6-
180

In the statistical analysis all four outcome
measures at the baseline were compared with
those at the end point (Paired t- test). There
was significant improvement in G1 (P-.00)
while deterioration in G2 (P-.00). See Table 2.

Table 2: Details of clinical score results in both
groups at initial and endpoints

S. | Outcom | Trial Group Control Group
No| e
Measure 0 24 P 0 24 P
s week | week| valu | week| week | valu
s s e s s e
53.0
1 | WOMAC | 71.70| 3.68 | .00 0 71.88| .00
2 |EQVAS | 22.25 21'5 .00 38'6 11.96| .00
3 | DFF 30'71 .00° | .00 2'74 34'47 .00
4 | DFE i0'97 .00° | .00 2'29 30'71 .00

The data recorded at six and twelve weeks in
G1l, WOMAC 16.90 and 7.90; EQVAS 65.32
and 88.89; DFF 1.7° and 0.1°; DFE 2.5° and
0.00°. The similar data in G2 consisted of
64.52 and 89; 33.80 and 21.40; 9.6° and
12.8°; 9.2° and 10.9° respectively. The
clinical improvement in G1 patients was far
superior to that in G2 (Table 4)

Table 4: Treatment Results Analysis

Trial Group Control Group

The improvement was indicated by decrease in
WOMAC, DFF and DFE; by increasing EQ VAS
while opposite changes in case of worsening.
The comparison of final outcome scores
between two groups (Independent t-test) also
showed significant difference (Table 3)

S. Resu|((n=100) (n=25)

No (It
No. of No. of
Patien| Remarks Patien| Remarks
ts ts

1 Full 98 - 2 (8%)By exercises
Relief|(98%) and drugs

2 |Partia2 (2%)Pain subsided;| - -

I deformity
Relief persisted

3 No | ] 15 I
Relief (60%)

4 |CompNIL - 8 Deformity
licati (32%) |and pain
ons worsened

Discussion

The hypothesis was regarding three parts of
OA, viz cause, pathogenesis and treatment.
Out of these, treatment was proved through
experiment while other two by deducing from
its result. When the passive flexion/passive
extension as treatment was found to be
effective, the related cause and pathogenesis
were presumed to be proved.
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Synovium is non innervated thin lining of
capsule & secretes synovial fluid which
traverses from periphery to all around
cartilages. Its speed is increased by mutual
movements between femur and tibial6.
Cartilages are devoid of blood vessels and
sensory nervesl?7, unable to regenerate &
conduct pain sensation from knee to brain.
They receive their supplies through synovial
fluid only. These anatomical facts show that
the articular cartilage cannot be the seat of
this disease, as it is insensitive to pain. The
pain in the condition develops only on joint
movement which indicate that responsible
structure must be capable of undergoing
momentary structural change. This criterion is
fulfilled only by the joint capsule.

A body structure, due to any cause, when
does not perform its function, loses its
functional capacity. For example, the uterus
after menopause cannot conceive, knee kept
in a plaster cast for some time cannot flex
soon exhibiting DFF and shortening anterior
part of capsule (Table 5) and an immobilized
elbow in semi flexed position neither can fully
flex nor extend soon after plaster removal.

Inferences:

e Denied 140¢° flexion caused 140° of DFF.

e Denied degree of flexion = degree of DFF

e Denied flexion is a functional anomaly
represented by DFF

e 140° of DFF caused 7.5 cms shortening in
anterior capsule.

e It indicates that pathogenesis is contracture
formation in capsule due to DFF. As per
literature any knee anomaly produces OA
Knee often after many years18.

After plaster removal patient regains full
flexion by folding knee itself repeatedly, which
meant that passive flexion removed the DFF.
Similar event was related to the DFE which
was removed by passive extension. Thus
passive flexion & passive extension are the
methods of treatment of DFF and DFE
respectively. For hypothesis summary see
Fig.10

Improved outcome measures indicate that the
unknown factors (causes, pathogenesis and

treatment) are discovered & the hypothesis
proven (Table 6).

Limitation in this study: The G2 was smaller
than G1 due to unavailability of patients
fulfilling the inclusion criteria. To the best of
my knowledge, this is second study of its kind,
first onell was also conducted by me. The
present study is much improved in form of an
RCT. As regards the comparison of results in
literature Heidari4 has described the incidence
of OA Knee to be more in those who work in
standing or those who work in squatting. In
the present study first group coincided with
patients having DFF & second those with DFE.
Incidence in first was 60 (60%), in second 28
(28%) but only 12 (12%) in rest. The later
observation is coinciding with the former.

Table 5: Showing relation among Denied Knee
Flexion, DFF & Length of Anterior Capsule

Length of Femur
Knee Denied ROMDFF shaft & Anterior

Flexion Knee Capsule* (in
cms)
Full Full

Flexion [Extension

0° -

Normal il 1450 Nil 661 58.5
Plastered |140° |0° -/140°58.5 58.5
(with 05°

50flexion)

*Presumed to be the distance between anterior
superior iliac spine and tibial tuberosity

TMeasurement of anterior capsule, in full flexion,
was taken in unaffected contralateral leg

The hypothesized treatment (CCT) Ilooks
superior to those described in literature.

There is a drawback in this therapy that the
elongation in the contracture is short lived
which necessitates its frequent sessions. The
steps of this therapy look imitation of
physiotherapy and exercises which undermine
their impression. The future research should
be directed to obtain permanent/long-lasting
corrections of the contracture so the CCT may
not be a lifelong necessity. Other field of
research will be to design a lifestyle which will
prevent the disease automatically. At present,
according to literature the cause and specific
treatment of this disease are not known. The
results of this study will remove this lacuna.
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Table 6: Showing important aspects of Results

S.No. Result Summary Interpretation Significance Whether proves
hypothesis
1. . *WOMAC Decreased score signifies measurableQuantitative proof ofiYes
score(71.70 t03.68) improvement cure!?
2. 1 *EQ VAS Increased score signifies measurableQuantitative proof ofYes
score(22.25 to 91.55) |improvement cure'®
3. Abolished- DFF Average flexion increased fromProof of causeYes
Initial-10.71° 134.29° tol45° by passive kneeremoval
Final-.00° flexion through anterior contracture
correction
4. Abolished-DFE Average extension increased fromProof of causelYes
Initial-10.97° 10.97° to 0° by passive kneeremoval
Final-.0° extension through posterior
contracture correction
5. Relief in symptoms
(Table 4)
A. G1- CCT cured a large percentage ofProof that CCT isYes
full relief-98 (98%) patients. specific treatment
Partial relief-2 (2%)
Comp”cation_ nil Proof that non CCT)Yes
B. G2- Non CCT curgd in  much Iessyvas ' almost
Full relief-2 (8%) percentage of patients ineffective

Partial relief-nil
No relief-15 (60%)
Complications-8

(32%)
The addition of these facts will enhance the passive extension when cause is DFE and
knowledge of disease and improve its both when causes are combined.

treatments. By the results of this study, there
can be vast change in the clinical practice. So
far, the disease being treated by orthopaedic
& general surgeons, physiotherapist and
quacks by various surgical operations,
medicines, and devices without unfounded
basis. Now the treatment shall be easy and
would be carried out by orthopaedic & general
surgeons and even by general medical
practitioners.

Sources of Support - This research did not
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agencies in the public, commercial, or not-for-
profit sectors Competing Interests
statement - No conflict of interests

Submission declaration - This workll has
been published previously which is now a
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Informed consent was obtained from each

Conclusions .
patient.

e Cause of Primary Osteoarthritis Knee in a
patient is prolonged Deficient Full Flexion
/Deficient Full Extension or both.

e Pathogenesis of Osteoarthritis Knee is

Obtained permissions for use of following
copyrighted material

a. WOMAC Osteoarthritis Index14
formation of contracture in joint capsule. b. EQVAS scalel5
The contracture forms in front when cause c. Indian Journal of Physiotherapy and
is DFF and in back when cause is DFE. Occupational Therapy11

e The treatment of Primary Osteoarthritis
Knee is passive flexion when cause is DFF,
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Clinical and functional outcome of uncemented total hip replacement in
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Abstract

Background: Avascular necrosis of femoral head is a common problem. New cases are now a days
diagnosed early and treated early, because of Ayushman bharat yojna. It mostly affects the femoral
head (hip joint). Its management can be conservative or invasive. [1-4]. Total hip arthroplasty is
the treatment of choice for third and fourth stage avascular necrosis [5-8].

Material & Method: Fifty patients of Avascular necrosis of femoral head of stage III and IV are
operated by uncemented total hip arthroplasty and their results were assessed by Harris hip score.

Results: The mean Harris hip score during preoperative stage was 33.27 and during postoperative
stage was 91.60. Excellent results are seen in 44 patients, good results are seen in 6 patients, poor

or very poor results are seen in none patients.

Conclusion: Current generation of uncemented
radiographic outcomes in intermediate duration of follow up in avn of hip.

implants provide satisfactory clinical and

Keywords: Avascular necrosis of femoral head, uncemented total hip arthroplasty

Address of correspondence

Dr Vivek Singh

Professor & Unit head, Department of
Orthopaedics, R. D. Gardi Medical
College, Ujjain

Available from:
Email-drviveksingh29@rediffmail.com

How to site this article

Singh V, Bhinde S, Patidar A, Jain S, Sharma SK

Clinical and functional outcome of uncemented total hip
replacement in patients with avascular necrosis of femoral
head, Orthop J MPC. 2022;28(1):44-47

https://ojmpc.com/index.php/ojmpc/article/view/154

Introduction

Incidence of AVN of femoral head is
increasing, approximately 15,000 to 30,000
new cases occur annually in the USA. In India
as there is no statistical data available,
considering the population around 1.3 billion
approximately 70000 to 90,000 patients get
affected with AVN [1-2]. The disease
occurrence is more in men than in women.
Avascular necrosis is a disease where there is
cellular death of bone components due to
interruption of the blood supply. If avascular
necrosis involves the bones of a joint, it often
leads to destruction of the joint articular
surface followed by secondary osteoarthritic
changes in the hip [3-5]. Total hip
arthroplasty is the only effective treatment of
AVN of the femoral head when the disease
process has reached Ficat and Arlet stages III
and IV [6-8].

Cementless total hip arthroplasty remains a
reasonable treatment option for advanced
osteonecrosis of the femoral head. Avascular
necrosis occurs due to impaired blood supply
to the bone. It can be caused by fractures,
dislocations, chronic steroid use, chronic
alcohol use, coagulopathy, congenital source,
and many other factors.

The purpose of this study is to assess the
clinical functional outcomes of cementless
total hip arthroplasty in patients with
avascular necrosis of the hip. Aims and
objectives of the study are, how early the
patients recover from avascular necrosis of
femoral head in arthritis stage following
uncemented total hip arthroplasty and to
study the clinical and functional outcome of
uncemented total hip replacements in patients
with avascular necrosis of femoral head.

Orthopaedic Journal of M P Chapter. 2022. Vol. 28. Issue 1

44




Original Article

Singh et al. uncemented total hip replacement in avn of femoral head

Material and Method

This prospective study was conducted on
patients who had arthritis of hip joints
secondary to avascular necrosis of femoral
head, during 3-year period from April 2018 to
March 2021 in Department of Orthopaedics, R.
D. Gardi Medical College, Ujjain. Inclusion
criteria was patients of avascular necrosis of
femoral head, patients in the age group of less
than 60 years and patients willing to give
informed consent. Exclusion criteria was
patients of age more than 60 years, patients
with systemic and local infections and patients
who are not medically fit for surgery.
Thorough  preoperative assessment like
history, clinical and radiological examination
and routine investigations of the patient done.
The patients were evaluated according to the
modified Harris hip scoring system both
preoperatively and postoperatively [9]. The
scores taken into account were of pain,
function, range of motion, and deformities.

Also, a mention of the limb length discrepancy
and flexion contracture is made. The patients
are reviewed with post op x-rays immediately
after surgery at the end of 6, 12, 24 weeks
after the surgery, then 12-month, 18 month
and 2 years. Radiological assessment was
done with radiogram of the pelvis with both
hips with proximal half of shaft of femur AP
view and lateral view was taken for all
patients. The radiograph was evaluated for
size of the acetabulum, bone stock of the
acetabulum, any protrusion and periacetabular
osteophyte formation, the structural integrity
of the acetabulum, need for bone grafting and
size of the femoral canal.

Table 1: Age distribution of patients studied

Table 3: Post operative Harris hip Score

Rating No. of patients %

Excellent 44 80.0

Good 6 20.0

Poor 0 0

Very poor 0 0

Total 50 100

Table 4: comparison of HHS with other studies.

Study Number of | Post op
patients Mean HHS

Koteshwar et al [20] 30 92

Kakaria et al [21] 20 89

Karimi et al [22] 55 93

Sayed et al [27] 24 85

Our Study 50 91.6

Table 5: Complications

Complications No. of patients %
Nil 44 88
Foot drop 1 02
Dislocation 1 02
Superficial infection 2 04
Deep Infection 1 02
Periprosthetic Fracture 1 02
femur

Total 50 100

| Age in years No. of patients %
21-30 5 10
31-40 26 52
41-50 13 26
51-60 6 12
Total 50 100

Table 2: Harris hip score, preop and post op

Preop Post op
Pain 10.13 42.13
Gait 10.53 30.33
Activity 5.17 11.40
Absence of deformity 4.00 4.00
ROM score 2.17 4.63
Total 33.27 91.60

Table 6: Comparison with other studies

Studies [Cemented/ |[Follow |Number |Revision
Cementless|up of cases |Rate
THR in years %

Salvati |Cemented |8 28 37

et all

[23]

Kim etlCementless |7.2 78 21.8

al [24]

Piston etfCementless (7.5 35 6

al [25]

Lins etlCementless |5 37 8.1

al [26]

Our Cementless |3 50 0

study

Figure 1 - Preop Figure 2 - Bilateral THR
xray, 35yr/f done

The aim of the templating was to obtain the
following results postoperatively an acetabular
socket located in the anatomical position, center of
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rotation of femoral head located in its normal
anatomical position, restoration of limb length and
restoration of abductor moment arm. Informed
written consent is taken from the patients. All the
patients were operated by Posterior (Southern or
Moore’s) Approach.

Figure 3- Follow up Figure 4- Follow up

Discussion

This study has shown that, the mean age of
patients in the study group was 32.30 years.

About 26 (52%) of the avascular necrosis
patients in the study group belonged to 31-40
years age group. In contrary to these findings,
a multivariate analysis identified young age at
onset of avascular necrosis [10-12] The sex
distribution of the study group has shown
that, about 42 (84 9%)of the patients were
Males and 8 (16%) were females. Other
studies like Tofferi JK, Gilliland W, also found
the same results [12, 14]. The analysis of
patients for the etiology of AVN showed that in
42 (84%) of the patient developed AVN of hip
joint the cause was idiopathic, 5 (10%) of
patients developed AVN secondary to
corticosteroid use, and secondary to post
trauma 3 (6%)patients developed AVN of the
hip joint. In a study by Koo & Kim et al
showed, 65% of AVN due to idiopathic cause
and 10% to 30% cases due to corticosteroid
therapy which is quite similar to this study
[13]. In our study, most 22 (44.0%) of the
patients of had left hip replacement, 18 (36%)
had undergone right total hip replacement and
10 (20%) had undergone bilateral total hip
replacement. These results were similar to the
findings of Jacobs et al [14]. All of the patients
50 (100%) had wuncemented type of
arthroplasty. The new generation of
uncemented prosthesis had demonstrated
improvement in clinical and radiological

outcomes compared with those associated
with early designs of prosthesis inserted
without cement [15]. Pain relief, Functional
gait and activity and range of movement
Score, all have improved post operatively.
Excellent results are seen in 44 (88%)
patients, good results are seen in 6 (12%)
patients, poor or very poor results are seen in
none patients. The mean Harris hip score
during preoperative stage was 33.27 and
during postoperative stage was 91.60. Almost
similar results are seen in other studies [10-
16]. In our study group, postoperative limb
shortening was not seen in 38 (76%) of the
study group. About 4 (8 %) and 3 (6%)
patients of our study group had Ilimb
shortening of 1 cm and 1.5 cms respectively.
Over lengthening of 1 cm is seen in 5
unilateral THR cases and a lengthened limb is
more poorly tolerated. Konyves and Bannister
noted that Ilengthened Ilimbs were also
associated with lower clinical hip scores[19].
Limb-length discrepancy can result from a
poor preoperative patient evaluation as well as
intraoperative technical errors with regard to
the level of resection of the femoral neck, the
prosthetic neck length, or the failure to restore
offset. Most 44 (88%) of the patients in the
study group had no complications. The
common complication in the study group was
superficial infection in 2 patients which is 4%.
In a study by Meek RM, Garbuz DS [17],
intraoperative fracture was observed in 4.3%
of hips, sciatic nerve palsy was observed in
1.1%, 14% of the cases were revised because
of aseptic loosening. In a study by Learmonth
ID showed periprosthetic fracture in 8.6%
cases[17,18]

Conclusion

Total hip arthroplasty is a well-documented
surgical procedure for AVN hip. It relieves pain
and functional disability of patients with
arthritis of the hip, secondary to AVN and
improving their quality of life. The outcome of
the THR of hip joint is determined the design
of component, the selection of the patients,
and the operative technique. The results of the
procedure needs long term studies for
evaluating the complete effect. Current
generation of uncemented implants provide
satisfactory clinical and radiographic outcomes
in intermediate duration of follow up. Even

Orthopaedic Journal of M P Chapter. 2022. Vol. 28. Issue 1

46



Original Article Singh et al. uncemented total hip replacement in avn of femoral head

though the procedure is not free of result. In future, cases of AVN hip may
complications, the overall functional and increase because of execessive use of steroids
clinical outcome had shown good to excellent in Covid 19 treatment.
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Paediatric Tuberculous spinal abscess causing compression at the lumbar
level

Mehta R, Agrawal A, Singh V

Investigation performed at R.D. Gardi Medical College, Ujjain (M.P.)

Abstract

Incidence of paediatric spinal tuberculosis (TB) is increasing. Paediatric spinal TB is known to cause
rapid bony destruction and deformity progression. We present a 4-year child with lumbar kyphotic
deformity, progressive lower limb weakness and early bladder involvement. Imaging revealed near
complete destruction and retropulsion of L4 vertebra with spine at risk signs. Posterior
decompression, L1 to S1 fixation with pedicle screws and punching the remaining L4 body ventrally
was performed. With aggressive post-operative physiotherapy and AKT patient recovered
neurologically from Frankel C to Frankel E grade with complete radiological resolution of disease at
final follow-up of 1 year. No further progression of deformity was observed at final follow-up.

Conclusion: Early diagnosis, timely and judicious surgical intervention is the key to management of
paediatric spinal TB.
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Introduction levels. MRI and CT scans revealed complete
o o _ destruction with retropulsion of L4 vertebral
The incidence of vertebral TB is increasing and body and partial destruction of L2L3L5

it accounts for 10-20% of all extra-pulmonary
cases of TB(1). Thoraco-lumbar junction is the
most commonly involved site followed by
lumbar and cervical region.(2) Spinal TB Surgical Procedure
occurs most commonly in children and young
adults(3). Early diagnosis and intervention is
required in children as it may lead to bony
destruction, deformity of the growing spine
and severe neurological complications.

vertebra. Spine at risk signs were present
hence surgery planned.

Under GA in prone position with all bony
prominences well padded. The procedure was
performed under C-arm guidance. Midline skin
incision given, posterior only approach was
used. L3 partial L4 complete Lt. laminectomy
Case Report with L1-S1 posterior decompression with
instrumented fixation (3.5mm pedicle

A 4yr old female child presented with the screws)was performed.

complains progressively increasing back pain

and bilateral lower limb weakness since 2-3 Retropulsed L4 fragment was punched
months, with inability walk or sit without ventrally. Customised LS corset was applied
support since last 15 days. Frequency of and patient was registered for ATT category-1
micturition was increased and constitutional for 9 months. Patient was followed up and
symptoms were present. Neurological status clinical, radiological and haematological
was Frankel grade C.(4) assessment was done every 2wks, 6wks,

3months, 6 months till 12 months. At final

Pre-op xray suggested of mild lumbar follow up, patient came walking without

kyphosis with vertebral destruction at multiple
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support and neurological recovery was
complete (Frankel grade ‘E’).

There was complete resolution of disease
radiologically. Disease healed completely and
there was no central compression of dura at
L3L4 level.Mild segmental kyphosis still
persisted.

Fig. 5, 6, 7. Intra op and post op picture
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Conclusion

Spinal TB requires multidisciplinary team for
its management. Early detection, timely and
judicious surgical intervention are the key to
surgical management and prevention of
complications.
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Manuscript submitted should be easy to read & edit. Detailed instructions
are available on the website www.icmje.org , which gives guidelines for
uniform requirements for manuscripts submitted to biomedical Journals.

All manuscripts submitted to the journal must be original research
submitted to Orthopaedic Journal of M P Chapter (OJMPC) alone, must not
be previously published, already accepted for publication, or under
consideration for publication elsewhere, and, if accepted, must not be
published elsewhere in similar form, without the consent of editor-in-chief
or publisher. All the manuscript submitted to the journal receives individual
identification code and would initially be reviewed by the editors then
undergoes a formal double blind peer review process before publication.

Article Proof

Manuscripts accepted for publication are copy edited for grammar,
punctuation, print style, and format. Page proofs are sent to the
corresponding author through e-mail. They must carefully check and return
the revised manuscript within 72 hours. It is the responsibility of the
corresponding author to ensure that the galley proof is to be returned
without delay with correction. In case of any delay, authors are responsible
for the contents appeared in their published manuscripts.

Categories of Articles

Article can be sent as Research/Original article, Review article, brief
reports, Case report & Letter to editors.

(a) Original article

Original articles should contain original research relevant to Orthpaedics
and allied specialties and includes case control studies, cohort studies,
interventional studies, experimental study. Text of study is usually divided
into sections introduction, methods, Results & Discussion. Manuscripts
should be accompanied with an abstract (divided into Background,
Methods, Results and Conclusion) in not more than 250 words. Four to five
key words in alphabetical order should be provided for indexing along with
abstract.

The typical text length for such contribution in 2500-3500 words
(excluding Title page, abstract, tables, figures, acknowledgements, &
references)

(b) Review Article

Journal encourages submission of review article on topic of general
interest. The typical length should be about 3000 words (excluding tables,
figures & references) manuscript should be accompanied with Abstract of
less than 250 words.

(c) Case Report

Clinical case highlighting uncommon condition or presentation are
published as care reports. The Text should not exceed 1000 words & is
divided into sections i.e. abstract, Introduction, case report and discussion.
Include a brief abstract of about 100 words.

(d) Brief Report

Short account of original studies are published as brief reports. The text
should be divided into section i.e. abstract, introduction, methods, results &
discussion.

A series of cases can also be considered as brief report, provided the
number of cases is reasonably large. Abstract should be 100-150 words
with 3-5 keywords. Text should not contain more than 1500 words.

(e) Letter to Editor(s)

The editor welcomes and encourage correspondence relating to articles
published in journal. Letter may also relate to other topic of interest to
medical professional. Letter should not be more than 300 words.

Preparation of Manuscript

Title: The title of the article should be approximately 10-15 words (this
may be changed with the author’s approval). The first character in each
word in the title has to be capitalized

Authors: The full names, qualifications, designation and affiliations of all
authors should be listed at the beginning of the article. E mail id of all author
is must. Your Manuscript should be typed, double-spaced on standard-sized
- A 4 paper with 1" margins on all sides. You should use 12pt Arial font for
manuscript, Subheadings should be in 12 point Bold Arial.

Aresearch paper typically should include in the following order

Abstract : (Limit of 250 Words) a brief summary of the research. The
abstract should include a brief introduction, a description of the hypothesis
tested, the approach used to test the hypothesis, the results seen and the
conclusions of the work. It can be a structured like Background, Methods,
Results, Conclusion.

Key Words: write no more than six keywords. Write specific keywords.
They should be written left aligned, arranged alphabetically in 12pt Arial.

Introduction: Description of the research area, pertinent background
information, and the hypotheses tested in the study should be included
under this section. The introduction should provide sufficient background
information such that a scientifically literate reader can understand and
appreciate the experiments to be described. The specific aims of the project
should be identified along with a rationale for the specific experiments and
other work performed.

Material & Methods: Materials and/or subjects utilized in the study as

well as the procedures undertaken to complete the work. The methods
should be described in sufficient detail such that they could be repeated by a
competent researcher. The statistical tool used to analyze the data should
be mentioned. All procedures involving experimental animals or human
subjects must accompany with statement on necessary ethical approval
from appropriate ethics committee.
Results: Data acquired from the research with appropriate statistical
analysis described in the methods section should be included in this section.
Results should be organized into figures and tables with descriptive
captions. Qualitative as well as quantitative results should be included if
applicable.
Discussion: This section should relate the results section to current
understanding of the scientific problems being investigated in the field.
Description of relevant references to other work/s in the field should be
included here. This section also allows you to discuss the significance of
your results - i.e. does the data support the hypotheses you set out to test?
This section should end with new answers/questions that arise as a result of
your work.
Conclusion: This should have statement regarding conclusion drawn
from your study only.
Tables:
= Tables should be self-explanatory and should not duplicate text
material.

= Tables with more than 10 columns and 10 rows are not acceptable.

= Number tables, in Arabic numerals, consecutively in the order of their
first citation in the text and supply a brief title for each.

= Place explanatory matterin footnotes, not in the heading.

= Explainin footnotes all non-standard abbreviations that are used in each
table.

= Obtain permission for all fully borrowed, adapted, and modified tables
and provide a credit line in the footnote.

= Forfootnotes use the following symbols, in this sequence: *, t, #, §, ||,1
Pl i i

= Tables with their legends should be provided at the end of the text after
the references. The tables along with their number place in the text.

= Figures:

= The maximum number of figures should be limited to four.

= Upload the images in JPEG format. The file size should be within 4 MB in
size while uploading.

= Figures should be numbered consecutively according to the order in
which they have been first cited in the text.

= Labels, numbers, and symbols should be clear and of uniform size.

= Titles and detailed explanations should be written in the legends for
illustrations, and not on the illustrations themselves.

= Send digital X-rays, digital images of histopathology slides, where
feasible.

= If photographs of individuals are used, authors should take written
permission to use the photograph.

= If a figure has been published elsewhere, acknowledge the original
source and submit written permission from the copyright a credit line
should appearin the legend for such figures.

= If the uploaded images are not of printable quality, the publisher office
may request for higher resolution images which can be sent at the time of
acceptance of the manuscript. Ensure that the image has minimum
resolution of 300 dpior 1800 x 1600 pixels.

= The Journal reserves the right to crop, rotate, reduce, or enlarge the
photographs to an acceptable size.

= Acknowledgments: Limit to 100 words.

= References:

= The references / bibliography should be in Vancouver style. For full
details on this refer to the following link to university of Queensland
http://www.library.uq.edu.au/training/citation/vancouv.pdf .

= The titles of journals should be abbreviated according to the style used
in Index Medicus.

= Usethe complete name of the journal for non-indexed journals.

= Avoid using abstracts as references.

= Information from manuscripts submitted but not accepted should be
cited in the text as "unpublished observations" with written permission
from the source.

= Journal article: list first six author followed by et al. eg (Dumbre Patil SS,
Karkamkar SS, Dumbre Patil VS, Patil SS, Ranaware AS. Reverse distal
femoral locking compression plate a salvage option in nonunion of
proximal femoral fractures. Indian J Orthop 2016;50:374-8)

= Books and Other Monographs

Personal author(s): Ringsven MK, Bond D. Gerontology and leadership
skills for nurses. 2nd ed. Albany (NY): Delmar Publishers; 1996.

Editor(s), compiler(s) as author: Norman 1], Redfern SJ, editors. Mental
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