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Editorial

Orthopedic Education — Where we stand

Gohiya A.

India having a huge population with majority of
people residing in villages with poor access to
health facilities is a major challenge to health for
all mission. Increase in life expectancy leading
to increase in the geriatric population thus
increasing the load of degenerative and fragility
fracture related patients is one challenge for
orthopaedicians, other challenge is epidemic
road traffic accidents increasing the burden to
orthopaedic surgeons [1]. To provide adequate
Orthopaedic health care to Indian population we
need more orthopaedician which are well
equipped to cater the needs of the society.
Being a resource limited country the orthopedic
training and orthopedic services have to
contribute to each other to improve the bone
health of the nation. Every country has different
medical education system so as to fulfil the
medical needs specific to their inhabitants [2].

India is having a poor doctor patient ratio which
is even worse for orthopaedic care providers
and most doctors are concentrated in the city
areas, making the ratio very poor in villages
where the majority of Indian population resides.
Primary care physician or first contact physician
in rural and sub urban areas is generally a
MBBS graduate or an alternative medicine
practitioner who is not adequately trained in
identifying and providing primary care in
common orthopaedic emergencies. In places
where trained personnel are available the
problem is of having optimal infrastructure to
provide required care. The standard treatment
guidelines for management of common
orthopaedic ailments is not existing in India. The
lack of proper referral system makes the scene
worse making the health care system inefficient
due to overload at tertiary care centres.

When it comes to care provided by the
orthopaedic specialists for one condition the
care provided is not uniform throughout different
parts of the country. Orthopaedic training is not
customised as per our need.

It was noted long back that there has been a
considerable decline in standard of knowledge,
particularly the basic sciences, namely anatomy,
embryology, physiology, pathology, and genetic
engineering which are alternatively going to play
vital role in development of speciality [3]. The
postgraduate training in India is not
comprehensive enough and some graduates
may have insufficient training to practice
independently [4].

In India there is one death every 4 minutes due
to road traffic accidents, for every death there
are 30 severe and 50 minor injury patients [5].
Primary care physician encounters trauma more
than any other condition. Making orthopaedics a
major subject in MBBS training program and
providing practical training during internship can
improve the level of care. During post graduate
courses inclination of students and teaching
faculty is towards super speciality like spine
arthroscopy, arthroplasty and at the end of
course  students are incompetent to
independently take care of common traumatic,
infective, neoplastic, degenerative  and
deficiency diseases [6]. The post graduate
curriculum needs to be revised and focussed on
the immediate needs of the society. The
imparted training and assessment test should be
uniform throughout the country to ensure
standardised orthopaedic care to whole society.

Current literature is full of evidences for
management of almost all clinical conditions
which are prevalent in western world, in contrast
the scarcity of literature for conditions endemic
in India pose a decision-making problem. Proper
training during postgraduate training to perform
a quality research for the conditions which are
endemic in our country can make a difference.
Developing research instinct in all trainees is
highly desirable [7]. All the improvements in the
orthopaedic training are not possible without
having a brigade of trained competent medical
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teachers justifying the need for a structured and
mandatory faculty development program [8].

We have lots of advantages, huge number of
patients which we have, makes us capable of
making guidelines for the orthopedic practices in
the developing countries. This is possible by
introducing mandatory research to the
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Original Article

Comparative study of two techniques of percutaneous pinning of displaced
supracondylar humerus fracture

Aher D, Mishra R K, Gohiya A.

Investigation performed at department of orthopedics, Gandhi Medical College, Bhopal
Madhya Pradesh, India

Abstract

Background: supracondylar fractures of the humerus are very common fractures in paediatric age
groups. If displaced, preferred treatment is close reduction with percutaneous K-wire fixation. This study
compares the functional outcome of cross K-wires Vs lateral K-wires in Gartland type Ill supracondylar
humerus fractures in paediatric age groups

Methods: 60 cases of supracondylar fractures of the humerus Gartland type lll in children operated with
closed reduction and pinning of which 30 were of lateral and 30 were of cross K wire groups from
January 2015 to June 2017 with minimum 4 months follow-up period were included.

Results: Functional outcome of the patients was assessed by Flynn’s criteria. Results were excellent
13.33 %, good 40% fair 46.6% in cross K wire group and excellent 6.6 %, good 46.6%, fair 40% and
poor 6.6 % in lateral K wire group.

Conclusion: Both lateral entry pin fixation and crossed pin fixation are effective in the treatment of

Gartland type Ill extension supracondylar fractures of the humerus in children.

Keywords: Cross k wires, Lateral pinning, Gartland type Il Supracondylar fracture humerus.
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How to site this article: Aher D, Mishra R K, Gohiya A:
Comparative study of two techniques of percutaneous pinning
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Introduction

Supracondylar Humerus Fracture is most
common fracture around elbow in pediatric
age group. Supracondylar Humerus
Fracture has an incidence of 50-70 %, of
which extension type is about 98 % and
flexion type about 2% [1].

Supracondylar Humerus Fracture can be
managed by both non-operative or operative
treatment. The decision to operate depends
upon the fracture type and stability after
reduction. For undisplaced fractures, plaster
suffices, but for displaced fractures, fixation
with K-wire is preferred [2].

Available treatment options for displaced
supracondylar humerus fracture (Gartland

Type 3) are Closed reduction and
percutaneous pinning or Open reduction
and K wire Fixation [3].

Loss of reduction and subsequent malunion
is generally seen when type Il fractures are
treated in plaster, which led to percutaneous
pinning as preferred option [4]. There are
various techniques of percutaneous pinning
with literature supporting one over the other
based on biomechanical advantages shown
in vitro. This study is aimed to compare
functional outcomes and complications
between two techniques (crossed pinning
Vs lateral pinning) of percutaneous pining of
displaced Supracondylar Humerus Fracture
in pediatric age group.
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Materials and Methods

This was a prospective, randomized study
conducted in the Department  of
Orthopaedics and traumatology at Gandhi
Medical College and Hamidia hospital
Bhopal from January 2015 to June 2017.
Total 60 patients with 30 patients each in
cross k wires and lateral pinning group were
observed.

Inclusion Criteria

1. Age 2 - 12 years

2. Presenting within 1 week of injury

3. Closed fractures

4. Gartland Type-IIl supracondylar
fracture

Exclusion Criteria

1. Open fractures
2. Floating elbow injuries
3. Previous fracture in the same elbow.

All patients with Supracondylar fracture
humerus reporting to emergency
department of Hamidia hospital were
evaluated by thorough clinico-radiological
examination. Patients who fulfilled the
inclusion criteria and whose parents gave
the consent to be registered in study, were
enrolled in the study as per the detailed
proforma. Patients were allocated to one of
the groups (Crossed pins Vs Two Lateral
Pins) with the help of computer-generated
random table. Type Il supracondylar
humerus fracture were posted in operation
theatre as early as possible after work-up.
Under appropriate anesthesia patient was
positioned supine on the operating table,
affected limb scrubbed, painted and draped.
Limb was placed over the sterile draped C-
arm image intensifier. |Initially, closed
manipulation was performed with linear
traction and flexion of elbow, pushing the
distal fragment anteriorly. Assessment of

reduction was done under image intensifier
in both AP and Lateral views. Following that
fixation by one of the two techniques was
done depending on the randomization.

In crossed pinning technique, lateral pin was
inserted first and medial pin was placed with
the elbow in less flexion to avoid ulnar nerve
injury. In two lateral pin technique two
divergent K-wires were passed from the
lateral condyle. After leaving about 2 cm of
the pins outside the skin, pins were bent and
cut off and well-padded posterior above
elbow slab was applied with elbow flexed to
90° or less. The Neurovascular status was
again assessed post operatively.

The slab and K wires were removed after 4
weeks, and range of motion exercises and
physiotherapy were started. Thus, the
patient was followed up at 1-month, 2-
month, 4 month, 6 months and final follow-
up at 12 months. The functional outcome
was assessed by Flynn’s criteria [5]. The
results were graded as excellent, good, fair
or poor according to the range of motion and
loss of carrying angle. Complications if any,
were also noted.

Results

The average age was 7 years (range 2-12
years) with a peak incidence in 5-8 years.
40 patients were having Left side and 20
patients were having right side fracture. Fall
on outstretched hand contributed to about
96% cases. In 60 % cases, Postero-medial
displacement of distal fragment was seen.
The average follow-up duration for patients
was of 6 months. Radiological union was
seen on an average in 5 weeks. Loss of
Baumann’s angle of 5° was seen in 33%
lateral pinning cases and in 20% cross k
wires cases. Loss of Baumann’s angle of 2°
was seen in 33% lateral pinning cases and
in 30% cross k wires cases.
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Functional Outcome (Flyn Criteria)
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Figure 1: Functional Outcome of two groups

Mean carrying angle loss was 3° in lateral K
wire group and 2° in cross K wire group,
which was statistically significant(p<0.05).
This loss of carrying angle was more in
lateral group probably due to less stable
construct. Loss of range of motion was 10°
in cross k wires group and 11° in lateral
pinning group, which was not statistically
significant.

In this study, no pin tract infection was
noted, no ulnar nerve was injured. Loss of
reduction was seen more in lateral wire
group but eventually all achieved
radiological union with < 5% angulation. The
difference in functional outcome between
the two groups was not statistically
significant (P=0.69).

Discussion

Fracture that occurs at supracondylar area
or metaphysis of distal humerus is labelled
as Supracondylar Fracture. For closed
reduction and percutaneous pinning, two
configuration of K-wires exists either lateral
pinning or cross K-wires. In this study, the
average age was 7 years (range 2-12 years)
with peak incidence in 5-8 years. Other
authors reported similar age groups,
average age 7 years by Ramsey and Griz
[6], 6.4 years by Nacht et al [7].

In this study, there were 90% male, Fowles
and Kassab reported 89% [8] and Nacht et
al 50% male preponderance [7].

In this study, left sided fractures were more
than right sided fractures. Fowles and
Kassab showed left (57%) more involved
than right [8]. Similar results were seen in
study by Nacht et al (55%) [7].

In this study, fall on outstretched hand
(96%) was the most common mode of
injury, similar findings were shown by
Mostafavi and Bhuyan [9,10].

In our study, the average radiological union
was seen in 5 weeks (range 3 to 9 weeks).
Sudheendra et al reported average
radiological union at 7.6 weeks [4] Rijal and
Pandey reported radiological union in 6
weeks [11].

In our study, Cross k wires had better
stability. Lee SS et al and Zioutset al
reported that medial and lateral entry
provides greater torsional rigidity than lateral
entry pin fixation does [12,13]. Sudheendra
et al. in their study noted 82% excellent
results and 18% good results in cross k
wires case and 71% excellent results and
29% good results in lateral pinning case [4].
Raffi ¢ et al. in their study found 72%
excellent results and 28% good results with
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lateral pinning [14]. Khan obtained 88%
excellent, 4% good and 4% poor results in
his study [15]. In our series, the functional
outcome following cross k wires was
excellent in 13.33%, good in 40% of cases,
fair 46.6 % and poor in 0 % and lateral
pinning showed 6.6 % excellent ,46.6%
good results, 40 % fair with 6.6 % poor
results. The difference in functional outcome
between the two groups was not statistically
significant (P=0.69).

No ulnar nerve palsy occurred in our study.
Skaggs et al. found no ulnar nerve palsy
and no reduction was lost in 124 children
managed with only lateral-entry pins [16].
Skaggs et al. noted the incidence of ulnar
nerve injury as 4% in patients whom the
pins were applied without hyper flexion of
the elbow and as 15% in whom the medial
pin was applied with the elbow hyper flexed
[17]. The rate of ulnar nerve injuries varies
in different studies. Lyons et al. have
reported this number as 6%, Royce et al. as
3%, Agus et al. as 58% [18,19,20]. No Pin
tract infection occurred in our series. In the
series by Mostafavi and Sperothe incidence
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A prospective study to compare efficacy of local corticosteroid and platelet
rich plasma injection for treatment of lateral epicondylitis

Yadav S S, Shekhawat Y S, Gupta S, Kirar S, Utekar R.

Investigation performed at Department of Orthopedics, G R Medical College, Gwalior
Madhya Pradesh, India

Abstract

Background: Several modalities of management are available for lateral epicondylitis which is a
common cause of pain around elbow. Corticosteroid for long time remained gold standard treatment of
choice but Studies have suggested the use of platelet rich plasma (PRP) as a safe and effective choice
of therapy. Purpose of this study was to evaluate the efficacy of autologous PRP vs steroid injection in
treatment of chronic lateral epicondylitis.

Methods: It was a Randomized control trial of 60 cases with at least 6 months of symptoms. PRP was
prepared from 40 ml autologous venous blood by double centrifugation method. Patients were followed
up to 6 months. All patients had a baseline assessment including Visual Analogue Scale (VAS) and
Disability assessment of Shoulder and Hand score (DASH).

Results: Mean age of patients was 36.5 and 38.3 years for PRP and Corticosteroid group respectively.
Success was defined as reduction of pain (VAS) without re-intervention after a follow up of 6 months.
Steroid treatment showed better outcome in short term and PRP showed better outcome in long term.
Both VAS and DASH score showed significant progressive improvement with no complications with PRP
whereas with steroid injection there was recurrence of symptoms after 3 months.

Conclusion: Treatment of patients with Lateral Epicondylitis with PRP decreases pain and significantly
increases function, even after a follow-up of 6 months.

Keywords: PRP; Corticosteroid; Tennis elbow; VAS; DASH
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Introduction

radial collateral ligament but most commonly
extensor Carpi radialis brevis (ECRB) is
involved [1]. Repeated tendon overuse
leads to micro tear in tendon when stretch
exceeds physiological limit of the tissue.
There is ongoing inflammatory process
besides change in complex tendon
structure. Generation of pain may be due to

irritation of mechanoreceptors by traction or
Lesion can be in common extensor tendon, shear forces or activation of nociceptive

extensor Carpi radialis brevis (ECRB), or

Lateral epicondylitis, or “tennis elbow,” is a
frequently diagnosed condition and a
common cause of pain around elbow joint.
The complaint is characterized by pain over
the lateral epicondyle of the humerus, which
is aggravated with resisted dorsiflexion of
the wrist. The incidence is approximately 4
to 7 per 1000 patients per year [1].
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receptors by neurotransmitters such as
substance P [2].

Several modalities of treatment have been
developed which includes rest, nonsteroidal
anti-inflammatory drugs, physical therapy,
tennis elbow belt, corticosteroid injection,
botulinum toxin injection, Extracorporeal
shock wave and pulsed ultrasound. One of
these treatments is injection of platelet-rich
plasma (PRP) which is an autologous blood
product enriched with biological factors
responsible for tissue regeneration.

Corticosteroid work as short-term measure
by reducing the inflammation but it doesn’t
deal with the root cause of inflammation as
PRP does.

The use of platelets as vehicles for the
delivery of growth factors in the form of
platelet rich plasma (PRP) may be just the
beginning of a new medical frontier known
as “orthobiologics.” Since 1992 Platelet-rich
plasma (PRP) is a new technology focused
on enhancing the healing response after
injury of different tissue types [3].

Platelet rich plasma is defined as the
plasma fraction of autologous blood having
a platelet concentration above baseline.
Study has shown clinical efficacy of PRP
use with minimum concentration of platelets
by four times as compare to autologous
blood [4].

As PRP is an autologous blood product, it is
free of transmissible diseases and cannot
cause hypersensitivity reactions. The
healing properties of PRP have been
attributed to the various biological growth
factors like platelet derived growth factor
(PDGF), vascular endothelial growth factor
(VEGF), epidermal growth factor,
hepatocyte growth factor (HGF) and insulin
like growth factor-1[5].

PRP is prepared through a platelet
separation process, which results in an
increased platelet concentration compared

with the original whole blood sample [6]. It is
assumed that when PRP is injected into an
area of tendinopathy, the platelets release a
multitude of growth factors and stimulate a
healing response and many investigators
found increased collagen gene expression
and increased production of VEGF and HGF
in human tenocytes treated with PRP [7].

Materials and Methods

This randomized control trial for evaluating
efficacy of platelet rich plasma vs.
corticosteroid injection in treatment of
Lateral Epicondylitis was conducted in
Department of Orthopaedics Gajra Raja
Medical College and Jayarogya group of
Hospital, Gwalior, Madhya Pradesh.

All patients of “chronic tennis elbow” with at
least 6-month duration of symptoms who
came to OPD of Department of
Orthopaedics were included in the study.

Total 60 diagnosed cases of tennis elbow on
the basis of clinical examination who met
the inclusion criteria were randomized into
two groups (PRP and corticosteroid group).

PRP preparation was done from 40 ml of
autologous venous blood. Blood was
centrifuged at two levels, first 1200 rpm for
10 minutes and second at 2000 rpm for 10
minutes. Patients are analyzed for pain
using VAS score and functional assessment
done using DASH score.

Inclusion criteria: patients having age
between 20 to 70 years and duration of
symptoms at least 6 months.

Exclusion criteria: Patients who did not give
consent for the procedure, patients with
tendon rupture, acute inflammatory disease,
infectious disease, malignancy, history of
autoimmune platelet disorder, history of
consistent use of NSAIDS and systemic
steroid use, anemic patients, patients having
platelet count less than 150,000 per micro
liter, diabetic and pregnant woman.
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2 ml of PRP solution (diluted with plasma)
injected directly into the area of maximum
tenderness using a 22-g needle into the
common extensor tendon using a peppering
technique. This technique involved a single
skin portal and then 5 penetrations of the
tendon. Patients in steroid group received 2
ml of methylprednisolone (40 mg/ml, inj).

Immediately after the injection, the patients
were kept in a supine position without
moving the arm for 15 minutes. Patients
were sent home with instructions to limit
their use of the arm for approximately 24
hours and use acetaminophen for pain. A
formal  stretching and  strengthening
exercises of forearm muscles were initiated
on 2nd day after injection. At 4 weeks after
the procedure, patients are allowed to

proceed with normal sporting or recreational
activities as tolerated. The patients were
assessed using Visual analogue scale
(VAS), Disability assessment of Shoulder
and Hand score (DASH) score before and
after treatment at 2, 8 weeks and 3, 6
months.

Results

Total 60 patients were included in study (30
in each group), demographically both
groups were similar (Table 1). Mean VAS
Score (Figure 1) and DASH score (Figure 2)
before treatment and at each follow-up were
compared (total 5 mean and 2 groups).
There was statistically significant difference
between both groups in all 5 means except
at 2nd and 3rd mean (2, 8 weeks
respectively).

Age (Years) PRP Group Corticosteroid Group Total
21-24 1 0 1
25-29 1 2
3034 7 8 15
35-39 14 12 26
40 — 44 5 4 9
45 -50 2 4 6
51-54 0 0 0
55-60 0 0 0

Total 30 30 60
Table 1: Demographic Data of Both Groups

9

8

——PRP group

Corticosteroid group

) T~

0 T T T

T~

Pre 2 weeks 8 weeks
Procedure

3 months

6 months

Orthopaedic Journal of M P Chapter. 2018. Vol. 24. Issue 1

10



Yadav S S et al: Comparative study of local corticosteroid and PRP for treatment of lateral epicondylitis

Figure 1: Mean VAS score (PRP vs. Corticosteroid group)
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Figure 2: Mean DASH score (PRP vs. Corticosteroid group)
Discussion found mean age 45.6 years (range 24.6 -

This Randomized single blind study was
designed and conducted to compare the use
of autologous PRP to Local corticosteroid in
patients with lateral epicondylitis. Lateral
epicondylitis is one of the most perplexing
disorder of musculoskeletal system with
many possible options of treatment. Most
common etiological factors are repeated
dorsiflexion or pronation and supination
movements. The number of overuse
injuries is not exactly known, but in sports
medicine, they account for 30 to 50% of all
injuries [8]. Studies have shown that people
who have worked for 25 to 35 years are
more likely to develop tendinopathy [9]. In
our study maximum patients were in fourth
decade. The mean age group was 36.5 and
38.3 years in PRP and Corticosteroid group
respectively. Nirschl RP et al in their study
found tennis elbow predominance in fourth
and fifth decade [10]. In our study female
predominance was present 60 % and 66 %
in PRP and corticosteroid  group
respectively. Karen Walker-Bone et al in
their study on occupation and epicondylitis

66.3 years) with 55

% of subjects being female who are involved
in repetitive forearm movements [11].

Nirschl et al found mainly fibro-elastic tissue
and vascular invasion describing this
condition as “angiofibroblastic tendinosis”
[12]. The corticosteroid group was improved
progressively & than declined while PRP
group got progressively improved. After 6
months of follow up the effect in PRP group
was maintained and  declined in
Corticosteroid group. This concludes that
PRP is more helpful in treating lateral
epicondylitis.

Corticosteroid injection which was gold
standard treatment for lateral epicondylitis,
is considered controversial now a days
because studies have proved that it offers
only short-term relief as compare to
physiotherapy and wait and watch policy
[13, 14]. Often results are poor after 3
months of follow-up, there is higher
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occurrence of relapse probably because
steroid leads to permanent changes within
microstructure of tendon as patient has
tendency to overuse the arm after injection
as a result of direct pain relief [15].

Platelet rich plasma is an ideal biologic
product in which patients own platelets are
collected into a highly concentrated form.
Platelets release more than 95% of the pre-
synthesized growth factors within one hour
of activation. This initial burst is followed by
steady synthesis and secretion of growth
factors for their remaining life span [16]. No
activation agent was used during our
procedure, as platelets get activated in vivo
when exposed to thrombin which in turn
produced in response to injection of
platelets using a peppering technique and
exposed collagen also acts as a natural
activator of platelets [17]. There is concern
regarding use of bovine thrombin as
activator, being an exogenous substance, it
can produce detrimental effects and
collagen is naturally involved in clotting
cascade and is attractive alternative to
bovine thrombin.

Use of leukocyte rich or leukocyte depleted
PRP is a topic of debate, presence of
leukocyte in PRP augments its antibacterial
activity and have ability to debride the
tendon and start healing (as leukocytes also
contains growth factors). Presence of matrix
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Abstract

Background: Chronic non healing wounds are a cause of severe pain and disability in a large number of
patients. Usually these patients are suffering from conditions which has lowered their capacity to heal the
wound because of variety of systemic, metabolic or local disturbances in milieu interior. Some of the
commonest types of these non-healing wounds are vascular ulcers, diabetic ulcers and pressure ulcers.
The usual strategy to treat these ulcers like TIME strategy is not always sufficient and some wounds
remain unresponsive to current therapies. Platelet rich plasma (PRP) is a rich source of complex group
of growth factors essential for natural wound repair. PRP therapy was used in current study to assess its
role in healing of chronic wounds.

Methods: The present study was carried out in 35 patients of various age and sex groups. All these
patients had chronic non healing wounds which had not responded to conventional therapy. Wound size
was measured at the initiation of protocol by graph method. PRP was prepared using standard two spin
technique. The PRP so prepared was injected in the periphery of the wound as per STARS protocol
every fourth day. Saline dressings were done regularly and no antiseptics or antibiotics were used. No
analgesics were given. Wound size was determined at every fourth day at the time of injection using
graph method. Results: Out of 35 wounds, 30 wounds healed completely within 40 days of starting
therapy. In none of the cases antibiotics or wound debridement was required. Of the remaining 05
wounds there was a significant reduction in size, pain and infection.

Conclusion: PRP injection for treatment of chronic non-healing wounds is an effective method of
treatment irrespective of their etiology

Keywords: Non healing ulcer, wound care, PRP injections, STARS protocol
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Introduction

Right from the days of Sushruta in Ancient
India, due to frequent battles and wars,
healing of wounds was a matter of concern
[1] Sushruta Samhita has two separate
chapters dealing with healing of these
wounds, and describes more than 100
plants for treatment of wounds both singly
and in combination [2] Sushruta has
mentioned not only procedures and drugs to
obtain a clean wound (VranaShodan)

followed by healing (VranaRopan) but also
medicines to help treatment of keloids [3].

Chronic wounds can be classified into
vascular ulcers (eg, venous and arterial
ulcers), diabetic ulcers, and pressure ulcers.
Some common features shared by each of
these include a prolonged or excessive
inflammatory  phase [4,5]. Persistent
infections, formation of drug-resistant
microbial biofilms, and the inability of dermal
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and/or epidermal cells to respond to
reparative stimuli [6].

Pressure ulcers develop as a result of
prolonged unrelieved pressure and shearing
force applied to skin and the underlying
muscle tissue leading to a decrease in
oxygen tension, ischemic injury, and tissue
necrosis. Pressure ulcers are common in
patients with compromised mobility and
decreased sensory perception
(neuropathies) [7,8].

The phenotypic abnormalities of epidermis-
and dermis-derived cells residing in chronic
wounds include lower density of growth
factor receptors and lower mitogenic
potential preventing them from responding
properly to environmental cues. For
instance, fibroblasts, isolated from patients
with chronic diabetic, chronic nondiabetic
wounds, or patients with  venous
insufficiency, have lower  mitogenic
response to PDGF-AB, IGF, bFGF, and
epidermal growth factor applied separately
or in combination. These findings are likely
due to a decrease in receptor density [9, 10,
11].

Successful treatment of a particular chronic
wound requires a detailed understanding of
the molecular and cellular components
present within each wound bed. Currently,
chronic (and acute) wounds of different
etiologies are treated using a multistep
approach based on contemporary
knowledge of wound healing and known by
the acronym TIME. First, nonviable tissues
(T) from within and around a wound are
removed using surgical debridement or
debriding agents, such as bacterial
Collagenase, Papain, Bromelin etc. Second,
infection and inflammation (I) are minimized
with  antibiotics and anti-inflammatory
preparations. Next, moisture (M) imbalance
is corrected, generally with carefully
selected dressings. Finally, epithelialization
(E) and granulation tissue formation are

promoted by the application of specific
therapies, such as growth factors [12].

The use of TIME strategy is not always
sufficient, however, and some wounds
remain nonresponsive to current therapies.

Platelet and platelet rich plasma

A rich source of the complex group of
growth factors (GF's) essential to natural
wound repair is the platelet [13]. The
platelets act in the hemostasis; wound
healing and re-epithelialization liberating
diverse growth factors that stimulate the
angiogenesis, promoting growth and
vascular fibroblast proliferation that in turn
provide an increase in the collagen
synthesis [14,15].

Platelet rich plasma (PRP) therapy has
accumulated considerable attention over the
two last decades, mainly due to its potential
ability in regenerative medicine, including
oral and maxillofacial surgery, sports and
veterinary medicine. Platelets as a main
components of the PRP, contain more than
1100 different proteins, with numerous post-
translational modifications, resulting in over
1500 protein-based bioactive factors [16, 17,
18]. These factors include immune system
messengers, growth factors, enzymes and
their inhibitors and other factors which can
participate in tissue repair and wound
healing. Another important characteristic of
PRP is that represents an autologous
product, which is prepared from the
patient’'s own blood. Therefore, the use of
autologous PRP eliminates any concerns
about the risk of crossed contamination,
disease transmission or immune reactions
[19, 20, 21].

Materials and Methods

Study Design: Prospective Interventional
Randomized Control Study.

Sample Size: 34 consecutive patients with
chronic (more than 90 days duration)
wounds of varying etiology and depth were
taken up for the study.
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Method: These patients were thoroughly
evaluated. The study group patients were
subjected to wound infiltration of autologous
inactivated PRP prepared by double spin
technique as per the standard protocol,
using 20-40 ml of patient’s blood as per the
size of the wound, using a 22 gauge needle
under strict asepsis. This will be done on the
day of recruitment and subsequently every
4th day till the wound has reached the size
of less than 100 sq. mm. These patients
were dressed with moist saline dressing
only. No antibiotics were used as far as
possible.  Similarly, analgesics were
avoided. No surgical intervention was done
once the patient was enrolled.

Method of preparing PRP

It was done with a double spin method,
using 20ml of venous autologous blood,
freshly drawn from the patient. 5ml blood
was then transferred to 4 EDTA test tubes
each and centrifuged at 2000 RPM for 15
minutes. RBCs got settled in lower portion of
test tube and plasma in the upper part.
Plasma was extracted and collected in a
separate test tube and re-centrifuged at
1200 RPM for 10 minutes. The plasma
further separated into upper buffy coat with
platelet poor plasma and lower 3-4 ml layer
containing platelet rich plasma.

STARS THERAPY PROTOCOL [22]

The autologous PRP thus obtained is
transferred to a 10 ml syringe and locally
infiltrated into wound margins through a 22
gauge needle at a distance of approximately
1cm. The process is repeated every 4th day.
Local moist saline dressing is performed on
alternate days. Diluted cetrimide and
chlorhexidine gluconate solution are used
for cleaning dirty wounds. No further
surgical interventions were undertaken.

Inclusion Criteria
1. All age and genders

2. Wound of the size at least 100 square
mm.

3. All chronic wounds (more than 90 days)
including trophic ulcers, decubitus ulcers,
diabetic and venous ulcers.

Exclusion criteria

1. Wound size less than 100 square mm in
area.

2. Wounds less than 90 days duration.
3. Patient on I/V antibiotics.

4. patient with serious systemic illness and
moribund patients

Results
The results of the study were as follows
Table: 01

Distribution of patients according to size of
wound at start of treatment

Size (cm) Number Percentage
1-10 9 25.71
11-100 22 62.86
> 100 4 11.43
Total 35 100%
Table: 02

Distribution of patients according to rate of

Rate of 20 40 days | 60 days
Healing days
50£5% 25 8 2
reduction
Complete 2 12 16
healing

healing of wound

5 patients did not show complete healing
even at the end of 60 days. However, 4 of
them had significant reduction in size of
wound while 1 did not show significant
healing.
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Table: 03
Distribution of patients according to Pain scoring and initial assessment for pain

VAS | Atstart of therapy 4th day of therapy 20th day of therapy | 40th day of therapy
veore No. % No. % No. % No. %

1-2 19 54.29 31 88.57 29 93.55 9 90

34 7 20 2 5.71 0 0 0 0

5-6 3 8.57 2 5.71 0 0 0 0

7-8 6 17.14 0 0 0 0 0 0
9-10 0 0 0 0 2 6.45 1 10
Total 35 100 35 100 31 100 10 100

Table 4
Distribution of patients according to infection
Infection Number Percentage
Start 12 34.29
4™ Day 4 11.43
20" day 0 0
40" day 0 0
Total 16

Discussion use of minimal equipment and inexpensive

Non healing wounds has been a cause of
concern to mankind since time immemorial.
Not only they cause significant morbidity
and suffering, but the treatment is prolonged
and expensive. Further in spite of all modern
modalities of treatment, a large number of
these wounds fail to heal. A variety of
growth factors and cytokines have been
discovered in last 4 decades which promote
rapid wound healing.

Shrivastava et al in their protocol STAR
therapy have advocated direct injection of
platelet rich plasma into the wound instead
of making gel preparation with good results.
The STAR protocol in our study was found
tobe simple, rapid, early reproducible, with

[22].

We had used autologous blood for PRP
preparation, and therefore none of our
patient had any adverse reaction.

There are large number of studies in the
published literature are on chronic non
healing wounds like trophic ulcers of
leprosy, diabetic foot ulcers, chronic lower
limb ulcers etc. but with mix results.

In the present study, we have studied
chronic wounds sustained because of
variety of reasons being treated with PRP
alone without use of analgesics and
antibiotics, no debridement and moist saline
dressings only. Chronic wounds were
classified as per center for medical services
definition [23].
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Graph paper tracing was used to record the
size of the wound. More than 71.43% of
patients showed 50% + 5% reduction in the
size of the wound with in 5 infiltration and
90% wounds reached 50% + 5% size with in
10 infiltrations i.e. in 40 days. However
complete healing took much long time. The
larger was the surface area of the wound,
the longer it took to heal. More than 90% of
cases healed with in 40 days (20
infiltrations).

One of the patient had a non healing ulcer
over the sole of the foot which was of about
7 years duration. Using the present protocol
with only 10 infiltrations the patient showed
complete healing. Not only the STARS
protocol of PRP therapy brought about the
complete healing but this healing left behind
minimal scar which was of good quality and
unlikely to breakdown in near future.
Further, as the amount of scaring was
minimal there were no secondary
deformities because of scar contraction.
Similarly a patients with non healing ulcers
over both ankles of over 10 year duration
showed complete healing.

One of the most remarkable things was the
quality of wound healing in these cases. The
healed area shows much less scarring.
Whatever scar was left behind was of good
quality and unlikely to breakdown in future.
Even skin showed remarkable regeneration.

In a study by Manish Suthal et al, the
potential safety and efficacy of autologous
platelet rich plasma for treatment of non-
healing ulcers was demonstrated [24].
These wounds were initially treated by
standard methods of wound care including
skin grafting and other method of skin cover
and reconstructive surgery and pain
management  with management  of
comorbidities, but satisfactory healing could
not be achieved. In the trial, they gave a
single subcutaneous injection of PRP along
with one PRP gel dressing for each ulcer.
They observed ulcer healing as early as 4

weeks PRP treatment and the mean healing
time was on to be almost 8.2 weeks. They
also noted reduction of discharge and pain
reduction was noted within first week post
treatment.

In present series, the pain was assessed
using VAS scoring. At the start of therapy
the VAS score was between 7-8 in 17.14%
cases, 8.6% between 5 and 6, 20% had a
VAS score between 3 and 4 and 54.29%
showed score of 1-2.

This score decreased rapidly after
infiltrations and on 4th day of infiltrations
there was a significant shift of patients with
88.57% showing VAS score of 1-2 and
5.71% showing VAS score of 3-4. The
number of patients showing VAS score of 5
-6 was 5.71%. As almost all of these
patients had not received analgesics, this
signifies a very positive effect of PRP
infiltration.

In only one patient with chronic wounds over
ankles of more than 10 years duration, the
VAS score was 8 at the start of the
treatment and this further increased to 9.
Though the wound healed with infiltrations,
the pain persisted and the patient had to
undertake separate intervention for control
of pain. The cause of this pain was ill
understood and may be related to nerve
entrapment in the scar and altered
perception because of chronic problem.

Pain relief had dramatic effect on patient
outcome, they became more cooperative,
happier, and demand for analgesics were
almost absent.

Kathelene M. Lacci have postulated that
PRP may suppress cytokine release and
thus inflammation leading to decrease in
pain [25].

Marissa J Cartier et al found that PRP
wound therapy may positively impact the
patient by reducing pain [26].

In none of the patient, oral or systemic
antibiotic were given. However, most of
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these patients were on antibiotics before the
start of protocol, which were stopped. At the
start of study, 34.29% of patients had
positive culture of wound, which decrease to
11.43% by 3rd infiltration and complete
eradication of infection by 5th infiltration.
None of the patient showed increased
clinical signs of infection and there were no
complication related to infection. The wound
cultures showed a growth of variety of
bacteria including MRSA, pseudomonas and
E. coli. Usually, these were present as
individual infecting organisms.

Marrisa J Cartier et al in their meta-analysis
found that superficial and deep infections
and postoperative complications were
significantly lower in PRP treated subjects
than in control group. Further, infection was
significantly increase in control group than in
PRP group [26].

In this series during the whole course of
study, there was no significant complication.
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Some patients experienced pain of injection
which was not severe and subsided
immediately after the procedure.
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Abstract

Background: The aim of this study was to identify the effect of smoking on bone healing and other
complications encountered in treatment and follow up of distal femur fracture.

Methods: A total of 54 patients with AO type B and C Distal femur fracture were included during the
study period. All the patients were treated with distal locking compression plating. Functional outcome
was recorded on the basis of American knee society scoring system.

Results: The mean radiological union time and incidence of post-operative infection was significantly
higher in smoker as compared to non-smokers. Total American knee society score was similar in both
the groups.

Conclusion: Smoking affects the fracture union in distal femur fracture patients. Smokers have more
infection rate and more stiffness compared to non- smokers. It is recommended to stop smoking during

fracture treatment.
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Introduction

Distal femur fracture constitutes a
heterogeneous group of injuries affecting
knee and accounts for approximately 7% of
all femoral fracture [1]. Distal femoral
fracture can be caused by any high or low
energy trauma. High energy trauma are
mainly  associated with road traffic
accidents and occur in younger patients
while low energy traumas are due to sudden
fall in house and occur in osteoporotic
bones of elder patients.

Effective ways of managing most distal
femoral fractures are anatomical
reduction of the articular surface,
restoration of limb alignment, and early
mobilization. However the treatment of
distal femur articular fracture

is still a challenge for the surgeons as long
term disability can occur in patients with
extensive articular cartlage damage,
marked bone comminution and severe soft
tissue injury [2]. Moreover intra-articular step
23 mm may lead to osteoarthritis [3].

With the conversion of shearing forces into
compressive forces at the screw bone
interface; anatomically contoured locking
plate system reduces the load experienced
at the implant [4,5]. Locking plates provides
an additional advantage of angular stability
of locked screws by which applied load is
evenly distributed amongst the component
screws and avoids significant load
concentration at a single screw bone
interface [4,6,7]. This leads to the overall
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fixation strength of the locked plate system,
equaling the sum of fixation strengths of all
screw bone interfaces instead of that of a
single component screw as in conventional
plating [8].

Voluminous literature [8-10] is available
showing good to excellent results of locking
plates for the treatment of distal femur
fracture however none of study has
compared the outcome of patients in smoker
and nonsmoker. Since smoking affects the
bone union time therefore this study was
carried out to assess the long term
functional outcome of distal femur fracture
treated with locking plates and compared
the outcome results among smokers and
nonsmokers.

Materials and Methods

A total of 54 patients of distal femur AO type
B and C were recruited for the study during
2013 to 2016. Patients with skeletally
immature individuals, unfit for surgery any
other associated fractures/ head injury open
fractures were excluded from the study.

All the fractures were treated with definitive
open reduction and internal fixation (ORIF)
within 3 days. Patients were positioned
supine on radiolucent table. Depending on
the fracture classification, a standardized
direct lateral and/or medial approach was
used for the reduction of intra-articular
fragments. After temporary fixation of
articular fragments using screws, K-wires, or
clamps the locking plate was placed and
fixed temporarily using K-wires. The
placement of the plate and reduction of the
fracture was confirmed under intra operative
image intensifier control. Patient was
immobilized for 48 hours after removal of
drain and progressive range of motion was
allowed as per tolerance. Full range of
motion was allowed after suture removal.
Static and dynamic quadriceps was
encouraged throughout the day as far as
possible. Partial weight bearing (PWB) was
allowed after 6 weeks and full weight

bearing was allowed on the basis of
radiological evidence during follow up.
Patients with radiographic evidence of
delayed union, were given functional brace
for support and allowed PWB.

Patients were followed up at the end 6
weeks, 3, 6 months, 1 year and every 6
months up to 4 year. Functional outcome of
patients were recorded as per American
knee society score on each \visit.
Radiological union was defined as bridging
of three of the four cortices and
disappearance of the fracture line on the
plain radiographs for a patient who was able
to bear full weight.

A person was called smoker who has
smoked 100 cigarettes in his or her lifetime
and who currently smokes cigarettes as per
NHIS Guidelines [12].

Statistical analysis was done using MedCalc
Software (Trial Version). Patients were
divided into two groups depending upon the
smoking status. Mann Whitney U test was
applied to see the significant difference in
median of scores in two groups. Chi Square
test was applied to see the difference in
frequency of discrete variables in two
groups.

Results

The mean age of patients was 43.72+16.0
years. High and low energy fracture was
observed in 29 and 25 patients respectively.
45(83.3%) patients show the good (AKSS
70-79) to excellent (AKSS=80) outcome in
terms of American Knee Society score. One
patient showed the poor results (AKSS< 60)
whereas 8 patients had fairly acceptable
results.

Out of 54 studied subjects 22 were
classified as smoker and 32 were as non-
smoker. We found no significant difference
in median of Pain, range of flexion, stability,
flexion contraction and extension lag and
total American knee society score among
the two groups. However, smokers have
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significantly delayed radiological union time
(median 16 weeks, Range 12-24 weeks) as
compared to non-smokers (median 12
weeks, range 12-20 weeks). Incidence of
infection was also observed higher in
smokers (27.3%) as compared to non-
smokers (6.2%) (P= 0.033).

Discussion

The present study shows the efficacy of
Distal Locking Compression plate in the
treatment of Distal Femur fracture. The
mean radiological union time was
14.56+3.37 weeks in non-smokers and
16.73+£3.6 weeks in smokers. Malik et al [3],
Schandelmeir et al[13] and Mackmiller et
al[14] reported full radiological union at
13.88, 14.3 and 13.8 weeks respecitfully.
Smokers have delayed radiological union
time of distal femur fracture treated with
locking plate. Hernigou et al[15] studies the
114 subjects with femur, humerus or tibia
fracture and shows that smokers have a
higher risk of developing a nonunion after a
diaphyseal fracture, whether open or closed.
The deleterious effects of smoking on bone
healing were also reported in fractures other
than femur [16-18]. However Giannoudis et
al shows that smoking was not a statistically
significant factor for nonunion of the femoral
diaphysis[19]. Schenker et al in 2013 [20]
conducted a meta- analysis on 18 papers
and shows that odds of nonunion was 2.3
times in the smoking group compared to the
non-smoking group.

Norepinephrine is released from adrenergic
axon terminals within the tissues of
smokers. [21] Oxygen perfusion in the
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Abstract

Background: Anterior cruciate ligament rupture is one of the most common debilitating knee injuries
that can result in significant functional impairment. Although ACL reconstruction (ACL-R) is a commonly
practiced surgical intervention, controversy still lingers with regard to graft selection and rehabilitation
protocol, both of which are largely influenced by surgeon preference. The post-operative restrictions are
largely based on the theory of graft and fixation vulnerability, with concerns related to compromising the
biological healing process of the reconstructed graft during the first 12 weeks postoperatively. To date,
controversy still lingers in evaluating the effects that aggressive rehabilitation has on clinical outcomes
with semitendinosus graft. The aim of this study was to investigate whether immediate full weight bearing
combined with aggressive rehabilitation in ACL-R significantly altered postoperative outcome over one
year, relative to a program that included partial weight bearing and standard rehabilitation protocol in the
immediate post-operative period.

Methods: The study was a prospective randomized clinical trial, with all patients being recruited by a
single senior orthopedic surgeon at our institute after a confirmed diagnosis of an isolated ACL rupture
by clinical examination and magnetic resonance imaging. Seventy patients were enrolled in the study
from June 2015 to August 2017. Informed consent was taken. Clearance from ethical committee of the
institute was taken. Patients were evaluated pre operatively and post operatively at the end of 1, 3, 6
months and 1 year for outcomes.

Results: In this prospective study conducted with seventy patients, we found better results in group 2
(full weight bearing) as compared to group 2 ( partial weight bearing) in terms of IKDC scoring, range of
motion (ROM), ROM difference from opposite knee and fixed flexion deformity. The results were
statistically significant.

Conclusion: We conclude that aggressive rehabilitation to be superior to standard rehabilitation after
isolated ACL-R using STG .
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Introduction

Anterior cruciate ligament rupture is one of
the most common debilitating knee injuries
that can result in significant functional

impairment.[1-3] Surgical reconstruction of a
ruptured ACL is advocated as the treatment
of choice, particularly for individuals who
intend to resume competitive sporting
activities[4-6]. Although ACL reconstruction
(ACL-R) is a commonly practiced surgical
intervention, controversy still lingers in
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regard to graft selection and rehabilitation
protocol, both of which are largely
influenced by surgeon preference [7].
Traditional postoperative restrictions such
as bracing for immobilization, delayed
weight bearing, and Ilimiting early
hyperextension motion (beyond 0° of
extension) have all been used throughout
rehabilitation in hopes of preventing
excessive loads on the healing graft [8]. The
implications of these restrictions are largely
based on the theory of graft and fixation
vulnerability, with concerns related to
compromising the biological healing process
of the reconstructed graft during the first 12
weeks postoperatively [9-11]. These
concerns have most appropriately been
justified for Semitendinosus (ST) grafts due
to the slower incorporation rate of the soft
tissue into the bone tunnel and concerns of
excessive graft-tunnel motion leading to
increased laxity [12]. Granted that these
theories are still valid concerns in
postoperative management, advancements
in surgical technique and fixation have
warranted re-evaluation of the use of
restrictions after ACL-R with gathering
evidence showing that restrictions may not
be necessary. Early aggressive
rehabilitation has shown no adverse effects
with respect to future injury rate, Antero-
Posterior laxity, Range Of Motion deficits, or
ability to return patients back to their
previous level of function [12,13]. Although a
significant body of literature has shown that
aggressive rehabilitation defined as early
unrestricted motion, immediate weight
bearing, and eliminating the use of
immobilizing braces to be appropriate after
ACL-R using BPTB grafts conclusions are
unclear when evaluating the effects of early
aggressive rehabilitation on ST autografts
[13-15]. To date, controversy still lingers in
evaluating the effects that aggressive
rehabilitation has on clinical outcomes with
this particular graft. Some studies have
shown that aggressive rehabilitation

immediately after surgery tends to increase
knee laxity [8,10], while others have found
no difference in subjective outcomes or
functional stability [16,17]. Furthermore,
Wright et al conducted a systematic review
confirming that the available evidence on
postoperative bracing, immediate weight
bearing, and unrestricted ROM has largely
been performed addressing BPTB grafts,
demonstrating the lack of attention in
comparison with ST grafts [14]. Therefore, a
need exists to evaluate the effects of early
aggressive rehabilitation of ST grafts on
mobility,  strength, and  self-reported
outcome scores. The aim of this study was
to investigate whether immediate full weight
bearing combined  with aggressive
rehabilitation in ACL-R significantly altered
postoperative outcome over one year,
relative to a program that included partial
weight bearing and standard rehabilitation
protocol in the immediate post-operative
period.

Materials and Methods

Seventy patients were enrolled in the study
from June 2015 to August 2017. The study
was a prospective randomized clinical trial,
with all patients being recruited by a single
senior orthopedic surgeon at our institute
after a confirmed diagnosis of an isolated
ACL rupture by clinical examination and
magnetic resonance imaging. Two
experienced physical therapists who were
not involved in data collection treated all
patients in both allocated groups. A single
research assistant who was blinded to the
treatment allocation measured all outcome
variables. Patients were evaluated pre
operatively and post operatively at the end
of 1, 3, 6 months and 1 year for outcomes.

Inclusion criteria:
*Age 18 to 55 years

*Grade Il or lll isolated ACL tear confirmed
by orthopedic surgeon
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*Demonstration of full knee extension and at
least 85% knee flexion preoperatively
compared with the contralateral knee

*Ability to comply with a 24-week
rehabilitation program.

*Unilateral pathology

*No previous knee surgery
Exclusion criteria:

*Any previous ACL-R to either knee

*Concurrent injury to the posterior cruciate
ligament

*Grade Il tear of either (medial or lateral)
collateral ligament

*Meniscus tears 25 mm or meniscus repairs
*Pregnancy

*Neurological disorders (multiple sclerosis,
cerebral palsy, etc) affecting participation

Patients with age above 50 years were
excluded as age related degenerative
changes are common after 50 years. After
subjects provided consent for participation,
the research assistant randomized them into
one of two treatment groups by computer
software randomization. A simple
randomization technique was performed,
and to conceal the treatment allocation, the
randomization scheme was computer
generated before initiation of the study.
Patients were randomized into either the
aggressive or the nonaggressive group.

Surgical Procedure

All patients underwent a single-bundle

ipsilateral 4-strand ST autograft
reconstruction. Confirmation of a complete
ACL tear was accomplished

arthroscopically, followed by preparation of
the femoral notch and tibial footprint. The
STGs were harvested in standard fashion
through a 3-cm incision over the
anteromedial tibia, then the graft was
prepared with #5 Ethibond whip stitching the
free ends of the graft. A tibial tunnel was

reamed entering the anatomic center of the
tibial ACL insertion. An accessory medial
portal was created through which the
femoral tunnel was placed in the anatomic
center of the femoral ACL footprint. The
tibial and femoral tunnels were sized to the
diameter of the graft. The ACL fixation
consisted of femoral button suspension
fixation. Tibial fixation was accomplished
using an interference screw with the knee
positioned in 15° knee flexion with force
applied as in doing posterior drawer test.

Rehabilitation

The aggressive group underwent a protocol
that was largely derived from previous work
described by Biggs et al 18 (Figure 1).
Patients were not required to wear a
postoperative knee brace and began
exercises to restore full passive motion
without restrictions on hyperextension
immediately after surgery. Patients in this
group were informed to begin weight
bearing as tolerated immediately after
surgery and to only use the bilateral axillary
crutches for comfort. During the first
postoperative week, patients underwent a
rehabilitation regimen consisting of keeping
activity to a minimum and remaining in a
supine position while the leg was elevated at
least 12 inches above the chest for at least
18 hours of the day, and beginning phase |
exercises to initiate early motion and muscle
activation. The nonaggressive group were
required to wear a ROM brace locked at 20°
of flexion for the first week and unlocked 10°
to 100° for an additional 3 weeks after
surgery. Patients were instructed to only
remove the brace to perform the phase |
exercises, and during physical therapy
visits. They were required to wear the brace
at night to sleep for the first week. After 4
weeks of postoperative bracing, the brace
was discontinued and the treating physical
therapists instructed patients to begin full
passive knee-flexion motion, but they were
restricted to no hyperextension stretching for
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an additional 2 weeks postoperatively.
Hyperextension exercises were defined as
any active or passive stretch beyond 0° of
knee extension. Patients in this group also
used bilateral axillary crutches for 2 weeks
postoperatively at 25% weight bearing for
the first week and 50% weight bearing for

NON AGGRESSIVE GROUP

A

the second week. During the

postoperative week, they underwent the

same rehabilitation regimen as

aggressive group. All patients performed a
therapy
tracked

standard postoperative physical
protocol, and compliance was
through weekly logbook

AGGRESSIVE GROUP

A

1st WEEK POST OPERATIVE TREATMENT

. 25% WB WITH AD
. 20° LOCKED IMMOBILISER BRACE
. PHASE 1 EXERCISES

Ist WEEK POST OPERATIVE TREATMENT

. WBAT WITH AD AS NEEDED

e NO IMMOBILISER BRACE

e PHASE I EXERCISES-UNRESTRICTED ROM
EXERCISES

A 4

\ 4

2nd WEEK POST OPERATIVE TREATMENT

. 50% WB WITH AD

. 10-100° LOCKED IMMOBILISER BRACE

. PHASE 1 EXERCISES-NO HYPEREXTENSION
EXERCISES

2nd WEEK POST OPERATIVE TREATMENT

. FWB WITHOUT AD
. NO IMMOBILISER BRACE
. PHASE 1 EXERCISES- UNRESTRICTED ROM

A

EXERCISES

2-4 WEEKS POST OPERATIVE TREATMENT

e  DISCONTINUE IMMOBILISER BRACE

e  PHASE 2 EXERCISES- NO
HYPEREXTENSION EXERCISES

2-4 WEEKS POST OPERATIVE TREATMENT

. NO IMMOBILISER BRACE
. PHASE 2 EXERCISES- UNRESTRICTED
ROM

!

4-8 WEEKS POST OPERATIVE TREATMENT

. PHASE 2 EXERCISES- UNRESTRICTED
ROM

A 4

8-12 WEEKS POST OPERATIVE TREATMENT
e  PHASE 3 EXERCISES

8-12 WEEKS POST OPERATIVE TREATMENT

. PHASE 3 EXERCISES

v

A

12-24 WEEKS POST OPERATIVE TREATMENT
e  PHASE 4 EXERCISES

12-24 WEEKS POST OPERATIVE TREATMENT
e  PHASE 4 EXERCISES

Figure 1:- Treatment protocol for each group. Abbreviations: WB, weight-bearing; AD, assistive
device; CPMM, continued passive-motion machine; ROM, range-of-motion; WBAT, weight-

bearing as tolerated; FWB, full weight-bearing.

Exceptions to the protocol for the
nonaggressive group were as follows: They
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hyperextension exercises for the first 6
weeks, and they were instructed to
ambulate with a modified weight-bearing
status for the first 2 weeks.

Standard  post-operative  physiotherapy
protocol for both groups was as follows:-

*Phase | (04 wk) of the rehabilitation
protocol included passive, active-assist, and
active ROM exercises; stationary bicycling;
muscle-activation exercises; and
inflammation reduction.

Phase Il (4-8 wk) of the protocol
emphasized progressive ROM exercises,
muscle  strengthening, = neuromuscular-
control training, and functional activities.

*Phase Il (8-12 wk) of the protocol
consisted of restoring full symmetrical
passive ROM, increased muscle
strengthening, higher level neuromuscular-
control tasks, and running.

Phase IV (12-24 wk) of the protocol
involved progressive muscle strengthening,
sport-specific neuromuscular-control
training, plyometrics, sprinting, and cutting
drills.

Patients were scheduled for the same
number of physical therapy visits and
established time periods for exercise
progression.

Outcome Measures

The primary outcomes was subjective IKDC
scores at 12 weeks, 24 weeks and 1 year.
The secondary outcomes were the
difference in ROM at the same duration.

The IKDC Subjective Knee Form was used
to assess the patient’s opinion about his or
her knee function and possible associated
problems.19 The IKDC is based on a 0-to-
100 cardinal scale and a knee-specific
subjective measure of symptoms, function,
and sport activity.19 The IKDC has been
shown to be a reliable and valid instrument
in  measuring patient-oriented  clinical
outcomes in daily and sport function.15,19 A

dual-arm goniometer was used to measure
knee flexion and -extension ROM in both
knees, which has shown high reliability.20
The mobility of the knee was measured as
described by Shelbourne et al.21 Knee
extension was measured with the patient’s
heel positioned on a bolster to allow the
examiner to measure the amount of
extension, or hyperextension if present, with
the patient in a seated position. Knee flexion
was measured by instructing the patient to
bend the affected knee as far as possible
toward the buttocks in a seated position.
The outcome score used for analysis was
expressed as the difference in ROM
between the surgical and nonsurgical knees
for both flexion and extension.

Statistical Analysis

Group 1 was defined as patients undergoing
the standard rehabilitation protocol or the
non-aggressive group, while group 2 was
defined as patients undergoing aggressive
rehabilitation. The data was initially captured
in the customized proforma designed for the
study. Then the data from this customized
proforma was entered into the Microsoft
Excel for analysis and online software were
used for calculating the statistical significant.
Unpaired ‘t’ test was used to compare the
difference of mean between the two groups,
Pearson chi-square of 2x2 was used to
compare the two groups. A p value of < 0.05
was taken as statistically significant. The
final data was presented in the form of
tables and graphs

Results

Seventy patients were enrolled in the study
from June 2015 to August 2017. 56 men
and 19 women initially met the inclusion
criteria for the study. Four men and one
woman were later excluded after operative
findings indicated the need for meniscal
repair. Thus, 70 subjects underwent
randomization and began the postoperative
rehabilitation protocol. 35 patients each
were randomized to the aggressive and
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nonaggressive group respectively. Baseline

characteristics were not different between

groups. No subject was lost to follow-up.

Distribution of patients according to age-li-r??:li":)z}t‘lial weight bearing and full weight bearing
groups
(N=70)
Age Group Partial Weight Bearing Full Weight Bearing
(n=35) (n=35)
No. % No. %
16-20 years 4 11.4 6 17.1
21-30 years 11 31.4 18 514
31-40 years 20 57.1 11 314
Total 35 100.0 35 100.0
Mean + SD (age, years) 30.00 + 6.01 27.77+5.98
‘t’ value, df 1.555, df=68
P value 0.125, NS

Unpaired ‘t’ test applied. P value < 0.05was taken as statistically significant

The above table shows the distribution of patients according to age in both the partial weight bearing and

full weight bearing groups.

Table No. 2
Distribution of patients according to gender in the partial weight bearing and full weight bearing
groups
(N=70)
Gender Partial Weight Bearing Full Weight Bearing
(n=35) (n=35)
No. % No. %
Female 9 25.7 7 20.0
Male 26 74.3 28 80.0
Total 35 100.0 35 100.0

12 test applied (2x2). y2 value = 0.324, df=1, P value = 0.569, Not significant

Table No.

3
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Comparison of mean ROM at different time intervals between the partial weight bearing and full
weight bearing groups

Parameter Time Group Mean + SD R P value
Interval
Partial weight bearing 7823+ 10.42
-6.877,
4 weeks JF=68 0.000%*
Full weight bearing 93.57 + 8.09 -
Partial weight bearing 97.89+11.14
-9.629,
3 months JF=68 0.000*
Full weight bearing 121.00 + 8.81 -
ROM
Partial weight bearing 118.86 + 10.00
6 months ';2122’ 0.000*
Full weight bearing 127.06 + 5.85 -
Partial weight bearing 130.63 £ 6.15
-9.573,
I year 4668 0.000%*
Full weight bearing 141.43 £ 2.59 -

Unpaired ‘t’ test applied. P value < 0.05was taken as statistically significant

COMPARISON OF ROM AT DIFFERENT TIME
INTERVALS

160 141.43
13063
140 127.06

121 118.86
120 : 97.89
100
8
6
; M Mean £ SD

Partial ~ Full | Partial Full |Partial Full |Partial Full
weight weight | weight weight | weight weight | weight weight
bearing bearing|bearing bearing|bearing bearing|bearing bearing

[(s}
w
u
~

o

Mean Value

o

o

o

4 weeks 3 months 6 months 1vyear
Time Interval

Fig.. : Bar diagram showing comparison of ROM at different time intervals between the
partial weight bearing and full weight bearing groups

Table No. 4
Comparison of mean FFD at different time intervals between the partial weight bearing and full
weight bearing groups
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Parameter Time Group Mean + SD ‘t’ value P value
Interval
Partial weight bearing 343+3.16
4 weeks 6.704, df=68 0.000*
Full weight bearing 1.26 £2.67
Partial weight bearing 1.11+1.99
3 months 0.550, df=68 0.584, NS
Full weight bearing 0.86 £1.91
FFD
Partial weight bearing 0.94+1.85
6 months 2.112, df=68 0.038*
Full weight bearing 0.23+0.77
Partial weight bearing 0.37+0.94
1 year 2.333, df=68 0.023%*
Full weight bearing 0.00 +0.00

Unpaired ‘t’ test applied. P value < 0.05was taken as statistically significant

The above table shows the comparison of mean FFD at different time intervals between the two groups.

Table No. 5
Comparison of mean ‘Difference from Opposite Knee’ at different time intervals between the

partial weight bearing and full weight bearing groups

Parameter Time Group Mean + SD ‘t’ value P value
Interval
Partial weight bearing | -58.91 £ 9.66
4 weeks -5.861, df=68 0.000%*
Full weight bearing -46.43 + 8.09
Partial weight bearing | -39.26 + 10.24
Difference | 3 months -8.871, df=68 0.000*
from Full weight bearing -19.00 + 8.81
opposite Partial weight bearing | -18.29 = 9.07
knee 6 months -2.929, df=68 0.005*
Full weight bearing -12.94 + 5.85
Partial weight bearing -6.51+£6.29
1 year -6.908, df=68 0.000%*
Full weight bearing 1.43£2.59

Unpaired ‘t’ test applied. P value < 0.05was taken as statistically significant
The above table shows the comparison of mean ‘difference from opposite knee’ at different time intervals between
the two groups.
Table No. 6

Comparison of mean IKDC Score at different time intervals between the partial weight bearing
and full weight bearing groups
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Parameter Time Group Mean £ SD ‘t’ value P value
Interval
Partial \fvelght 30.02 +2.80
bearing -8.318
4 weeks T 0.000%*
Full weight o
. 34.68 £ 1.77
bearing
Par{,lirvigght 51.98 + 1.54
3 months 'ffff 61: | 0.000%
Full weight 72.27 +0.97
bearing
IKDC Score
Partial Welght 80.50 + 0.00
bearing 0.960
6 months d.f:68, PR
Full w_elght 79.84 + 4.07
bearing
Partial Welght 88 43 + 4.06
bearing -8.917
e df=68’ 0.000*
Full weight 96.11 % 3.09
bearing

Unpaired ‘t’ test applied. P value < 0.05was taken as statistically significant

Overall, we found better results in group 2
(full weight bearing) as compared to group 2
( partial weight bearing) in terms of IKDC
scoring, range of motion (ROM), ROM
difference from opposite knee and fixed
flexion deformity. The results were
statistically significant.

Adverse events relative to motion limitations
were present in both groups. Three patients
(aggressive group n = 2 and nonaggressive
group n = 1) required additional visits due to
motion limitations, which were deemed
necessary by the treating orthopedic
surgeon. No other complication was noted.

Discussion

This randomized clinical trial evaluated the
effects of early aggressive rehabilitation on

patients recovering from ACL-R using STG
autograft, while observing the relationship
between clinical measures that are

paramount in determining a successful
outcome. Early aggressive rehabilitation
compared with nonaggressive rehabilitation
was found to be significantly better in this
cohort of patients in relation to primary
outcomes of subjective IKDC scores.

Subjects in the aggressive group did
demonstrate a significant difference in ROM
compared with the nonaggressive group.
Our findings support the current body of
literature as it pertains to BPTB grafts.
Previous studies have compared the effects
of early aggressive rehabilitation protocols
on outcomes after ACL-R using BPTB
grafts, indicating it to be appropriate to
proceed through postoperative management
without immobilizing the knee, restricting
early hyperextension motion, or delaying
weight bearing [9,14,15,21].

The primary goal after ACL-R is to restore
knee stability and function in preparation for
patients to return to their previous level of
activity. However, even with advancements

Orthopaedic Journal of M P Chapter. 2018. Vol. 24. Issue 1

33



Tantuway V et al: Early Aggressive Vs Standard Rehabilitation after Anterior Cruciate Ligament Reconstruction

in surgical techniques and rehabilitation
protocols, there is strong evidence that
deficits in lower extremity strength,
neuromuscular control, and proprioception
are continually present as patients are
released back to unrestricted sport
function[22,23]. Paterno et al reported that
female athletes who had been cleared for
full unrestricted sport activity still present
with  significant landing and jumping
asymmetry during a vertical drop-jump task
that has been used to predict ACL injury risk
[24]. This evidence demonstrates that
higher-level rehabilitation methods need to
be emphasized in later stages of recovery
after ACL-R in hopes of reducing the
residual limb asymmetries and potentially
decreasing the risk of future re injury.
Furthermore, future research is needed to
establish an objective criterion based on
functional testing and outcomes before
returning patients back to unrestricted sport
after rehabilitation.

Early aggressive rehabilitation has been
established for vyears, but there are
discrepancies in the literature relative to
overemphasis on BPTB grafts and lack of
postoperative management on STG grafts.
Our findings are clinically relevant since
STG autografts have gained popularity in
comparison with other graft choices, and
limited research has been conducted
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Abstract

Background: Lumbar disc prolapse is one of the most common causes of low back and radicular pain.
Discectomy is by far the most commonly done surgical procedure for treatment of prolapsed lumbar
intervertebral disc (PIVD). Many techniques have been advocated for discectomy and all the techniques
have their advantages and limitations.

Methods: Forty-five patients with clinical symptoms and signs of prolapsed lumbar intervertebral disc
having radiological correlation by MRI were subjected to disc excision by laminotomy method.

Results: The assessment was done by Japanese Orthopaedics Association score during follow up.
Twenty-eight patients (62%) had excellent outcome, sixteen patients (36%) had good outcome and only
one patient had poor outcome. There was a significant change in JOA score pre-operative and post-
operative period. Statistically value of Chi square test is 18.89, df = 6, P value = 0.004. There were only
four complications reported (8.8%).

Conclusion: The laminotomy and discectomy is an effective surgical option for treatment of lumbar disc

prolapse having good to excellent functional outcome with low complication rate.
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Introduction

Vertical loading of the spine results in a
variety of low back problems affecting
majority of the human population. The low
back pain [LBP] is experienced by 80-90%
of the population worldwide [1]. LBP is
second only to headache as a frequent
source of pain in the body. Back pain is now
appearing as a modern international
epidemic. Up to 80 % of people are affected
by this symptom at some time in their lives.
Impairments of the back and spine are
ranked as the most frequent cause of
limitation of activity in people younger than
45 years by the National center for health
statistics [2].

Prolapsed intervertebral disc (PIVD) is a
major cause for low back pain and A Vast
array of techniques exists for surgical
treatment of herniated disc [3]. Standard
open discectomy is the most common
surgical approach, who failed to respond to
conservative  treatment like NSAID’s,
epidural steroid injection and physical
therapy [4].

In 1934, Mixter and Barr published their
study and concluded that laminectomy with
decompression and extraction of herniated
lumbar disc could improve suffering caused
by sciatic pain [5]. However, the outcome
studies of lumbar disc surgery document a
success rate of 51 to 89%, in spite of
advances in investigations, operative
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technique (Microscopic and Endoscopic
discectomy) and postoperative care [1,2].

Surgery for Lumbar PIVD has changed time
to time and a great number of surgeons
have contributed to develop newer
techniques to operate upon prolapsed disc.

In our study, instead of removing whole
lamina, spinous process and interspinous
ligament to reach prolapsed disc, we have
done laminotomy by cutting inferior aspect
of superior lamina and excision of
ligamentum flavum.

Technique of sparing supraspinous and
interspinous ligaments does help in earlier
rehabilitations of the patients, fastens the
recovery and thereby reducing problems
related to it. Other advantages of
laminotomy are less soft tissue dissection
which leads to less blood loss, reduced
duration of surgery, and consequent
reduction in surgical site infection. Apart
from this, laminotomy does not need
sophisticated instruments and setup like
how it is required in micro-endoscopic
discectemy and can be carried out with
minimum financial loss to patient, more so
over there is a steep learning curve
associated with using the endoscopic
operation system efficiently and safety.

Materials and Methods

Forty five patients were assessed clinically.
A detailed history from patient was obtained
and subjected to a thorough clinical
examination. The findings were noted in the
proforma. Radiological investigations (plain
x-ray and MRI) were carried out to confirm
the diagnosis and know the level of the
lesion.

All patients underwent conventional open
laminotomy and discectomy in prone
position under general anaesthesia. The
level and type of disc herniation was again
assessed intra-operatively. Postoperatively
the patients were followed up in the
immediate post-operative day, 2nd week,

1st month, 3rd month and 6 months after the
surgery.

The Japanese Orthopaedic Association low
backache score was used pre and
postoperatively to assess the outcome
analysis of functional status.

The outcome is designated as excellent- 75
to 100% improvement, good- 51 to 74%
improvement and poor- below 50%
improvement.

The improvement in pain and neurological
condition was recorded. Perioperative and
postoperative complications, if any were
noted.

Results

The mean follow up was 6.1months ranging
from 1 to 13 months. Low back pain and
radicular pain was the most common
symptom with which patients presented.
Other complaints were tingling and
numbness (paresthesia), weakness over
lower limb and difficulty in walking and
posture. Four patients presented to us with
cauda equina. On examination a positive
straight leg raising test (SLRT) was the most
common finding followed by restricted spinal
movements and neurological deficits. Left
side was most commonly involved. 23
patients had unilateral left side complaint
and 4 patients had complaint on both sides,
whereas 18 patients had complaint in right
side.

Average duration of surgery in our study
was 107 minutes, ranging between 45-180
minutes. Average hospital stay in our study
was 8.5 days ranging between 5-12 days.
Average blood loss was 110 ml ranging
between 80-250 ml.

Thirteen out of 45 patients (29%) had pre
operative JOA score of 1-5 and 32 patients
(71.1%) had between 6-9. No patient
presented with JOA score between 10-15.
There was dramatic change in JOA score
post operatively, where 36 patients (80%)
had score between 13-15, seven patients
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(16%) had score between 10-12 and only 2
patients (4.4%) had it between 6-9.

Observations of pre operative score were
compared with results of surgical outcome
which showed Chi square value of 18.89
and the P value was 0.004. This signifies
that there was a statistically significant
change in patient's symptom post
operatively. Statistically value of Chi square
test is, X2(Chi square test) = 18.89, df =6, P
value = 0.004 i.e. P < 0.05 which shows that
the result is statistically significant. Twenty
eight patients (62%) had excellent outcome
and improvement rate >75%, 16 patients
(36%) had good result and improvement
rate between 50-75% and only 1 patient
(2%) had poor result. four out of 41 with
motor weakness and one patient with cauda
equina syndrome did not improve post
operatively.

Complication rate in our study of 45 patients
was only 8.8 % out of which 2 patients
(4.4%) had surgical site infection, 2 patients
(4.4%) had dural tear. Fourty patients were
without any complications. Out of 45
patients who had low back pain and
radicular pain had no complaint post
operatively, where as two patients out of 42
with paresthesia.

Events which precipitated the onset of pain
were analyzed. History of doing heavy
manual work was present in 73% (33 cases)
which includes labour, farmer driver and
coolie. Insidious onset was present in 27%
(12 cases) which includes housewives and
students.

Discussion

What low back pain lacks in lethality it
certainly makes up for in the wholesome
misery it causes in modern industrial
societies. Low back disorders have become
the most common musculoskeletal disorder,
with a major impact on the costs of health
care and are a major source of disability6.
The origins of disc related sciatica with its

clear morphologic and clinical neurologic
findings were not recognized until the 20th
century. Literature says there is a
considerable number of failed back
surgeries also which may require revision
surgery. The recurrence rate for lumbar disc
excision varies from 6% to 11% in various
studies 8, 9, 11, 12. This implies that there
are many factors which influence the
outcome of lumbar disc surgery. Therefore
emphasis should be laid on proper patient
selection.

In our study male were aged between 23-60
yrs with a mean of 39.28 and females were
aged between 25-59 yrs with mean of
41.31yrs. Similar age group was seen in
study conducted by K. N. Acharya18 et al, J.
Weinstein17 et al and Sangwan13 et al. In
our study we found that patients with age
group less than 40 yrs had better outcome
than those with age group more than 40 yrs.

In our study 33 patients (73.44%) were
heavy manual worker and 12 patients
(26.66%) were medium strenuous worker
including house wives and students which
were of younger age group. Irrespective of
the work group good to excellent result was
seen, one patient with poor result was a
farmer. Globally it is seen that patient
indulged in strenuous work are vulnerable to
disc prolapse. J. Weinstein17 et al in his
study on 71 patient found that 85% (60)
patients were labourer as profession and
15% (11) patients were non-labourer. S.S
Sangwan13 et al also observed that only 3
out of 28 patients were sedentary worker
and remaining 25 patients were labourer.
Another study by S. K. Mishra16 et al on 67
patients found that 40 (60%) were involved
in heavy work.

In our study single most commonly involved
level was L4-5 level. Next most commonly
involved level was L5-S1 level. J. Shi12 et al
in his study on 60 patients reported less
satisfactory outcome in L4-5 level
discectomy, though no other study has
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shown bad result with same level. Cauda
equine syndrome is seen more in L4-5 level
due to compression over traversing roots. J.
N. Weinstein17 et al in his study reported
L5-S1 as most commonly involved level. S.
S. Sangwan13 et al reported most common
level involvement as L5-S1 level followed by
L4-5 level. Whereas K.N.Acharya18 et al,
Barbara15 M. et al and Gupta24 et al in their
study found L4-5 most commonly involved
level followed by L5-S1.

In our study we found protruded disc was
more common. Twenty six patients (57%)
presented to us with protruded disc,
extruded disc was found in seventeen
patients (38%) and only two patients (4.4%)
presented with sequestered disc. S. S.
Sangwan13 et al in his study found that
protrusion was most common type of
herniation followed by extrusion. None of the
patients in his study had sequestration.
Bhavuk Garg 23et al mentioned that
contained disc was common finding in his
study. He also mentioned that contained
disc or protruded disc has better outcome
compared to extruded or sequestered disc
prolapse.

Patients who presented to us within 6
months of commencement of their complaint
had better post operative outcome than
those who presented to us after 6 months.
Rotheorl19 et al distinguished operatively
treated patients according to time of
presentation to surgery. Patients with
symptom duration more than 2 months had
a statistically significant worse outcome than
patients operated within 2 months19.
Likewise Hurme and Alaranta found the best
results in patients operated within 2 months
of the onset of disabling sciatica20. Nygaard
et al reported worse result in patients with
leg pain for 8 months or more21. Sorenson
et al found that symptom duration greater
than 16 months was predictive of poor
results, but this was highly influenced by
patient personality and social factors22.

In our study we found excellent result in 28
patients (62.2%), good result in 16 patients
(35.6%) and poor result in only one patient.
Low back pain and radicular pain was cured
in all the patients but two patients had
persistent sensory weakness and four
patients had persistent motor weakness.
Overall result in our study was excellent.
Bhavuk Garg et al23 in comparative study
between microendoscopic discectomy and
laminotomy with discectomy found near
similar surgical outcome in both the
groups(95% in MED group and 90% in
laminotomy group) at the end of six months
and one year, but he emphasized that there
were more complications with MED group.
Chances of recurrent herniation at same
level were found to be with MED group.
Sangwan13 et al had excellent result in 17
patients, good result in 6 patients and fair
result in 2 patients with fenestration and
laminotomy procedure. James N.
Weinstein17 in his study on 719 patients,
with open discectomy had 90% good to
excellent result. O. N. Nagi25 et al in their
study on sixty patients found 93% good to
excellent result with fenestration and
laminotomy technique. Ebeling 26et al.,
Caspar14 et al and R. Silvers3 published
their study with micro endoscopic technique
and found good outcome in 73%, 74% and
95% respectively, whereas newer studies
with  micro endoscopic technique has
yielded more than 90% good result. S. K.
Mishra16 et al in a study comparing results
of wide Laminectomy and interlaminar
fenestration. The study found 90%
satisfactory outcome in fenestration group
and 80% in Laminectomy group, there was
less incidence of post operative back pain
with fenestration group.

Conclusion

Laminotomy and discectomy is an effective
surgery for treatment of Ilumbar disc
prolapse. Consistently good to excellent
results (96%) in our study could be
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attributed to proper selection of cases and a
meticulous surgical protocol. The results of
lumbar discectomy are good when there is
agreement between clinical presentation
and imaging studies as it was seen in our
study.

In our study we achieved results
comparable to that achieved with
microdiscectomy. Microsurgical techniques
may have some advantages in terms of a
less invasive approach; shorter hospital stay
and less blood loss, but one must
understand the demands, requirements, and
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Case Report

Salter-Harris type Il fracture of the femoral bone in an 8-year old boy- A Case
Report
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Abstract

Introduction: Distal femur epiphyseolysis, i.e. separation of physis at the distal femur in the immature
skeleton of children consists of physis displacement or fracture or both is rarely seen and is often
associated with complications. Physeal fractures or dislocation (also known as knee dislocation) should
be treated as a medical emergency usually within 6 hours of trauma by adequate reduction, stabilization
and vascular injury repair in order to prevent pre-mature physeal closure, deformity and growth arrest
thereby leading to limb length discrepancy.

Case Report: Reported here is a rare case of Salter Harris type Il fracture dislocation of the distal femur
in an 8-year-old boy who presented to our hospital with swelling and flexion deformity of the left knee 15
days after trauma and was previously treated with slab application and immobilization at a rural health
centre. Open reduction and internal fixation was performed with Kirschner wires. These were removed
after 6 weeks. Post-operative evaluation after 4 months showed no deformity or limb length discrepancy.
Radiograph was suggestive of adequate alignment and no bony abnormality.

Conclusion: Although rare, distal femur epiphyseal injuries of the childhood are of a great concern
because of the degree of bone deformities, growth disturbances and significant disabilities caused by
them. A detailed study of the these type of injuries helps in deciding the treatment methods and
procedures to be opted, which eventually affects the prognosis and outcome in such cases.
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Introduction

The distal femur epiphysis, being the fastest
growing epiphysis grows at an approximate
rate of 1cm/year. It contributes in 70%
growth of femur and in total accounts for
35% growth of the lower extremity [1-3].
Fractures of the distal end of the femur in
childhood are classified by Salter Harris
which is helpful in the radiological evaluation
and predicting the outcome. As epiphysis is
the most fragile part, it is prone to injury [4-
5]. Due to higher physiological load,
shortenings & deformities

are poorly tolerated in the lower limb. As
compared to the upper limb; prognosis of
the lower limb fractures is poorer [6].

Case Report

An eight-year-old boy visited our institution’s
outpatient department with chief complaints
of pain, swelling, deformity and inability to
bear weight on the left lower limb for 15
days. The patient gave a history of fall from
the farming machine. He had received
primary treatment at a district hospital in the
form of slab immobilization and analgesics.
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On examination, fixed flexion deformity of
the left knee and limb length discrepancy
was noted. There was no neuro vascular
deficit. On radiographic examination,
displaced Salter Harris type 2 distal femur
epiphiseal injury was seen (Figure-1) and
operative correction was planned.

The patient was operated under spinal
anesthesia by open reduction and internal
fixation using kirschner wires and limb was
immobilized using plaster slab (Figure-2).
The Kirschner wires were removed after 4
weeks and physiotherapy was started. On a
4 month follow up visit, the patient was
walking full weight bearing with no deformity
or limb length discrepancy. The 4 month
post operative radiograph showed proper
bone alignment and absence of any
deformity (Figure-3).

Figure1: AP and lateral radiographs

Figure2: Post-Op AP and lateral radiographs

Figure 3: 4-month Post-Op radiographs

Discussion

The growth plate, contains germinal cells
that create longitudinal bone growth, are
cartilaginous in nature. Physes, being the
weakest point of the immature skeleton,
account for only 20% of all fractures in
children. Distal femur epiphyseal injuries are
rare and contribute about 1% to 6% of all
growth plate injuries [7].

Out of all the epiphyseal injuries around the
knee, most common are the distal femur
injuries, a reason being the stress to the
knee ligaments causing traction thereby
resulting in physeal-epiphyseal injuries.

Sports injuries and road traffic accidents
constitute the most common causes of distal
epiphyseal injuries. The treatment of these
injuries is of utmost importance as this zone
of growth contributes to 40% of lower
extremity length and 70% of the entire
femur. Previously, Neer in his work reported
a limb length discrepancy of 42% [8].
Cassebaum and Patterson reported the
discrepancy of about 25% [9]. MRI, apart
from X-ray, is an investigation of choice in
such cases for evaluation of post injury
disturbances and clinically significant
angulation.

Many studies and experiments aim at
eliminating the risk of formation of a bone
bridge. In previous studies, autologous fat
was used to fill the growth plate defect. [10]
A modern experimental approach include
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excision of the bone bridge and defect
compensation with tissue alternatives such
as mesenchymal stem cells [10] or
autologous chondrocytes. [11]

Conclusion

Although rare, distal femur epiphyseal
injuries of the childhood are of a great
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