ORTHOPAEDIC JOURNAL
OF
M. P. CHAPTER

o
-
= A
L
a
i
o
*
LY
W,

b g
“%a

o

An official publication of Madhya Pradesh Chapter

of Indian Orthopaedic Association

P-ISSN 2320-6993 | www.ojmpc.com

@)
> ICV
s 71.64

/lﬁ)uo\.‘«0

Indexed

2018
Jul-Dec

Volume
24

Issue




+“LUPIN

PHARMA
For The Management of Osteoporosis

For" The'Management of Osteoporosis

CORCIUM Fit

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

COR K2

Coral calcium, Calcitriol, Vitamin K2 (Tab)

-

Nutrajsint

mMovNwAk Lupoxa

Oxaceprol 200 mg (Cap)




EDITORIAL TEAM

EDITOR

ASSOCIATE EDITORS

ASSISTANT EDITORS

ADVISORY BOARD

SPECIALIST

OVERSEAS BOARD

EDITORIAL BOARD

Dr Saurabh Jain, Indore

Dr Saker Jari, INndore
Dr Anand Ajmera, Indore
Dr Pradeep Chaudhari, Indore

Dr Abhishek Pathak, Bhopal
Dr T.N.S Gaur, Datiya
Dr Ashish Sirsikar, Jabalpur

Dr Anil.K.Jain, Delhi

DR Ish.K.Dhammi, Delhi

Dr Alok.C.Agrawal, Raipur
Dr.D.K.Taneja, INdore

Dr. Sameer Gupta, Gwalior
Dr.Sanjiv Gaur, Bhopal
Dr.D.K.Sonkar, INdore

Dr Alok Verma, INdore

Dr. Assem Negi (Trauma)

Dr. Abhishek Shrivastav (Spine)
Dr. Pankaj Jindal (Hand)

Dr. Sunil Rajan (Arthroplasty)
Dr. Taral Nagda (Paediatrics)

Dr. Milind Chaudhary (DeformiTy)
Dr. Rajiv Raman (Arthroscopy)
Dr. Manish Purthi (Oncology)

Dr Vikram Chatrath, USA
Dr Ajay Malviya, UK

Dr Dinesh Tarani, USA

Dr Arunanshu Mukherjee, UK
Dr Ashish Devan, Australia
Dr Yogesh Agrawal, Dubai

Dr Deepak Mantri, INdore
Dr K.K.Pandey, Jabalpur
Dr Rahul Verma, Bhopal
Dr Sachin Jain, Gwalior
Dr Rajiv Kelkar, INdore
Dr Hemant, Surar



M.P. ORTHOPAEDICS ASSOCIATION
2019-20

PRESIDENT Dr. Prof. R. K. Jain, INdore
SECRETARY Dr. Prof. Saker Jari, Indore
PRESIDENT ELECT Dr. Prof. R.K.S. Dhakad, Gwalior
PAST PRESIDENT Dr. Prof. Jiten Shukla, Bhopal
PAST SECRETARY Dr. Prof. Deepak S. Maravi, Bhopal

VICE PRESIDENT Dr. R. S. Bajoria, Gwalior
Dr. Prof. Deepak S. Maravi, Bhopal

JOINT SECRETARY Dr. Deependra Sonkar, Bhopal
TREASURER Dr. Akhil Bansal

WEBMASTER Dr. Pradeep Chaudhary, Indore

ASSIST SURGEON WELFARE COMMITTEE Dr. D. K. Sharma, Indore

EXECUTIVE MEMBERS Dr. Sudhir Dehariya, Hoshangabad
Dr. Manish Maheshwari, Indore
Dr. Pradeep Kumar Verma, Rewa
Dr. T.N.S. Gaur, Dartiya
Dr. O.P. Paril, INndore
Dr. Digambar Peepra, Jabalpur
Dr. Raghuvendra Chaubey, Sagar
Dr. Bhupesh Mahawar, Indore
Dr. Manish Biaragi, Gwalior
Dr. J.S. Yadav, Bhind

ADVISOR D. D. K. Tangja
Dr. N. Shrivastava
Dr. Pradeep Bhargava
Dr. J. Jamdar
Dr. S.K. Lunawart



ORTHOPAEDIC JOURNAL OF
M. P. CHAPTER

VOLUME 24 | ISSUE 2 | JUL-DEC 2018

INDEX
S. No. Title Author Page
Editorial
1 | Orthopaedics in era of Computers and Internet | Jain S 45-47
Review Article
2 | Management Of Femoral Neck Fractures In Gupta A, Choudhari P, Nagla 48-60
Young / Middle Aged Adults A
Original Article
3 | Results Of Single Stage Posterior Pathak A, Jain M, Tandon S, 61-66
Instrumentation In Complete Traumatic Verma R
Spondyloptosis Of Thoracolumbar Spine
4 | Outcome Of Proximal femoral Nail in Mishra S, Neema P, Sharma 67-72
management of pertrochanteric fracture DK, Rassiwal M
5 | Pre-contoured locking plates vs conventional Jain R, Agrawal U, 73-77
reconstruction plates in AO type C Distal Champawat VS
humerus fractures: A prospective randomised
study
6 | The outcome of Complex Tibial plateau Yadav SS, Gupta S, Patel PB, 78-82
fractures (Schatzker type V and VI) treated Pravin S, Dhosariya CS
with Dual plates
Case Report
7 | Congenital Hallux Varus; a rare entity Jain S, Rathore V 83-86
8 | A rare case of Posterior Subtalar Dislocation Jamoria R, Pathak A 87-90







Editorial

Jain S: Orthopaedics in computer and internet era

Orthopaedics in Era of Computers and Internet

Jain S

Mahatma Gandhi Memorial Medical College, Indore

Today, computers are a part of our life & have
changed the way we live and the way we
practice medicine. Their qualities as user
friendly, cheap, availability, time saving,
multitasking, documentation, and knowledge
update has helped in opening up a lot of
possibilities for their application in the medical
field.

Computers are already being increasingly used
in hospitals at the reception, billing,
admission, OPD registration, Ilaboratory,
radiology, 3-D reconstruction in CT, MRI, in
O.T., endoscopies and patient management in
wards. Personally, computers are also used by
doctors for their practice management-
recording patient history, writing prescription,
maintaining treatment history, accounts and
billing, scheduling appointments and
managing correspondence-letters, messages,
emails, paper, the forum for the discussion of
orthopaedic problems, usually on a case-by-
case basis. Now nearly all medical conferences
use computer and internet - by having their
own website, registration and abstract
submission online or by email and conference
proceeding and abstracts are provided online
or on CD ROM.

There are over two million health websites &
nearly thousand are added each month. The
health is the second most searched for topic
on the net. Health related net usage in India
has grown over 10 folds with 40 million users.
A survey on internet found that 69% of the
patients discuss the information found on net
with their health care professionals. 80%
doctors found this to be helpful, as it has
improved communication, knowledge and
saved time in explanation to the patients.
While the rest felt, there was risk of patient’s
self-treatment. The shortcomings to internet
usage include lack of time, poor quality of
information, unsolicited email, time wasting
searches and excessive commercial emphasis.

Though, Orthopaedic surgery has not yet fully
grasped the remarkable potential of
information technology but surely there has
been increasing application of computers in
orthopaedics, with special emphasis on the
emerging importance of virtual reality in all
aspects of orthopedics. Today the computers

and technology is used for all aspects of
orthopaedics, ranging from pre-operative
planning, pre-operative surgical practice on

virtual patients, and virtual way finding and
navigation; through intra-operative virtual
bone structure modeling to enhance accuracy;
to, most importantly, post-operative or non-

operative rehabilitation of orthopedic
conditions using these new computer
techniques.

Although the technology has been used in all
fields of orthopaedics but it is particularly,
been of great help in fields of arthroplasty,
deformity correction, documentation and
knowledge update.

Computer Assisted Surgery / Computer
navigations is been increasing used in
replacement surgeries. It has been extensively
used for knee, but has also been extended to
hip, shoulder and other joint replacements as
well. The computer assisted surgery (CAS) is
more precise, user friendly, lessor risk,
economical and with fewer complications.
These are particularly useful for a complex
joints and deformed bones were anatomic
landmarks are difficult to assess accurately.
The robotic surgery is a further advancement,
and robots for hip and knee replacement are
increasingly used in western world to improve
the accuracy and outcomes.

Use of computers in deformity correction is
tremendously advantageous. It is extremely
useful in assessing the deformity and planning
the correction. There are various tools and
softwares available for evaluation of the
deformities and to guide the correction of the
deformities. Computer assisted insertion of
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pedicle screws in scoliosis surgery has,
increased the precision of the screw placement
and decreased the complications of
misplacement of the screws or nerve / cord
penetration. Today computer assisted
hexapods fixators are available for three
dimensional deformity corrections. These
hexapods like SUV fixator or TSF have made
the deformity correction so easy. The surgeon
just has to apply the fixator on the patients
deformed limb. Then the data needs to be put
in the computer software, which then
calculates everything and makes a exact
model of the limb along fixator in place. The
deformity correction can be manipulated and
corrected as per the needs, which can be seen
on computer software, with days and
correction achieved, on screen without been
correction actually done on limb. Thus in this
way you can access the final correction and
can change your rate of correction, if needed.
It gives you precision and flexibility in
correction. The surgeon can achieve
corrections of deformity to 1mm and one
degree very precisely with simultaneous
correction in all the planes.

Another major step, which technology and
computers has helped, is the knowledge
update. Today the whole global world is
shrinking, with all the knowledge and
information available just at a click away from
you. There are many website, applications and
videos, available which can help you to learn
orthopaedics, get knowledge update, see
operative technique and read latest articles.

Mobiles, and applications like whatsapp and
facebook are very power tools for information
sharing not only among general people, but
also among orthopods not only to keep
contacted with peers but also for opinion,
discussion, promotion and for knowledge
sharing. Since orthopaedics is a branch which
is more dependent on radiological
investigation, which can be easily shared and
transferred on these social media platforms,
these applications have revolutionized the
practice of Orthopaedics.

While computer systems are becoming ever
more powerful aid to problem-solving but
there remains a critical role for intangible

human skills such as intuition, experience and
imagination. Aging, time and human contact
are significant factors. Computer system can
never replace human pattern recognition and
memory. There is other side of coin also.
Patients in search of answers seldom
appreciate the difference between obtaining
orthopaedic information and an opinion about
an individual case. It is manifestly unethical
and illegally perilous and downright stupid for
an orthopaedic surgeon to offer an
orthopaedic opinion on a patient whom he or
she has never seen, examined or investigated.
Further, Orthopods for their own promotion
shows only the best functional outcome of
their own case and tend to hide their
complications. With the globalization of
information, there is also hazard of leaking of
secrecy of the patient.

Without a vision and planning, global
orthopaedic surgery on the Internet will evolve
through chaos and endangered future. It is
clear that patients will continue to use the
Internet for orthopaedic information and that
it is up to us to provide good information and
guide them to it. But we should also know the
line and limit, for the level of knowledge which
should be freely available to the layman, to
prevent the misuse of the information. The
simple and easy way is, Orthopaedic
organizations should focus on networked
resources and start website providing valuable
public-relations exercise & information about
the practice of orthopaedics at several levels
such as practical directions for patients,
information about orthopaedic conditions, its
natural history, options of non-operative and
operative treatment, complications and
outcomes, scheduling, teaching commitments,
case presentations, information about
research, and meetings. This requires expert
orthopaedic personnel who have the correct
skills of knowledge, management and training
in organising information in using computers.
We as orthopaedic surgeons needs to change
existing patterns of behavior with overcoming
our inhibitions and has to incorporated the
advancing technology into our behavior and
orthopaedic practice, because advantages of
using computers in orthopaedics are many and
the disadvantages can be overruled easily.
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The pace with which the Internet and
technology has penetrated to an individual
level is remarkable but it is not yet integrated
into the working patterns of most of us. You
won't become an expert overnight, but by
starting with the basics and taking online
computer training courses whenever possible,
can quickly amass an impressive set of
marketable skills. Computers are clearly here
to stay, so if you want technical training that
will help solidify your future, secure the
necessary education first. The world has an
insatiable appetite for computer technology,
and those who have the skills necessary to
satisfy that demand are the ones who will be
calling the shots in the years to come.

Dr Saurabh Jain
Editor, OJMPC

To conclude, the Internet and computer
networks may not need promotion but
orthopaedic surgery on the Internet assuredly
does. Innovations and change in orthopaedic
computing and networks are welcomed by
some, but are perceived by others as
unacceptable system-changing risks, often
unrelated to the benefits which they purport to
provide, because instinctive opposition to
*computer medicine' is inherent. But it is sure
than technology and computers as well as the
patients urge are to stay here and if we don't
keep ourselves, with the same pace of
development as that of technology, we will be
left behind.
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Review Article

Management of Femoral Neck Fractures In Young / Middle Aged Adults

Gupta A, Choudhari P, Nagla A

Department of Orthopaedics, Bombay Hospital, Indore

Abstract

Femoral neck fractures account for nearly half of all hip fractures with the vast majority occurring in
elderly patients after simple falls. Currently there is sufficient evidence to support the routine use of
hip replacement surgery for low demand elderly patients in all except non-displaced and valgus
impacted femoral neck fractures. However, for the physiologically young / middle aged patients (40
to 65 years) preservation of the natural hip anatomy and mechanics is a priority in management
because of their high functional demands especially in Indian population. The biomechanical
challenges of femoral neck fixation and the vulnerability of the femoral head blood supply lead to a
high incidence of non-union and osteonecrosis of the femoral head after internal fixation of displaced
femoral neck fractures. Anatomic reduction and stable internal fixation are essentials in achieving
the goals of treatment in this relatively young patient population. Furthermore, other management
variables such as surgical timing, the role of capsulotomy and the choice of implant for fixation
remain controversial. This review will focus both on the demographics and injury profile of middle
aged patients with femoral neck fractures and the current methodology and evidence behind the
surgical management of these injuries.

Keywords: Femoral neck fracture, Middle aged patient, Capsulotomy, Osteonecrosis.
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Introduction procedures [4]. While only 3%-10% of these
fractures occur in younger adults, the major
differences in physiology, injury characteristics
and activity level necessitate a dedicated
treatment pathway [5]. However, the
biomechanical challenges of femoral neck

fixation and the vulnerability of the femoral

Femoral neck fractures account for nearly half
of all hip fractures with the vast majority
occurring in elderly patients after simple falls
[1]. Currently there may be sufficient evidence
to support the routine use of hip replacement

surgery for low demand elderly patients in all head blood supply lead to a high incidence of
but  non-displaced and valgus impacted non-union and osteonecrosis of the femoral
femoral neck fractures. This is based on a head (ONFH) after internal fixation of
multitude of randomized controlled trials displaced femoral neck fractures [6]. These

d.ocumen.ting improved short a.nd Iong-tell’m complications are highly symptomatic in active
hip function and lower re-operation rates with patients leading to salvage procedures with

primary hip arthroplasty as compared to significant failure rates.
internal fixation in elderly adults [2].

Furthermore, early weight bearing protocols
post-arthroplasty minimizes complications of
prolonged inactivity [3].

For the non-elderly patient with good bone
quality, preservation of the natural hip
anatomy and mechanics is a priority as their
high functional demands and young age
preclude their candidacy for replacement

Undisputedly, anatomic reduction and stable
internal fixation are essentials for achieving
the goals of treatment in this relatively young
population allowing preservation of the
femoral head while minimizing rates of non-
union and osteonecrosis [7]. Other
management variables such as surgical
timing, the role of capsulotomy and the choice
of implant remain controversial. This review
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will focus both on the demographics and injury
profile of the young / middle aged patients
with femoral neck fractures and the current
evidence behind the management of these
injuries and their secondary complications.

Consideration of physiological age

The age range describing a young patient is
most often between skeletal maturity and the
age of fifty [5,6]. More recently, patients up to
65 years have been considered within this
definition [3,8]. The majority of surgeons
prefer to treat young patients (< 40 years)
with internal fixation and elderly patients (>65
years) with arthroplasty / hemiarthroplasty.
However, patients between 40 to 65 vyears
constitute a grey area, where the treatment
approach is variable. For this “relatively
young” population, chronologic age becomes
less important and establishing a patient’s
physiologic age becomes the first step in
management [9]. Several variables have been
used to characterize the physiologic age of a
patient; pre-injury activity level, medical co-
morbidities and bone quality. In addition to
chronological age these variables dictate the
goals of management for this population and
have an impact on the outcome of surgical
treatments. Bone quality and comminution at
fracture site influences the success of internal
fixation of femoral neck fractures. Cadaveric
studies of femoral neck fixation have shown a
positive correlation between bone density and
achieved fixation stability [10]. In a review of
over one thousand patients with femoral neck
fractures, Parker et al. found the incidence of
non-union to be age dependent with a rate of
5.9% in patients younger than 40 years
compared to 24.9% for patients in their 70s.
In addition to non-union, failure of
osteoporotic bone around multiple screw
fixation leads to increased screw sliding and
shortening of the femoral neck. Femoral neck
shortening of more than 5 mm has been
correlated with decreased functional outcomes
and an increased incidence of requiring
walking assistance [11].

Although risks of non-union and osteonecrosis
are significant in this patient population (40 to
65 years age), arthroplasty is avoided as first

line treatment. Highly active patients have
increased failure rates of hip prosthetics and
less favorable functional outcomes compared
to their elderly counterparts [4,12].

Demographics of the middle aged femoral
neck fracture patient

The literature suggests that femoral neck
fractures in middle aged adults are most often
a result of high-energy trauma such as motor
vehicle collisions. Patients often present with
poly-traumatic injuries such as other fractures
or head, chest and abdominal trauma [13].
While this is true for patients with dense bone,
more recent work demonstrates that femoral
neck fractures in chronologically young
patients occur from low energy trauma with a
higher than expected frequency [14]. A study
conducted by Robinson et al [15] examined
ninety-five patients with both intra and extra-
capsular hip fractures under the age of 50
years over a five-year period. They identified
two demographics within this population; a
male predominant group between the ages of
20 and 40 years who sustained high-energy
injuries, and a larger group between the ages
of 40 and 50 years who sustained fractures
after falls. The majority of patients within the
latter group had long standing medical
conditions and a high prevalence of
alcoholism. This demonstrates that there are
two main reasons for femoral neck fractures in
chronologically young adults, significant
trauma in healthy patients or comparatively
low energy trauma in patients with
predisposing diseases, alcoholism or early age
related bone fragility.

Anatomy

Blood supply to the femoral head comes from
three main sources, the medial femoral
circumflex artery (MFCA), the lateral femoral
circumflex artery (LFCA) and the obturator
artery. The majority of the blood supply to the
femoral head, more specifically to the vital
superior-lateral weight-bearing portion, comes
from the lateral epiphyseal artery, a branch of
the MFCA. This artery courses up the
posterior-superior aspect of the femoral neck
where it is prone to damage during femoral
neck fracture fragment displacement. The
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second largest contributor to femoral head
blood supply is the LFCA whose ascending
branch gives rise to the inferior metaphyseal
artery supplying the anterior-inferior aspect of
the femoral head. Finally, the smallest and
most variable contributor to blood supply in
the adult femoral head is via the obturator
artery which enters the femoral head via the
ligamentum teres [16].

Femoral head vascularity is at risk after
femoral neck fractures because the vascular
supply is intra-capsular. The most common
hypotheses of causes for femoral head
ischemia after femoral neck fracture are direct
disruption or distortion of the intra-capsular
arteries during the initial femoral neck
fracture, compression secondary to elevated
intra-capsular pressure due to fracture
hematoma, pre-operative traction and quality
of the surgical reduction and its ability to
restore blood flow [17].

Initial Evaluation

The mechanism of injury is important. A large
majority of relatively young patients with
femoral neck fractures present after high-
energy trauma. If a relatively young patient
with femoral neck fracture presents after a
low-energy trauma or no clear history of
trauma, a more in depth history should be
carried out. One should inquire specifically
about risk factors for osteoporosis, previous
pain about the hip both at rest or with activity
and constitutional symptoms including fever,
weight loss and night sweats. Low-energy
fracture can be due to underlying
osteoporosis, stress fracture or pathologic
bone [14].

In a poly-trauma presentation, Advance
Trauma Life Support (ATLS) protocol should
be promptly initiated; fixation of the femoral
neck fracture be dealt with following the
appropriate treatment algorithm based on
priority of the injuries. Nevertheless, in
isolated or in poly-trauma situations, the
patient needs to be medically optimized prior
to surgery and evaluated by an
anesthesiologist.

Physical examination findings in patients of all
ages with femoral neck fractures are similar.
Classically, the affected Ilimb is painful,
especially with movement, shortened, flexed
and externally rotated. However, the diagnosis
of femoral neck fracture in young patients can
be more elusive. With a significant proportion
of patients presenting after high-energy
injuries and often in poly-traumatized
patients, these fractures can easily be
overlooked [13]. In the presence of a femoral
shaft fracture, an ipsilateral femoral neck
fracture will occur up to 9% of the time [18].
In this clinical setting, the diagnosis is missed
approximately 30% of the time [19]. Most of
these fractures (between 25% and 60%) are
non-displaced at initial presentation [20].
Because of the morbidity associated with
osteonecrosis, a high index of suspicion should
be entertained when evaluating the poly-
traumatized patient. Prompt recognition of
femoral neck injuries cannot be
underemphasized at timing to surgical
intervention which may affect outcomes [3].

Imaging and classification

Regardless of the mechanism of injury,
antero-posterior (AP) pelvis, radiograph of the
affected hip and entire femur should be
obtained. In addition, traction-internal rotation
radiographs may allow for a better
interpretation of fracture pattern [21]. Lateral
view radiograph is practically difficult to take
in ward / ICU setups. Up to 2%-10% of
femoral neck fractures may not be clearly
visible on standard radiographs and computed
tomography (CT) can aid in the diagnosis
[22]. In cases of significant trauma where an
abdomino-pelvic CT scan is required, it is
recommended to extend imaging to the level
of the lesser trochanter in order to fully
evaluate the femoral neck. Recent studies
have found MRI to be as effective as CT scan
in detecting these fractures and reducing the
chance of a missed injury [22].

Several characteristics identified on imaging
have been shown to influence the
biomechanical stability of the fracture. First,
the verticality of the fracture line in the
coronal plane should be assessed. Pauwels
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first recognized the significance of high angle
fractures in the 1930s. He established a
descriptive classification scheme that helps
determine fracture stability based on the
“Pauwels angle”. A femoral neck fracture line
< 300 from the horizontal plane is Pauwels
Typel, fractures with an angle between 300
and 500 is Pauwels Type II and an angle of >
500 categorizes a Pauwels Type III fracture
(fig 1). Increased verticality of the fracture
decreases the load shared through the
fracture fragments resulting in a
biomechanically unstable pattern, susceptible
to the development of mal-unions, non-unions
and osteonecrosis [3,21].

Fig 1. Pauwel’s classification
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Another well-known and widely used
classification system is that of Garden,
originally published in 1961[23] Low inter and
intra-rater reliability has led to it being mostly
used for femoral neck fractures in the elderly
population where the classification can be
simplified to non-displaced (GardenlIor
IT) vs displaced (Garden III or IV) in order to
dictate appropriate management (fig 2) [24].
Secondly, special consideration should also be
given to fractures with posterior neck
comminution. Several studies have indicated
this to be a poor prognostic factor after
internal fixation and correlate the
comminution with fracture severity and
instability [25].

Fig

2. Garden'’s classification

Principles of Management

Non-operative treatment of femoral neck
fractures in relatively young / middle aged
patients has a very limited role and is only

reserved for the sickest of patients whose
surgical risks negate any benefit of fixation.
Moreover, operative management is
recommended for non-displaced impacted
fractures. In a prospective study of three
hundred and twelve patients with impacted
femoral neck fractures (Garden I-II),
Raaymakers et al [26] found that 5% of
healthy patient below age 70 had secondary
displacement and 87% of patients in this age
group achieved union. Considering the pre-
injury activity level of most of these patients,
surgical management is recommended, as
union rates are higher with operative
treatment [25]. Goals of the surgical
management of femoral neck fractures in
young adult patients are three-fold: (1)
Achieve an anatomic reduction of the fracture
and preserve the blood supply and effectively
prevent ONFH; (2) Provide a stable fixation
while preserving bone stock to achieve union;
(3) Return to pre-injury level of function.

Preoperative Considerations - Surgical
timing of displaced and non-displaced
fracture

The consensus for time to surgery following
femoral neck fracture in this patient
population is still a matter of debate. These
fractures are classically treated on an urgent
basis with the aim to regain and preserve
blood flow to the femoral head but should not
be operated in the middle of the night by a
junior / less experienced surgeon. Studies
have shown that early fixation decreases
osteonecrosis and increases  functional
outcome [27]. In a retrospective study, Jain et
al [28] looked at thirty-six young patients with
femoral neck fractures. Patients treated within
twelve hours of injury had a decreased rate of
osteonecrosis as compared to the delayed
fixation group. However, there was no
difference in functional outcome between the
early and delayed fixation group. In contrast,
other studies have found no difference in
osteonecrosis rates between early and delayed
time to fixation [29]. Razik et al [30]
retrospectively analyzed ninety-two patients
with femoral neck fractures and found no
difference in rates of osteonecrosis when
comparing treatment within 6 h post-injury,
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and delayed treatment 48 h post-injury. They
found that the rate of osteonecrosis was
related to the type of fixation, which may be
indicative of surgeon treatment bias. The
conflicting results in the literature are
indicative of the wide amount of variance in
the studies, which did not uniformly control for
cofounding variables such as the quality or the
type of reduction and fixation [31]. Given the
controversial evidence and considering the
impetus to prevent osteonecrosis and improve
functional outcome, we recommend treating
displaced femoral neck fractures on an urgent
basis by an experienced surgeon.

Surgical management

Open vs Closed reduction: The decision
between attempting an open or closed
approach for fracture reduction is the first step
when attempting primary fixation. There is no
dispute as far as the management of non-
displaced femoral neck fractures (Garden I-II)
is concerned, as most of the authors agree on
performing a closed reduction and internal
fixation [32]. However there is considerable
debate between the two strategies for
reduction of displaced fractures (Garden III-
IV). Obtaining an anatomic reduction is
paramount, as a poorly reduced fracture is a
major risk factor for non-union and ONFH
[25]. Some authors argue that closed
reduction can achieve anatomic reduction with
intra-operative fluoroscopy; they suggest that
this approach decreases cost, is less invasive
and saves operating time. Care should be
taken while performing the close reduction, as
multiples attempts are associated with an
increased risk of ONFH [33]. Others support
the need for an open reduction to facilitate
direct visualization for anatomic reduction,
and with the same token, provide relief of a
possible intra-capsular tamponade.

Approach: Traditionally, two different surgical
approaches for open reduction of femoral neck
fractures;

a. Watson-Jones (antero-lateral) [34]: the
approach is in between the TFL and Vastus
lateralis. With the same incision fracture is
fixed and is best suited for basicervical
fractures.

b. Smith-Peterson (anterior) [35]. Direct
access to fracture between TFL and
Sartorius. One needs to take a second
incision laterally for fixation of fracture.

There is no gold standard as to proceed with
closed or open reduction for displaced femoral
neck fractures in this middle aged population
as long as anatomic reduction is achieved.

Closed reduction can be attempted by
adequate sedation and relaxation of muscle
tone. Leadbetter first described in 1939 the
maneuver to reduce of femoral neck fractures
[36]. The affected leg is flexed to 45° with
slight abduction and then extended with
internal rotation while longitudinal traction is
applied. The quality of reduction can be
ascertained clinically by “"Heelpalm” test: the
patient's heel is placed in the palm of the
surgeon's outstretched hand. If reduction is
complete, the limb will not externally rotate
(37). The reduction is verified with fluoroscopy
in the AP and lateral view of the hip to verify
the anatomic reduction. The quality of
reduction can be ascertained using Garden’s
alignment index, which evaluates the angle of
the compressive trabeculae as compared to
the femoral shaft on both AP and lateral hip
radiographs. Anatomic reduction is achieved
with an angle of 160° on the AP, and 180° on
the lateral view. Varus angulation of less than
160° on the AP view and posterior angulation
of more than 5° on the lateral view indicate an
unsatisfactory reduction [25].

Hematoma decompression

Another topic of controversy in treating
femoral neck fractures in relatively young
patients is the role of capsulotomy for
hematoma decompression. The theoretical
goal of capsulotomy is to relieve the
tamponading effect of the developed intra-
capsular hematoma and subsequently increase
blood flow to the femoral head. There is good
evidence in the |literature correlating
hemarthrosis following femoral neck fracture
and increased intra-articular joint pressure.

In an interventional study, Beck et al [38]
injected saline into intact intra-capsular space
of eleven patients before having surgical
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dislocations and subsequently measured blood
flow to the femoral head with laser Doppler
flowmetry. The measurable blood flow to the
femoral head disappeared with increased
pressure (average 58 mmHg) and the blood
flow returned once the saline was re-
aspirated. In contrast, in a prospective study
involving thirty-four patients with femoral
neck fractures, Maruenda et al [39] found no
correlation between increased intra-capsular
pressure and femoral head perfusion.
Interestingly they also showed no difference in
intra-capsular pressure between non-displaced
and displaced fractures. Others have
suggested higher pressures are found in non-
displaced fractures. Disruption of the hip
capsule during facture fragment displacement
is thought to be responsible for the decreasing
intra-capsular pressures.

In the study by Maruenda et al [39] five out of
the six patients that developed osteonecrosis
had pre-operative intra-capsular pressures
below diastolic pressure. They concluded what
many presently think: high-energy trauma
and the initial fracture displacement probably
play a more significant role than intra-capsular
tamponade in the development of
osteonecrosis. Nevertheless, given the current
evidence, we do not recommend the routine
use of capsulotomy for femoral neck fractures.

Choice of construct

There are several biomechanical constructs
available for the fixation of femoral neck
fractures and knowing when and how to
position the implant is paramount to attain a
stable fixation. Compression screws (CS) and
fixed-angle dynamic implants, or a
combination of both, promote union during
weight bearing by allowing the fracture
fragments to slide along the implant while
being axially loaded [31]. Fixed-angle and
length stable implants, such as blade plates,
maintain intraoperative reduction by providing
a rigid construct [31]. Currently,
hemiarthroplasty or total hip arthroplasty are
not used as the primary surgery in middle
aged patients. Total hip arthroplasty and
valgus osteotomy are used as salvage
operations in case of failure of fixation. There

is still a debate on the optimal method of
fixation for promoting union and preventing
ONFH in this age group [30]. This is mainly
because most opinions on fixation in this
population are extrapolated from studies in
elderly osteoporotic patients.

Multiples compressive screws: The use of
the multiple compressive screws has been
advocated for Garden type I-II in attaining
union [40]. In a prospective randomized
controlled trial of patients allocated to CS or
dynamic hip screw (DHS) with non-displaced
or minimally displaced femoral neck fracture,
Watson et al found no difference in union rate,
ONFH or functional outcome between the
groups. Numerous studies have looked at
biomechanical variations of this construct
including the number and placement of the
screws or variability in the proprieties of the
screws themselves such as the length of the
threads [41]. For instance, parallel screws
have been shown to be superior construct
than convergent screws in maintaining
stability reduction [42]. Some authors
advocate the use of a fourth screw in cases of
fractures with posterior comminution [3].
However, optimal stiffness can be achieved
with a three-screw configuration [7]. Three
parallel screws placed perpendicular to the
fracture line in a inverted triangle with the
most inferior screw placed on the medial
aspect of the distal femoral neck provides the
ideal stability and compression at the fracture
site (fig 3) [3].

Fig 3. Placement of cancellous screws in reverse triangle
pattern in both AP (a) and lateral (b) views, along with
showing screw orientation good (c) and bad (d) in cross
section of neck of femur.
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Fixed angle implants: The dynamic hip
screw (DHS) has been advocated as a more
stable construct than compressive screws for
high shear angle neck fractures (Pauwels type
III) [42] . Addition of a derotational screw
placed in the cranial part of the femoral neck
superior to the dynamic hip screw can improve
the rotational stability of the construct (fig 4).
In a biomechanical study comparing four
commonly used constructs for Pauwels type
III fractures, Bonnaire et al [42] found the
DHS with derotational screw to be more load
stable than compressive screws, a fixed-angle
plate or a simple DHS construct. However, for
more stable fracture patterns this screw may
be of little benefit. Furthermore, in their
retrospective study of ninety-two young
patients with femoral neck fractures, Razik et
al [30] found that DHS alone or DHS
supplemented with a derotational screw had
significantly less osteonecrosis for Garden III-
1V fractures.

Fig 4. Preoperative (a & b) and postoperative (c & d) AP
and lateral views of Pauwels’ type 3 fracture fixed with
DHS and derotation screws.

B

Siavashi et al [43] in their study of 58 cases
concluded that fixation of femoral neck
fracture in young adults with the DHS is a
better option compared with osteosynthesis
with multiple cannulated screws with no
fixation failures with DHS; however rate of
AVN is same as cannulated screw fixation. In a
cadaveric study, Aminian et al [44] compared
the stability of DHS, CS, dynamic condylar
screw and a proximal femoral locking plate
(PFLP) for Pauwels type III femoral neck
fractures. PFLP was the most stable for this

fracture pattern, followed by the dynamic
condylar screw, the DHS and CS. Currently, no
clinical studies directly compare proximal
femoral locking plate with DHS and/or DHS
with derotational screw. We recommend the
treatment of Garden I-II fracture with CS and
Garden III-IV with a DHS and the addition of a
derotational screw for Pauwels type III
fractures.

Newer methods of fixation:

Biplane double-supported screw fixation
(BDSF): It is method of screw fixation at
osteoporotic fractures of the femoral neck.
First series published in 2011. BDSF is a new
method of internal fixation, designed to
improve the internal fixation strength at
intracapsular femoral neck fractures in the
presence of osteoporosis, according to an
original concept of the establishment of two
supporting points for the implants and their
biplane positioning in the femoral neck and
head. The provision of two steady supporting
points for the implants and the highly
increased (obtuse) angle at which they are
positioned, allow the body weight to be
transferred successfully from the head
fragment onto the diaphysis. The position of
the screws allows them to slide under stress
with a minimal risk of displacement. This
method can be used for Garden types from I
to IV and the implant used is 7.3-mm self-
tapping cannulated screws.

The BDSF-method has two calcar-buttressed
implants. The distal screw (red color) touches
on the calcar in the lateral part of the femoral
neck, and also in the middle part of the
femoral neck this screw has a cortical support
on the posterior cortex of the neck. The
middle screw (white color) touches on the
calcar in the middle part of the neck (Fig. 5).
At the method of BDSF, the innovative
position of the three screws, laid in two planes
(in lateral view), makes it possible for the
entry points of two of the implants to be
placed much more distally, in the solid cortex
of the proximal diaphysis, and also to lean
onto the femoral neck distal cortex. Thus it
establishes two supporting points. The solid
cortex of the calcar acts as a medial
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supporting point for the screws. This
supporting point works under pressure.

Fig 5. AP (a) & lateral (b) view & illustrations (c & d) of
hip showing the configuration of BDSF. Illustrations
showing comparison of conventional (e) & BDSF (f)
method of cancellous screw insertion.

The entry points of the distal and the middle
screws in the solid cortex of the proximal
diaphysis, acts as a lateral supporting point for
the two screws. This supporting point works
under pressure in proximal direction. The
position of the distal screw as well as the
middle screw thus achieved by the method, in
terms of statics, turns them into a simple
beam with an overhanging end, loaded with a
vertical force. This beam with an overhanging
end, bridging the fracture, successfully
supports the head fragment, bearing the body
weight and transferring it to the diaphysis,
resisting to the shearing forces (in a standing
position). In the sagittal plane (in lateral view)
the distal screw is touched on the posterior
cortex of the femoral neck, thus ensuring a
posterior supporting point, which works under
pressure in posterior direction, in the process
of antero-posterior bending of the neck (when
rising from a chair). Other advantages of the
method are:
1. Due to the biplane placement, enough
space for a third screw is provided, unlike
the classical methods, where just one or a

Orthopaedic Journal of M P Chapter. 2018. Vol. 24. Issue 2

maximum of two implants are placed at an
obtuse angle (Burns 1944 [46], Kiintscher
1953 [47], Garden 1961 [23], Von Bahr
1974 [48]).

2. Due to the increase in the distance between
the two supporting points, the weight borne
by the bone is reduced.

3. The entry points of the screws are
positioned wide apart from each other,
which ensure that when weight bearing, the
tensile forces spread over a greater surface
of the lateral cortex and thus the risk of a
subtrochanter fracturing decreases
significantly.

4. The screw, placed at a highly increased
angle, works in a direction close to the
direction of the loading force, which
guarantees better results for the screw in
its role of a beam because of the influence
of its sagging decreases.

5. Very important advantage for BDSF is that
the distal screw is touched on the posterior
cortex, which together with the highly
increased angle of this screw, provides
improved strength of fixation at antero-
posterior bending of the neck. (Walker
2007 [49]).

The popular conventional methods of femoral

neck fixation by three cancellous screws,

placed parallel to each other and parallel to
the femoral neck axis, are associated with
poor results in 20-42% [50,51]. The position
of the screws with BDSF technique allows
them to slide under stress at a minimal risk of
displacement. The achieved results with the

BDSF method in terms of fracture

consolidation are far more successful than the

results with conventional fixation methods.

The BDSF method ensures reliable fixation,

early rehabilitation and excellent long-term

outcomes, even in non-cooperative patients.

The author stressed the fact that BDSF is

mainly addressed to patients, who have

contraindications for arthroplasty, as well as
for conventional screw fixation [45]. Orlin F et
al [45] studied 88 patients with BDSF method

and fracture union was registered in 87

patients (98.86%) and failure in 1 patient

(1.13%).

Tragon fracture neck femoral system: This
is a fixed angle device, combines the dynamic
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compression of DHS and the anti-rotation
advantages of the cannulated screws. It
consists of a short 6-hole plate that
incorporates 4 proximal dynamic locking
cancellous screws with associated sleeves and
2 distal standard locking screws. This allows
controlled fracture collapse in line with the
axis of the femoral neck, while the fixed angle
implant design resists varus displacement (fig
6). This system is developed by Aesculap B-
Braun (Germany) and results of large
multicenter trials are still awaited although
early results are encouraging [52].

Fig 6. Fracture fixed with Tragon system AP (a) & lateral
(b) view.

a

Medial plate on femoral neck: This is a
concept by which application of a medial
buttress plate which may prevent many
treatment failures and varus collapse,
particular seen after fixation of vertical
femoral neck fractures in relatively young
adults (fig 7). Mir H et al [53] has shown in
his series that the application of a medial
buttress plate may prevent many treatment
failures seen after fixation of vertical femoral
neck fractures in young adults.

Fig 7. X-rays AP (a) & lateral (b) view showing medial
calcar plate on femoral neck with CCS.

Intramedullay implant for fixation of
fracture neck femur: Cephallomedullary
fixation is wusually indicated in ipsilateral
fracture shaft femur with neck femur. Mir HR
et al [54] in their study of 18 patients with
displaced intracapsular femoral neck
fractures with a cephalomedullary nail
concluded that cephalomedullary nail fixation
of displaced intracapsular femoral neck
fractures demonstrated mixed results (fig 8).
For younger patients with midcervical
fractures that were well reduced, the fixation
performed well. Displaced subcapital fractures
in patients older than 60 years demonstrated
a 100% failure rate. As a result, they did not
advocate cephalomedullary  fixation  for
displaced intracapsular femoral neck fractures
in patients older than 60 years, although in
younger patients, these implants may provide
an alternative to side-plate based fixation
devices.

Fig 8. Preoperative (a) & postoperative (b) AP view
showing intramedullary implant for fracture neck femur.

a b

Valgus osteotomy: It is a well-established
procedure for nonunion and neglected fracture
neck femur. This is a kind of intertrochanteric
osteotomy which converts the shearing forces
into compressive forces to enhance the
healing at fracture site, which is usually
performed in cases with high Pauwel’s angle
(fig 9). Both, the fracture neck femur and the
osteotomy can be fixed with DHS, fixed angle
blade plate or condylar blade plate depending
on surgeon'’s choice. With better
understanding of patho-anatomy of fracture
neck femur, low threshold for open reduction
and availability of good quality implants, the
incidence of valgus osteotomy for a fresh
fracture has reduced drastically in the recent
past.
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Fig 9. Intraoperative floroscopic view (a & b) of fracture
neck femur fixed with condylar blade plate following a
valgus osteotomy. Post-operative x rays (c) showing good
union

Replacement arthroplasty: Replacement
arthroplasty is not considered a first line
treatment in relatively young patients as bone
stock should be preserved and the potential
complications of replacement arthroplasty
avoided. The major early complications are
dislocations for total hip arthroplasty and
acetabular erosion for hemiarthroplasty [55].
In the elderly patients, short-term follow up
has shown better functional outcome for total
hip  arthroplasty over hemiarthroplasty
[56,57]. Studies have shown that internal
fixation has higher re-operation rates and that
both hemiarthroplasty and internal fixation
have comparable functional outcomes [58]. To
this date, there are no levels-I studies
comparing arthroplasty to internal fixation in
the relatively young adult.
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Post-operative considerations

The postoperative recommendations are
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to full weight bearing as tolerated. The patient
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to assess the wound for infection and to
assess the stability of the fixation construct.
Follow up visits are indicated at six weeks and
three months to assess for clinical and
radiologic signs of non-union, osteonecrosis
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Conclusion

The role of conservative management in
relatively young patients with femoral neck
fracture is limited to patients who are
medically unfit; we recommend treating
displaced femoral neck fracture on an urgent
basis; we do not recommend the routine use
of capsulotomy for femoral neck fractures
given the lack of evidence to support the
development of osteonecrosis from
intracapsular hematoma; we recommend the
treatment of Garden I-II fracture with
compressive screws and Garden III-IV with a
dynamic hip screw and the addition of a
derotational screw for Pauwels type III
fractures.
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Results Of Single Stage Posterior Instrumentation In Complete Traumatic
Spondyloptosis Of Thoracolumbar Spine

Pathak A, Jain M, Tandon S, Verma R

Investigation preformed at Gandhi Medical College, Bhopal

Abstract:

Background: Complete traumatic spinal dislocations above lumbosacral junction are extremely rare
injuries. These usually present with complete neural deficit below the level of injury. We present a
short series of five patients of such unusual cases of traumatic spondyloptosis who presented to our
hospital and were treated with single stage posterior instrumentation.

Material & methods: All patients with traumatic spinal injury with complete fracture dislocation i.e.
more than 100% subluxation of one vertebra over the other treated with single stage posterior
instrumentation were included in the study. Patients were assessed for the neural and bladder
recovery, alignment of spinal column, implant loosening, rehabilitation and presence of bedsore.

Result: Five patients with mean age 31 years (range 22 to 36 years) and mean follow-up 14
months (range 12 to 18 months) were included in the study. All patients had with complete
neurological deficit at the time of injury and none of patients neural power improved even at final
follow-up. None of the patients had any bed sore present. All patients were mobile with the help of
brace and wheel chair doing self- intermittent catheterization themselves. Radiologically, in all the
patients the spinal column was well aligned, without any loss of alignment or fixation failure.

Conclusion: Traumatic spondyloptosis is an extremely rare severe form on spinal injury presenting
with complete neurological deficit. Surgical management by posterior approach is aimed to realign
the vertebral column for proper rehabilitation of patient. Though one cannot expect neurological
recovery in these patients but still early restoration of normal spinal cord anatomy should be done to
provide proper milieu to the spinal cord and for early rehabilitation to the patient.

Keywords: Traumatic Spondyloptosis, Complete thoracolumbar Dislocation, Rehabilitation
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Introduction paraplegia is usually the rule and is seen in
approximately more than 80% of the cases

Traumatic spondyloptosis is an extremely rare [2]. Due to complete neurodeficit associated

form of injury, but is among the most severe
form on spinal injury. It is defined as 100% or
greater subluxation of one vertebral body over
another vertebra in coronal or sagittal plane
secondary to an injury, usually leading to
complete cord transaction [1]. Since it is
associated with either cord transaction or
there is severe cord damage, it is always
associated with neural deficit. Complete

with this type of injury, the prognosis is poor
and the treatment is aimed for rehabilitation
rather than the neural improvement. Complete
fracture dislocation, or traumatic
spondyloptosis is most commonly seen in L5-
S1 lumbosacral region and it is rarely seen in
lumbar or thoraco-lumbar region [3-10]. We
here present a short series of five cases of
traumatic spondyloptosis causing complete
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cord / cauda equina injury, which was treated
by surgical fixation for early rehabilitation.

Material and methods

The study is conducted on patients of
complete traumatic fracture dislocation
presenting to our centre. The study was
approved by institutional review committee
and written informed consent was taken by all
patients. All patients with any age or sex,
coming to our center with traumatic spinal
injury with complete fracture dislocation i.e.
more than 100% subluxation of one vertebra
over the other with any neurology were
included in the study. Patients with open
injury, Nontraumatic spondyloptosis,
pathologic spondyloptosis or incomplete
dislocation or subluxation of one vertebra over
the other were excluded from the study.

All patients presenting with spinal trauma,
were first haemodynamically stabilized and
then a detailed history and thorough
examination was done evaluating pain,
tenderness, motor examination, sensory and
autonomic examination including assessment
of bladder and bowel, etc. Initial ASIA grade
was calculated according to American Spinal
Injury Association (ASIA) Impairment scale
and recorded. All patients underwent a CT
scan as well as MRI scan of the affected
segment of spine to assess the bony injury
pattern and document the cord and neural
injury.

After routine investigation and fitness, all
patients were operated under general
anaesthesia in prone position over bolsters,
using posterior midline approach to spine. The
spinal column was restored in alignment by
open reduction very gentle to avoid the injury
of the great vessels. Once the reduction was
achieved, the fixation of the spinal column was
done with pedicle screws fixation two vertebra
above and two levels below (fig 1).

Post operatively all patients were put on
air/water mattress. Rehabilitation was started
immediately following surgery unless
contraindicated by other injuries. Patient were
given appropriate nursing care, back care,
active and passive physiotherapy, DVT

prevention centripetal massage, bowel care
(using biological bulk forming agents like
isabgol / psyllium husk, laxatives were given if
required), skin care, chest physiotherapy and
psychological  support. Regular  bladder
irrigation was done with mild antiseptic
solution. Urinary catheter was removed and
patients were taught method continous
intermittent catheterization. Patients were
mobilized with the help of anterior spinal
hyperextension brace and wheel chair. Regular
follow ups were done and at each follow up
ASIA grade was analysed and recorded to see
for neural recovery in any. Patients were also
assessed for the other parameters like bladder
recovery, alignment of spinal column, implant
loosening and complications associated with
long recumbency.

Fig 1. Intraoperative photos of patient with
spondyloptosis showing dislocation (a) and
reduction with placement of pedicle screw fixation

(b).

Result

Five patients were included in the study. The
mean age of patients was 31 years (range 22
to 36 years).

Four cases were male and one was female.
Three sustained trauma due high velocity road
traffic accident, whereas two sustained injury
due to fall from height. One patient had
additional fracture in bilateral calcaneum. The
mean follow-up period was 14 months (range
12 to 18 months).

The preoperative ASIA score of the all the
patients was type A i.e. all had complete
neural deficit, with no sensory or motor
function preserved below the injury. Bladder
and bowel was also involved in all the patients
as seen by incontinence. MRI of all the
patients confirmed cord transection at the
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level of injury. Three patients had
spondyloptosis at L3 over L4 level and one at
each D12 over L1, and one at L1 over L2. The
delay in presentation of the patients was 32 hr
(range 8 to 56 hrs) and mean delay in surgery
was 36 hrs (range 24 to 72 hrs).

At final follow up, none of the patient have
neurological recovery. None of the patients
had any bed sore present. All patients were
mobile with the help of brace and wheel chair.
All patients were doing self- intermittent
catheterization themselves without support.
Radiologically, in all the patients the spinal
column was well aligned, without any loss of
alignment or fixation failure (fig 2).

Fig 2. Preoperative X ray AP (a) and lateral (b)
views and CT scan transverse (c) and axial (d)
views of 35 vyear patient with spondyloptosis
treated by posterior approach with pedicle screw
fixation showing good alignment in postoperative X
rays AP (e) and lateral (f) views.

Discussion

Spondyloptosis is a form of severe spinal
dislocation or advanced spondylolisthesis, in
which one spinal segment is dislodged from
the other segment [11-13]. Traumatic
spondyloptosis is an extremely rare entity, but
has severe problems than milder forms of
spondylolisthesis [14]. Paraplegia with bowel
and badder incontinence occurs in almost all
cases of spondyloptosis either thoracic or
lumbar.

According to the three column concept
describe by Dennis, injury involving all the
three columns are unstable injuries [15].
Mechanism of injury described for these
injuries is due to high impact trauma causing
axial compression and shearing simultaneously
leading to fractured facet joints and all
ligament rupture Ileading to complete
dislocation of spine. Hence these injuries
involve disruption of all the three spinal
column, and are inherently severely unstable
injuries.

Suggested treatment methods ranges from
benign neglect, in situ fusion to
decompression and fusion [10,16-24]. In
treatment of spinal trauma, only stable
fractures can be managed conservatively by
bed rest, while unstable fractures require open
reduction and stabilisation with rigid
instrumentation. Since these injuries are
severely unstable, these should not be treated
conservatively, because conservative
treatment can lead to increased complications
related to long bedridden and further, non-
surgical treatment may cause future spinal
deformity and continuous back pain and
delayed rehabilitation [25,26].

Surgical treatment with reduction and rigid
stabilization is advisable for such complete
dislocation for achieving the alignment and
early rehabilitation. The surgery can be done
via anterior, posterior or combined approach
[4,12-18]. There are very few case reports or
series describing complete traumatic
spondyloptosis [3-9]. All these reported cases
/ series has described posterior
instrumentation as the standard method of
treatment. The posterior approach, is most

Orthopaedic Journal of M P Chapter. 2019. Vol. 25. Issue 2

63



Original Article

Pathak et al: Posterior instrumentation in spondyloptosis

commonly used and had shown good success
and fewer complications [5,27-35]. The
posterior reduction and fixation using pedicle
screws for the thoracolumbar spondyloptosis
alone is sufficient to provide good alignment
and sufficient stable fixation [36,37]. We also
treated all our patients via posterior approach
for reduction and pedicle screw fixation and
were able to achieve reduction, alignment and
stable fixation in all the patients. In all cases
we manipulated the dislocated spine very
gently so as avoid any further damage to the
cord and anterior large vessels, a plausible
complication which can have futile results.

Since these patients had complete neurodeficit
with cord transaction present, the prognosis is
poor. It has been shown that rather than
fracture severity assessed radiologically, the
degree of anatomical injury found at surgery is
a better predictor of outcome [2]. Hence it can
be said that surgery in these spondyloptosis
patients helps to prognosticate the injury in
addition to helps to achieve alignment,
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Outcome Of Proximal Femoral Nail in Management of Pertrochanteric
Fracture

Mishra S, Neema P, Sharma DK, Rassiwal M
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Abstract

Background: Fractures around the trochanteric region of femur are one of the commonest fractures
encountered in orthopedics. Better understanding of the biomechanics and the development of
better implants have led to radical changes in treatment modalities of pertrochanteric fracture
femur. This study was undertaken for evaluating the results of Proximal Femoral Nail in the
management of pertrochanteric fractures by analysing the factors which influence the post-operative
mobility, associated complications and to evaluate the functional outcome.

Material and Method: This prospective study was done in 50 cases of pertrochanteric fracture
treated with Proximal Femoral Nail of age more than 20 years. Open, pathological fractures and age
less than 20 years were excluded from the study. Outcome was assessed by modified Harris Hip
Score system and radiologically for union

Results: 50 Patients of pertrochanteric fracture with mean age 70.4 year (range 25 to 95 years)
were included in study. The mean delay in surgery was 3.8 days (range 2 to 8 days). The mean
Harris Hip Score at final follow up was 84.32 £ 5.55. 32 (68%) patients had good outcome, 7 (14%)
reported with excellent outcome and 5 (10%) had a fair outcome. Only 4 (8%) patient had poor
outcome. Union was achieved in all patients in mean 12.02 weeks (range 10 to 14 weeks). The
mean surgical time was 71 min (range 63 to 110 min). The mean blood loss in surgery was 180 ml
(range 150 to 300 ml). Most common complications was shortening seen in 4 (8% cases), whereas
varus, superficial infection and screw cut out was seen in one patients respectively, while Z effect
and abductor lurch was seen in two patients each.

Conclusion: The Proximal Femoral Nail, after proper training and technique is a safe and easy
implant option for treatment of complex pertrochanteric fractures which has the unique advantages
of closed procedure, minimal invasive, preservation of fracture hematoma, less tissue damage, early
rehabilitation and early return to work and is biomechanical stable.

Keywords: Proximal femoral nail, pertrochanteric femur fractures, intertrochanteric fractures

Address of correspondence: How to cite this article:

Dr Pramod Neema Mishra S, Neema P, Sharma DK, Rassiwal M. Outcome Of
Unique Super Speciality Centre, Proximal femoral Nail in management of pertrochanteric
Indore fracture. Ortho J MPC. 2018;24(2):67-72.

Email - pramodpneema@yahoo.com | Available from:

https://ojmpc.com/index.php/ojmpc/article/view/79

advancing age. These pertrochanteric femoral
fractures especially in elderly have the high
postoperative fatality rate and have become a

Introduction

Fractures around the trochanteric region of

femur are one of the commonest fractures
encountered in orthopaedics and also the most
devastating injuries of the elderly. The
incidence of this fracture increases with

serious health resource issue because of the
high cost of care, prolonged morbidity and
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extensive disability unless the treatment is
appropriate [1].

Better understanding of the biomechanics and
the development of better implants have led
to radical changes in treatment modalities of
pertrochanteric fracture femur which can be
treated with either a sliding hip screw or a
trochanteric nail. A problem with sliding hip
screws is collapse of the femoral neck, leading
to loss of hip offset and shortening of the leg.
Although some such sliding is expected, too
much shortening is detrimental to hip function.
Therefore, Proximal Femoral Nail was designed
in 1996 which gives a further advantage of
minimally invasive surgery [1].

This study was therefore undertaken for
evaluating the results of Proximal Femoral Nail
in the management of pertrochanteric
fractures by analysing the factors which

influence the post-operative mobility,
associated complications and functional
outcome.

Material and Methods

This prospective study was done at our centre
in 50 cases of pertrochanteric fracture treated
with PFN between 2014 to 2016 after written
informed consent and clearance from
institutional ethical committee. Patients with
pertrochanteric fractures, with age more than
20 years and fit for surgery were included in
the study, whereas skeletally immature
individual, open or pathological fractures were
excluded from the study.

After obtained medical clearance, all patients
were operated under the same spinal
anesthesia on fracture table. Primarily closed
reduction was obtained and under ¢ arm
reduction was checked in AP and lateral views
on the fracture table. Proximal femoral nailing
was done as prescribed by making entry with
awl or thick pin at the priformis fossa after 3
cm incision above the tip of greater
trochanter. Guide wire was passed from entry
in to the canal and checked under C arm for
its placement. Reaming of canal was done in
patients having narrow medullary canal to fit
largest possible diameter nail in the canal. The
nail is passed over guide wire. The holes in

PFN were aligned in the direction of neck
properly just above the calcar. The guide wire
sleeve is targeted through the jig into the
corresponding holes of PFN and guide wire is
passed in to neck and head of femur. The
placement of guide wire was checked under c
arm in AP and lateral views and later drilled
and fixed with corresponding screws. Distal
interlocking was done by free hand technique
under c-arm control.

The patients were mobilized in-bed and
encouraged to sit in bed and perform static
exercises from the next day of operation. At
around 14th day postoperatively, the stitches
were removed. Touchdown weight bearing
with the help of a walker or crutches began
two weeks after the surgery. Slowly
progressive weight bearing and full weight
bearing was started as per pain tolerance of
the patient. Functional outcome was assessed
by modified harris hip score [2] and
radiological X rays were assessed for union.

Results

50 Patients of pertrochanteric fracture with
mean age 70.4 year (range 25 to 95 years)
were included in study, with more than 60%
patients were elderly having osteoporosis.
There were 24 females and 26 males in the
study. Domestic fall and road traffic accident
were the mode of injury in all the patients. As
per Boyd & Griffin classification, type 1
fracture was seen in 1 (2%) patient, type 2 in
32 patients (64%), type 3 in 11 (22%) and
type 4 in 6 patient (12 %). Right to left side
involvement was in 28 to 22 patients
respectively. The mean delay in surgery was
3.8 days (range 2 to 8 days). In all patients
closed reduction was successful to achieve
anatomical reduction, except for 5 patients, in
which manipulation / elevation or compression
with help of the bone spike was done. The
mean surgical time was 71 min (range 63 to
110 min). The mean blood loss in surgery was
180 ml (range 150 to 300 ml). Union was
achieved in all patients in mean 12.02 weeks
(range 10 to 14 weeks).

The mean Harris Hip Score at final follow up of
6 months in 47 patients was 84.32 £ 5.55. 32
(68%) patients had good outcome, 7 (14%)
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reported with excellent outcome and 5 (10%)
had a fair outcome. Only 4 (8%) patient had
poor outcome (fig 1). There was an
statistically significant improving trend in the
Harris hip score from 1 month, 3 months to 6
months which was 37.68 = 5.42, 70.83 %
5.06 and 84.32 £ 5.55 respectively.

Majority of the patients (74.46%) had either
no pain or slight pain which did not affect their
activities. Only one patient had severe pain
and 19.1% (9) of patients had mild to
moderate pain which was relieved with
analgesics. 41 patients (86 %) had no or
slight limp that did not affect their activities. 6
patient (12.8%) had moderate limp which was
mainly due to shortening. 51% patients did
not require any support for walking and 25.5%
of patients used cane for only long walks,
whereas only 2 patients was mobilizing with
the help of crutch. 87.2% patient was able to
walk outdoor. Only 10.6 % patients walk in
indoor area. One patient was not able to walk
and stay in bed & chair. 38.29% of patients
could climb stairs without any support but
46.8% required the support of railing. 3
patients were unable to climb the stairs.
Squatting was possible in 29.8% with ease
and with difficulty in 48.9%. 10 patients were
not able to squat. Cross leg sitting was
possible in 78.7% of the patients, but 48.9%
of these patients had some difficulty while
doing so. 10 elderly patients were unable to sit
cross legged. This restriction of motion was
primarily due to osteoarthritis.

Of the 47 patients in this series, 1 patient had
shortening of more than 2 cm which required
shoe raise. 3 patients had less than 2 cm of
shortening and it did not require any
treatment, whereas rest had no LLD.

3 patients had implant failure and treated by
different surgical procedure after PFN implant
removal. Most common complications was
shortening seen in 4 (8% cases), whereas
varus, superficial infection and screw cut out
was seen in one patients respectively, while Z
effect and abductor lurch was seen in two
patients each (table 1).

Fig 1. Pre-operative AP view of pelvis (a) showing
pertrochanteric fracture, which was treated by PFN
showing good reduction in immediate AP (b) and lateral
(c) X rays of hip with thigh. 6 months postoperative AP
(d) and lateral (e) X rays of hip with thigh and clinical
photographs (f to h) showing excellent outcome.

Table no.1. Complications after PFN

Complication No. of Patient
Superficial Infection 1 (2%)
Deep Infection 0 (0%)
Screw Cut-out 1 (2%)
“z" Effect 2 (4%)
Reverse “z” Effect 0 (0%)
Varus Deformity 1 (2%)
Abductor Lurch 2 (4%)
Shortening 4 (8%)
Greater trochanteric splintering | 3 (6%)
TOTAL 14 (28%)
Discussion

The successful treatment of Pertrochanteric
fractures depends on many factors like age of
the patient, patient’'s general health and
comorbidities, time from fracture to
treatment, adequacy of treatment and stability
of the fixation. Current recommendations
suggest that all pertrochanteric fractures
should be internally fixed to reduce the
morbidity and the mortality of the patient. But
the appropriate method and the ideal implant

Orthopaedic Journal of M P Chapter. 2018. Vol. 24. Issue 2

69



Original Article

Neema et al: PFN in pertrochanteric fracture

by which to fix the pertrochanteric fracture is
still in debate [1].

Several fixation devices have been developed
to overcome the difficulties encountered in the
treatment of unstable trochanteric fractures.
Until recently most of these fractures were
treated by sliding hip screw. Since these
devices performed less well in unstable
trochanteric fractures with high rates of
failure, intra medullary devices have become
increasingly popular. The proximal femoral nail
is an effective load sharing device that
incorporates the principles and theoretical
advantages of all the intra medullary devices
[3]. Biomechanically, PFN is better as it is
stiffer; it has a shorter lever arm (i.e. from the
tip of the lag screw to the center of the
femoral canal) whereas the DHS has a longer
lever arm (i.e. from the tip of the lag screw to
the lateral cortex). The DHS with a longer
lever arm undergoes significant stress on
weight bearing and hence higher incidence of
lag screw cut out and varus malunion [4]. PFN
can be done closed, which provided
advantages of minimal blood loss, shorter
operative time and early weight. PFN provides
a dynamic femoral neck screw and splints
whole of the femer [5].

We evaluated the outcome of PFN in 50
patients of pertrochanteric fracture and found
excellent to good outcome in 39 (78%) cases,
whereas poor outcome in 4 (8%) cases with
mean Harris Hip Score at final follow up of
84.32 £ 5.55. The results are comparable with
the studies done by Pajarinenet al, Saudanet
al, Zhoa et al, kumar al, Bhakatet al and
Huang et al [7-12]. Anatomic reduction before
nailing is a prior requirement for the excellent
outcome of surgery. We also achieved closed
reduction in all patients except 10%, in
comparison to 9% by Boldinet et al which
required additional methods for reduction like
elevation with spike [13].

The mean surgical time in our series was 71
min, which was comparable to other studies
[6-12]. The surgical time was reduced greatly
in the later part of the study, indicating that
proximal femoral nailing requires learning
curve. The average intra operative blood loss

was 180 ml and only 22% of our patients
required intra or post-operative transfusion,
but this was because many of our patients
were anaemic. The average union time was
12.02 weeks in our series. We did not found
any case of non-union in our study.

We had “Screw Cut-out” in 2% and “z” effect
in 4% of patients which was mostly due to
suboptimal placement of the hip screw or
cervical screw along with early mobilization of
the patients who had severe osteoporosis.
Hence these 3 patients required revision
surgery. One patient with “z” effect treated
with PFN implant removal and fixed was by
DHS. Another two patients with “z” effect and
screw cut-out required calcar replacing
cemented bipolar prosthesis. Only one patient
with shortening of more than 2 cms required
shoe raise, while none other needed any
treatment for shortening. Abductor lurch was
seen in two patients in the post-operative
period which, improved with progression of
time. This has been attributed to Gluteus
medius tendon injury in patients treated with
IM devices [7]. 6% of our patients had greater
trochanter splintering while inserting the nail
but no other intervention was required and all
the fractures healed well. Infection was
present in 2% of the patients which was
superficial and was treated with antibiotics and
dressing only and none required debridement
or revision and healed well.

Pajarinen et al on comparison of PFN with
DHS, found that use of the proximal femoral
nail may allow a faster postoperative
restoration of walking ability [7], whereas
Saudan et al concluded no advantage of
intramedullary nail over sliding compression
hip screw for low-energy pertrochanteric
fractures [8].

Kumar et al and Bhakatet et al concluded that
DHS was tolerated better by young patients
with stable fracture while PFN had a better
outcome with osteoporotic patients and weak
bone mass and reverse oblique fractures. PFN
group has less blood loss and less operating
time compared to DHS group. In the long term
both the implant had almost similar functional
outcomes [10,11]. Whereas Huang et al in his
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meta-analysis concluded that PFN fixation
shows the same effectiveness as DHS fixation
with respect to operation time, blood
transfusion, hospital stay, wound
complications, number of reoperation, and
mortality rate [12].

We found proximal femoral nail to be more
useful in unstable and reverse oblique patterns
due to the fact that it has better axial
telescoping and rotational stability. It has
shown to be more biomechanically stronger
because they can withstand higher static and
several fold higher cyclical loading. So the
fracture heals without the primary restoration
of the medial support. The implant
compensates for the function of the medial
column. Intramedullary proximal femoral nail
also acts as a buttress in preventing the
medialization of the shaft. Also, proximal
femoral nail is long and it has smaller
diameter at the tip which reduces the stress
concentration at the tip. Hip screw and the
anti-rotation cervical screw of the Proximal
femoral nail adequately compress the fracture,
leaving between them adequate bone block for
further revision, if need arise.

We in our study found success of Proximal
femoral nail depends on good surgical
technique, proper instrumentation and good
C-arm visualization and it had advantages of
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Pre-contoured locking plates vs conventional reconstruction plates in AO
type C Distal humerus fractures: A prospective randomised study

Jain RK, Agrawal U, Champawat VS
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Abstract

Background: Reconstruction plates have been used from a long time for fixation of distal humerus
fractures. Locking plates are increasingly used now-a-days. The aim of this study is to compare the
radiological and functional outcome of AO type C distal humerus fracture treated with pre-contoured
locking plates with conventional reconstruction plates.

Material and Methods: A total of 25 patients of AO type C distal humerus fracture were treated
using locking plates (n=14) or reconstruction plates (n=11) and compared for radiological union and
for functional outcome by Mayo Elbow Performance Score (MEPS).

Results: The mean duration of surgery and hospital stay was similar in both the groups. The mean
Range of motion and MEPS score was significantly higher in locking plate group as compared to
conventional reconstruction plates at 3 months post operatively. However both of them were similar
at 6 months and 12 months post operatively. 93% union rate in locking plate group and 91 % union
rate in reconstruction plate group were seen at the end of 12 months follow-up. Excellent and/or
good results were obtained in 93% in locking plate group which is significantly higher than
reconstruction plate group in which only 82% patients had excellent and/ or good results.

Conclusion: Locking plates has advantage over reconstruction plates in early mobility and greater
functional outcome.

Keywords: Distal Humerus fracture, AO Type C, Locking Plate, Reconstruction plates, MEPS Score.
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Introduction

Fractures of distal humerus are relatively
uncommon injuries in adults and are very
challenging to manage. Approximately 7% of
the adult fractures involves the elbow, of
which about one-third involve the distal
humerus [1,2]. The proximity of neurovascular
structures, the frequent occurrence of
metaphyseal bone loss and significant articular
comminution, and the unforgiving tendency of
the elbow toward capsular stiffness and

heterotopic ossification make these fractures
often difficult to treat [3,4].

Overall incidence of distal humerus fracture is
increasing, mimicking the increasing incidence
of hip, proximal humerus and wrist fractures
[5]. Historically, these injuries were treated by
means of closed reduction and slinging (the so
called "bag of bones" technique) because the
results of open reduction and internal fixation
were poor [6]. Advances in the techniques of
open reduction and internal fixation and newer
implants along with the goal of anatomic
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restoration and early mobilization, the
standard of care has now shifted to surgical
treatment of these injuries by open reduction
and internal fixation. The ultimate surgical
goals are stable facture fixation and early
mobilization of elbow [7]. Depending upon the
severity of communition and displacement,
open reduction and internal fixation can be
done with locking plates, reconstruction
plates, cannulated cancellous screws (C.C.
screws), kirschner wire or tension band wiring.
The introduction of anatomical pre-contoured
locking plate technology approximately a
decade ago, ushered in the latest advances for
the management of distal humerus fractures,
offered enhanced biomechanical properties
and more robust fixation, thus allowing early
rehabilitation. Controversy persists, whether
standard non-locking plate screws construct
well-placed to maximize subchondral
buttressing performs better than locking
screws placed through the factory preset
trajectories which are often distant from and
not parallel to the articulation of the distal
humerus. Further long term, clinical benefits
of locking plate fixation for distal humerus
fractures are not known [8]. The aim of this
study was to compare and evaluate the results
of  pre-contoured locking plates and
conventional reconstruction plates in
management of AO type C distal humerus
fractures in adults with regard to functional
outcome using Mayo Elbow Performance Score
(MEPS) and radiological outcome in terms of
rate of union.

Materials and Methods

This randomized prospective study was done
comparing patients with intra-articular distal
humerus fractures AO type C treated either by
pre-contoured locking plates or conventional
reconstruction plates after getting approval
from institutional ethical committee and
written consent from all patients. Fractures
were classified using the AO/OTA classification
system on the basis of preoperative X-rays
and CT scans. All AO type C distal humerus
fractures, with age more than 18 years were
included in the study. Open fractures,
pathological fractures, fractures with neuro-
vascular injury and associated fracture of

ipsilateral upper limb were excluded from the
study.

All the fractures were treated with definitive
open reduction and internal fixation (ORIF)
within 3 days. For the surgical procedure, the
patients were placed in the lateral position
with the involved arm supported and forearm
hanging allowing at least 90° flexion. In all
patients, posterior approach along with
Chevron osteotomy of the olecranon was
done. The ulnar nerve was explored routinely;
however, transposition was only performed in
those patients where mechanical irritation
seen by medial plate, was a concern. After
temporary reduction and fixation with K-wires,
osteosynthesis using either the anatomically
pre-contoured locking compression plates or
3.5mm reconstruction plates were used for
both the columns. The patients were randomly
randomized into these groups. Olecranon
osteotomy was fixed with cannulated
cancellous screws or tension band wiring (fig
1).

Postoperatively, the elbow was splinted in 90°
flexion and the limb was kept elevated to
decrease swelling and patient was encouraged
to move their fingers. Intravenous antibiotics
were continued till post-operative day 2.
Suction drain was removed after 48 hours and
wound inspection was done at 2nd and
5th post-operative day. Oral antibiotics and
analgesics were given to the patient till the
time of suture removal. Sutures/staples were
removed on the 12th postoperative day.
At 2 weeks POP slab was removed and patient
was given arm pouch and active elbow and
shoulder range of motion exercises were
started as per patients pain tolerance. Patients
were instructed to carry out physiotherapy in
the form of active elbow flexion-extension and
pronation-supination. Patients were
advised not to lift heavy weight or exert the
affected upper limb.

Patients were followed up regularly at 6
weeks, 3 months, 6 months and 12 months
post-operatively. At each follow up, patients
were assessed subjectively for pain, swelling
and restriction of joint motion. The functional
assessment of the patient was done according
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to Mayo elbow performance score and
radiological assessment done for union. The
results were statistically analyzed using Mann
Whitney U test and a level of p < 0.05 was
considered significant.

Results

A total of 25 patients (18 men and 7 women)
were included in this study. The baseline
characteristics of the patients in both groups
are given in Table 1. The mean age of patients
was 35 years (range 18 to 75 years). The
dominant arm was involved in 16 fractures
(16/25). AO type C1 (simple intra-articular)
fracture was found in 9 patients (9/25), AO
type C2 (simple articular fractures with
metaphyseal comminution) were seen in 12
cases (12/25) and 4 fractures (4/25) were
classified as AO type C3 (multi-fragmentary
intra-articular) fractures. Locking plates were
used in 14 patients and reconstruction plates
were used 11 patients. Mean duration of
surgery and mean duration of hospital stay
were comparable in both the groups (p value=
0.661 and 0.622 respectively).

Range of motion was statistically higher in
locking plate group as compared to
reconstruction plates groups at 3 months
(p<0.0001) while the difference was
statistically insignificant at 6 (p =0.085) and
12 (p=0.166) months follow-up. Similarly, on
comparing the mean MEPS score, the
difference was found to be statistically higher
in locking plate group at 3 months (p=0.029)
but at 6 (p=0.066) and 12 (p=0.107) months
the difference was statistically insignificant.
About 93% patients in locking plate group and
82% patients in reconstruction plate group
achieved excellent and/or good results as per
MEPS score. Union rate was 93% in locking
plate and 91% in reconstruction plate group at
the end of 12 months follow-up, with no
significant difference between the two groups
(table 1).

2 cases had superficial infection, one each in
locking and reconstruction plate group which
were healed with antibiotics. 3 case of post-
operative stiffness were reported, one in
locking plate group and two in reconstruction
plate group which were managed with

physiotherapy and manipulation under
anaesthesia. After which, all 3 patients
achieved reasonably good to fair range of
motion. One case of postoperative ulnar nerve
neuropathy was reported in locking plate
group which required anterior transposition of
ulnar nerve at 4 months post-operatively and
subsequently complete recovery occurred at
final follow-up. One case of non-union was
observed each in locking plate group and
reconstruction plate group which further
required revision surgery with bone grafting.
Interestingly, no case of failure of
osteosynthesis of olecranon osteotomy was

observed in our series.

Table 1. Results comparing locking plate and
reconstruction plate

Parameters | Locking Reconstruction | p-
plate plate group | value
group (n=11)

(n=14)
+

Age 32.07 18. 31.81410.65 (;.333

Gender (M:F) | 8:6 10: 1 0.090

Laterality . . 0.676

(R:L) 8:6 8:3 6

AO type o . 0.958

(c1:c2:c3) | 272 4:5:2 1

Mean

surgical 139.64+

duration 12.16 137.27 £ 14.55 0.661

(min)

Mean

hospital stay | 220  * | 9.00+3.18 0.622
2.74

(days)

Range of Motion

3 months ‘2‘3'2&8'2 33.18+6.80 gioo

6 months 32'42i14' 71.36+15.98 0.085

12 months | 1, 7% | 102.72420.90 | 0.166

Mayo Elbow performance Score

3 months |523'92i11' 42.27+13.84 0.029

6 months 22'42“0' 59.69+14.96 0.095

12 months ‘812'85i9'9 76.36%+13.24 0.107

Union

Union rate | 93% [ 91% | 0.089

Complications

_Super_f|C|aI 01 01

infection

Post-

operative 01 02

stiffness

Ulnar nerve 01 00

neuropathy

Non-union 01 01
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Fig 1. Pre-operative & post-operative AP (a & c) and
lateral (b & d) X rays of a type C1 distal humerus
fracture treated with pre-contoured locking plate
with intraoperative photo (e).

Discussion

In recent years, the techniques used to treat
distal humerus fractures have evolved
significantly, from conservative treatment to
open reduction using different fixation
methods and systems. Inspite of advances,
treatment of distal humerus fracture still
remains one of the most demanding
challenges in elbow surgery. Further type C
fractures of distal humerus are most difficult
to manage in spite of the advancement in
fixation technique [1-3].

The locking plate technology in the
management of distal humerus fractures has
various biomechanical and theoretical
advantages. Despite of these stated
advantages, there are scanty clinical data
directly comparing its efficacy to non-locking

plate fixation for the management of intra-
articular distal humerus fractures. Hence we
performed this study to determine whether
locking plates offered any advantages
over non-locking plates in term of functional
and radiological outcomes. Our results showed
that though at initial 3 months follow-up, the
results were statistically higher in locking plate
group with regard to mean range of motion
and mean MEPS score, there exist’'s no
statistically significant difference between the
two groups in term of functional and
radiological outcome at final follow-up of one
year. The data demonstrate that while non-
locking constructs allowed for more ideal
screw positioning, the rate of union was
equivalent between both groups. The
difference between the two groups at initial 3
months follow-up might be due to less rigid
fixation provided by reconstruction plates in
comparison to locking plates leading to delay
in range of motion exercises.

Very few studies have directly compared the
functional and radiological outcome between
locking and non-locking construct. Berkes et
al, retrospectively analyzed 96 patients with
intra-articular distal humerus fractures and
compared the locking and non-locking
construct on the basis of clinical and
radiological outcome, fixation failure,
complications and cost-effectiveness. They
found that though locking construct costs on
an average 348% more than the non-locking
construct, there exists no statistically
significant advantage that locking plates
provide with regard to adequacy of fixation,
clinical and radiographic outcomes and
complications [8].

Komer et al biomechanically compared non-
locking and locking plate and found that the
stiffness of the construct was not different if
arranged in the same configuration [9].
Another study by the same group compared
orthogonal constructs using conventional
reconstruction plates, locking compression
plates, and precontoured distal humerus
locking plates in cadaveric specimens of
varying bone mineral densities and concluded
that fixation with either locking or non-locking
plates is acceptable in patients with good bone
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mineral density, but locking plates could prove
to be more effective in patients with lower
bone mineral density [10]. Since there were
no large data available comparing the locking
and non-locking constructs for AO type C
distal humerus fractures, we therefore did this
study and compared our results with previous
studies and found equivocal rates of non-
union, functional outcome, and complication
rates [11-13].

The results of this study verify that there has
been no statistically significant advantage that
locking plates provide with regard to adequacy

allow for ideal screw placement but, the
impact of this is unknown. The results of this
study does not provide enough data to make
any recommendations at present but it
definitely serves as a critical analysis of
locking and non-locking plates fixation that
might stimulate future research on this topic.

Conclusion

Locking plates has advantage over
reconstruction plates in treatment of distal
humerus AO type C fractures in early mobility
and greater functional outcome, but long term

of

complications.

functional and radiological outcome of both
locking plates and reconstruction plates are
comparable.

outcomes and
non-locking plates

clinical
Though

fixation,
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The Outcome of Complex Tibial Plateau Fractures (Schatzker type V and
VI) Treated with Dual Plates

Yadav SS, Gupta S, Patel PB, Pravin S, Dhosariya CS

Department of Orthopaedics, JA Hospital & Gaja Raja Medical College, Gwalior

Abstract

Background: Isolated lateral locked plating does not provide sufficient fixation to resist collapse of
the medial condyle in bicondylar tibial plateau fractures, leading to loss of axial alignment of the
limb, producing varus deformity and poor long-term outcomes. Dual locked plating of bicondylar
tibial plateau fractures are required to reduce the risk of mal-reduction and loss of reduction and
prevents secondary post traumatic osteoarthritis. Hence we evaluated functional and radiological
outcome of dual locking plates in proximal tibial plateau fractures Schatzker type V and VI.

Material & Methods: Twenty-two cases of tibial plateau fractures Schatzker type V and VI treated
with dual locking plates, antero-lateral and medial buttress plating were evaluated for functional
outcome using Knee Society Score and radiological outcome was evaluated for union and alignment
by modified Rasmussen radiological assessment score.

Results: A total of 22 patients with mean age 34 years (range 22 to 49 years) were included in the
study. 16 were male and 6 were female. The mean delay in surgery was 5.3 days (range 3 to 9
days). All Fractures were united at mean duration of 14.4 weeks, and the mean time to full weight-
bearing was 12 weeks. The mean range of knee motion was 121°. The mean knee severity score
was 85. 18 patients had excellent results, 2 had good results, 1 had fair result and 1 had poor result
as per Knee severity score. As per Rasmussen radiological assessment score 20 had excellent and
one each had good and fair results and none of the patient had poor results. Two with superficial
infection and one had hardware prominence but none of the patients had non-union, arthritis or
secondary loss of reduction.

Conclusion: Schatzker type V and VI fractures require double plate fixation for optimal stability,
which prevents secondary loss of reduction and varus/valgus collapse of the fracture and provides
excellent radiological and function outcome.

Keywords: Tibial plateau fracture, dual locking plate, Knee severity score
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Introduction sufficient fixation to resist collapse of the
medial condyle, leading to loss of axial

Tibial plateau fractures are high energy alignment of the limb, producing varus

fractures and remain challenge to orthopaedic deformity and poor long-term outcomes.
surgeons _[1]- Early _ techniques _ of Studies have indicated that dual locked plating
osteosynthe5|s _ gmph.a5|z.ed anatomical of bicondylar tibial plateau fractures reduces
reduction and rigid fixation of fractures. the risk of mal-reduction and loss of reduction

Isolated lateral locked plating does not provide
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and hence prevents secondary post traumatic
osteoarthritis [2,3]. The tibial plateau
fractures are associated with severe soft tissue
injury and application of dual plate by two
approaches and two incisions will add to the
soft tissue damage already present from the
injury [4]. Minimal invasive techniques can
decrease this surgeon related morbidity. Thus
we evaluated functional and radiological
outcome of dual locking plates in proximal
tibial plateau fractures Schatzker type V and
VI.

Material and Methods:

Twenty-two cases of bicondylar tibial plateau
fractures treated with dual locking plates were
included in our study after ethical committee
clearance and written consent by the patients.
Tibial plateau fractures Schatzker type V and
VI with age more than 18 years, closed
fractures or open Gustilo Anderson type I were
included in this study [5,6]. Tibial plateau
fracture Schatzker I to 1V, pathological
fracture, open fracture type II or more,
associated with neurovascular injury or age
less than 18 years were excluded from the
study.

All the patients underwent X-ray of involved
limb and 3D CT Scan for detailed study of
fracture pattern. At the time of admission, all
patients were evaluated for their general
condition, routine blood investigations and
chest X-ray. Limb was kept elevated and cold
fomentation was encouraged to reduce edema
and swelling. Surgery was differed in patients
with swelling and blisters till wrinkles
appeared over the skin.

All tibial plateau schatzker type V and VI
fractures were operated under spinal
anesthesia under C arm control under
tourniquet, only after the swelling was
reduced. In all cases the anatomic reduction of
the articular surface was achieved and
temporary fixed with k wires after
confirmation by C arm in both the views. The
depressed fragment was elevated in all the
cases. Following this in all cases a buttress
plate was applied on the medial side or
posteromedial side to buttress medial or
posteromedial fragment through

posteromedial approach. Another locking
hockey plate was applied on the over
anterolateral side by minimal invasive
methods via standard lateral approach, by
sliding the plate in the submuscular plane.

Post-operatively, an above knee slab support
was given. Check dress was done after 48
hours of surgery. Sutures and slab support
was removed at two weeks. After that active
and active assisted physiotherapy and range
of motion exercises were encouraged. All
patients were followed up for a period ranging
from 14 weeks to 40 months. Functional
outcome was evaluated using Knee Society
Score and radiological outcome was evaluated
for union and alignment by modified
Rasmussen radiological assessment score and
by Paley criteria [7,8]. According to Paley et
al. an increase of 5° malalignment or an
articular depression of 2 mm compared with
the first postoperative radiograph was defined
as secondary loss of reduction [8].

Results

A total of 22 patients of tibial plateau
schatzker type V and VI with mean age 34
years (range 22 to 49 years) were included in
the study. 16 were male and 6 were female.
Right side was involved in 14 case and left
side in 8 cases. The mean delay in surgery
was 5.3 days (range 3 to 9 days).

All fractures were united at mean duration of
14.4 weeks, and the mean time to full weight-
bearing was 12 weeks. At the final follow-up
visit, no patients showed knee instability; the
mean range of knee motion was 121°. The
mean knee severity score of the series was
85. Amongst all patients, 18 patients had
excellent results, 2 had good results, 1 had
fair result and 1 had poor result as per Knee
severity score. As per Rasmussen radiological
assessment score 20 had excellent and one
each had good and fair results and none of the
patient had poor results (fig 1). There was no
change in the radiological findings between
their immediate postoperative and final follow-
up X-rays. All patient had good reduction
(articular step <2mm) except one patient with
double plates, in whom there was 4 mm
articular step.
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Fig 1. Pre-operative, immediate post-operative and
6 months followup X rays AP (a, c & e) and lateral
(b, d & f) view of 35 year old male patient with
Schatzker type VI fracture treated with dual plates.
Clinical photographs (g,h & i) at 6 months showing
excellent results

g h i

Complications were seen in three cases, two
with superficial infection which healed with
antibiotics and one had hardware prominence
which required removal after union. None of
our case had non-union, arthritis or secondary
loss of reduction.

Discussion:

In tibial plateau fractures, to preserve normal
knee function, treatment must aim to re-
establish joint stability, alignment, and
articular congruity to ensure a full range of
motion. In complex tibial plateau fractures, it
is mandatory to anatomically reduce the
articular part of the fracture in order to
prevent the secondary arthritis and achieve a
stable articular and metaphyseal fixation to
facilitate the fracture healing regardless which
treatment option is selected [1]. Moreover,
soft tissue complications can be largely
minimized by staging the treatment of the
patient. Treatment with hybrid external fixator
to treat tibial plateau fractures have shown
fewer complications of soft tissues compared
with internal fixation, but reports have shown
that the use of a hybrid external fixator can
cause joint infection [9,10].

The LCP system a new concept in plate
osteosynthesis that attempts to combine the
advantages of minimally invasive surgical
approaches utilizing anatomically pre-shaped
plates with the screws that lock into the plate
forming the fixed angle device. The locking
screws provide a fixed angle device at each
screw plate interface [3,4]. The locking plate
system combined with indirect reduction
technique limits the surgical trauma inflicted
while stabilizing the fracture. Studies have
shown that a lateral locking plate is not always
sufficient to protect the fracture from collapse,
and an additional medial plate is necessary to
further stabilize the fracture and prevent
subsidence of medial fragment [3,11]. Horwitz
et al compared the mechanical stability of
fixation of an unstable bicondylar tibial plateau
fracture with several different fixation
techniques in a cadaveric model and found
better results with fixation with a lateral
buttress plate with an anteromedial antiglide
plate [12].

We evaluated the outcome of dual locking
plates for Schatzker type V and VI tibial
plateau fractures in 22 patients and found that
more than 90% patients have excellent
functional and radiological outcome.
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David Barei et al on treating 41 bicondylar
tibial plateau fractures with dual incisions and
medial and lateral plates found that accurate
reduction could be achieved in only half of the
complex fractures [13]. In our study we were
able to achieve good reduction almost all the
cases which is the reason for excellent results
in our series. Jiang et al compared 43 patients
of bicondylar fracture tibia with dual plates
and 41 patients with LISS plates and found no
statistically significant differences in adequate
reduction rates of the articular surface, union
rate or radiographic healing time, infection,
between the Dual Plate (DP) group and the
LISS group [4]. LISS plate group showed
significantly higher cases of malalignment of
the proximal tibia most frequently involving
deformity in the sagittal plane compared to DP
group. But secondary loss of reduction and
loss alignment was comparable in both the
groups. But study by Gosling et al in 62 tibial
plateau fractures treated with single LISS
plate showed 16 patients had substantial loss
of reduction [3].

Z Yu et al treated 62 patients of tibial plateau
fractures with double plates [14]. At the final
follow-up visit, no patients showed knee
instability and no statistically significant
difference in the functional outcomes was
observed between their 6-months and final
follow-up visits; or in the radiological findings
between their immediate postoperative and
final follow-up examinations in terms of
alignment. We also, in our study did not found
change in the radiological findings between
their immediate postoperative and final follow-
up X-rays. All patient had good reduction
(articular step <2mm) except one patient and
this reduction was maintained in the long term
follows also.
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Conclusion:

Locking plate fixation is preferred treatment
option for complex tibial plateau fractures with
excellent radiological and function outcome,
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type V and VI fractures which require double
plate fixation for optimal stability. This double
plate configuration prevents secondary loss of
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Abstract

review the available literature on it

Case report: Congenital hallux varus is a extremely rare deformity, leading to cosmetically
unacceptable foot and difficulty in wearing footwear and trousers. The deformity varies in severity,
cause, associated anomalies, patho-anatomy and treatment. We thus report such a rare case of
congenital hallux varus associated with polydactyl and syndactyl in an infant which was treated by
soft tissue procedure. The aim of this report is create awareness regarding this rare entity and to
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Introduction

Congenital hallux varus is a rare deformity,
which can be associated with other deformities
[1]. The child has difficulty in wearing
footwear and trousers and is not cosmetically
accepted to the parents. There is lack in clear
definition of the deformity; the deformity also
varies in severity, associated features, patho-
mechanisms and the choice of surgical
treatment bony or soft tissue corrections [2].
We thus report such a rare case of congenital
hallux varus associated with polydactyl and
syndactyl in an infant which was treated by
soft tissue procedure. The aim of this report is
create awareness regarding this rare entity
and to review the available literature on it.

Case report

An eight months old male child presented to
us with deformity present at right foot since
birth. The deformity was double hallux i.e.
duplication of great toe with hallux varus
deformity of both the great toes (fig 1). The
child’s parents were concerned, about the bad
cosmetic appearance of the foot deformity and

they were unable to put regular footwear into
the child’s foot. They also complain of difficulty
in pulling up the trousers/pants for the child.
Apart from the foot deformity, there was no
any other deformity present in the body. The
child was born full term normal vaginal
delivery and the neonatal period was
uneventful. There was no history of trauma,
surgery or any treatment taken.

On examination, the child had right foot
deformity, with polydactyl having total of six
toes in right foot, with syndactyl of great toe.
The two great toes were abnormally placed in
severe varus position, projecting almost
medially from the inner border of the foot
toward medial side rather than distally (fig 1).
The fused great toes were perpendicular to the
long axis of the first metatarsal. The proximal
toe was slightly smaller than the distal toe,
and it lacked proper nail plate, which was well
developed in distal larger great toe. The first
web space was significantly increased and the
first metatarsal head was palpable in the web
space. Movements dorsiflexion and plantar
flexion was present at the both the toes, but
movement of the deformed toes to the lateral
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side towards the metatarsal head was not
possible. Neurovascular examination of the
foot and toes was normal.

Radiological, X-rays of the right foot AP and
obliqgue view were done which showed,
duplication of the great toes with only
proximal phalanx in smaller toe and both the
distal and proximal phalanges in the bigger
toe. Both the toes were placed together side
by side, articulating abnormally on the inner
side of deformed first metatarsal head. The
first metatarsal was short and thick and head
was deformed.

Fig 1. Pre-operative clinical photograph (a & b) of
congenital hallux varus

W

S
.

a b

We planned the surgical treatment of the
patients, with excision of the supernumerary
toe and alignment to the toe with the
metatarsal head. The child was operated
under general anesthesia under tourniquet in
supine position. A ‘Y’ shaped incision was
given with the vertical limb towards the web
space (fig 2). Following this, the deep Y-
shaped flaps were elevated and the proximal
smaller accessary great toe was excised. The
bigger toe with proper nail was displaced
laterally and temporary fixed with a k-wire (fig
2).

Post operatively, a below knee slab was given
and was removed at 2 weeks at the time
suture removal. The k wire was removed at 4
week. At final follow up of 4 months, child has
cosmetically acceptable foot and is
comfortably able to wear normal footwear and
trousers. There is slight shortening of great
toe.

Fig 2. Intraoperative clinical photo (a to c) and
intraoperative AP fluoroscopic vie (d) showing
incision planned, the excision of the accessary toe &
closure and k wire fixation. Clinical photo at 2
weeks of suture removal (e

Discussion

Hallux varus is a very rare deformity as
compared to hallux valgus [1]. Among the
ethological types, the congenital variety of
hallux varus is further rare variety as
compared to other caused of varus deformity
like surgical overcorrection of hallux valgus,
idiopathic, spontaneous, inflammatory
arthropathy or post-traumatic type [3].
Congenital hallux varus has multifactorial
causes like thickened medial cords, medial
slopes to the first metatarsocuneiform joints,
first metatarsal longitudinal epiphyseal bracket
(LEB; delta phalanx), shortened block first
metatarsals, space occupying extra
metatarsals with the first web spaces and
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ineffective abductor halluces and adductor
hallucis insertions [2,4-7].

Since the deformity is present since birth,
these patients present early. But, our case
presented to us only at the age of eight
month, when the child started mobilization
and parents tried to put regular footwear to
the child, which they were unable to do, due
to the deformity. Dumbre reported a case of
congenital hallux varus presenting at age of
23 year, which was complicated with soft
tissue contracture, bony deformities and
arthritis of joints [3].

Presentation and diagnosis is quiet obvious on
clinical examination. Three types of congenital
hallux varus are describes by Alfred [8].

a. 1° (primary) - not associated with any
other deformity
b. 2° (secondary) - associated with

polydactyly, syndatyly, metatarsal adductus,
CTEV, LEX (longitudinal epiphyseal bracket /
delta phalanx)

C. 3° (tertiary) - with severe deformities
like diastrophic dwarfism

Our case was a secondary type, which was
associated with both polydactyl and syndactyl.
The deformity can range from mild (few
degrees) to severe (to 90°), ours was a severe
type who had deformity almost 90°.

Treatment of the deformity is by surgical
correction and various techniques have been
described. For mild to moderated deformity
only soft tissue procedure are sufficient like,
Farmer described a Y rotational skin flap and
syndactylization of the first and second toes
[2,9]. For very severe deformity and short
metatarsal, bony procedures are needed like,
Kelikian described reverse osteotomy [2,10].
McElvenny, described the removal of

References

accessory bones, medial sesamoidectomy and
capsulotomy, release of the medial fibrous
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Conclusion

Congenital hallux varus is very rare deformity,
which causes gross cosmetic and inability to
wear normal footwear. Treatment is by
surgical correction which gives excellent
results and amputation is reserved as a
salvage procedure.
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Abstract

posttraumatic arthrosis, is necessary.

Case report: Posterior subtalar dislocations are extremely rare injuries which are caused by high
energy trauma, which is generally managed by closed reduction, if present early. We present such a
rare case of neglected posterior subtalar dislocation, which was successfully treated with open
reduction. For satisfactory outcome, early diagnosis, anatomical
peritalar joint, and the resection of small, free osteochondral fragments for the prevention of early

reduction, stable fixation of
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Introduction

Subtalar joint dislocations are rare injuries,
which were first described by Judey in 1811
[1]. In 1853, Broca classified these subtalar
joint dislocations into three types according to
the direction of displacement of the foot in
relation to the talus: medial, lateral, and
posterior [2]. Later, in 1855, Malgaine and
Burger added subgroup of anterior subtalar
dislocation to it [3]. Among all these type of
dislocations, posterior subtalar dislocation is a
very rare kind of injury which is also known as
talocalcaneal navicular (TCN) dislocation or
peritalar dislocation and is characterized by
simultaneous dislocation of talocalcaneal and
talonavicular joints while tibiotalar and
calcaneocuboid articulations remain intact
[4,5]. These types of dislocations are caused
by high energy trauma such as a fall from
height or road traffic accident. Prompt
diagnosis followed by closed reduction and
immobilization in plaster cast is the
recommended treatment but when closed
reduction is failed or in cases of neglected
dislocations, open reduction and internal
fixation may be required to minimize further

soft tissue and neurovascular compromise
[4,5]. We report such a rare case of neglected
posterior subtalar dislocation with associated
fracture of posterior process of talus which
was successfully managed by open reduction
with k- wire fixation followed by immobization
in plaster slab for 6 weeks.

Case report

A 40-year male laborer injured his left ankle
due to fall while painting over roof. The mode
of injury of injury was fall from height of
around 10 feet, with patient landing on the left
foot, with contact of the dorsum of the foot to
the ground, with the position of the foot to be
inversion and plantar-flexion during strike on
floor. Except of foot injury, he had no other
injury. Immediately patient went to local
quack for treatment where suspected ankle
dislocation without being investigation was
tried to reduce by manipulation and massage.
Following this massage by bonesetter, patient
went back to home without splinting. Since
pain, swelling and deformity persisted, along
with the patient’s inability to bear weight on
affected limb, patient presented to our center
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for consultation and management, 3 weeks
after the injury.

On physical examination, the foot was in
plantar flexion with deformity and swelling
over anterior aspect of ankle and foot.
Sensation and vascularity was intact with
saturation of toes to 98%. The ankle range of
dorsiflexion and plantarflexion were grossly
restricted and severely painful with associated
stiffness. But all the toes movements were
normal (fig 1).

Radiograph of the ankle demonstrated
talocalcaneal and navicular joint dislocation
with posterior displacement, which was further
confirmed by doing 3D CT reconstruction. The
CT scan showed talocalcaneal-navicular
dislocation in which the calcaneus was
displaced posteriorly, perching of the head of
the talus on the dorsal margin of the
navicular, and the impingement of the
posterior process of talus on the posterior
subtalar facet of calcaneus and multiple
fragments of posterior process of talus on the
top of calcaneus (Fig. 1). MRI of left ankle
additionally demonstrated joint effusion,
partial tear in talo-fibular and deep fibers of
deltoid ligament and marrow edema in
subtalar articular surfaces.

As the dislocation was 3 weeks old, any
attempt of closed reduction was supposed to
be unsuccessful and the patient was planned
for open reduction after pre-anesthetic fitness.
Under anesthesia, initial attempt of closed
reduction was made with help of calcaneal
skeletal traction and another counter traction
pin inserted from posterior facet into talus to
lift the body of talus. This maneuver of closed
reduction with application of longitudinal
manual traction and counter traction along
with application of digital pressure over head
of talus anteriorly failed, following with open
reduction with dorsal approach was done.
Talus was explored through incision of approx.
1.5 cm made over anterior aspect of left ankle
and a blunt long bone spike passed under
talus to lift the impacted body of talus from
posterior facet of calcaneum (fig 2). The
reduction was successful by lifting the body of
talus, with help of traction and counter-

traction of previously passed skeletal pins
which was confirmed under C-arm. One the
reduction was achieved; it was stabilized in
position by inserting a 2.5mm Kirschner wire
from the navicular bone into the talus to hold
the reduction (fig 3). After primary closure
and sterile dressing, below knee slab was
applied. After ankle immobilization of about 6
weeks, slab and k-wire were removed and
gradual range of motion exercises started.
Some ankle stiffness and minimal limitation of
dorsiflexion and plantar flexion were found at
final follow up but patient was able to weight
bearing and was satisfied with the result.

Fig 1. Pre-operative clinical photo (a & b), AP (c)
and lateral (d) x rays and CT scan sagittal view (e)
showing posterior subtalar dislocation.
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Fig 2. Intraoperative photograph (a & b) and
fluoroscopic lateral view (c) showing open reduction
of posterior subtalar dislocation with exposure and
reduction.

Fig 3. Immediate post-operative clinical photo (a)
and AP (b) and oblique (c) x rays of patient
showing reduced posterior subtalar dislocation and
fixed with k wire.
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Discussion

Subtalar dislocations are a rare form of
dislocation and accounts for less than 1% of
all traumatic dislocations [1-3]. According to
available literature, medial dislocation is the
most common type accounting for 72%-80%
followed by lateral dislocation (17%-22%) and
anterior dislocation (1%). Posterior
dislocations, in particular, are extremely rare,
and amount to a mere 0.8 % of all subtalar
dislocations [2,3].

Owing to gross deformity, pain and severe
limitation of motion and functional
impairment, along with awareness for
treatment these case present early for
treatment. But in developed country like our,
it is common that these case present late
because of either primary treatment by bone
setters/quacks, not seeking treatment at all or
inability to identify injury. Our case was also a
case of 3 week old neglected case, which was
due to the primary treatment done by
bonesetter.

Subtalar dislocations mostly occur in young
adults after a high energy trauma such as a
fall from height or road traffic accidents [4,5].

Various reports hypothesize mechanism of
injury of posterior subtalar joint dislocation as
forced hyper-plantar flexion of foot which
leads to a progressive subtalar ligament
weakening resulting in a complete tear of
ligament if the plantar flexion force is
prolonged [4-8]. Our case was also an active
middle aged male with no comorbid condition
sustaining injury due to fall from height with
landing on dorsum of inverted and
plantarflexed foot.

Diagnosis of posterior subtalar joint dislocation
is easy with anterior-posterior and lateral
radiographs. Inokuchi et al, defined the
posterior subtalar dislocation on a lateral
radiograph, when the head of the talus is seen
perched on the posterior margin of the
navicular and the posterior portion of the talus
resting in the posterior subtalar facet of the
calcaneum in the absence of any significant
displacement or rotation of the foot in frontal
view radiograph [5,9].

Recommended treatment to avoid further
damage to skin, soft tissue, neurovascular
structures and to reduce the chances of
avascular necrosis of the talus, is prompt
closed reduction as soon as possible under
sedation or general anesthesia with constant
counter-traction and flexion at knee so the
gastrocnemius muscle is relaxed [6-9]. For
reduction initially, the force is applied in the
same direction as the existing deformity, then
traction is applied, and at the same time a
force in opposite direction of the dislocation is
applied by a firm digital pressure over the
head of the talus from anterior to posterior,
passing through plantar flexion to dorsiflexion.
The reduction is usually associated with an
audible clunk [4,5,6-9]. Post reduction
immobilization is done in non-weight bearing
cast but the period of immobilization is
controversial [10,11].

A delayed presentation, soft  tissue
interposition, interposed bony fragments,
severe swelling or capsulo-ligamentous
retraction renders the closed reduction difficult
and which requires open reduction, which is
required in 10 to 20% cases [12]. Since our
case was also a 3 weeks neglected case with
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history of maltreatment and massage present, anatomical reduction, stable fixation of
the closed reduction attempt failed and we peritalar joint fractures, and the resection of
could reduce it only after open reduction. small, free osteochondral fragments for the
. prevention of early posttraumatic arthrosis
Conclusion which, in turn, may cause pain, joint stiffness,
and an unsatisfactory final result.

Posterior subtalar dislocations are extremely

rare injuries which require early diagnosis,
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