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ABSTRACT

To analyse surgical management and to evaluate the functional outcome of medial malleolus fracture using
various modalites like tension band wiring, cannulated cancellous screw and K-wire.
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1. Introduction

Ankle fractures represent 10% of all fractures. The most injured joint in the body is ankle but
least treated, said by Sir Robert Jonesl. It is second most common lower limb fracture affecting
people of all ages especially about 45 to 55 years, usually young males and elderly females being
the high-risk victim with respect to osteoporosis. These are typically low-energy injuries with
majority occurring due to simple falls or sport events. In RTA, associated with incidence of open
injuries susceptible to high velocity of injury. [1] Obesity also place a co-factor in sustaining
ankle fracture whereas increase incidence of morbidity, fracture outcome is associated with
tobacco smoking and alcohol intake. Many Ankle injuries are usually mixed injuries with
ligamentous and bony component due to deforming force.The various presentation of malleolar
fracture gives rise to wide variety of classification of which only three are dominant Lauge-
Hansen, Danis Weber and AO classification. Now-a-days MRI is useful for precisely diagnosing
ligamentous injury and treat them appropriately. [2,3]

The main concern to treat ankle fracture is to achieve early restoration in day to day activities
obtained through anatomic joint reduction and congruity yielding effective ankle range of motion.
Treatment of ankle fractures plays a vital role in terms of fracture integrity and stability,
especially if planned surgically. Various treatment modalities are available for fracture reduction,
maintaining the reduction and achieving union at the fracture site for the betterment of patient in
terms of pain relief, improved range of movements without stiffness. Management of ankle
fractures and its outcome has a deliberate impact on patient’s socioeconomic status and
wellbeing.[4-6]

Non-operative treatment of medial malleolus fracture was tried with splinting/casting which
showed debatable outcomes in terms of union and maintaining the normal anatomical
architecture. When the malleolar fracture is not reduced properly it will result in painful
restriction of movement or osteoarthritis or both2. ORIF is superior than conservative treatment
which is thoroughly demonstrated in literature. [7] Various Operative techniques like Tension
band wiring, anti glide plate technique, cannulated cancellous screw fixation, headless screw
fixation and recent techniques like Sled devices have been reported in restoring the normal
anatomy and jointfunction.

Though being a subcutaneous fracture with limited soft tissue envelope following fixation,
various postoperative complications like instability, wound dehiscence, superficial skin necrosis,
hardware visibility and irritability, non-union, ankle stiffness have been reported. The appropriate
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surgical technique considering patient factors are planned to attain union at the fracture site with
good range of movements and very minimal complications.[8-10]

2. Materials And Method

Source of data:

The material for present study was collected from the patient who attended and admitted in
department of orthopaedics with medial malleolar fracture. 30 cases of either sex were taken up
for the study. Patients were well informed about the study in every aspects and informed written
consent was obtained.

The period of study was August 2018 to September 2020 The period of follow up was up to 6
months to 1 year. The results of 30 fractures in 30 patients were analyzed and studied. The
analyzed data was compared with other series in literature and discussed. A master chart was put
up which deals all the aspects and variables taken for consideration.

Method of collection of data

Inclusion criteria:

Age ranging from 20 to 60years

Both male andfemale

Closedfractures

Fractures not more than a weekduration.
Freshfracture.

All fracturepattern.

Patients who are fit forsurgery.

Patient willing to participate in thestudy

N~ wNE

Exclusion criteria:

Age less than 20 and more than 60 years.

Old operated, neglected fractures

Fractures more than a weekduration.

Openfractures

Medical comorbidities.

Unwillingness to participate in the study.

Patients unfit for surgery and/oranaesthesia.

Cases was selected based on history, clinical examination, radiographs and routine investigations.
Careful examination about the presence or absence of vascular or neurological deficits, open or
closed injury, associated spine or extremity injuries were documented. A selective proforma was
made for all the cases in this study. Clinical diagnosis was confirmed by Antero-Posterior,
Lateral and Mortiseviews.

The fracture was classified by Lauge-Hansen and Danis weber classification. Initially patient was
treated with Analgesic, Anti-inflammatory with limb elevation for pain relief and swelling and
below knee POP slab was applied for immobilization. Patient also supplemented with tetanous
toxid and Antibiotics asindicated.

Laboratory investigations: Hb, TC, DC, Urea , creatinine ,ESR ,serum electrolytes, Urine routine
profile, BT, CT , Blood grouping and typing , RBS, HIV, HbsAg , ECG, and Chestx-ray.
Radiographic investigation:

NoabkowhE
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X-ray: Antero-Posterior, Lateral and Mortise views: to view the fracture morphology andpattern
CT scan: Is taken to evaluate fracture pattern and to exclude intra articular fracture of tibial

plafond.

Preoperative preperation:

. Inj.TT 0.5 mg IMstat

. Inj.Xylocaine 2% TestDose

. Parts preparation such as extremity, umbilicus and privateparts.

. Informed and Written consent wastaken.

. Proctolysis enema was given to every patient beforesleeping.

. Adequate blood was reserved for safetypurpose.

. Inj. Cefoperazone 1 g intravenous was administered 30 min beforesurgery.

Cannulated cancellous screws:

A cancellous bone screw is a modified wood-type screw. Its tip is not tapered. It has a larger
threads and higher pitch when compared to cortical screw. The core diameter is smaller than the
shaft, which provides a greater surface area for purchase of the screw threads on bone. The pull-
out strength is stronger due greater diameter of screw threads. A cancellous screw can inserted
into an untapped pilot hole; the size of the pilot hole should be equals to core diameter of the
screw.. The spring reaction is created in the cancellous bone which is deformed during the thread
forming process.

The lag effect is produced by the smooth shaft of the cancellous bone screw without the need of
over-drilling. A partially threaded cancellous screw is used as a lagscrew.

Stainless steel wire:

Stainless steel wire are now routinely used for internal fixation of fractures. The strength of the
wire varies with the material. It is dispensed in various thickness and gauge.

The wire is drawn from the raw material and finished by tow process called annealing and cold
working. The tensile strength of two single wires increases as they are twisted and it varies with
the tightness of twist.

Properties:1. Low modulus of elasticity, 2. High flexibility, 3.High resiliency, 4.Good corrosion
resistance, 5.Easy to manipulate.

Washer :

A washer is often used with cancellous screw to prevent the screw head from burying into the
thin cortex overlying the cancellous one.

The flat side of the washer rests on the bone while its countersunk side matches the underside of
the screw head. The washer provide uniformcompressionhe one-third tubular plate can exist only
in 3.5 mm version. The counterpart of this system in 4.5 mm system is semi tubular plate. The
one-third tubular plate is available in titanium and stainless steel. It has thickness of about 1.0
mm, its ability to confer stability is somewhat limited. Each hole of plate is surrounded by a small
collar that prevent the spherical screw head from penetrating the plate and producing crack in
near cortex. The oval shape of each hole allows the eccentric screw placement that produce
fracturecompression.

Operative technique:
All cases were subjected for open reduction and internal fixation of medial malleolus specifically
to avoid trapping of periosteum at the fracture site and to achieve anatomical reduction.
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Under spinal anesthesia the patient is on supine position on table with sand bag underneath the

affected side buttock.

Pneumatic tourniquet was applied to the proximal thigh after noting the time.

The affected limb was painted with betadine solution and draped in layers from the knee joint to

the nail tip and foot was covered with a glove.

Timing of surgery lasted around 1 to 1 % hours, open reduction and internal fixation of the
medial malleolar fractures were performed by tension band wiring, cannulated cancellous screw,
K- wire fixation and lateral malleolus is fixed with 1/3rd tubular plate and screws. Additionally

syndesmosis is fixed with syndesmotic screw.

Baird and Jackson Scoring system®:

Pain Score
No Pain 15
Mild pain with strenuous activity 12
Mild pain with activities of daily living 8
Pain with weight bearing 4
Pain at rest 0
Stability of ankle

No clinical instability 15
Instability with sports activites 5
Instability with activites of daily living ability to walk 0
Able to walk

Able to walk desired distances without limp or pain 15
Able to walk desired distances with mild limp or pain 12
Moderately restricted in ability to walk 8
Able to walk short distances only 4
Unable to walk 0
Able to run

Able to run desired distances without pain 10
Able to run desired distances with slight pain 8
Moderate restriction in ability to run with mild pain 6
Able to run short distances only 3
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Unable to run 0
Ability to work

Able to perform usual occupation without restrictions 10
Able to perform usual occupation with restrictions in some strenuous activities 8
Able to perform usual occupation with substantial restriction 6
Partially disabled; selected jobs only 3
Unable to work 0
Motion of the ankle

Within 10" of uninjured ankle 10
Within 15" of uninjured ankle 7
Within 20° of uninjured ankle 4
<50% of uninjured ankle, or dorsiflexion <5° 0
Radiographic result

Anatomical with intact mortice(normal medial clear space, normal superior 25
joint space, no talar tilt)

Same as a with mild reactive changes at the joint margins 15
Measurable narrowing of the superior joint space, 10
superior joint space 2mm, or talar tilt >2mm

Moderate narrowing of the superior joint space, 5
with superior space between 2 and 1mm.

Severe narrowing of the superior joint space,with superior joint space <lmm,

widening of the medial clear space, severe reactive changes 0
(Sclerotic subchondral bone and osteophyte formation)

Maximumpossiblescore 100
Scores according to the Baird and Jackson scoring system

Excellent 96-100
Good 91-95
Fair 81-90
Poor 0-80

http://annalsofrsch.ro 1171



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 2, 2021, Pages. 1167 - 1181
Received 20 January 2021; Accepted 08 February 2021.

Final scores were based on the combined point scores from seven categories of subjective
objective and radiographic evaluation. Results were designated as excellent, good, fair and poor.
A score of 96- 100 points was considered excellent; 91 to 95 good; 81- 90 points fair and zero to

80 pointspoor.
3. Results:

From this study sample of 30 patients, 15 patients were between 40-50 years of age (50%)
followed by 9 patients between 30-40 years of age (30%).The mean age being 41.43 £ 7.45.

FIG 1: AGE DISTRIBUTION

AGE DISTRIBUTION

below 30 30-40 40-50 ABOVE 50

In our study 21 patients were male (70%) and 9 patients were female (30%) showing male
preponderance of (M:F=2.3:1)

TABLE 1: GENDERDISTRIBUTION

21 70.0
) 30.0
30 100.0

In our study 21 patients (70%) had involvement of right ankle and 9 patients (30%) had
involvement of left ankle. There were no Bilateral cases in this study.
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FIGURE 2: LAUGE-HANSEN CLASSIFICATION

LAUGE HANSEN CLASSIFICATION
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In this series all patients were classified under Danis Weber classifications system, 15 patients
(50%) were grouped under type B followed by 10 patients (33.3%) were grouped under type C
and 5 patients (16.7%) were grouped under type A.

Operated site

Follow up

6 weeks x-ray
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TABLE 7: CLASSIFICATION BASED ON DANIS WEBER SYSTEM

5 16.7
15 50.0
10 33.3
30 100

GRAPH 7: DANIS WEBER CLASSIFICATION

DENIS WEBER

http://annalsofrsch.ro 1174



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 2, 2021, Pages. 1167 - 1181
Received 20 January 2021; Accepted 08 February 2021.

In our study 27 patients (90%) were Bimalleolar fracture followed by 3 patients (10%) were
Unimalleolar fracture (Medial malleolus).

GRAPH 14: POST OPERATIVE ASSESMENT OF ROM AT 6 MONTHS —

Plantarflexion

Case report
Case 1

Preoperative xray
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Post operative x-ray

GRAPH 16:COMPLICATION

COMPLICATION

ARTHRITES DUE TO PBMALLMION 1

MOMN-LUMNION DUE TO IMPLANT FAILURE

f

DEEP INFECTION 1

o

SUPERFICIAL INFECTIOMN

In our study the mean Baird and Jackson score was 92.0+£6.33. About 11 patients (36.7%) showed
excellent result followed by 13 patients (43.3%) showed good result and 4 patients (13.3%)
showed fair whereas 2 patients (6.7%) showed poor outcome..

6 months post operative x-ray
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Movements

http://annalsofrsch.ro 1177



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 2, 2021, Pages. 1167 - 1181
Received 20 January 2021; Accepted 08 February 2021.

TABLE 17: BAIRD AND JACKSONSCORING

11 36.7
13 43.3
4 13.3
6.7
30 100.0

GRAPH 18: BAIRD AND JACKSON SCORING

4. Discussion

Ankle fractures represent 10% of all fractures. It is second most common lower limb fracture
affecting people of all ages especially about 45 to 55 years. Ankle fracture occurs as a result of
high energy trauma and most common modality being road traffic accident and fall from height
and low energy trauma such as simple fall with twistinginjury. [11-13]In our study the main aim
IS to assess the functional outcome and the results of surgical management of medial malleolar
fracture and evaluated by Baird and Jackson scoring system.[14] In our study the key feature was
restoration of anatomical architecture of ankle joint by using cannulated cancellous screw,
kirschner wire and tension band wiring. Prevention of infection and promoting early motion with
restoration of daily activates.In our study there were 27 Bimalleolar fracture and 3 were
Unimalleolar (medial malleolus) fracture.From our study sample of 30 patients, 15 patients were
between 40-50 years of age (50%) followed by 9 patients between 30-40 years of age (30%),
mean age being 41.43 £ 7.45.

In our study 9 out of 30 patients (30%) reported to hospital on the day of injury and 9 out of 30
patients (30%) reported on 2nd day followed by 6 patients (20%) reported within 1 day. After
admission initiation of appropriate medications and limb elevation gives good reduction
inswelling.In our study 17 patients (56.7%) gave history of Road Traffic Accident followed by 12
patients (40%) gave history of Twisting injury and 1 patient (3.3%) had Fall From Height.Sahu
Gaurav et al reported in his study the most common mode of injury is Road Traffic Accident for
29 patients (72.5%) followed by Twisting injury for 8 patients (20%) and Fall From Height for 3
patient (7.5%).Lee et al reported in his study the most common mode of injury is Road Traffic
InjuryGirish N Motwani et al [15-17]reported in his study the most common mode of injury is
Road Traffic Accident (45%) followed by Fall (37.5%) and Twisting injury (17.5%).[18]

Rakesh Singh65reported in his study the most common mode of injury is Road Traffic Accident
(40.9%) followed by Accidental fall (36.3%) and Twisting injury(22.8%).Suhas D et al noticed in
his study most common mode of injury is Road Traffic Accident followed by Slip and Fall
whereas Naik Lokesh Gudda G et al66noticed in his study most common mode of injury is Road
Traffic Accident followed by Accidental fall.In our study 18 patients (60%) had no external
injury and 9 patients (30%) had external injuries as Abrasion around Ankle followed by 3
patients (10%) had Contusion around ankle.In this study series Lauge-Hansen classification was
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used to see mechanism of injury and their fracture pattern. The most common type of injury is
Supination External Rotation for 15 patients (50%) followed by Pronation External Rotation for 9
patients (30%) and Supination Adduction for 5 patients (16.7%).[19-21]

Girish N Motwani et al63observed in his study the majority of patients about

16 (40%) showed Supination External Rotation injury followed by 11 patients (27.5%) showed
Pronation External Rotationinjury.Karamdeep Singh Kahal et al reported in his study that most
common type of injury is Supination External Rotation for 15 patients (50%) followed by
Pronation External Rotation for 7 patients (23.33%) and Pronation Abduction for 5 patients
(16.67%).Roberts SR et al reported in their study series about 45% of patients had Supination
External Rotation type of injury.[22-25]

Beris et al and reported in their study majority of patients had supination external rotation
injury.Naik Lokesh Gudda G et al observed in his study 29 patients (54.7%) had Supination
External Rotation type of injury followed by 13 patients (24.6%) had Pronation External Rotation
type of injury.In our study all the patients were classified under Danis Weber classification
system. 15 patients (50%) grouped under type B followed 10 patients (33.3%) were grouped
under type C and 5 patients (16.7%) were group under type A.Girish N Motwani et
al[26]observed in his study majority of patients wereoperated between 2 and 5 days (77.5%). The
mean time interval was 3.5 days.

In our study series 14 patients (46.7%) had 45 degree of dorsiflexion post operatively at 6months
followed by 11 patients (36.7%) had 20 degree of dorsiflexion post operatively at 6 months. The
means range value is 21.0+4.014 degree.In our study 24 patients (80%) had no complication
whereas 3 patients (10%) had superficial infection which was controlled by oral antibiotic and
regular dressing and 1 patient (3.3%) had deep infection which was managed by wound
debridement and higher antibiotics (Inj. Piperacillin 400mg + Tazobactum 500mg) followed by 1
patient (3.3%) had Post traumatic arthritis due to mal-union because patient has lost the follow up
and turned up after 22 weeks and 1 patient (3.3%) had implant failure with non-union because
patient did early weight.

5. Conclusion

In our study group of 30 patients 3 were isolated medial malleolar fracture remaining 27 patients
were Bimalleolar fracture, In that 16 showed syndesmotic disruption. All this patients were
subjected to surgery, Open Reduction and Internal Fixation was preferred to prevent trapping of
periosteum at the fracture site and retaining anatomical reduction, articular congruity to improve
clinical and radiological union with adequate jointmotion.Open Reduction and Internal Fixation
was successful in terms of union and restoration of joint function by Tension Band Wiring,
Cannulated Cancellous Screw, K-wire (kirschner wire) and Cannulated Cancellous Screw + K-
wire fixation achieving good functional outcome of the affected anklejoint.

In our study all medial malleolus fractures were subjected to open reduction rather than
percutaneous fixation in order to avoid the risk of non-union in terms of anatomical reduction and
periosteal trapping at the fracture site. Open Reduction and Internal Fixation is consider to be the
best option to have good radiological union with good functional outcome of the ankle joint.
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