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INTRODUCTION

Tibia fractures are one of the most common fractures of long bones

constituting about 2% of adult population. I 2 Tibial shaft fractures occur with

an incidence of 16.9/100,000/year.B! The incidence of tibial fracture has a

bimodal peak at age 20 and 50 .1

Adult both bone leg fractures are most common in young males

between the ages of 19 and 39 .The incidence of non-union and malunion in

tibial fractures is relatively high when compared to fractures in other parts of

the body. The most frequent location for long bone fractures is the tibia, and

about 80% of these injuries involve fibular fractures®.

They usually result from high-energy injuries and are frequently

associated with severe soft tissue damage and complex comminution of bone.

Tibia being a subcutaneous bone, there is higher chances of compound injuries.
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Tibia fractures are more common in younger age group and as a result of higher

energy trauma.

The treatment of tibial fracture has seen development for casting
and functional bracing to intramedullary nailing and plating ,as developed by
Kuntscher in 1940’s .>YlIintramedullary interlocking nails are now the gold
standard modality of treatment in closed tibia fractures. With varied fracture
patterns based on its anatomical location or varied complications possible

,newer advancements have been made in the concept of tibia nailing .

Traditional method of infrapatellar nailing by splitting patellar
tendon needs flexion or hyperflexion of knee. Most common issue faced in
proximal tibia fracture by is anterior pull of proximal fragment by quadriceps on

knee flexion.

Procurvatum deformity of proximal tibia is a commonly
encountered complication.[l With wide metaphysis of tibia, it is difficult to
control the varus or valgus mal reduction of distal tibial fracture by infrapatellar
approach. This also necessitates need of additional procedure of Poller screw

technique. (82
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Intramedullary interlocking nail fixation with semi extended
position of knee have been used for proximal and distal 1/3' tibia shaft
fractures, as described by Tornetta et al.[®*! This technique involved

subluxation of patella laterally following a medial parapatellar arthrotomy.

A modification of the semi extended knee technique for nailing was
done by suprapatellar approach by Dr Dean Cole .[*2l The main concern with
this technique is the risk of injury to the patellofemoral articulation, which
could cause patellofemoral arthritis and anterior knee discomfort following
intramedullary nail fixation .[*3l However, several studies found no appreciable
differences between the Suprapatellar and Infrapatellar approaches in terms of

pain, knee range of motion, or knee functional score.!14:1561

Suprapatellar tibia nailing in semi-extended knee position has been
gaining popularity in the concepts of intramedullary nailing. With the semi

extended position of nailing of tibia facilitated easy manipulation and reduction.

This technique allows easier use of fluoroscopy intraoperatively, shorter
fluoroscopy exposure time. 181°2% Entry of nail by suprapatellar approach

creates a parallel plane of entry in line with sagittal axis of tibia, facilitating
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ease of reduction and nail entry. This technigue has lower potential for post-

operative malalignment in proximal and distal tibia fracture. [21.2223

AIM AND OBJECTIVES

‘The aim is to study the clinical ,radiological and functional outcome and
complication of proximal and distal 1/3" tibia shaft fractures treated with
intramedullary interlocking nail by suprapatellar approach in semi extended

position of knee in Department of Orthopaedics at” -
SHRI B M PATIL MEDICAL COLLEGE AND RESEARCH CENTRE,

BLDE University, Vijayapura.
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REVIEW OF LITERATURE

In 2021 Dr Anvesh et al. conducted a study on 20 patients of which 4 were
closed and 16 were open tibia fractures treated with suprapatellar approach of
tibia nailing .Patients were assessed based on Lower Extremity Functional
Score of which 70% of patients had excellent results ,20% patients had good

results , 5% had fair results ,5% had poor results®?

In 2021 Andreas Fontalis , et al conducted a study on 148 patients ,on a
comparison between suprapatellar and infrapatellar nailing was done .73.2% of
people were treated byinfrapatellar approach and 66.3% were treated by
suprapatellar approach .A lower incidence of anterior knee pain was noticed in

suprapatellar group ,though there was no significant difference®?.

In 2020 Dr Mahesh Suresh Kulkarni et al. conducted a study on 43 patients with
proximal third tibia fracture treated with a tibial intramedullary interlocking nail
by suprapatellar approach. Results showed no incidence of knee pain , four

patients had mal union, eight delayed unions, one non-union.
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In 2019 Dr R W Mac Donald, et al. conducted a study on 53 patients.

Results showed a mean MODIFIED LYSHOLM knee score of 93%, good

alignment after one year of radiographic evaluation®®,

In 2016 Beigang Fu et al. studied 23 patients' with tibial fractures treated

with suprapatellar approach and locked META intramedullary nailing fixation.
The extension of the knee during the procedure was the suprapatellar approach's
greatest benefit, and it was extremely helpful in the treatment of complicated
metaphyseal and diaphyseal tibial fractures. With the exception of one case of
proximal tibial fractures with a 5 degree angulation, all 13 with tibial
metaphysis fractures, four cases of tibial multisegmented fractures, and two
cases of ipsilateral femoral fractures experienced satisfactory reduction and

good recovery outcomes“®

In 2016 ,Daniel S Chan ,et al. conducted a study over 41 patients of which 25
patients came for routine follow up for 12 months , of which 14 were treated by
infrapatellar approach and 11 were treated with suprapatellar approach .Of the
11 six patients treated by suprapatellar approach had chondromalacia changes at
the end of 1 year with no significant patellofemoral pain. The mean LYSHOLM

SCORE were 86 and 98 respectively“®
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In 2016 Qi Sun, et al. conducted a study done on 138 patients with tibia
fracture treated with suprapatellar and infrapatellar tibia approach .Patients were
reviewed post operatively upto 24 months and assessed based on lysholm knee
score ,VAS score and range of motion .Suprapatellar group showed better and
lower pain score on VAS ,higher scores with good functional outcome based on

Lysholm knee score ,significantly lower fluoroscopy time®?.

In 2015 Dr Daniel Chan et al. conducted a study over 23 patients with
suprapatellar nailing for tibial fractures. Results showed the mean LYSHOLM

score of 96, with decreased post-op pain, improved knee ROM.

In 2015 Boris A. Zelle, et al. 015 Advances in intramedullary nailing have been
studied .Suprapatellar nailing of tibial shaft fractures in semi-extended position
to facilitate achieving and maintaining fracture reduction, particularly in
proximal 3rd tibia fractures, reduce incidence of postoperative anterior knee
pain. With intramedullary nail fixation of tibial shaft fractures, satisfactory

outcomes and reproducible results obtained with union rate above 90%“®)
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In 2014 Dr Roy Sanders, et al.conducted a study on 36 patients with tibia nail
by suprapatellar approach. Results showed all but two fractures healed with

94.6% healing rate, one radiographic malunion observed and LYSHOLM

KNEE score of 82.14“9,

10
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ANATOMY
OSTEOLOGY

The tibia is a long tubular bone having a triangular cross section. The proximal
metaphyseal region is larger than the lower end of tibia . Lower end of the
bone has a significant downward protrusion of the medial malleolus on its
medial side .Tibia has a sharp anterior border . The intercondylar region divides
the upper part of medial and lateral condyles. Another protrusion known as the
tibial tuberosity distinguishes the anterior side of the upper end of the tibia. The
medial and lateral condyles have concave articular surface that contributes in

the formation of the joint.

tuberosity or ubia

anterior intercondylar area

lateral
condyle
of tibia

head
of fibula

medial condyle
of tibia__—

| tibiofibular
~_joint

median intercondylar area

11
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The medial articular surface is oval and wider than the lateral articular surface,
which is rounded. An intercondylar area seperates articular and non articular
surfaces .Proximal intra articular aspect of tibia has a medial and lateral tibial
eminence with clinical significance providing attachment to stabilising

ligaments of knee.

On proximal aspect of tibia ,the medial and lateral condyle merge anteriorly to
forma a rough triangular surface called tibial tuberosity . Tibial tuberosity
provides attachment to patellar ligament ,facilitating knee extension .The
anterolateral surface of tibia has a bony landmark called Gerdy’s tubercle which
provides attachment for iliotibial band .In the lateral groove behind the lateral
tibial ridge forms the proximal tibia fibular joint which provides articulation for

tibia plateau and head of fibula .

12
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VASCULARITY

Major blood supply of tibia is through nutrient artery arising from the posterior
tibial artery . This is the largest nutrient artery in the body .Just distal to the
origin of soleus muscle ,the nutrient artery enters the posterrolateral cortex .In
the medullary canal it gives of 3 ascending and one descending branch .Theses
further give rise to endosteal blood supply which anasatomose with periosteal
vessels of the anterior tibial artery .Endosteal blood supply is the major supply

for distal 1/3" of tibia .

The anterior tibial artery courses through a hiatus in the intraosseous membrane
which makes it vulnerable to injury .Both periosteal and endosteal blood supply
IS important in tibia vascularity .The peroneal artery gives of communicating
branch of dorsalis pedis artery .The distal 1/3™ is supplied by endosteal and
periosteal blood supply with increased risk of non union in fracture fixation

which emphasizez on preserving periosteal blood supply .

13
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femoral artery

adductor hiatus

popliteal artery

Moore, Clinically Oriented Anatomy
6th edition, Lippincott Williams & Wilkins, 2010
ISBN: 978-07817-75256-0

figure 5.93, page 644.

anterior tibial artery

dorsalis pedis —

dorsal digital deep plantar artery
arteries

anterior view
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LEG COMPARTMENTS AND MUSCULATURES

Following are the 4 compartments of leg .

COMPARTMENT MUSCLES NERVES
ANTERIOR Tibialis Anterior Deep Peroneal Nerve
Extensor Hallucis Longus
Extensor Digitorum Longus
Peroneus Tertius
LATERAL Peroneus Longus Superficial Peroneal
Peroneus Brevis Nerve
POSTERIOR - Gastrocnemius Tibial Nerve
SUPERFICIAL Soleus
Plantaris
POSTERIOR — DEEP | Tibialis Posterior Tibial Nerve
Flexor Hallucis Longus
Flexor Digitorum Longus
Popliteus

15
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I ANTERIOR COMPARTMENT

Deep fibular (peroneal) n.  Tibialis anterior m.
Anterior tibial a. and vv. brane

DEEP POSTERIOR

COMPARTMENT

Tibialis posterior m.

Extensor hallucis longus m.
Fibular (peroneal)

Extensor digitorum longus m. \
Anterior intermuscular i
septum 7
T TR : a. and vv.
COMPARTMENT Flexor hallucis
longus m.
Superficial Flexor digitorum
fibular long
(peroneal) n. s m-
Posterior tibial
Fibularis a. and vv.
(peroneus)
longus m. Tibial n.
Fibularis |
(peroneus) i |
brevis m. I
l“
Posterior ""
intermuscular B
septum b
Transverse . e s
intermuscular Qﬂm
septum S A —————— Gastrocnemius m.
SUPERFICIAL POSTERIOR
COMPARTMENT

16
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W Superficial posteriof
/

Deep posterior

M Lateral
-

Bl Anterior

TSCHERNE CLASSIFICATION OF CLOSED FEACTURES

This classifies soft tissue injury in closed fractures and takes into account
indirect vs direct injury mechanism

GRADE 0 : Imjury from indirect forces with negligible soft tissue damage

GRADE 1 : Closed fracture caused by low to moderate energy mechanisms
with superficial abrasions or contusions of soft tissues overlying the fracture

GRADE 2 : Closed fracture with significant muscle contusion with possible
deep contaminated skin abrasion associated with moderate to severe energy
mechanism high risk for compartment syndrome .

GERADE 3 : Extensive crushing of soft tissue with subcutaneous degloving or
avulsion ,and arterial disruption or established compartment syndrome

17
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MECHANISM OF INJURY

Tibia fractures have two peaks of age distribution in terms of its incidence with
younger population under 30 years more commonly associated with transverse
both bone ,comminuted fracture patterns and the elderly population above 50

years with more commonly low energy trauma with spiral orientation .

High energy trauma associated tibial fractures amidst the younger population
has a mole preponderance over females ,as a result of more mobile life and with

road traffic accidents being the most common primary cause of injury.

18
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Mode of injury varied from Road traffic accidents to contact sports ,self-fall in
elderly group and direct trauma .High energy trauma with Road traffic accident
being the most common cause and distal 1/3" of tibia being the most common

anatomical site of fracture .[24

19
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GUSTILLO ANDERSON CLASSIFICATION

TYPE SIZE CONTAMINATION | SOFT TISSUE INJURY BONY INJURY
| <1CM CLEAN MINIMAL , SIMPLE TRANSVERSE/
PUNCTURE WOUND SHORT OBLIQUE
I 1-10CM MODERATE MODERATE SIMPLE
TRANVERSE/OBLIQUE /
MINIMAL COMMINUTED
FRACTURE
n >10CM HIGH EXTENSIVE ADEQUATE BONE
A COVERAGE
B >10CM HIGH EXTENSIVE PERIOSTEAL STRIPPING
AND BONE EXPOSURE
C >10CM HIGH EXTENSIVE VASCULAR INJURY

20
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AO CLASSIFICATION OF TIBIAL DIAPHYSEAL FRACTURE

Type A : Unifocal fracture

GEOUP Al

SPIFAL FRACTUEES

Subgroup: Alll

Al2

Al3

Intact fibula

Tibia and fibula fractures at different level

Tibia and fibula fractures at same level

GEOUP A2

OBLIQUE FEACTURES (Fracture line =30 degres)

Subgroup: A2l

A232

A23

Intact fibula

Tibia and fibula fractures at different level

Tibia and fibula fractures at same level

GROUP A3

TEANSVERSE FEACTUEES (Fracture line <30 degree)

Subgroups: A3l

A3

A3 3

Intact fibula

Tihia and fibula fractures at different level

Tibia and fibula fractures at same level

21
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Subgroups and qualifications:
Tibla/fibula, diaphyseal, simple, spiral (42-A1)
(1) proximal zone

(2) middie zone

(3) distal zone

1. Fibula intact (42-A1.1) 2. Fibula fracture at ditferent lavel 3. Fibula fracture at same level
(42-A1.2) (42-A1.3)

A1

Tiblafibula, diaphyseal, simple, oblique (>30 degrees) (42-A2)

(1) proximal zone

(2) middie zone
(3) distal zone
1. Fibula intact (42-A2.1) 2. Fibula fracture at different level 3. Fibula fracture at same lovel
(42-A2.2) (42-A2.3)
A2

Tibla/tibula, diaphyseal, simple, transverse (<30 degroes) (42-A3)

(1) proximal zone
(2) middle zone
(3) distal zone
1. Fibula intact (42-A3.1) 2. Fibula fracture at different level 3. Fibula fracture at same level
(42-A3.2) (42-A3.3)
|

A3 ‘

30
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TYPE B: Wedge Fracture

GROUP El INTACT SPIRAL WEDGE FEACTEE
Subgroups B1.1 Intact fibula

B1.2 Tibia and fibula fractures at different level

B1.3 Tibia and fibula fractures at same level
GEROUP B2 INTACT BENDING WEDGE FRAETUR_E
Subgroups BZ2.1 Intact fibula

B2.2 Tibia and fibula fractures at different level

B2.3 Tibia and fibula fractures at same level
GROUP E3 COMMINUTED WEDGE FEACTURE
Subgroups B3.1 Intact fibula

B3.2 Tibia and fibula fractures at different level

B3.3 Tikia and fibula fractures at same level

31
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Tibla/fibula, diaphyseal, wedge, spiral (42-B1)

(1) proximal zone

(2) middle zone

(3) distal zone

1. Fibula intact (42-B1.1) 2, Fibula fracture al different level 3. Fibula fracture at same level
{42-B1.2) (42-81.3)

B1

Tibiatibula, diaphyseal, wedge, bending (42-B2)

(1) proximal zone

(2) middle zone

(3) distal zone

1, Fibula intact (42-B2.1) 2. Fibula fracture at differant level 3. Fibula Iracture at same level
(42-82.2) (42-82.3)

B2

Tibia/fibula, diaphyseal, wedge fragmented (42-B3)

(1) proximal zone

{2) middle zone

(3) distal zone

1. Fibula intact (42-B3.1) 2. Fibula fracture al diterent level 3. Fibula fracture at same level
(42-B3.2) (42-B3.3)

B3
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TYPE C: Complex Fracture (Multisegmentary,Segmental or

Comminuted Fracture)

Group C1 SPIRAL WEDGE FRACTRE
Subgroups Cl.1 Two intermediate fragments
Cl1.2 Three intermediate fragments
Cl13 More than three intermediate fragments
Group C2 SEGMENTAL FRACTURE
Subgroups C2.1 One segmental fragment
Cc22 Segmental fragment and additional wedge fragment
C23 Two segmental fragments
Group C3 COMMINUTED FRACTURE
Subgroups C3.1 Two or three intermediate fragments
C32 Limited comminution (< 4cm)
C33 Extensive comminution (> 4 cm)

33
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Tibla'fibula, diaphyseal, complex, spiral (42-C1)

(1) pure diaphyseal

(2) proximal diaphysio-metaphysis

(3) distal Gaphysio-metaphysis

1. With two intermediate fragments 2. With three intormediate fragmaents 3. With more than three intermediate
(42:C1.1) 42C12) fragments (42-C1.3)

Tiblafibula, diaphyseal, complex segmental (42-C2)

1. With an intermediate segmental 2. With an intermediate segmental 3. With 2 intermediate segmental
fragment (42-C2.1) and adational wedge fragment(s) fragments (42-C2.3)
(1) pure daphyseal (42-C22) (1) pure diaphyseal
(2) proximal diaphysio-metaphyseal (1) pure diaphysea! (2) proximal Giaphysio-mataphyseal
(3) distal ckaphysio-metaphyseal (2) proximal diaphysio-metaphyseal {3) ¢stal diaphysio-metaphyseal
(4) oblique knes (3) distal diaphysio-metaphyseal
{5) transverse and obique lines (4) distal wedge

(5) Three wedges, proximal and distal
c2

Tibla'fibula, diaphyseal, complex, irregular (42-C3)

1. With two of three intermediate fragments 2. Limated shattering (> 4 cm) 3. Extensive shattering (> 4 cm)

(42-.C3.1) (42.C32) (42-C3.3)

(1) Two intermadiate fragments (1) pure diaphyseal

(2) Theee intermediate fragments (2) proximal diaphysio-metaphyseal
(3) distal diaphysio-metaphyseal

34
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MATERIALS AND METHODS

1. SOURCE OF DATA:

The material for the present study was obtained from the patients admitted in
B.L.D.E.A.S’ Shri B.M.Patil Medical college hospital and research centre,
Department of Orthopaedics with diagnosis of TIBIA SHAFT fracture
between January 2021 — May 2022 .

A Total of 32 cases were taken and prior information was given to the patients

about the study conducted and informed consents were taken .

METHOD OF COLLECTION OF DATA
* By interview

* By clinical examination

* By analysing case papers

* By follow up at intervals of 6wks, 3months, and 6months ,1 year .

35
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INCLUSION CRITERIA
1. Patient of age 18 years and above.
2. Proximal 1/3" and Distal1/3™ Tibial shaft fracture.

3. Open fractures with Gustillo Anderson type I.

EXCLUSION CRITERIA

1. Open fractures Gustillo Anderson type Il and IlI.

N

. Tibia fractures with Intra-articular extensions.
3. Patients medically unfit for surgery.
4. Immunocompromised status.

5. Non-union or mal-union cases.

36
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DIAGNOSIS

CLINICAL DIAGNOSIS

- Pain ,aggravated on moving being the most common presenting symptom

- Inability to bear weight

- Swelling

- Bony tenderness

- Abnormal mobility

- Crepitus

- Shortening

- Restricted range of motion of a joint

RADIOLOGICAL DIAGNOSIS

- Antero-posterior view of the limb

- Lateral view

37
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- CT scan to define comminution and asses intra articular involvement

TREATMENT

CONSERVATIVE MANAGEMENT

It is considered in low energy ,undisplaced or minimally displaced ,minimally

comminuted ,extra articular fractures with no significant soft tissue damage .

Patient is initially managed by an above knee splint for a period of 1 week until

swelling subsides .

It is then converted to long leg cast above knee stabilizing one joint above and
one joint below in 5-10 degrees of knee flexion with weight bearing as tolerated

from 2" - 4™ week based on fracture orientation .It can later be converted to

Patellar Tendon Bearing cast to initiate early mobilization as early by 3 to 6%

week .

OPERATIVE
Indications

- Loss of reduction on conservative management
- Compound fracture
- Comminuted fracture

- Intra-articular extension

38
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- Segmental fracture

- Compartment syndrome

- Ipsilateral femur fracture

Trafton’s acceptable criteria of reduction?® 26271
= <5 degrees of varus / valgus
= <10 degrees of anterior or posterior angulation
= < 10 degrees of rotation

= < 15mm of shortening

= > 509% of cortical contact

PREOPERATIVE MEASURE

Planning of right modality of treatment and if nailing is ideal for that
particular fracture .

= Knee examination for stiffness

= Preoperative Tibial length determination!?]

= Radiological measurement of isthumus

= Rule out pre-existing knee stiffness

= Stable Cardiopulmonary status

SURGICAL APPROACHES

» Medial - parapatellar approach

= Lateral - parapatellar approach

39
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= |nfrapatellar - approach

= Suprapatellar - approach

MEDIAL PARAPATELLAR APPROACH

Incision taken over knee from midpoint of patella and 1cm medial to it and
extended distally along the patella .Soft tissue dissected along the medial aspect

of patella in line with skin incision .

The approach should be limited to fat pad not into the joint .

40
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It is difficult to maintain the entry point due to deforming forces of patella and

patella tendon to push the guide wire medially .

LATERAL PARAPATELLAR APPROACH

Incision taken over knee from midpoint of patella and 1cm lateral to it and
extended distally along the patella .Soft tissue dissected along the medial aspect

of patella in line with skin incision .

The approach should be limited to fat pad not into the joint .

41
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INFRAPATELLAR APPROACH

It is the most commonly used approach for tibia nailing .Skin incision taken
from tibial tuberosity to 3 cm proximally . Soft tissue dissection done .Patella

tendon incised longitudinally in line with skin incision .Care is taken to protect

patellar tendon .
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The problem occurs in proximal tibia fracture with guide wire directed

posteriorly with this approach .

SUPRAPATELLAR APPROACH

PATIENT POSITION

Patient positioned supine on a radiolucent table .Lower limb Torniquet applied .

A Dbolster placed under ipsilateral knee joint or leg to maintain knee flexion of

20 degrees

43



DocuSign Envelope ID: 3B0A43C5-4390-4455-A5D9-974AF60F2562

Image intensifier placed on contralateral side of injured limb .

INCISION

Skin incision started 2 cm above proximal pole of patella ,extended 5cm
proximally .Soft tissue dissected and quadriceps tendon visualized .A full
thickness longitudinal incision made over substance of tendon in line with skin

incision .Finger dissection done to access patellofemoral joint .If patella femoral
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recess deemed tight a medial or lateral retinaculum release can be performed

29 30]
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ENTRY POINT

Entry point confirmed in both Anteroposterior and Lateral view under image
intensifier .1deal entry point is medial to the lateral tibial spine ,9mm lateral to

centre of tibial plateau on an anteroposterior view .On lateral view ideal entry is

anterior to articular surface .[2°]

L du

Cormoct antry point N

Images shows ideal entry point in AP and Lateral
View and Superior View

47



DocuSign Envelope ID: 3B0A43C5-4390-4455-A5D9-974AF60F2562

INSERTION OF GUIDE WIRE

Following blunt dissection of patellofemoral space done to access proximal
tibial plateau .A protection sleeve followed by a trocar inserted with minimal
manipulation sliding in the trochlear groove until it reaches junction of anterior

aspect of proximal tibial articular surface and anterior cortex .

Blunt trocar is exchanged with guide wire sleeve .A 3.2 mm guide pin inserted
in the sleeve into tibia until minimal purchase is achieved .Position of guide
wire confirmed in both anteroposterior and lateral view .B%It should not be
drilled more than 3-5 cm .Entry widened using proximal reamer .Fracture
reduced and confirmed under image intensifier in both Anteroposterior and

lateral views and guide wire passed until 0.5 — 1mm from ankle joint .

REAMING

Reaming has been practiced commonly in the field of long bone nailing
.Reaming has its own advantage of promoting early healing by increased growth
factors at fracture site . Reaming also helps in using larger diameter which in

turn provides higher axial and rotational stability .

Serial reaming of medullary canal is done in increments of 0.5cm to a diameter
of 1.5mm more than the diameter of desired nail .Reaming should not be done

more than 2mm once cortical contact or clutter of reamer is heard .Reaming has
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its disadvantages in terms of disruption of endosteal vessels ,increased chances
of fat embolism ,but still practiced commonly as the benefits out weighs the

incidence of complications .

PLACEMENT OF NAIL

Nails available of size 230mm ,280mm ,300mm ,320mm ,340mm ,360mm
,380mm and of diameter 8 ,9,10 ,11mm .Nail used in our study is GPS nail
(Gadegone Pandya Shivashankar) .Following reduction ,nail of size 1.5mm less
than the last reaming done is used for fixation of tibia shaft fracture .Fracture
reduction ,position of proximal and distal tip of nail visualized under image
intensifier . Insertion of Proximal interlocking screws are followed by Distal
interlocking screws .Proximal locking bolts of size 4.9mm inserted with the use

of zig and distal locking done by free hand with the aid of image intensifier .

Final fluoroscopic views taken ,zig is detached .Thorough saline wash of knee
joint given .Full range of motion of knee to be ascertained to assess patellar

tracking .Quadriceps tendon sutured .Soft tissue closure done in layers .
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SUPRAPATELLAR TIBIA NAILING
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Position of patient - supine 20 degree knee flexion

L
Incision — midline at the superiar pole of patella
L
Longitudinal split of Guadriceps tendon
1
kKnee joint entered from abowve
L
Custom made trocar and protective sleeve inserted
1
Entry points just medial to the lateral tibial spine
4
Guide wire insertion
L
Serial Reaming
L
Fracture reduction
L
Confirmed by fluoroscopy
1
Placement of appropriate size of nail
1
Insertion of proximal screw with custorm made proximal jig
1
Insertion of distal screw by free hand technique under fluoroscopy
1

Wash and closure of suture
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COMPLICATIONS

IMMEDIATE

= Infection

» Haemarthrosis

= Anterior knee pain

= latrogenic fracture

= Patella and Trochlea cartilage injury
= Lateral meniscus injury

=  Tendoachilles tendinitis

LATE

= Kbnee stiffness

= Mal union

= Non union

= Patello - femoral arthritis

= [mplant failure
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POST OPERATIVE PROTOCOL AND FOLLOW UP

= |ntravenous antibiotics for 5 days post operatively .

= Static quadriceps and Ankle-Foot exercise on day 1.

= Early knee range of motion

= Regular sterile dressings on the second ,fifth and eighth post operative
day .

= Check radiograph on 2" post operative day .

= Suture removal done on twelwe day postoperatively .

= Early weight bearing as tolerated in simple transverse diaphyseal fracture
if axial stability is good .

= Non weight bearing for 6 weeks in comminuted fracture .

= Partial bearing of weight thereafter until radiological union

= Patients were regularly followed up on intervals at 6 weeks ,3 months
,6months ,1 year ,assessed both clinically and radiologically and

functional status assessed by Modified Lysholm Score .
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LYSHOLM KNEE SCORING SCALE*
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I. LIMP:
I have no limp when T walle (3)
I have a slight or periodical litmp when [ walk. (3)
I have a severe and constant limp when I walle. {0

II. USING CANE OR CRUTCHES
I do not usze a cane or erotches. (5)
I usze a cane or crutches with zome weight-bearing. (1)
Putting weight on my hort leg is impossible. (07

III. LOCKING SENSATION IN THE KNEE
I have no locking and no catching senzations in my knee. (137
I have catching senzation but no locking sensation in my kaee (10)
MMy knee locks occasionally. (&)
My knee locks frequently. (2)
by knee feels locked at this moment. (0}

IV. GIVING WAY SENSATION FROM THE KNEE

My knee never gives way. (23)

My knee rarely gives way, only during athletics or other vigorous activities. (200

My knee frequently gives way during athletics or other vigorous activities in turn I am unable to
participate in these activities. (13)

My knee occasionally gives way during daily activities. (107

My knee often gives way during daily activities. (3)

My knee gives way every step I take. (0)

V. PAIN:

__ Thave no pain in my knee. (23)

T have intermittent or slight pain in my knee during vigorous activities. (20
_ Thave marked pain in my knee during vigorous activities. (15)

_ IThave marked pain in my knee during or after walking more than 1 mile. (10)
_ Ihave marked pain in my knee doring or after walking less than 1 mile. (5)
_ Thave constant pain in my kaee. ()

VL SWELLING

__ Thave no swelling in my lmee. (10)

__ Thave swelling in myv knee only after vigorous activities. (6)
_ Thave swelling in my knee after ordinary activities. {2)
_ Thave swelling constantly in my kaee. (00

VIL CLIMBING STATRS:

I have no problems climbing stairs. (10)
I have slight problems climbing stairs ()

58



DocuSign Envelope ID: 3B0A43C5-4390-4455-A5D9-974AF60F2562

I can climb stairs only one at a time. (2)
Climbing stairs iz impossible for me_ (0)

VIIL SQUATTING

_ T'have no problems squatting. (3)

___ T'have slight problems squatting. (4)

I can not squat beyond a 20 deoree bend in my knee. (2)
____ Sguatting 13 impossible because of my knee (0)

TOTAL____ /100
A score of 100 means no symptoms or dizability.
Scores are categorized

*  Excellent (93-100)

*  Good (34-94)

*  Fair (65-83)

=  Poor (64)
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CASE ILLUSTRATIONS

7, ’ 144"

- 0/08/2021 15:
SELF FIBULA TIBIA $ - XRAY-228 TARABAI NAIK 58Y F RT LEG APILAT ORTH&‘U;

SHEI HANUMAN CLIMICAL DIGITAL X.RAY CENTRE.DEVARNIPPARAGH SHRI B M PATIL MEDICAL COLLEGE & HOSPITAL VIJA

BLD-2022-00312032 TARABAI NAIK 58Y F ORTHO LEG AP/LAT 02-Dec-22 04:00 PM
BLDE(DU), SHRI B M PATIL MEDICAL COLLEGE HOSPITAL & RESEARCH CENTRE,VWAYAPUR

1 year 3 months post op Xray
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Case No.2

Pre op Xray Immediate Post op Xray

G AP/LAT 15-Nov-21 11:53 AM BLDE-2022-00184962 PRABHU G 51Y M ORTHO LEG AP/LAT 30-Nov-22 12:02 PM

O 43 PRABHU GAGANAMALE 50Y M ORTHO LE
BLDE(DU)

M PATIL MEDICAL COLLEGE HOSPITAL & RESEARCH CENTRE,VIJAYAPUR BLDE(DU), SHRI B M PATIL MEDICAL COLLEGE HOSPITAL & RESEARCH CENTRE,VIJAYAPUR

6 Weeks Post op Xray 1 year 2month post op Xray
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Case No.3

842 RAJMA Y F C AD! LT LEG AP LAT 11.0ec-21 09:12
SPITAL & RESEARCH CENTRE VJAYAPUR|

BLDE{DU), SHRI B M PATIL MEDICAL COI

Pre op Xray Immediate post op Xray

1 year post op Xray
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Sample size calculation

Sample size

With anticipated Proportion of healing rate of Tibial fracture treated with Tibial
intramedullary interlocking nail

with Suprapatellar approach 94.6% (ref) and an incidence of 10.3 per 10000
annually at 1% incidence ,° the study would require a sample size of 32 patients

with a 98% level of confidence and 10% absolute precision.

Formula used

n=z 2 p*q
d2

Where Z= Z statistic at o level of significance
d 2 = Absolute error

P= Proportion rate

g= 100-p

Statistical Analysis

0 The data obtained will be entered 1n a Microsoft Excel sheet, and statistical
analysis will be

performed using a statistical package for the social sciences ( Verson 20).

O Results will be presented as Mean (Median) £8D, counts and percentages and
diagrams.
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RESULTS

AGE DISTRIBUTAION AMOMG THE STUDY POPULATION

TABLE NO 1

<30 2 6.3
30-39 4 125
40 - 49 20 62.5
50 - 59 2 6.3
60 - 69 3 9.4

70+ 1 3.1
Total 32 100.0

In the study population, 62.5% were aged between 40-49years, 12.5% between
30 to 39 years, 9.4% between 60-69 years, 6.3% below 30 years, 6.3% between
50 to 59 years and 3.1% were aged above 70 years.

No. of patients(%)
N w iy (9] (o)) ~
S <) S o s IS)

=
o

o
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GENDER DISTRIBUTION AMONG THE STUDY GROUP

TABLE NO 2
Gender No. of patients Percentage
Female 5 15.6
Male 27 84.4
Total 32 100.0

In the present study population, 84.4% were females and 15.6% were males.

GENDER

H Female m Male
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INCIDENCE OF LEFT AND RIGHT TIBIA FRACTURE IN THE

STUDY GROUP
TABLE NO 3
Frequency Percentage
Left 11 34.4
Right 21 65.6
Total 32 100.0
In the
total 32 people with tibial fracture, 11 had left tibia and 21 had right tibia
fracture .
34.4% of people had left tibia fracture
65.5% of people had right tibia fracture
SIDE
m | eft
m Right
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INCIDENCE OF TIBIA FRACTURE - BASED ON SITE OF

FRACTURES
TABLE NO 4
Frequency Percentage
Distal tibia fracture 20 62.5
Proximal tibia fracture 11 34.4
Segmental tibia fracture 1 3.1
Total 32 100.0

Among 32 people with tibia fracture:
20 had distal tibia fracture
11 had proximal tibia fracture

1 had segmental tibia fracture

Site of fracture

M Distal tibia fracture B Proximal tibia fracture B Segmental tibia fracture
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INCIDENCE OF TIBIA FRACTURE —BASED ON OPEN OR CLOSED

FRACTURE
TABLE NO 5
Frequency Percentage
Closed 30 93.8
Open GA type 1 2 6.3
Total 32 100.0

Among 32 people with tibia fracture:
30 had closed type of tibia fracture
2 had open GA type 1 tibia fracture

Fracture Type

H Closed M Open GA type |
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INCIDENCE OF TIBIA FRACTURE - BASED ON MECHANISM OF
INJURY

TABLE NO 6

RTA 32 100

Among 32 patients all tibia fracture occurred as a result of road traffic accident

Mechanism of injury

mRTA
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FRACTURES ASSCICIATED WITH TIBIA FRACTURE

TABLE NO 7
Frequency Percentage
Distal end radius fracture 1 3.1
Fibula shaft fracture 13 40.6
Nil 18 56.3
Total 32 100.0

Among 32 people with tibia fracture:
18 had no other associated injury
13 had fibula shaft fracture

1 had distal end radius fracture.

Associated injuries

M Distal end radius fracture M Fibula shaft fracture M Nil
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TIME OF UNION

TABLE NO 8
12 months 24 75.0
14 months 7 21.9
Non Union 1 3.1
Total 32 100.0

In the present study group:
75% had union of the fracture after 12 months
21.9% had union of the fracture after 14 months

3.1% had non union

Time of Union

3.1%

B Nonunion M12 months ™ 14 months
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FOLLOW UP DETAILS OF PATIENTS

TABLE NO 9
Frequency Percentage
8 months 1 3.1
9 months 1 3.1
10 months 5 15.6
11 months 2 6.3
12 months 23 65.7
14 months 2 6.2
Total 32 100.0

3.1% of patients came for follow up after 8 months
3.1% of patients came for follow up after 9 months
15.6% of patients came for follow up after 10 months

6.3% of patients came for follow up after 11 months

65.7.9% of patients came for follow up after 12 months

6.2% of patients came for follow up after 14 months

Follow up data

B8 months M9 months ™ 10 months 11 months ™12 months ™ 14 months
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FUNCTIONAL OUTCOME BASED ON MODIFIED LYSHOLM SCORE

TABLE NO 10
Frequency Percentage
excellent 23 71.9
good 9 28.1
Total 32 100.0

71.9% of patients had excellent result

28.1% of patients had good result

Results based on Modified Lysholm Knee Score

m excellent = good
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INCIDENCE OF POST OPERATIVE COMPLICATION

TABLE 12
Frequency Percentage

Anterior knee pain 2 6.3
Non union and implant

. 1 3.1
failure
No Complications 29 90.6
Total 32 100.0

6.3% of patients had fracture site pain
3.1% of patients had delayed union
3.1% of patients had delayed union and implant failure

87.5% of patients had no complications.

Complications

B Anterior knee pain B Non Union with implant failure B No complications
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FREQUENCIES

AGE TIME OF FOLLOW UP
UNION

Mean 43.53 12.45 11.5
Median 40.00 12.00 12.00
Std. Deviation 10.761 .850 1.073

25 40.00 12.00 11.00
Percentiles

50 40.00 12.00 12.00

75 47.25 12.00 12.00
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FUNCTIONAL OUTCOME

Based on our inclusion criteria 32 patients were selected for suprapatellar
approach of intramedullary interlocking nail for tibia fracture with semi
extended position of knee ..Good functional outcome seen following tibia shaft

fracture fixation by this technique .

32 patients came for a mean follow up of 11.5 months .Patients were reviewed
on clinical and radiological outcome .Signs of callus seen in radiographs at 6-8

weeks .Mean time of union was at 12.5 months .

1 patient showed non union changes with implant failure with breakage of
distal locking bolt .Patient failed to review on regular follow up and started
early full weight bearing at 6 weeks . 2 patients had complain of knee pain with

no restriction of daily activity .No evidence of surgical site infection .

Functional outcomes were calculated using modified lysholm score .A mean

value of 95 was found with excellent results of functional outcome .
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MEAN

SUPRAPATELLAR TIBIA NAILING

LYSHOLM SCORE

TIME OF UNION 12.5 MONTHS
FOLLOW UP 11.5 MONTHS
MODIFIED 95 = EXCELENT
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DISCUSSION

In our study we selected ,32 patients of proximal and distal tibia extra articular
fracture ,from Shri B M patil medical college hospital and research centre .All
patients were operated for tibia fracture with suprapatellar tibia nailing with
knee in semiextended position .32 patients were treated with suprapatellar
approach ,achieved good range of movements with excellent results of

functional outcome on modified lysholm knee score .

Suprapatellar approach has its main advantage in proximal and distal 1/3' tibia
fracture .Orientation of medullary canal is in line with the entry portal of
suprapatellar approach .It reduces the risk of malunion of proximal and distal
tibia fractures . The semi extended knee position makes it easier to reduce the
fracture and maintain reduction .Suprapatellar approach of tibia nailing also

reduces the exposure to fluoroscopy .

The dilemma to use this approach of tibia nailing lies in its risk in damaging the
chondral surface of patella ,knee or anterior horn of meniscus . The use of
protection sleeve can reduce the risk of these complications .Only 2 of our

operated patients experienced anterior knee pain .
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According to Gaines et al. in his study described lower chances of damage to
articular structures on suprapatellar nailing®? -Availability of multiple locking
options for proximal metaphyses and lesser Herzogs bend compared to earlier
nails has provided better stability in terms of design of implants used in
suprapatellar nailing .Older nails with acute Herzogs bend and lesser locking
options contributed to implant related failures .(323%343%) No evidence of anterior
knee pain seen according to a study by Serbast et al®® .Good functional

outcome were found on similar studies based on suprapatellar nailing of

tib ia(38.39.40,41).

Our study was a single centred ,treated by standard protocol by trained surgeons

with a patient followed up on regular basis both clinically and radiologically .
Following variables were assessed in our study :
AGE : Our patients ranged from 20-60 years age ,with a mean age of 43.5 years.

SEX : Our study had 84% males and 16% females .This shows predominantly

male population owing to their active and mobile state of life .
INJURY PATTERN : In our study all cases suffered from road traffic

accidents . Road traffic accidents were the root cause of 87.3% of open

fractures in the Thakur and Patankar series®? .
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FRACTURE SITE : Our study has 62.5% of patients with distal tibia 1/3™ shaft

fractures and 34.3% of proximal tibia fractures and 3.1% of segmental fracture .

COMPLICATIONS : Our study had 1 patient with non union with implant

breakage ,2 patients had anterior knee pain .

RESULTS : Our study had 68.75% of excellent results and 31.25% of patients

with good results based on modified lysholm knee score .

82



DocuSign Envelope ID: 3B0A43C5-4390-4455-A5D9-974AF60F2562

CONCLUSION

The subcutaneous nature of tibia bone owes to its high incidence of fracture
amongst long bones .With the growing population and traffic congestion higher

incidence of high energy trauma have been the cause of most fractures .

Ideal mode of treatment for a closed tibia fracture has been reamed interlocking
intramedullary nail with various insertional approaches .Our study describes
surgical hints in performing a safe and convenient technique for suprapatellar
nailing of tibia fracture .This technique has benefits over the conventional
infrapatellar methods in terms of semiextended position of knee which
indirectly facilitates ease of reduction ,lesser fluoroscopy time ,decreased risk of
malunion , with very less complications of anterior knee pain with excellent
results of functional outcome based on modified lysholm knee score .Further

prolonged follow up study can validate the potential risk of early arthritis .

Our study concludes Suprapatellar nailing of tibia shaft fracture in semi
extended knee position has excellent and innovative method of nailing and

prompts to furthermore innovations in our field of orthopaedics .
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ANNEXURE — 111

SHRI B.M. PATIL MEDICAL COLLEGE, HOSPITAL AND
RESEARCH CENTRE. VIJAYAPURA — 586103

PROFORMA

CASE NO.

FOLLOWUP NO. :
NAME

AGE/SEX

I PNO

DATE OF ADMISSION :
DATE OF SURGERY
DATE OF DISCHARGE :
OCCUPATION
RESIDENCE

Presenting complaints with duration

History of presenting complaints

Family History

Personal History

Past History :
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General Physical Examination
Pallor:
Icterus:

Clubbing:

Generalized lymphadenopathy:

Built:

Nourishment:

Vitals
PR: RR:
BP: TEMP:

Systemic Examination:

Respiratory system -
Cardiovascular system -
Per abdomen -

Central nervous system -

Local examination:

Right/ Left Leg
Gait:
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Inspection:
a) Attitude

b) Abnormal swelling
- Site
- Size
- Shape
- Extent
¢) Shortening
d) Skin condition
e) Compound injury if any
Palpation:
a) Swelling
b) Local tenderness
c) Bony irregularity
d) Abnormal movement
e) Crepitus/ grating of fragments

f) Absence of transmitted movements

g) Wound
Movements: Active
KNEE :
Flexion
Extension
ANKLE :
Dorsiflexion
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Plantarflexion

MASTERCHART
MODIF
TIME VA
MECHAN| Associa FOLL| IED
NAME AG SEX PATIE| SID|DIAGNOSI| OPEN/CL ISM OF ted OF OW |LYSHOL| RESUL S COMPLICATIONS
E NTID| E S OSED .. . | UNI T |[sco
INJURY |injuries ON (V]34 M re
SCORE
Fern Ri Distal Fibula excell
TARABHAI 58 54424 g tibia Closed RTA shaft | 12 12 100 1 Nil
ale ht ent
fracture fracture
Ri Distal Fibula excell Non
PRABHU | 50( Male| 2429 htg tibia Closed RTA shaft - 12 96 ont 2 |union withimplant|
fracture fracture failure
Femn Lef Segmenta Fibula
RAJMA |28 ale 29084 t | tibia Closed RTA shaft | 12 12 91 good| O Nil
fracture fracture
Distal
ANIL 15778| Rig - . excell .
SANNAD 34{Male| 7 ht tibia Closed RTA Nil 12 12 100 ent 0 Nil
fracture
SHREEDE | | Fem|19220] Lef| DSt Fibula excell
66 tibia Closed RTA shaft | 12 | 12 96 2 Nil
\ ale 2 t ent
fracture fracture
Distal Fibula
MALLIKAR 13| Matg| 20049 Lefl yipia | OPENCAT ra | shaft | 12| 12 | 96 || o Nil
JUN 3 t type 1 ent
fracture fracture
. Distal .
ARUN |26 Male|?%%*(Ri8l  tibia | Closed | RTA | Nil | 12| 12 | 92 |good| o| Anteriorknee
3 | ht pain
fracture
Distal
CHIDANA 311 Male[ 21900 | yipia [ OPENGAL pra | it | 12| 12 | 94 |good| 0 Nil
ND 2 t type 1
fracture
AKSHAY 24579| Lef| DSt Fibula excell
30{Male] tibia Closed RTA shaft [ 12 | 10 95 0 Nil
WAAD 9 t ent
fracture fracture
Distal .
UMESH |44|Male 25190 Lf'f tibia | Closed | RTA | Nil | 12| 10 | 94 |good| 1 A”te”:irnk”ee
fracture P
. Distal
DAYANAN! 11 Mate| 28260\ K8l tibia | Closed | RTA | nit | 12] 8 | 96 | o Nil
D 8 ht ent
fracture
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Proximal Distal
DUNDAPP! ¢ 1| Mrale222%0| R18l  tiia | closed | RTA | €™ | 12| 12 | o8 |l 4 Nil
A 2 ht radius ent
fracture
fracture
. Distal Fibula
siDDAPPA 74| Male|>C288| K18l tinia | Closed | RTA | shaft | 12| 11 | 98 |¥!| o Nil
6 | ht ent
fracture fracture
. Distal Fibula
GANEsH [ 20| Male] 1% K8 tibia | Closed | RTA | shaft | 12| o | 96 || Nil
8 | ht ent
fracture fracture
. Distal
BASAPPA| 38| Malel 2> 2| N8| tibia | closed | RTA | Nil | 14| 12 | 96 |V o Nil
7 | ht ent
fracture
Ri Proximal excell
VEERESH | 40[Male|11842 htg tibia Closed RTA Nil 12 10 96 ent 0 Nil
fracture
Ri Proximal
PRATAB | 40| Male[20984 htg tibia Closed RTA Nil 12 12 94 good| 1 Nil
fracture
Fern Lef Distal Fibula
KALPANA| 40 ale 20805 ' tibia Closed RTA shaft | 12 12 92 good| 1 Nil
fracture fracture
Ri Proximal excell
GANESH [ 40| Male|39743 htg tibia Closed RTA Nil 12 12 100 ent 0 Nil
fracture
Ri Proximal excell
RAZAK [40|Male|65844 htg tibia Closed RTA Nil 12 12 96 ent 0 Nil
fracture
Ri Distal
BHARAT | 40( Male| 65844 htg tibia Closed RTA Nil 12 12 92 good| O Nil
fracture
Ri Distal Fibula excell
KAJU |60|Male[10118 htg tibia Closed RTA shaft | 12 12 96 ent 0 Nil
fracture fracture
Ri Proximal excell
ABDUL |40|Male{91845 hf tibia Closed RTA Nil 12 12 98 ent 0 Nil
fracture
Lef Proximal excell
SUNIL |40|Male{99094 t tibia Closed RTA Nil 12 12 96 ent 0 Nil
fracture
MAHANTE Rig| Proximal Fibula excell
40| Male| 6693 & tibia Closed RTA shaft | 12 | 11 96 0 Nil
SH ht ent
fracture fracture
Fem 16097 Rig| Pma!
LAXMI (48 & tibia Closed RTA Nil 12 | 12 94 | good| 1 Nil
ale 7 ht
fracture
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. Distal Fibula
GANAPAT! 15| Malel 13926 Rig|  yipia Closed | RTA | shaft | 14| 14 | o5 [N o Nil
HI 9 ht ent
fracture fracture
12274| Rig| Frima! xcell
GURURAJ| 40| Male & tibia | Closed | RTA Nl | 12] 10| 95 [M o Nil
6 ht ent
fracture
Lef] Proximal excell
FAROOK | 45| Male[34410| | tibia Closed | RTA Nil |12 | 20 | 95 [T 1 Nil
fracture
sAHEBGO| | MAL|18837 Lef| Dist excell
41 tibia | Closed | RTA Nil | 14| 14 | 100 0 Nil
UDA E 4 t ent
fracture
. Distal Fibula
ANIL (44 M:L 25;19 F:]Itg tibia Closed RTA shaft | 12 12 94 good| 1 Nil
fracture fracture
Distal
NINGAPP| o MALI25703| Lefl it | Closed | RTA NI | 12] 12 | o5 [N o Nil
A E 1 t ent
fracture
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