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Abstract:

Introduction:Valgus impacted femoral neck fractures present considerable difficulty inachieving anatomical
reduction and therefore the management of these fractures remainan area of considerablecontroversy.
Conventionally, in situ fixation without disimpaction of the fracture fragments has been advocated which
sometimes is known tobe associated with kinking of lateral epiphyseal vessels , inferiomedial opening offracture
and hence progressing to AVN femoral head and nonunion . We thereforedescribe our technique of achieving
anatomic reduction of fracture neck femur withoutdisturbing the vascularity leading to good clinical outcome .
Materials & methods:

Between March 2017 to March 2019, forty-five cases of valgus impacted neck offemur fractures with mean
age of 37 years were included in the study. An indigenousreduction technique was used wherein the proximal
head fragment was manipulatedusing 3mm Schanz pin as a joystick through mini-open approach to achieve
anatomicreduction of the fracture site and fixed with 6.5mm titanium lag screws.

Results:

Allforty-five patients had complete union of fractures with anatomical alignment. Theaverage time for
radiological fracture union was 12 weeks. No patient had any infectionor implant related problems and
complete pain free ambulation was achieved in 16weeks. The average Harris hip score in the patients was
93.33.

Conclusion:

Ourtechnique of Schanz pin mediated technique of reducing valgus impacted femoral neckfracture is easy to use
and allows for anatomical reduction of fracture surfaces resultingin excellent functional outcomes.
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I.  Introduction:

The occurrence of femoral neck fractures are nearly half of all hip fractures . Majority of these
fractures occur in elderly patients after a trivial fall'. These fractures are uncommon in adults younger than 50
years and often resulted due to high-energy trauma.>*® The occurrence is only 2-3% of all femoral neck
fractures.>>°®.

These fractures are challenging as both proximal and distal fragments are mobile ,achieving
anatomical reduction is difficult as there’s no control over proximal fragments in close reduction.Repeated
forceful closed manipulations may break the remaining retinacular vessels’. These fractures have high chances
of progressing to osteonecrosis of femur head(36%) and non union(20%)® which may need re-surgery and
salvage procedures such as osteotomy,which have high failure rates and arthroplasty procedures are not ideal for
young age and higher levels of activity patients’.Hip preservation surgery is preferred in younger age group .
Proper anatomical reduction and internal fixation is needed for increasing the union rate and a better clinical
outcome.

The purpose of this study is to show the results of minimally invasive reduction technique of valgus
impacted fracture to anatomical position .

Relevant anatomy and fracture classification:

The blood supply of the femoral head and neck has three distinct components : (a) an extracapsular
arterial ring that arises from the lateral circumflex femoral artery anteriorly and the medial circumflex femoral
artery posteriorly ,(b) Ascending intracapsular cervical branches of the extracapsular ring, known as retinacular
arteries ,and(c) The artery of the ligamentum teres™®. The retinacular arteries course superiorly along the surface
of the femoral neck and form a subsynovial ring at the articular margin'*. The intracapsular course of the
retinacular vessels and the subsynovial ring, and the intraosseous course of the lateral epiphyseal and inferior
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metaphyseal branches of the subsynovial ring predispose the hip to vascular compromise in the setting of
femoral head-neck fracture™.

The Garden’s classification is the most commonly used classification system and is based on degree of
displacement **.

Stage 1: incomplete facture line , undisplaced

Stage2: complete fracture line , undisplaced

Stage3: complete fracture line ,partially displaced

Stage 4: complete fracture line , completely displaced

Il. Materials And Methods
Between march 2017 to march 2019, forty-five cases of valgus impacted neck offemur fractures with
mean age of 37 years were included in the study. Fractures were evaluated using garden classification.Gandens
alignment index was used to evaluate femoral neck angulation and alignment.An indigenousreduction technique
was used wherein the proximal head fragment was manipulatedusing 3mm Schanz pin as a joystick through
mini-open approach to achieve anatomicreduction of the fracture site and fixed with 6.5mm titanium lag screws.

Inclusion criteria :
e Age less than 50 years .
e Garden’s type 1 and 2 fractures.
e  Operated within 24 hours of injury.

Exclusion criteria :

e  Age more than 50 years .
Gardens type 3 and 4 fractures.
Pathological fractures
Ipsilateral femur shaft fractures
Polytrauma

Surgical procedure and postoperative care :

Minimally invasive reduction and percutaneous fixation with cannulated cancellous screws done for
fracture neck of femur . Procedure done under spinal anaesthesia with patient positioned supine on the fracture
table. Single attempt of closed reduction tried , if the reduction was unsatisfactory ,we performed our method of
reduction.

After scrubbing and draping ,procedure done as follows under the fluoroscopy guidance .(a) A stab
incision wasgiven at the level above fracture line anteriolaterally (b) A 3mm schanz pin was passed to the near
adjacent centre region of femoral head [Fig;2](c) During disimapaction traction was applied (d) This schanz
pin is used as a joystick to achieve anatomical reduction followed by temporary stabilization by three 2mm
guide wires (e) We usually use 6.5 mm partially treaded cannulated cancellous screws in an inverted triangle
configuration , starting with inferiocentral wire followed by posterosuperior and anterosuperior and the wires
were replaced with screws in same order .

Intra Operative fluoroscopy pictures:
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Anatomical reduction achieved and held with 3 guide wires

Guide wires replaced with 6.5 mm cannulated cancellous screws .

Knee and hip range of motion was started on postop day 1 . Patient was put on non weight bearing walking
withwalker support for 6 weeks and partial weight bearing was initiated from 6" week with sequential increase
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ofweight every 2 weeks .we performed a standard AP and lateral views of hip immediately after surgery , 6
weeks,3 months , 6 months ,and 1 year postoperatively.

Preoperative radiograph

Immediate postoperative radiograph

Y

)
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6 week postoperative radiograph
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6 months post operative radiograph

= ' T o
Functional results were evaluated using Harris hip score(HHS).

I11. Results :

We have achieved anatomical reduction in allpatients. The mean age of the patients was 37 years
(range23-48 years ) and all patients were followed up for more than 12 months .Majority of the patients were
males i.6.68.88% and 31.11% were females .Mode of injury was high energy trauma (either RTA or fall from
height) in majority of the cases .

All 45 patients had union by the end of 16™ week and 93.33% patients had HHS more than 90 with 42
patients achieving excellent functional results and there were no cases ofnon union , early arthritis ,iatrogenic
fractures, infections or implant related problems .
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Variable Number of patients Number of patients with | HHS >90 at 20" week Infection
(n=20) union within implant related

16 weeks problems

Age

20-30 years 7 7 7 0

30-40 years 23 23 21 0

40-50 years 15 15 14 0

Gender

Female 14 14 12 0

Male 31 31 30 0

IV. Discussion:

Garden classification system is the most widely used system for femoral neck fractures. Valgus
impacted fractures are classified as type 1 in garden classification and believed to be innocent requiring no
manipulation. OTA/AO classification of femoral neck fractures includes subgroups in 31B1 according to valgus
impaction of 15°or more™.

Conventional insitu fixation without disimpaction of fracture is advocated as bony impaction at fracture
site contribute to heal™®.But this technique may cause kinking of lateral epiphyseal vessels and inferomedial
opening of fracture ,hence progressing to avascular necrosis of femoral head , non-union . In a study done by
Song et al concluded that femoral neck shortening and less functional recovery is expected in valgus impacted
femoral neck fracture™ .Mitsuaki Noda et al stated that valgus impacted fracture may cause muscular
impairment that can possibly lead to postoperative functional disorder®.

Achieving an anatomical reduction and stable fixation is crucial for a better patient outcome and
successful union . Reduction is the key to avoid avascular necrosis(AVN) of head of femur'’. Byung-woo min et
al in his study of 163 intracapsular femoral neck fractures concluded that quality of reduction ,adequacy of
fixation and degree of displacement were significantly associated®. George J Haidukewych et al concluded that
fracture displacement and quality of reduction has influenced the survival of native femoral head™.

In our study , we conclude that our method of reduction is simple and able to achieve anatomical
reduction in all cases with union .

V. Conclusion:
Our technique of shanz pin mediated technique of reducing valgus impacted femoral neck fracture is easy to use
and allows anatomical reduction of fracture surface resulting in excellent functional outcome.
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