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Definition

* Non union- When the fracture is not united, its non union.

«USFDA- 9 months post injury and no visible signs of union for last
months

* Non union — The fracture has not united in expected period of time for
that particular bone and is unlikely to get union without intervention.

bk Ple  (Rebospect )
* Delayed Union- When there are some signs of union, but signs are not
progressing adequately. There is delay in healing process.
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Fracture Healing
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Primary
* Direct bone union f'
* Callus absent

+Absolute stability =2 =+ ‘

»Plate fixation ﬁ

s ﬁ
Osteoclasts forms Cutting cones which resorb bone and

osteoblasts forms new bone in gap. :
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Secondary Fracture Healing )
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Llnadequate Blood supply
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g)Soft Callus/ Woven bone- 3 weeks
S (Radiologically visible)<<_Malnutrition

N Calcium/ Vitamin D deficiency
4" Hard callus = Inadequate reduction/ immobilization
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Mechanism of Non union
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Intra- artlclar # Reduced Vascular supply

(NoE, T
Scaphod )

Fractu re factors
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Diabetes

Immunosupression
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Treatment Factors

* Inadequate Reduction

* Inadequate Stability/
Immobilization

. Softjissue interposition

* Soft tissue stripping
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Classification of Non union

Based on Infection-

(/Sept\h—lﬁéf—@ 5 Most D%M‘
P
\~ Aseptic |v\{ @
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Based on viability of ends (Weber and Cech)
| | U
* Based orYSéntium 85 uptake —> \/o QK&,QW[A}

-
]

* Hypervascular (Hypertrophic)

7

 Avascular (Atrophic)
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Hypervascular/ Hypertrophlc

Elephant Foot Horse Hoof Oligotrophic
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Avascular / Atrophic
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Pseudoarthrosis

Hypertrophic non union with synovial pseudocapsule
due to excessive chronic motion at # site

Rx- Debridement with IF with BG

- ——
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Paley Classification
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Diagnosis
* History And examination

* History of Open #

. Meiflanian of injury

* History of prior Infection

* H/O previous surgery- Autologous Bone grafting — Site
* Risk factors- Smcidng, Tob_acco, radiation etc

T
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CT

* More accurate

—————

* Disadvantage — low specificity, False posmve high — WM VLGCQ/A
.Sf)o :
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Treatment

* Decide what is lacking and what you want-
RGO
. ——
* Plate
* Mechanical stability—— > * Nail é * Hypervascular
* External FixatoD

/ -

—
* Biological stimulus _s | * Bone Graft ~
; Avascular
* Bone Graft Substitutes
L— — R——
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Non operative

Delayed union Vs Non union

|deal case for non operative therapy-
Bone alignment maintained,

Hypertrophic non union

Time to union will not have significant morbidity.
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Weight Bearin
PR CAAT °

Electrical stimulation

i/ Direct Intervention
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S?T

Stop Smoking <\ / Nurition

Indirect Interventions

Multivitamin
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Providing the Mechanical stability

* Fixation choice —
~* Nail

* Plate

* Ex Fix

* Nail + Plate
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Nailing

* Preferred in Diaphysis non union

_~* Primary nailing

Q: Exchange nailing
Dynamization
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Exchange nailing

* Indications - -Bone defect,
rotationally unstable (# screws)
undersize nail

Angulation shouldn’t be there. It will remain as it is

* Tips -

* 1/ 2 mm overreaming
* Different company nail
* Static locking
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Dynamization

« Removal of interlocking screws at one end of nail * =
* Indications - When there is a gap at # site —
due to resorption
distraction in index surgery

Two ways —
_—> ~OY
1. Removal of only static screw- Sl
wun - CeWP -

2. Removal of all screws

5
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* Which end to do? —
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Plate and screw construct

* Preferred in Metaphysis non union

* Limitations-
* |nvasive

* Soft tissue compromise
* Load bearing — protected weight bearing in post op

* Eccentric extramedullary — chance of implant failure is high

* Inability to correct limb shortening from bone loss
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Nail + Plate (Augmentation plating)
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External fixation

* |lizarov Ring Fixator-
* Gold standard for DDD- Defects, Decrease bone length, Deformity

* Immediate weight bearing

* Multiplanar deformities can be corrected
* Shortening can be treated.

* Soft tissues are protected
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Arthroplasty

* Old age
* Periarticular / Intraarticular non union
* Joint arthrosis
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Amputation

* When amputation has more benefits than non union treatment

NON UFA%%PONE GRAFTING: DR ANURAG TIWARI

ORTHO

(C) www.targetortho.com




Fragment excision

* Girdle stone excision arthroplasty for Radial head # not feasible for arthroplasty
infected Non union neck femur —

N ——
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Osteotomy

— Fibula osteotomy for tibial non union

Valgus osteotomy for Leve| ??7—
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Tibialization of fibula

* Huntington’s
procedure
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Providing Biologic stimulus
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Bone Graft .
S T ~

* Xenograft

* Autograft . AIIograft dgnlehies: -1
e i) IV Clif] ares,
3
* No disease risk e/NG donor site morbidity
* Easily available * If high volume graft required
* Cost nil

e

2Donor site infection vAvailablity issues

~Another surgery “Risk of Infection
* Costly
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Properties of Bone Graft

@Osteoggrfyction - S.uﬁ[ace /SCAYH:D[Q

@- Osteoinduction — GTOUO'W\ Gcﬁdi&(f rPVO‘M

@- Osteogenesis — > % -
—— g
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Suitable donor site WM G, 0L, 06G)

\@érior crest - lliac crest Bone Graﬁ’ \MQ
80

* Posterior crest

.+ Femoral condyle
+Tibial condyle

~ Olecranon

* Distal radius

* Bone marrow (RIA)

s it
NON U_PIA%I\(I}?_FONE GRAFTING: DR ANURAG TIWARI

ORTHO

(C) www.targetortho.com



Bone Graft Substitutes + No donor site morbidity

@Mﬁbﬁ . Unl|m|ted suppr-_(o C/OI)

@ Demineralised Bone Matrix (DecaICIfled allograft! T A VVQW
oD Gax

@ Bone Morphogenic Protein (BMP)_> YQCOVV\L MP 2 g;

@Bone marrow aspirate (Mesenchymal Ete_rv!) .

) ceume — On%05 P —> GO
PG JOLA 7
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Ceramics

* Calcium Phosphate * Osteoconduction

* Calcium sulphate
* Beta tricalcium phosphate
* Hydroxyapatite
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Techniques of Bone Grafting

Cancellous
Insert graft

* Onlay (Phemister)
(Boyd)

i

Single onla ual onla
* Cancellous Insert — d_'(éoya‘)
Micoll) (“ 2\ el )
<j '/) =TI

« sliding ( (&1 H) .

-
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Articular non union

 Arthritis and/or Joint Instability

SN

Yes No
Age
Old Age Young Age
* Arthrodesis/
* Arthroplasty Excisional arthroplasty ~ * Non union treatment
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Defect Non union

e Causes-
* Post traumatic bone loss

* Bone resorption at # site

* Post Tumor resection

* Post sequestrectomy
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Masquelet technique

3 shnge~ Bndurced wendotad

* 15t stage - Fixation + cement Spacer for 4-6 weeks
« 2"d stage — Spacer removal and Bone graft inside membrane
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£ E'\’\?S;/D 2

* Spacer role ? / “ﬁw
* Why membrane |s¥‘
— N
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Fibula Graft for Bone defect
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llizarov Bone transport
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llizarov: Methods for filling Bone defect

~ il et
/ ‘\ | \ i" " ‘1‘- Osteotomy
\-/\__ \/\__,

Nl N
Monofocal Bifocal Trifocal
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Infected Non union

* Conventional treatment

Infection control followed b
>
\Kctive / Aggressive treatment

Focus on bony union
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Infected Non union

* Conventional management-

* 15t stage- Radical Debridement

» 2nd stage- Wound coverage — Skin graft/ flap

* 37d stage- Bone grafting
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Conventional treatment

* Implant removal —

* Debridement

* Soft tissue coverage

* Antibiotics — Local delivery —
Beads / Nail / Spacer

* Antibiotics Parenteral

* Stabilization
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Active management

Focus on bony union

1%t stage — Debridement +Stabilization +/- Bone grafting

—_—

2"d stage — Sequestrectomy and Wound coverage.

——
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