Adolescent Knee Injuries
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Outline

m [iblal Spine Avulsion

5 ACL tearns WithrOpenPhySes

5 OStEOCHONURLISHDISSECANSHOEID)

L
U
:‘

S
72
@
D
—
ﬁ
jab
2
HI
=
-
(D
%



Tipral Spine Avulsion
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http://www.orthobullets.com/video/view?id=220

Tipial Spine Avulsion

a ACL avulsion

» Adolescent soft-tissue
IS stronger than beone

a Forceful
Ryperextension njury
s Traction on ACL leads
te neny avuision tbial
EMINENce
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Tibial Spine Avulsion
Mechanism

= Anything which applies
traction to the ACL...

s Non-contact twisting...
N SOCCEr

= Rughy

a Skilng

uAlSo, ierced kneetiexion e
WIUAUREUBISNMIARR
NETRAlYAOLAIECOOSILONE

405orarerassociated AWitnradditionaiintreardiculagp atn 10 gy/



Tibial Spine Avulsion
Classification

m Based on fracture pattern
and guides treatment
Type 1 — non-displaced
Type 2 — anterior cortical

displacement, intact
pPoSsternor hinge

Type 3 — completely
displaced

Type4d - comminuted



http://www.jaaos.org/content/vol18/issue7/images/large/395f01.jpeg

Tibial Spine Avulsion
Physical Exam

= Pain, swelling /
hemarthrosis

Positive Lachman

I the tibiall eminence;
USeitiiin determining
therdegree of
dISplaceEment
SRContalaieral
relellejefrzloints


http://www.jaaos.org/cgi/content/full/18/7/395/JA0046304FIG2

Tibial Spine Avulsion
MRI

x MRI...

u |Important if planning non-
op care

= Assess degree of
displacement

s **=Evaluate for-concomitant
juHES
m ntrasubstance ACL and
PCL injuries
= Otherligaments
m [VIERISCI
= Chonaral injury.




Tibial Spine Avulsion
Treatment

= [ype | fractures
Non-surgical

Immobilization
= Position of comfort — 20
degrees Vs. extension
Knee iImmobilizer Vs.
cylindrcall cast
m Progress RONaiter 8
wWks, WBaiter 6/ WKS
Serial (Wweekily)
20Iegrapnsi— Reware
efflaterdisplacement



http://www.jaaos.org/content/vol18/issue7/images/large/395f01.jpeg

Tibial Spine Avulsion
Treatment

m [ype |l fractures

Closed reduction In
extension
= Need to achieve
anatomic reduction
Immobilization in
EXIENSION



http://www.jaaos.org/content/vol18/issue7/images/large/395f01.jpeg

Tibial Spine Avulsion
Treatment

= [ype |l fractures

Operative treatment if...

s Can't get anatomic
reduction
Willresult in'noeteh
Impingement, laxity.
Viay have tissue
Interposition (54%)
u Anterier herns

a |ntermeniscal
llgament

» Buckethandle
m |fTReed teraddress

assoeciated intraarticular
INJURIES



http://www.jaaos.org/content/vol18/issue7/images/large/395f01.jpeg

Tibial Spine Avulsion
Treatment

m [ype lll — [V
All need surgery

Arthroscopic assisted
versus ORIE
= Surgeon’ s comfort
level and expertise
Sutlre Versus Serew
fixation...ne geod
cemparatve stucies



http://www.jaaos.org/content/vol18/issue7/images/large/395f01.jpeg

Tibial Spine Avulsion
Treatment

= Type Il = 1V

u Suture fixation
m Great for Type IVs

m \Want both ligament
and bene purchase
m Bene tunnels
pridge
s Pros:
“LLttle iskof
physeal
QISTURIANCE

SEINerneed or
Harewearne
[emeyval


http://www.jaaos.org/content/vol18/issue7/images/large/395f04.jpeg
http://www.healio.com/~/media/Journals/ORTHO/2013/11_November/10_3928_01477447_20131021_21/fig5.jpg

Tibial Spine Avulsion
Treatment

s Type Il = 1V

m Screw fixation

m \Well documented
results

B ARlegrade c
retrograde
m Pres
u Earlier moebilization
andirange: of motion
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Tibial Spine Avulsion
Outcome

m Regardless of treatment, residual laxity in
10-20%
' due to attenuation at injur

5 Rarely catsesiclinically Significant
AStaility el adVErSENURClional OULICOMES:
FEVVrEguirerconventional ACIErEconStlction



Tibial Spine Avulsion
Rehab

s Variable - quality of fixation, compliance,
nature of the fracture

m [ypes 1-2

Immobilized 2-6 weeks, T TWB

m |_.onger for preadolescent,

nencempliant

1 Radiegraphic Unien 6-12 WeekKs
[Fellowed by progressive protected
WEBI/ROW
ISEMEIC gUAC EXENCISES TEIMINIMIZE
atrepRy.




Tibial Spine Avulsion
Rehab

m Post surgical

Taillored to patient, but rehalb mirrors
ACL reconstruction with screw
fixation

m Versus delayed ROM/MB X 3-4 WKS
for suture fixation




ACL Tear with Open Physes




Anatomy
Ligament

x 10-11 mm “cylinder”

a Obligue course
» Medial te lateral
5 ARtErior to POSLENON:




History

m Acute

v

= Noncontact (70%) ﬁ:r twists

internally

twisting/piveting event

= Painful “POP"~

u Immediate swelling (W/in 6-1.2
hrs), with inability te: RTP.

m Stanitski‘etal, DeHaven etal:
Hemarthresis in adoelescent
athlete = ACL tearin 65-75%

| ibia/fixed
1 Suezisuis/Ciiranie &

S EunRctionaiinstanilit/ cuing

CliaNOE-OI=CIrEeCtIoN aACHVIUES S 2



Physical Exam
Lachman

Anterior tibial translation with knee at
20-30 ofi flexion, tibia neutral.

INOVE3E§2001




Physical Exam
Pivot Shift

1). Abduct, ER (ITB)
2). Valgus, then ext — flex

T eumB _

—-_— =
B =t

Most sensitive

NOV. 30 20071
-8 +BEH2I




Indications

= In isolation, surgery is indicated if...

You need the ACL to function...
m Desire to return to cutting/piveting activities

You need the ACL te protects..

m [[heyeunger and mere active you are, the greater:the
lifetime “endangerment”

For most patients <40 yo = SURGERY



Open Physes

m Outcomes of non-op management are generally
pPoor

= High rate of meniscal/chondral injury without significant
activity modifications

m ASSessing maturity.
u Janner staging
s Inboys, PHV usually’ precedes axillary hair

“ Menarehe for girls
m PHV pPrecedes onset, growih Ceases 2 YIS after:

5 Boene Age (G/P Atlas)

| Siifel tif/ t IE0 OIRNNEENI OURS
NS2WVISigreowiniemaining)
Jrowrn [EManing):

S Viature (_Done aJe ISHORPINS; 16H0F0Y/S);
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Open Physes

Normal Growth at the Distal Femur and Proximal Tibia by Sex and Skeletal Age*

Skeletal Age

Girls (N = 50) Boys (N = 50)

9yr 11 yr 13 yr 15 yr 10 yr 12 yr 14 yr 16 yr
Percentile 3 mo 3 mo 3 mo 3 mo 3 mo 3 mo 3 mo 3 mo

Femur®

9oth 6.7 34 1.1 0.1
ot 5.8 3.2 1.0 0.1
50t b.2 28 0.7 0.0
25t 4.8 24 0.6 0.0
10t 4.3 22 0.4 0.0
Tibiat
90t 42 1.9 0.6 0.1
75t 37 1.8 0.4 0.1
50t 33 1.6 0.3 0.0
i 3.0 L= 0.2 0.0
10th 2.8 1.2 0.1 0.0

* Growth in cm; skeletal ages assessed from the Greulich-Pyle atlas
* Total distal femur growth x 71%
} Total proximal tibia growth x 57%




Open Physes

m RISk of growth
disturbance

Rare (only 15 cases in
2002 Herodicus survey)

Animal studies: Keep
tunnels small (<8mm),
perpendicular and use
Soft-tissue grafts

m Pre-pubescent

Multiple eptions
m [rans-epiphyseal
(Andersen)

m Partialitransphyseal
(Andersen)

m Hylrd(transtikial; ever:
the-tepfemurn)

m Nen=anatemic (INB;

KGChEDR
m Conventional rluf 2t 2 NJSWI20102; 18 orsouossearnt (Fennsr H,2),
tansphyseal ezl zeje A2 wWith irzns onysezl sof-iisss ¢ raifis; e

GIOWINTAIESTHARZAIS



Open Physes

m Pubescent

= Most recommend
conventional
transphyseal
reconstruction with soft-
tissue grafts
Calveetal AJSIVI 1201
21 3 p‘b mean age 13, no
warn disturlances at




Post-op Rehab

s Phase | (0-6:wks): Period of protection
WBAT without assist by POD #10
Hinged knee brace lecked in extension for WB and
Sleeping x 6/WKs (auto), 2:WKs (allo
u ROV Immediate AAAARONI as telerated; proene
heel hangs for extension
m G0als: 0-90 1y 2WKS, 0=120/0) GWKS
5 Sirengtnening: closed-chain only strengtiening 0-45
WhenF\WiB




Post-op Rehab

m Phase Il (6-12 wks): Advance strengthening

x ROM: Continue to progress motion

m |[f PHH 3-5 cm, flexion <120, consider medrol
dosepak, static progressive brace

u Strengthening: clesed-chain only: strengthening 0-90

= Running| (linear) at 4 mo iffadeguate ROM, guad
contrel

5 PIASENIINGEONING) SIS PECIIECICONUILORING
S Advance RO strengtaeningitither
SEAgIIty andplyemeties(lisiienoliadequate)
I RIPA@6=61M0;



Osteochondritis Dissecans
(elep)




Osteochondritis Dissecans

m Focal destruction of
subchondral bone

u Separation,
fragmentation

 Secondany damageto
PVENRYING Caltiiage




Epidemiology.

Relatively uncommon
u Incidence 0.02 - 0.03%

Peak at 10-15 yrs of age
Boys > Girls (2:1)
n Knee mest commeon (Elew,
ankie)
S Bilateralinis0%
nEeituRtreateds can
I'

PIEUESSHEANRELS
"Sliindeneral I BISHOVT
S wvymean el IBI SO0




Classification

m Based on skeletal maturity.

= Juvenile OCD
% Open grewth plates
5 BEUErPrognesis

a Adult ©CD
5 Clesed growtniplates

s Brevieuslyrasympiomatic: JOCIDIEsIons thatdidn:t

neal

1 Wersa aracfrlosis




Presentation

= Pain and swelling with
ACtiVity.
u Antalgic galt Ieg externally

VIECHanICall sympioms
(Catehingy I0CKING)

S URStapleNeSIenSs; I10eSE:
PECIES




X-ray's

m | ocalize lesion

Classic location lateral aspect off MFC
MFC >> LEFC > PE

Medial Femoral Condyle Osteochondritis Dissecans Lesions 80-85%
/ /

Inferocentral Combination & patellar




MRI

m Assessment of stability
u Unstable = worse prognesis

= More likely tor cause mechanical symptoms




Treatment

m Non-surgical

u Younger patients with open
opyses (JOCD

» Stable lesions

m SUKGENY.
S Ealled en-0f
A Unstaklerlesions,; AOCID:




Nonsurgical Treatment

= Crutches, bracing
u 4-6 weeks

m Activity moedification X 4-6 mo
u No running, JUMpPING, SPOKtS
I Ssymptoms reselve and healing
ONIX=Iays; gracdial returito
@QJI'H

Rouenly 50% willn:l

SRCahill BISHIOO



Surgical Treatment
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palticl e etachiment
SrUnstapiesnineedNicgmentorsia
1 (6]l M COMmpIEIE delaChimERt
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Surgical Treatment

= ry to get it to heal
Stable lesions wWith epen physes
(JOCD)

= Drilling 1o/ INCrEASE RIBEA SURPIY.
IENESIONS; CIOSEN OIFCIOSING

m Reparative Technigues
= Poor results with fragment excision .

L
O
:
U)
Lo
12
O—

m SCIEWiXation /= eRe graiting



Reparative Technigques
Drilling

s Antegrade drilling

Arthoscopic

m Standard portals or
PEercutaneously

Seme damage to cartilage

m Viay drill thrurnenanticular
localion e.g. Neteh; gutter

a G/ E results in=>809%6

KOcGheretal AYSIVIF2004!
LeUISIal et al KSSIAN20038
KOUZEIISTERaIIKSSHAR2006




Reparative Technigues
Drilling

= Retrograde drilling

C-arm + / - scope
s ACL guide
AVOIGS damaging
cartilage, but...
m Viere difficult

m RISk eliincemplete
drilling efflesion




Reparative Technigues
Reduction and Fixation

= Arthroscopic or open

x Need sufficient boene and
Intact carntiiage:




Reparative Techniques
Reduction and Fixation

m [Internal fixation

Metal or absorbable headless
variable pitch screws

m 2 0Of More, recessed beneath cartilage
Compression
m Enhances healing, stability
a Pretected weight bearnng for 6
Weeks

u Eany metien cea =




Reparative Technigues
Reduction and Fixation

m Remove screws when
stable (>8-10 wks)

= Allews confirmation of
healing, debridement

S g0
G/E results in 86%0-
IJJ%
s Vigkineretal;AISIVI 2005
S (Gemollletal Ornepedics 2007
S DINES el ATINIOSCOPYAZ008]



Restorative Technigques

= \WWhen repair fails or Is not
possible

= [nadeguate bone,
ilagmentation, INCONQrUeUS
reduction




Restorative Techniques
Fresh Osteochondral Allograft

s Fresh or cryopreserved sized-
matched graft

n G/E resultSHengemmiuni7s=

S GIESS ELalIKS 2002
S EMMErseneralsAISIVI 20074
slVcCUlleCreRalFAISIVI 20074



Distal Femoral Physeal Fractures

s Physeal (growth plate) injuries
must always be considered in
patients with open physes

s IR general; skeletal maturity,

u 14 —females

o 16— males

uDistalemuE="SNnm greWtn/yi:
u Proximal tiniar="6mim crein/i/



Distal Femur. Physeal Fractures

epiphyseal injuries

N D | re Ct trau m a Wlth rOtatl O n Schematic diagram showing internal fixation of distal femoral

= Most commonly valgus or
Rypertension

uypically, Salter=Hanis |
fliacture




Proximal Tibial Physeal Fractures

m [Ibial tubercle fractures

= Eccentric guadriceps
contraction

= Coming down from jump:
Withrknee flexed




Physeal Injuries Around the Knee

= Nondisplaced fractures can
heal well with casting and
NWB for 4-6 Weeks

s DiSplaced fractures often
[EguIre CloSed VErsus Oper
[edUction andrscrewW ixation



Physeal Fractures
Complications

m Physeal injury resulting in limb length
discrepancy. or angular deformity.

= Distal femur fractures 30-50% physeal arrest

a [ibial tuberclefractures — recunvatum defermity.

s |mportant te/look for: these injuries iniskeletally
]mma'LJre patients!
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