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1.

A 14-year-old M was referred for treatment of new onset left knee
pain. The patient states he fell a week ago anddt has'been hurting
ever since. Was alright before

The patient’s radiographic imaging notes ad.2cm shorter femur of left
limb without any fractures.

Upon discussion, the mother states she always knew her son had
slightly offsetting limb lengths. Which of the following is the next
best step in management?

1. Await skeletal maturity then perform corrective left limb
lengthening

2. Right Distal femur epiphysiodesis
3. Right ProximalTibia epiphysiodesis
4.Observe
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Answer 1.

4. Observe

Expected adolescent growth rates:

- Proximal femur: 3mm

- Distal femur: 9mm

- Proximal tibia: 6mm

- Distal tibia: 4mm «
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2.

Which of the following is net usedto
predict limb growthtand,LLD

1. MeSeley'siGraph
2. Green-Anderson tables
3. #Greulich Pyle scale
4. Risser



Answer 2.

4. Risser is used for Scoliosis Growth prediction

1. Moseley’s Graph
2. Green-Anderson tables
3. Greulich-Pyle scale
4. ~Paley multiplier method
5.+ Sauvegrain method
6. Humeral Head



Sauvegrain
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Peak height velocity

Elbow
fusion

7 Y-cartilage
closure

Girls 1 11.5 12 12.5 : : 15.5 years
Boys 13 13.5 14 14.5 : i 17.5 years
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3.

What is the fracture type 4 z\ |
shown in the | |ma >

1. Gartland

A



Answer 3.

4. Flexion type
supracondylar
humerus
fracture



4.

A 7-year-old girl falls in the park and sus

the injury depicted in Figure. The
commonly observed nerve |nJ

result in deficits in which of
muscles?

1. Dorsal Intem@%

2. Palma

P 2

is longus
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Answer 4.

AIN palsy is the M/C neuropraxia after
pediatric extension-type
supracondylar humerus #.

The AIN innervates the FPL, PQ, FDP

Most of these neuropraxia
with observation g
The ulnar ne
|mpI|c te

mmonly
n-type
humerus fractures.

Pronator
Quadratus

Flexor
Pollicis
Longus

Flexor
Digitorum
Profundus



5.

Which is contraindicated in management
Of adolescent pediatric femur fracture?




Answer 5.






6.

What is the most common deformity associated with ' own in
picture?

A. CTEV

B. Metatarsus Adductus

C. Calcaneovalgus fo «
D.AandC GQ




Answer 6.

The radiographs show a child with posteromedial bowing of the tibia.

This is a congenital anomaly that is produces the appearance of a
calcaneovalgus foot deformity and_issassociated with it.

It is important to differentiate this condition of a positional
calcaneovalgus deformityswhich hasiits apex of deformity at the
ankle joint and is secandaryto intra-uterine positioning.

Posteromedial tibial bowing demonstrates an apex of deformity at the

distal leg and'it readily apparent on radiographs. It is a relatively
benigncondition:






This condition is quite different from anteriordateral bowing that
can be associated with neurofibromatosis and pathologic
fracture or pseudoarthrosis of thettibia whiech should be
prevented by early bracing.

Fractures are uncommeon in posteromedial bowing.



/.

a. What is the major deformity which needs correction in'a case
with congenital posteromedial bowing'of tibia?

A. LLD

B. None of the deformity, Al remodel

C. Posterior bowing

D. Medial bowing



Answer /.

Though the posterior bow is the more severe deformity than the meglial

bows tend to correct by itself in most of the cases. The maj@ide '
remains is shortening.
Tibial and fibular shortening, ranging from 3 to 7 gmat aturity, is the usual,

and most severe, Iong-term consequence ¢

osteromedial bowing.

The degree of shortening is ‘ '7
proportionate to the amou

G

of bowing.




8.

Which of the following is seen in a child with adolescent blo

Bilaterality

1.

2. Self resolution

3. Associated distal femoral varus
4. Bracing is first line of manage




Figure 2
Vi
10-13 years

l l

Spontaneous Spontaneous
restoration restoration
common possible

lllustration of Langenskifld's radiographic classification of infantile Blount disease demonstrating six progressive stages
from mild medial epiphyseal-metaphyseal beaking (stage |) to complete medial proximal tibial physeal arrest (stage VI).
Spontaneous correction occurs commonly in stage |l lesions and occasionally in stage IV lesions. (Adapted from
Langenskioeld A, Riska EB: Tibia vara [osteochondrosis deformans tibiae]: A survey of seventy-one cases. J Bone
Joint Surg Am 1964;46:1405-1420.)




Answer 8.

Side affection

Self resolution

Primary management

Associated deformity

Physeal changes

Adolescent blount

Unilateral> Bilateral

Langeskiold 2 and 4 before
4 years of age

Bracing

Distal Femoral Varus and
distal tibia valgus.

Mild

Infantile blount
Bilateral ~50%
Unlikely

Surgery

Compensatory distal
femoral valgus. Internal
tibial torsion.

Present (Langeskiold); Even
progressive




9.

The image above is of a 1 year old boy with the angles as
shown. The parents complain of the Bowed legs and t ‘
O appearance now that he has started walking. W
the following is correct? >
1. The measurements are with the normal Ii
age and pathology.
2. The condition is primarily ing froMTibia and will
need bracing
m r

3. The condition is pr

ari

om Tibia, bracing will

be ineffec eed surgery.

4. The itio ect by just Oral Vit D3
{ ti [ 4




Cover Up test (1-3 years) o

Positive test - Imaging

Varus/ Neutral- Positive

Valgus- Ne

Positive | .




Genu varum, / bowlegs, is a common presenting complaint.

The 'cover up' test qualitatively assesses thealignment of the
proximal portion of the shank or lowerleg relative to the
thigh or upper leg.

Obvious valgus alignment is considered a negative test and is
indicative of physiologietbowing. Neutral or varus alignment is
considered\a positive test and suggests that the child is at
greater risk for having infantile tibia vara.
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Answer 9.

Metaphyseal-diaphyseal angle greater than
16 is considered abnormal and has a high
chance of progression. Metaphyseal- <

diaphyseal angle less than 10 degrees ha

a 95% chance of natural resolution of
bowing.

1. The measurements are t&al
limits for the age a 2 Sta
a F -
/ ’




10.

Ponseti method of treatment for clubfoot involves all thé following principles
except:

1. Elevation of the first metatarsal head in the first plaster
2. Thumb pressure on the talar head

3. Gradual increase in abduction'so as to bring about 500 of abduction before
tenotomy

4. Forceful dorsiflexion of the ankle as the last step in order to correct
equinus



Clubfoot treatment over 4 — 6 weeks

ction of

N Joint is the
key in

treatment




TA Tenotomy

Performed under LA
Medial to lateral

Peroneal artery more
commonly injured s |

-Loss of resist % ' \ /
-Sudden incre@ o
@




Answer 10.

4. Forceful Dorsiflexion

C-A-V-E

Tenotomy before dorsiflexion, Otherwise
Rockerbottom (Pseudo dorsiflexion)






11.

An obese 10-year-old boy complains of paindf hisright knee.
There is no history of fever or trauma. .On physical
examination, there is no swelling or'tenderness of the
knee. His right leg is rotated externally, and he walks with a

limp. Of the following, the MOST likely diagnosis is:

(a) avascular'necraosis of the femoral head
(b) iliotibial'band syndrome

(c) right anterior cruciate ligament tear
(d) slipped capital femoral epiphysis



Answer 11.

D. Slipped capital femoral epi«$o
os
&

&



12.

For children with Legg-Calve-Perthes(LCP) disease, all of
the following factors are associated with femoral
head incongruity and worse clinical outcome EXCEPT:

Maintenance of <50% HEIGHT
Presentation <5 years of age
Lateral subluxation
Calcificationlateral to epiphysis

N






Head at risk signs by Catter

(During active stage)

* Calcification lateral to
epiphysis

* Gage Sign

 Metaphyseal Cyst

e Lateral subluxation ',

* Horizontal proxim

epiphysis 6

)

terall gave me large headache




extrusion 29 @

Extent of Half or more of Lessthanhalf of
involvement epiphysis “epiphysis

Stage of evolution of Stage la, Ib, lia and  EEEERIERII A
the disease ?Stage lib

Extrusion Present Absent (<7 Year)

Range of Hip motion Normal Restricted




13.

A 12 year old soccer player presents with

recent onset knee pain. QA exam points to
patellar tendon attachment orvpatella. Pain
is associated withsactivity. Likely diagnosis?

1..0sgoed Schlatter
2. Patellofemoral pain syndrome
3. Sinding Larsen Johansson
4. Osteochondritis dissecans



Answer 13.

Sever- Calcaneal
Osgood Schlatter - Tibial

Kohler - Navi(ko

P N
Islene - 5t" Metatarsal base
Friebe‘-4 sal head s - Berg
nn)— Capitellum
6 mann - Trochlea

Sit

Kienbock - Lunate
Inding Larsen Johannson - Patella
Scheurmann - Vertebrae

PN



14.

Most dreaded complication of'SCFE
surgery is

1. Chondrolysis
2. AVN

3. Hip dislacation
4. Coxawvara
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15.

A Child presents with intoeing. The surgeon is
deciding on whether the child'needs surgery.
According to Staheli, whichnene the following is
not an indication for surgery?

Child older than 8 years
Anteversion exceeding 50 degrees
Mediakhip rotation greater than 35 degrees

lateral hip rotation lesser than 10 degrees






Answer 15.

Ans: 3
Staheli listed 5 indications for surgical correction of Fémoral anteversion —

(1) child older than 8 years

(2) deformity severe enough to create a significant'cosmetic and functional
disability

(3) measured anteversion exceeding,50 degrees

(4) internal hip rotation greaterthan 85 degrees and external rotation of less than
10 degrees

(5) family should be aware of the risks of the procedure

Sx: Femoral derotationiosteotomy






16.

Botulinum Toxin A 1s one of the drug routinely used in skeletally
immature child to treat CP associated.dynamie spasticity. The
action of Botulinum Toxin A 1s.by which of the following
mechanism?

1. Destruetion of acetylcholine receptor
2. Binding with the muscle receptors and preventing action

3. Binding te,receptors on motor terminals and preventing release
4. 243



Answer 16.

3.

Botulinum toxin type A blocks
neuromuscular transmission by
binding to receptor sites, entering
the nerve terminals, and inhibiting
the presynaptic release of
acetylcholine.

As the release of acetylcholi
stopped it leads to flacci ysis
astic

of the muscle.
The toxin 1s injectedfmto

muscle n nerve
an the tendinous

Su
a

Neuromuscular Junction >
. Normal Neurotransmitter Release

Motor Nerve
Qe
Synaptic Vesicle
. 3

G 5 A:J\ »

SNARE Proteins
Form Complex

Vesicle and Terminal
Membranes Fuse

SNAR

5

Proteins [ SNAP-25

Synaptic
Fusion

Syntaxin Complex

Neurotransmitter '- |
Released e

»
-------

5 Exposure to Botulinum Toxin

Light Chain Cleaves

Botulinum Toxin _ Specific SNARE Proteins

Endocytosed

v I Types B, Q’_
T A CE
ain yPGS\i
\ )

<

7 o e

“ = SNARE Complex

® Does Not Form
Membranes
Do Not Fuse

Light Ch
/
Heavy Chain Type C

MUSCLE CELL

2.
& iliyam



17. 0

Hoke’s lengthening for equinus contracture of a spastic hemiplegic oceurs in what

zone of the Gastrosoleus co
1. Zon Q
2.70

Zon

g one 2 13
o




Answer 17/.

Ans. 3.

Zone 1 Zone 2

Baumann Strayer Vulpius Baker

Intramuscular lenthening Distal gastrocnemius Inverted V Tongue in groove
o cossion




18.

An 8-year-old female with SDCP, GMFCS 4, is brought
to your clinic by her parents for evaluation of‘her
right hip pain. On exam, she is noted to have a
flexion and adduction contracture. Her radiegraph
is shown in Figure. Hip reconstruction‘is\planned.
Which of the following is the primary benefit to
the Dega osteotomy in thisgpatient population?

1. No need for Bone graft

2. Ability to perform before and after Triradiate
closure

3. Provides posterior coverage

4. Use as salvage

\\sbmed Hup‘



Answer 18.

3. Provides posterior coverage




19.

Cerebral palsy is also known as:
(a)Rett’s disease
(b)Still’s disease
(c)Little’s disease

(d)Wernicke’s disease



Answer 19.

C. Little’s diseaseé

Cerebral palsyawas first described by
William Little'in 1862 and called
Little's disease.












21.

. In Achondroplasia, what region of the physis is
affected and what is defective?

1. Zone of hypertrophy, FGF,3
2. Zone of proliferation, FGFR 3
3. Zone of hypertrophy, 3

4. Zone of prolif(Q P







Resting zone

Proliferative
zone

Prehypertrophic ** &

zone

Hypertrophic
zone

Programmed
Cell Death

o S
[0 S

Campomelic
Dysplasia

Achondroplasia
Group

Metaphyseal
Dysplasia

Cleidocranial
dysplasia

Figure 8. Demonstration of the different histologic
regions of the growth plate (left), with important
regulatory functions within the growth plate. Defects in
these molecular developmental regulators result in
different bone dysplasias (right).

and (B) the Paracrine regulation.

"+ _ GROWTH HORMONE +
S 0559,
«—— INSULIN-LIKE GROWTH 005 2
FACTORS o M | "
+ S ¥
= THYROID HORMONES - +
+.- -
; IHH
ESTROGENS > = GuucocoRncons T \
FOFOFGFBFGFRY ~_= D e PTHIP

Figure 9. Schematics of the (A) Endocrine regulation of the growth plate




Answer 21.

Achondroplasia is an AD condition, mutations in FGFR3 on
chromosome 4 |leading to a gain of function of FGF
(turned on).

This causes increased tyrosine kinase activit
proliferative zone during enchondral bo
the physis, resulting in the in

proliferation and differ ion.
Inheritance is by sporadic mutati majority of cases.
It has an Au% i pattern of transmission
/,A»

)




Achondroplasia

It is the most common type of dwarfism (80-90% of all dwarfism)

ePatients classically have rhizomelic dwarfism.

eFrontal bossing of the forehead,

eTrident hands (All fingersSame size. Divergence between middle
and ring finger) -

eBowing of the legs, (Genu.Varum)

eThoracolumbar kyphosis and hyperlordosis



FGFR 3 receptor mutation; Increased tyrosine kinase activity -
Achondroplasia

Type | collagen abnormalities - Osteogenesis imperfecta,

Type Il collagen abnormalities -Spondyloepiphyseal dysplasia
and Kneist syndrome.

COMP is defective = Multiple epiphyseal dysplasia

Mutation in DTDST gene (SLC26A2) on chromosome 5;
Sulphate transport defects - Diastrophic dysplasia.



22.

Which of the following is associated with
achondroplasia?

1. Genu valgum
2. Limb length discrepancy
3. Antantoaxialiinstability

4. Sleep.apnea



Answer 22.

Ans. 4.

Sleep apnea in achondroplasia‘is. known because
of associated foramen magnum stenosis. This
may be the reason®f thesechildren developing
sudden infantdeath'syndrome (SIDS).
Achondroplasiais. eommonly associated with
Genuwarum rather than Valgum. Atlantoaxial
instabilityuis seen in MPS IV A (Morquio)
syndrome




23.

Which of the following statement is.tfue?

1. 6% of cases with NF type 1 are associated with Congenital pseudoarthrosis
of tibia
2. 6% of cases with NF type 2 are associated with Congenital pseudoarthrosis
of tibia
3. 50% of cases with NF type 1 are associated with Congenital
pseudoarthrosis of tibia

4. 50%.ofcasés with"NF type 2 are associated with Congenital
pseudoarthrosis of tibia



Answer 23.

1. 6% of cases with NF type 1 are associated with Congenital pseudoarthrosis of tibia

(CPT) is one of the rare and one of the most challenging problem to deal with'in, paediatric
orthopaedics.

The problems with CPT do not end with surgery or.even union.,of CPT as refractures,
bowing and LLD are known even after union which.is'itself a difficult task to achieve.

Approximately 6% of patients with NFtype 1 develop‘deformity of the tibia,
Up to 50-55% of cases of anterolateral'lbowing and pseudarthrosis are associated with NF.

Because anterolateral’lbowing of the.tibia frequently presents in the first year of life, it
may be the first recognized manifestation of NF. The presence of NF does not appear
to affect the incidence.of union or the ultimate outcome of the tibial pseudarthrosis.
Studies have also,shown its association with Fibrous dysplasia (15%).



Café-au-lait macules and periph erve sheea mors (ie, neurofibromas) are the
most co

nly r nized manifestations of NF-1.
Orthopedic manifestati a osis (dystrophic and non-dystrophic), congenital
ps@'s of tibia, and problems related to soft-tissue tumors.




24.

Which of the following is indication of surgery for

)

1. Severe anterior bowi

2. Severe lateral be



Answer 24.

Ans. 3. Pseudoarthrosis

Pseudoarthrosis formation or development of a fracture at the site of bowing are two
of the indications for surgery in CPT. The.aim of the'surgery is to excise the
intervening fibrous tissue and achieve‘a union between the ends. 1/3™ of the
cases of CPT have affection of the fibula also and a fibular and tibial union or a
cross.union are the goal.

The bowing is not amenable'to correction by brace and bracing in congenital
pseudoarthrosis of the tibia.is'with an intent to prevent fracture and thereby
psudoarthrosis formation.
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25.

Underlying diagnosis is?<

1. Tibial h

ang

IEIE

2. Fil'ﬁ
Complex
,‘ . Phocomelia




Coventry and Johnson Classification System At least three rays and functional upper extremity
Type 1A Type 1B Type 1C  Type 1D

Type | Type Il Type Il 0 B ) )
&

Overall length
(pelvic crest
to tibial plafond)
compared with &=
contralateral side ‘/;5

©2020 Sinai Hospital of Baltimore

00l
g

Contralateral
side

Ii Two or fewer rays —l
z

Normal Tvoe IA Tvoe IB Tvo i ] unctional Non-functional
3-year-old child ype ype ype upper extremity  upper extremity

Type 2A Type 2B

a ]

@

=

Achterman and Kalamchi Classification System

©2020 Sinai Hospital of Baltimore

©2020 Sinai Hospital of Baltimore




Answer 25.

2. Fibular Hemimelia




