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Outline: Essentials of \
Systemic diseases 2
‘\

A DDx of periosteal reaction

A Recognize: Arthritis and hemophilia
A Recognize: Anemias

A Dwarfisms: Identify achondroplasia

A Metabolic disorders &
mucopol ysacchari dosi s {(

A Feet: recognize clubfoot, vertical talus




reaction o memorize!
A Rickets 08 vit D def

: =
DDx of periosteal \
15

A Physiologi
A Scurvy 8 vit C def ySIOIdIt:
A Prostaglandin A Osteogenesis
d Imperfecta

(indomethacin) Rx
A Syphilis
A Caffey disease &
idiopathic infantile
hyperostosis

o=
=22
l@ AViention the nutritional

\t categories ONLY if child > 6mos

A Hypervitaminosis A
A Hypervitaminosis D



|2
DDx dense/sclerotic bones \
=

N\ Mnemonic:

R A Regular o0Sillinessé M
§ Perseverations Much More Pleasing & Fantastic

A Renal osteodystrophy
A Sickle cell disease
% A Myelofibrosis
y A Osteopetrosis
: A Pyknodysostosis
A Mastocytosis /Metastases -
Breast and prostate
A Paget disease

A Athletes
A Fluorosis



http://www.radswiki.net/main/index.php?title=Renal_osteodystrophy
http://www.radswiki.net/main/index.php?title=Renal_osteodystrophy
http://www.radswiki.net/main/index.php?title=Sickle_cell_disease
http://www.radswiki.net/main/index.php?title=Sickle_cell_disease
http://www.radswiki.net/main/index.php?title=Myelofibrosis
http://www.radswiki.net/main/index.php?title=Myelofibrosis
http://www.radswiki.net/main/index.php?title=Osteopetrosis
http://www.radswiki.net/main/index.php?title=Osteopetrosis
http://www.radswiki.net/main/index.php?title=Pyknodysostosis
http://www.radswiki.net/main/index.php?title=Pyknodysostosis
http://www.radswiki.net/main/index.php?title=Mastocytosis
http://www.radswiki.net/main/index.php?title=Paget_disease
http://www.radswiki.net/main/index.php?title=Paget_disease
http://www.radswiki.net/main/index.php?title=Fluorosis
http://www.radswiki.net/main/index.php?title=Fluorosis

|2
Case #1: 13mo F breast fed. \
What Is the most likely Dx? =

»

v A. Rickets
B. Scurvy

C. Syphilis e
D. Sickle Cell ane‘

0% 0% 0% 0%




Rickets

ANhat is the
DDx of
periosteal
reaction in
children?




reaction o memorize!
A Rickets 08 vit D def

: =
DDx of periosteal \
15

A Physiologi
A Scurvy 8 vit C def ySIOIdIt:
A Prostaglandin A Osteogenesis
d Imperfecta

(indomethacin) Rx
A Syphilis
A Caffey disease &
idiopathic infantile
hyperostosis

o=
=22
l@ AViention the nutritional

\t categories ONLY if child > 6mos

A Hypervitaminosis A
A Hypervitaminosis D
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Rickets \

Causes

A Vitamin D deficiency & breast fed babies
A Renal disease

A Liver or biliary disease

A Malabsorption

A Drug therapy

A Risk factors: TPN, low birth weight

¢
\€
\
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Rickets \
15

A Must be > 6 months
A Findings
0 Widened zone of provisional calcification
0 Irregular, cupped, frayed metaphyses
0 SCFE
0 Bowed legs

0 Brown tumors 9 lytic areas of
hyperactive osteoclasts
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Rickets
/ \
f

N A/

Areated rickets & looks
sclerotic )

Ar=a?
¢~ \  Ansufficiency fractures _ '
\\‘ may occur Wi,
‘h

7

A
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Fanconi syndrome - NOT Fanconi anemia

A Disorder of proximal renal tubules

9,& Failure to reabsorb phosphate that can

™
t@/—lead to renal rickets
\‘\A

v ABrown tumors (focal lucencies)




Brown tumor

A Result of osteoclast
activity
A Osteoclasts replace

trabecula with fibrous
tissue

A Due to hyper -
parathyroidism




Renal

osteodystroph

<

AAmudgedd t

m___ mimics dense bones

~  Bilateral SCFE

r a

v AGenu valgus
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Scurvy & memorize signs \

A Cause: Vit C deficiency 'é
A Abnormal collagen formation |
A Must be > 6 months of age

A Subperiosteal bleed

A Wimberger ring (not Wimberger sign a
defect in proximal tibia of syphilis)

A White line of Frankel
A Pelkin spur or corner fracture
A Osteopenia
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Pelkin spur o seen in Scurvy

A White line of
Frankel/ (WLF) o
dense line at
growth margin

A Wimberger ring -
term used when
dense line (WLF) is
at margin of the
patella

g
Weinstein, M. et al. Pediatrics 2001;108:e55

Copvright ©2001 American Academyv of Pediatrics PE DIAT RIC S




Prostaglandin induced
periosteal reaction

AUsed for Rx

of ductus
dependent CHD
to keep ductus
arteriosus
patent
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Prostaglandin induced
periosteal reaction



http://radiographics.rsnajnls.org/content/vol22/issue1/images/large/g02ja12g22x.jpeg

Case #2

ANhat is the
finding?

AWhat is the
DDx for the
finding?

'3 MO male.




Case #2 : 3 mo child. What %
IS the most likely dx? \

’
A. Scurvy =
B. Rickets
C. Prostaglandin Rx

Q/D' Physiological periosteal
reaction e

0% 0% 0% 0%
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Physiological periosteal \

reaction =
N

A >1-6 mo

A Symmetric

A Diaphyseal
w/0 extention
along
metaphyses
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Case #3 : 6 wk
old with SOB

& .

A/ery stuffy nose,
skin rash and

Q hepatosplenomegaly




What is the dx?

A. Chlamydia pneumonia
«B. Congenital syphilis

C. Prostoglandin Rx

D. Caffey dz

Case #3: 4wk infant with SOB. "\

~ ‘

0% 0% 0% 0%




COngenltaI SWZ)hIhS

A Congenital TORCH
infection

A Hepatosplenomegaly, skin
rash, lymphadenopathy and
anemia

A Bonesd

0 Metaphyseal lucent bands

0 Wi mber ge r(defects
tibial metaphysis)
0 Periosteal reaction

/ ¥
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AHx is VERY CLASSIC!! Newborn w/ diffuse pneumonia!

APneumonia < 6 wks + metaphayseal lucent bands
(classic finding) + periosteal symmetric reaction



Case #4: Infant with \

cheek and arm swelling




A
Case #2. Infant with cheek swelling. \
What is the Dx?
’
=
\

JA' Infantile cortical hyperostosis
(Caffey disease)

B. Cleidocranial dysostosis
C. Scurvy
D. Syphilis

0%

0%

0%

0%



_ , . =
Caffey disease or infantile \\\

cortical hyperostosis

A< 6 mos
»__,, AClassic: Clavicle+ mandible
= — . =
periosteal reaction

¢
W2 fself - limiting; 2 Cause



L=
Infantile cortical hyperostosis \\
(Caffey dz)

N
’’’’’

A Multiple bones

A Diaphyseal peristeal
reaction

A No treatment

A Clinical triad 0 fever,
swelling and
hyperirritability

A ? Cause - theories

d Inflammatory, genetic,
allergic




Aviandible, scapula & clavicle

Aviay be exuberant cortical
thickening

e
r@
\\‘

‘h



Case #b;:

Newborn with
fractures




_ | =
Case #5: Infant with fractures. What T
IS the dx? \

A. Caffey dz (infantile ’Q
cortical hyperostosis) \

B. Hypophosphatasia

C. Syphilis 4

/

«D. Osteogenesis |.

0% 0% 0% 0%




Osteogenesis
Imperfecta

. A== Avormian bones
QA AVultiple fractures

‘h



Osteogenesis Imperfecta
congenita —

AType 1
collagen
abnormality
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\

Osteogenesis iImprefecta =
<€

A Types - 6 total, not a radiographic dx )
A Two broad categories

0 Congenita - neonates 0 type 2 - lethal
0 Tarda O corresponds to type 1 and 4

A Clinical & blue sclerae, loose skin and
joints, gracile/thin bones, wormian
bones

e
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Osteogenesis
Imperfecta tarda



Hypophosphatasia

22 types i

AAutosomal recessive
or dominant

AHyperlucent skull
ALooks like Ol and rickets
ARib fractures bilateral
ACompression fractures

APredisposition to
fractures
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Hypophosphatasia

AVietaphyseal defects (sort of like Wimberger sign)
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ARib fractures bilateral

~

ACompression fractures

AOsteopenia




Other causes of
periosteal reaction

A Vit A toxicity & >6 mo
0 long bones

o mimics rickets in
appearance

A Vit D toxicity & > 6mo
0 hyperdense bones
A Metastasis & LCH,

neuroblastoma, leukemia I |
(also lucent bands)
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AWhat is the main Ddx for this finding?

=
Case #6 : 13yF chronic elbow \
pain A\
=
\




Case #6: 13yF. Which of the Z
following are possible differential Dx? \

. =
A. Hemophilia =
. . . 1
B. JIA (Juvenile Idiopathic
arthritis)
v/C. Both
D. Neither
0% 0% 0% 0%
[ © @ SN\




Juvenile idiopathic S
(rheumatoid) arthritis REMEMBER 2
| THIS!! <

ADDx is hemophilia
which can look
nearly identical.




Juvenile /rheumat0|d

A Females name!

A Types: ranges from pauciarticular to
systemic (Stil|ll|l so)

A Findings
0 Osteoporosis, esp. periarticular
o Carpul crowding
0 Overgrowth of epiphyses
0 Early growth plate closure
0 ‘Squaring of carpals, tarsals, patella

C



JIA

ACarpul crowding
APeriarticular osteoporosis

AErosions




JIA

APeriarticular osteopenia and
erosions

AEpiphyseal overgrowth

UM\KC

UMY EFlEIT L.IF MISSOURI
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Juvenile idiopathic arthritis \

ANarrow



Hemophilia

A Males

A Effusions, epiphyseal overgrowth
A Early DJD, pseudotumors

A Osteoporosis, hyperemia

A Large intercondylar notch

A Squared inferior patella




|

Hemophilia

A Epiphyseal overgrowth & square patella 5
A Enlarged notch \




Hemophilia \

%

AEffusions - bloody



Pseudotumor of hemophilia

A Rare complication s/p trauma

Initial study

o™
PV L
(( Follow up 4 weeks later
\\‘
‘h




Case #7. 14y boy

AWhat is the dx? What are the
findings?


http://radiology.rsnajnls.org/content/vol221/issue2/images/large/r01nv03g1x.jpeg

Case #7 : What Is the dx? \

Sickle cell anemia

A.
« B. Thallasemia Major ?
(Cooley anemia) N

C. Osteogenesis
Imperfecta

D. Cleidocranial
dysostosis

0% 0% 0% 0%




Thalassemia

A Hair on end skull

A Extramedullary
hematopoesis

¢ =

© 2008 Elsevier Inc.



Expanded marrow \

A Broad ribs



http://radiographics.rsnajnls.org/content/vol22/issue1/images/large/g02ja12g17x.jpeg
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Anemias \

A Thalassemia & Cooley anemia 'é
d Marrow hyperplasia A
o Hair on end skull, enlarged diploic spaces
0 Coarsened trabeculae

A Sickle cell & dactylitis
0 Hand foot syndrome

0 Hand swelling due to infarcts
0 Periosteal reaction
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Thalassemia

AMarrow hyperplasia
AHair on end thick skull

ACourse trabeculae
throughout

Alacey pattern i
Ansar eloikde o

AExpanded marrow
space in bones of hands
and fingers
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Sickle cell
anemia

AThick skull due to
marrow expansion

ASignal of marrow
IS that of infant
Indicating active
marrow

P )
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Sickle cell anemia  AHand and foot

syndrome

ASickle cell dactylitis ’;
‘

' & \
i 4.

C ) -
1 f:;gﬁEnd plate scalloping vertebrae

\t AEnlarged heart size due to chronic anemia
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Sickle cell anemia \
<

AEarly closure
of growth
plates centrally
causes tenting

AEpiphyseal
overgrowth and
hypertrophy

t@g
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Sickle cell anemia \

’
e
AStroke \

AOccluded ICAs
=Moya Moya
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’
Sickle cell disease \
- ABNORMAL TCD ¢
PRF2000 Hz RT AX > 2000/77/596 ‘

Flow Opt: Med V

PSV 385cm/sec ||
EDV 184cm/sec
TAP 274cm/sec

af\=—== ‘ _ )
t@ Bilateral ICA, MCA and A1 ACA occlusive
' vasculopathy with extensive collaterals




Case #8. Back painin a
OshortoO

O




. o
Case #8: What Is the dx? \
«A. Achondroplasia =
=
B. Marfan syndrome X

O

Neurofibromatosis
Thanatophoric Dwarfism

D.

0% 0% 0% 0%




Achondroplasia

A Narrow interpediculate distance
A Posterior scalloping
A Gibbus deformity

)\
2

Alrident hand




’
Achondroplasia \
A Autosomal dominant z
A Rhizomelic short limbed <

A Kyphosis/Gibbus deformity infants

A Trident hand , genu varum, square iliac
wings, horizontal acetabula

A Spinal stenosis, narrow interpediculate
distance

A Posterior scalloping of vertebrae (ddx: NF,
Dysostosis multiplex and Marfans)

e
N P coneeris
i




Achondroplasia

ATrident hands

ARhizomelic shortening

AFlared metaphyses immature
skeleton

ARhizomelic- upr arm
AViesomelic- forearm

Adcromelic - hand




Achondroplasia

A Square iliac wings
A Champagne glass pelvis
A Flared metaphyses
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Achondroplasia :

ACongenital spinal stenosis

APosterior vertebral scalloping

P \

A

A : -

AStenosis foramen magnum

ACervical cord myelomalacia




Case #9 : Chronic disease In
a mentally challenged child

¢




Case #9: What Is the dx? \

A. Achondroplasia

C
«B. Mucopolysaccharidoses <
(Dyostosis multiplex)

C. Cleidocranial dysostosis
D. Rickets

0% 0% 0% 0%




Dysostosis multiplex -
Mucopolysaccharidosis




Dysostosis Multiplex \
A Generic term for bone findings of 'é
mucopolysaccharidoses 1

A Hurler most common
o0 Hunter, Sanfillipo, Sly, Morquio and others

A Oar shapec
A Inferior bea
A Coned epip

ribs, widened marrow spaces
King of vertebrae , Kyphosis
WEES

A J shaped sella
Cardlomegaly

S@
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Dysostosis Multiplex - Hurler \
A Hurler is most common (type 1) =
A 7 types <

AJ shaped sella




Dysostosis multiplex

Alnferior beak 7 All mucopolysacaridoses
AExcept Morquio in the Middle

ANarrow sciatic notches

AL2 gibbus + posterior scalloping

ACoxa valga




Hurler syndrome

Memorize
for boards

AConed epiphyses
proximally

APATHOGNOMONIC

ﬁ.\




Morguio o central
beak!

4




Osteopetrosis

A Dense bones

A Bone within bone & Primary
trabeculations only w/o remodeling

frame

AdOPi ctur e

verte\b




Osteopetrosis 0 Albers -
Schoenberg disease

A Pathological
fracture

A Cause of death
sepsis and
Infection due
to no normal
marrow

Jne
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Cleidocranial

dySostosIs
N

Remember this Ddx
for boards!

AWide pubic symphysis
ddx also trauma, bladder
extrophy

AWormian bones

ADeficient clavicles




wormian bones

Cleidocranial dysostosis 0 E\
5




DDx - Wormian bones \

] v
PORKCHOPS Mnemonic Ve

A P - Pyknodysostosis

A O - Osteogenesis imperfecta

A R - Rickets

A K - Kinky hair syndrome

A C - Cleidocranial dysostosis

A H - Hypothyroidism / Hypophosphatasia
A O - Otopalatodigital syndrome

A P- Primary acroosteolysis (Hajdu -
Cheney)/ Pachydermoperiostosis /
Progeria

A S - Syndrome of Downs



http://www.radswiki.net/main/index.php?title=Pyknodysostosis
http://www.radswiki.net/main/index.php?title=Osteogenesis_imperfecta
http://www.radswiki.net/main/index.php?title=Rickets
http://www.radswiki.net/main/index.php?title=Menkes_kinky_hair_syndrome
http://www.radswiki.net/main/index.php?title=Cleidocranial_dysostosis
http://www.radswiki.net/main/index.php?title=Hypothyroidism&action=edit
http://www.radswiki.net/main/index.php?title=Hypophosphatasia&action=edit
http://www.radswiki.net/main/index.php?title=Otopalatodigital_syndrome&action=edit
http://www.radswiki.net/main/index.php?title=Acroosteolysis
http://www.radswiki.net/main/index.php?title=Pachydermoperiostosis
http://www.radswiki.net/main/index.php?title=Progeria&action=edit
http://www.radswiki.net/main/index.php?title=Down_syndrome&action=edit

Apert syndrome \
A Symmetric syndactyly + ~
A Craniosynostosis F«‘

Paddle hands
and feet



