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Osteopetrosis

Autosomal recessive.|

Most severe form

Presents in infancy
- Mutationsin carbonic anhydrase type 1l gene

c{u(}u )\?3"%\).:"’(—* Also may have rénaltubulavacidosiss

g h en may lnvL :>cu:ux ©S, mldlcuu al disability
Il JPA Chll( ' may hav
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QL o S5 - Presents in adolescence
. ~-Milderformofdisease
Pec e
e < < May be asymptomatic - identified by x-ray
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Osteopetrosis

* Bones prone to fracture 32 P9y AN

+ Excess bone = loss of hone marrow — RM N

- Pancytopenia

- Enlarged liver and spleen (extramedullary hematopoiesis) —p sec

cxtni] neres )\ g— + Excess bone in skull = ¢ranial nerve compression
« Visionloss - OPHG n.

Rovccorenn 0 B

: - Deafness 3 veskiblo echlear S, _ -
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- Facial paralysis - Faciol l'“""‘ !
- Hydrocephalus e ~ : ___},
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Osteopetrosis
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Osteopetrosis

« Potentially curable with bone marrow transplant
. Used for infantile form  rol m sl B,
. Osteoclasts derived from monocytes/macrophages
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Rickets and Osteomalacia

« Nutritional bone disorders

* Low calcium or vitamin D intake
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Rickets and Osteomalacia . \ol sl
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. oL
* Poor mineralization of osteoid e
: g : 1 _J.-e)L-
- Non-mineralized bone matrix N Yo yeipes TT=
~ Mostly protei Pk calcibiiphe [0 2ev : F -~
ostly proteins —  wa {)ijhc«h'j | x) -
- Laid down by osteoblasts :
Later mineralized with calcium and phosphate _ Sk £ rnrove || 2a N
. Sltcs.ufostcmd and new bone growth: ®© errfp?qk; ey
- Children: Growth plates L '
- Children and adults: Bone turnover "‘{’)’UDJ Sncl
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Growth Plates
o eplp]ogjg_

Q.. @ Found at ends of long bones in children—y beheer Ol

wckin + Contains hyaline cartilage
eAMN=G » Chondracytes grow toward epiphysis j = 7 &) e biew.
kel J\' - Osteoblasts lay down matrix toward diaphysis _J
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Rickets
« Growth plate thickens CW;M’@ cird 14“3;”3_3

Chbndrocytes expand (disorganized growth) Bds L

' f V M; v Yy (20,

* Osteoblasts lay down osteoid only —P mkowl wi“ﬁw o

* Bone thickening from osteoid accumulation
» Distorted bone growth
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Rickets

V1 Aneales

o Bl Ge ¢ Epiphyseal widening

o _ASG

. Bowed legs (genu varum)
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Fw . Swelling at costochondral junctions —_—
) N . Rachitic rosary Brucedtiss Wikipedia
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¥ Epiphyseal Widening
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Osteomalacia

« Children and adults

i - Qccurs in areas of bone turnover / MWP\“"" :
a)}fﬂf"‘“‘j\ g{:/ 20 e~ Bone pain/tenderness —p  mo) comme~ 7/ Presen
@ o =A@\ - Most often spine, pelvis, and legs

—

5 " Fractures
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Osteomalacia

 Two classic x-ray findings:

X  yord J\i- « Pseudofractures

< Looser Zones

ﬁ“d‘“"g}“%ﬂ) - Caused by:

I ﬁ(‘) - Repaired stress fractures, inadequately mineralized
LS - Erosion of bone by arterial pulsations
J
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Pseudofracture
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Rickets and Osteomalacia

Causes

- Vitamin D deficiency
PW}/ I%\/) )\E‘)JL) <& Maternal deficiency during pregnancy
vikztminD) \aulow (- " Reduced sun exposure ) ferale .
Llore . P ¢ Fal-1fxall:,1b.su‘x.';‘>tmn ,.—p Wiv)_)" W@mk |
- Cystic fibrosis, pancreatitis, Celiac disease, IBD — cshe Bl =
)\Z‘:‘p \??/J)r—r_%é- Liver and renal failure (both activate vitamin D)
wharin D ~ Calcium deficiency (rare)

~ Only seen with severe dietary deficiency

0’%)‘“46"7“ &Qunofclc,

¢ Treatment: Vitamin D and Ca supplementation

V%m'rt m e o'htence L \leania D}
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Rickets and Osteomalacia

Lab Findings

« | Calcium
« L Vitamin D

Y cokedie phophatare.

fild BoardssBeyond
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Vitamin D

- Liver: 25-0H Vitamin D (calcidiol)
« Kidney: 1,25-0H, Vitamin D (calcitriol; active form)

S, besk « + 25-OH Vitamin D = storage form —~@ calgehv] Cinecdie § —

Yo L vrecsuremenl Constantly produced by liver
- Available for activation by kidney as needed

fo wiketmin 0 - Serum 25-0H VitD best indicator vitamin D status
5&ny{,<f{) - Long half-life
o 1 - Liver production not regulated by PTH
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Rickets and Osteomalacia

Lab Findings

» T Parathyroid hormone (PTH) Auedo 'l’
© Normal response ol parathyroid gland

« | Phosphate
. Excretion promoted by PTH

- T Bone alkaline phosphatase
T osteablast activity

whemiin DO‘ J
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Paget's Disease — kewliz=od cliear.

Osteitis Deformans

« Focal disorder

» Common in older patients
< Average age at diagnhosis: 70

BoardsaBeyond.
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Paget’s Disease

Osleitis Deformans

" Excessive bone remodeling

: YOS ) |
* Overgrowth-of bone at focal sites of bone —y §‘4be/ﬂ"' bea

Ce¢-« New bone: abnormally large, deforme

d
U lasl- © Exact cause unknown
e 58 * Believe to be due to abnormal osteoclasts
a))fCOHGUL
g Ve
O osheeclasoma Chyoan fame) —b orheoClashomg
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Paget's Disease

Osteitis Deformans

. Evolves through phases/stages

. Initial phase: osteolytic
. Osleoclasts breakdown bone

. Bizarre shape, numerous

* Multi—nuclcatod

- Mixed

- Final phasc:

lastic

phase: osteolytic-osteob

Ostcosclcrotic —0

. Bone formation dominates

: Hypervasculm‘ily

of bone oceurs
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Paget’s Disease
Bone Morphology

* Hallmark: mosaic pattern of lamellar bone
+ Cement lines

Normal

Paget's

. g Nephiron/Wikipedia
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Paget’s Disease

Clinical Features

+ May be asymptomatic
« Qften affects long bones, skull, spine

s — D a" ¥ ~ ~ N M <
’:"*g) le. By | athologic frgctut es (most wmmon~comphcatlon]
+ “Chalkstick” fracture  —¥# 6/;34)20\:15
- Bone pain (microfractures) S

- Bowing of legs

m Boards&Beyo ;‘ggﬁi
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Chalkstick Fracture
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Paget’s Disease

Clinical Features

Enlarged skull (increased hat size)
+ Cranial nerve compression (deafness) -V veshllocachleas

N W= ¢ Radiculopathy at spine ~y Go{retrio~ o spivml egrel.

laml gl « Erythema may occur over affected bone area
 Due to hypervascularity
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Paget’s Disease

Clinical Features

* High output heart failure — (yerre)
AV fistulain new bone
* Ostleosarcoma

- Increased risk in Paget's disease
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Paget's Disease

Clinical Features

- Increase bone alkaline phosphatase v * el ity

. Treatment: hisphosphonates and calcitonin
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Osteitis Fibrosa Cystica

secardery- ¥AFD)-

Classic bone disease of hyperparathyroidism — P‘i

Clinical features: Bone pain and fractures N ood
- Parathyroid adenoma J beec|athe gobva be.
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Osteitis Fibrosa Cystica
[haed leorkeal red

. Subperiosteal bone resorption

SRy E Commonly seen in bones of fingers
- {rregular or indented edges to bones

- Brown tumors (osteoclastoma) —y ertem

. Collections of giant osteoclasts in bone

ek oL bl

- Mixed with stromal cells and matrix proteins

. Appearas black spaces in bone on x ray
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Bone Pain/Fractures

Bone Pain/Fractures

1 Y l
) Normal Calcium 1Calcium
nov oskeorabkdia <  Normal PTII
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‘ i Parathyroid adenoma
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o)A pe Pw’po&mzoé 6[0445 /e,)ﬂﬁen ebdenl L,

AP Weak bones prone to fracture
 No clinical symptoms until fracture

&

Osteoporosis
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L Boardssbeyong |
3 3 e Sl

CamScanner = g d>guwadll



Terminology

+ Osteopenia: | bone mass
- Osteoporosis: markedly | bone mass COUVWIC&V( flage
- Osteoporosis associated with T fracture risk

orkeopen i ).
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Osteoporosis

/Trabecular bone > cortical bone

S22y
“STrabecular bone: high surface area —~

Osteoblasts/osteaclasts found on surface

* High trabecular bone content:

Spme
. * Head of femur (hip)
N o [ .
N0

Wrist (distal radius)
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Osteoporosis

» Common in elderly, white women
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« Peak bone mass occursinyoungadu]thood Hah;\: Nt
tics, diet - eihmw\:j bﬂd¢< 7. yornlou))
b))

Many influences: gender, gene
- Decreases slowly thereafter
- Rach resorption/formation cycle - some hone loss
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Bone LoSs 4 pe et

* Males achieve higher peak bone mass
* Bone loss less likely to lead to osteoporosis
+ Weight-bearing activity = T bone mass

L] BoardssBeyond
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Menopause e osbesblnik =

CrRovk -8 (&

= Accelerates bone loss in women

- . ) 2§
J'\&))\:%\rw ¢ Caused by estrogen deficiency FAA/K’L m{)}w an«:acqu I
5)4/(\n /  Increased osteoclast activity
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- Decreased osteoprotegerin (OPG)
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Osteoporosis
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* Most osteoporosis: senile/postmenopausal
\ake J\(-écﬁa @+ Calcium, PTH, Alkal'ine phosphatase all normal

P * Less commonly: secondary osteoporosis
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Osteoporosis

- Most osteoporosis: senile/postmenopausal
+ Calcium, PTH, Alkaline phosphatase all normal
 Less commonly: secondary osteoporosis
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Osteoporosis

Secondary Causes

- Increase bone resorption
+ Reduce bone formation

» Suppress synthesis of OPG
« Increase RANK production

Osteoblast

R

RAN I-Z-L\L

OPG
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Osteoporosis

Secondary Causes

* Alcohol

* Glucocorticoids [ ¢ culhivy £ - ahgenic ~ [Rhevm

O_steoclaSt

+ Heavy use associated with osteoporosis

+ Often leads to falls/hip fracture

 Moderate use eflects not clear
» Smoking

+ Accelerates bone loss
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Anticonvulsants P
y o ey

. Phenobarhital, Phenytoin, Carbamazepine

- Used to treat seizures/epilepsy

- Risk of osteoporosis with long term therapy

- Increase activity of P450 enzymes

- Increases breakdown of vitamin D

- Less calcium = increased PTH = bone loss
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Anticoagulants
.y ¢ Unfractionated Heparin
)k’,—'—!’l—-"w“’ I :
Decreases bone formation
clexan [ncreases resorption
imj‘}mﬂf « Only with long term use
Low molecular weight heparin: unclear bone effects
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Thyroid Replacement

* Hyperthyroidism - osteoporosis/fractures

* Levothyroxine (T4) used in hypothyroidism

* Too high dose - iatrogenic hyperthyroidism
* If mild may produce no symptoms

* Key test: TSH
* IfTSH is low (“suppressed”) need to lower dose
* Many elderly, post-menopausal women take T4
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Osteoporosis

Secondary Causes

* Hyperparathyroidism
* Hyperthyroidism
* Multiple myeloma
* Myeloma cells = Increase osteoclast activity
* Results in “lytic” bone lesions of MM
* Malabsorption syndromes
- Celiac disease, Crohn'’s, Ulcerative Colitis
* Poor absorption calcium and vitamin D
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Osteoporosis

Diagnosis

* Fragility fracture ( d"ﬂ'ml!jj
© Tall from standing height or less
* Not from major trauma (i.e. MVA) ov RTA}" %‘

o R
* Spine, hip, wrist, humerus, rib, or pelvis Bl
* Also a spontancous vertebral “compression” fracture frust
* T score of -2.5 or lower

L BoardssBeyond

DXA

Dual-energy X-ray absorptiometry

* Two X-rays of different energy levels aimed at bones
* T score: patient BMD vs. healthy 30-year-old BMD
P * Normal: -1.0 or higher (least fractures) —0 O = (g“-““
2% « Osteopenia:-1.0 to -2.5
éc.’,o—-" Osteoporosis: -2.5 or lower (most fractures)

£1472.)

* Recommended for screening in women >65
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Fractures

E] Hip
Weight-bearing joint
Easily injured from fall
+ Spine
Lower thoracic/lumbar spine

“Compression” fractures

Often occur slowly over time

Minor trauma of daily activates
Loss of height o
.
e
LT i

Kyphosis (forward curved spine}

Back pain il |
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