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MENOPAUSE AGING
B * Decreased serum estrogen » Decreased replicative activity
VR AN Increased IL-1, IL-6, of osteoprogenitor cells
/(."0 C - A Y TNF levels * Decreased synthetic activity _
* Increased expression of of osteoblasts
Se,ir\k\c_,' ( aéy i =/ }9 TD;‘)A‘SM ---- RANK, RANKL * Decreased biologic activity of =~~~
..... 3 y 5 o o ] S - - - - . . . eIncreased osteoclast activity matrix-bound growth factors
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Hyperparathyroidism classification

Different causes and features of hyperparathyroidism - raised parathormone (PTH).

primary § secondary § tertiary
Hyperfunction of parathyroid Physiological stimulation of ' Following long term
pathology cells due to hyperplasia, parathyroid in response to ' physiological stimulation
adenoma or carcinoma. hypocalcaemia. ' leading to hyperplasia.
- : Usually due to chronic renal
associations mz%bfea::gg'caﬁﬁg :gg lasig, . failure or other causes of ' Seen in chronic renal failure.
P P * ! Vitamin D deficiency. '
serum calcium high low / normal ' high
SO ] S EY GOl low / normal high  high
Usually surgery if symptomatic. - : : ‘ .
3 3 reatment of underlying ' Usually cinacalcet or surgery in !
management Cincacalcet can be considered : ..o those that don't respond. :

in those not fit for surgery.
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Direct implantation aﬁ:er compound

Hematogenousspread . Extension from a contiguous site
‘frac&ures and orthopedic surgeries.
most common and occurs - - | securs mainly in adulkts, Example:
mainly in children o Exampte A Po\h.ev\l: with 1 A patient with a compound fracture in
Example : Otitis media, uhcota&roLLed dmbe&es kas a |  which the fractured bone is communicating
Tonsillitis, Impetigo of | diabetic foot with severe = | . = with the overlying skin and becomes
the skin I Gus bacteria - - |ulcers, infections and - =~ = . . . . exposed to environmental bacteria that
in blood (bacteremia) = |gangrenes in the lower Limb |~ © © ° might enter and cause secondary
Bacute pyogenic -5 bac&erm goe.s to uv\dertjw\g osteomyelitis,
osteomyelitis ~ boe. . DA patient with a closed fracture in

which the skin was intact needed a
surgery, and during the surgery the bone
might have qot infected.



Different age groups get infected with different type of organisms.
J }

¢ 1 Neownakbes : _
Haemophilus influenzea & Group B strep. .2 SLCHL@'T‘S :

J Salmonella, ©
Tygeres

patients with sickle cell disease are
more Likely to devatop Salmonella
pycgenic osteomyelitis for some
reason,

Grram -ve osEeom:’LLELs

~ Impor&av& Note: The most common
cause of pyogenic osteomyelitis for
patients with sickle cell disease is

( Staph. aureus but we should think

about Salmownella.
» Quvess N

(Y
Sol monglla
N * Note
fin 50% of acute osteomyelitis cases , no organisms can be isolated ( blooca
culture is negative) - but that doesnt mean that there is no bacteria Why?, mainly

due to previous
treatment interferes with your blood culture results [batient that was partially
treated > False Neaative resulk)

so improper diagnhosis and

Stages osteomyelitis:
Acute inflammation -> (1)
Spread of mediatorg & neutrophils and gianaling molecules ->@
Recruitment of WBC ->

Oug Formation (exudate) -

Vagcular thrombogie ->

Necrogig of the bone->

Liquefactive necrogis ->

Lifting of periogteum late ign of acute Pyogenic osteomyeliti)

a\'j b€ - Covn eelc"‘;

Long bones qet infected more often .

o J 7 ’
CHRONIC LYMPHOCYTES th adut&s : tha ckitdreh :
AND PLASMA Me&o\yhvs::s Mehph'jsis
CELES epiphysis epiphysis (ot
And Macrophages b Ela )
(e

O\&o{%j lﬁo EIOOJ S“@



These are end-artery branches of the nutrient artery

$&==

[ acute inflammatory response due to infection

<&

tissue necrosis, breakdown of bone

(=

| Obstruction |

a

Avascular necrosis of bone

| Squestra formation |

Chronic osteomyelitis

1

~ Important terms regarding to Osteomyelitis

J

h|

o de
1. ‘Seques&ru.m.: is the
V\:ecx:'o!::ic :(d:eau:i ) bt:»\:e !::ka?:
is embedded in the pus /
- infected granulation

kissue .

 (Involucrum: active bone forming

| _reachde  bome
:2.:Iv:wc}tu;crt:¢m:: LS &@\e.:he:w :bo:he:
Llaid down b-j the periosteum that

surrounds the séqaes'brd .

region ) / (the area of the active -
 bone that surrounds the dead
T e,

* Sequestrum is the necrotic
bone that is embedded in the
pus/infected granulation

tissue. Dead necrotic bo

* Involucrum is the new bone
laid down by the periosteum
that surrounds the sequestra.

Viable bone (reactive)

* Cloaca is the opening in the
involucrum through which

pus & sequestra make their "~
Pus (sinus draining

way out.

from perioseum)

:@(o}’&;}):__,__,__,_
3, Clooca @ is the c;»pe\r\ing %

:Eﬁe :Ev{védefuv':\ﬂ Ekfc@jh
which Pus & sequestra make

their .wav.ou!: .

Reactive (viable) bone

Dead bone




Manifestations of Hematogenous Osteomyelitis :
Fever |

malaise ( loss of appetite Y,

chills

leukocytosis ( increased WBC count )]

(Throbbisr\g) pain locally ( heLPfu,L for differential diagnosis ) it is a
@:’ac&eﬂs&c of presence of pus .

—

Dlaghosis
\! v b
You should hove a X-ray is done, though, Blopsy and bone
high index of X-ray maybe normal in cultures are
suspicion early phases —> however reqmrad ko
L dﬁjk\(;tﬁl J we shouldn't waik Eill E.de.h&i:fj the
T we see the X-ray lytic pathogen in most
changes stances.
»Imyor&&n& note :
~hormal X-ray does not rule
out the presence of
os%e&amv@ui&is ,
~actually f we see changes
th the X'“r&r) scan due to
pyogenic Qs&ﬁiamtjeiliffis , that
means the pa&iemfﬁt is i a late
phase of the disease.
Treabment

| Proper IV antibictics for Staph.
Admi,ssioh[\a Go-Sm 42 aureus are given to Po&&ev\&s i

I\f Qh&ibi@&ias F¥0-90% o’f cases , unless the po&iehfz

suffers from UTIs or is a drug
Eu's‘ abuser , then you should think of
/ more broad spectrum antibiotics.
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ﬂ(_..auses c:,wf (..hrm\t,«c Osﬁeom:jeuhs

D “'s (” o I
ﬁ“’ﬁ:fﬁ:ﬁﬁ:ﬁf:&ﬁ : 3 R
‘DE‘.LO&j tA Exkensive hecrosis Imade.qu.o&e . Weakened
. . (unlucky patienks therapy:
diagnosis L h‘j Ph . £ . | Host
wi ave huge appropriate | Immuniﬁj :
amount of necrotic antibictic or i
- khe Fahe_v&
bowne in imcampte&e RN
LA
acute osEeomveLLEE,s treabmwient wikh . S g Al
which is very hard an I B
to clear wikth antibiotic pressive
ontibiotics due to drugs or
the skeroids

presence of an
exf:remetj virulent

orgamism

 COMPLICATIONS OF CHRONIC OSTEOMYELITIS:

Pathologic ' Secondo:rv Endocarditis : a

fractures s eteetioe | rare condition

(abnormal deposition of a that nvolves
bone) g (a2t elthzet nflammation of

: amvloid\ ; the heart Lining ,

' amvtoidosis is

. | it can be lethal
 associated with

. chrownic diseases
- including
 chronic

thabac&ermi. Osfzeomvetu&us
l)Lausad bsj '

Sepsis : the

 bacteria and
 bacterial

: toxins i the
- blood

- skream.

2)It is a chronic type of m{tamma&mn

3)Used to be a disease of «

: Squamous cell

- Sarcoma
 carcinoma of of the
: drai.hi.hg sthus : bone :
~ the draining similar
 sinus around the to paget
. skin can cause “disease
. gquamous cell of bowne.

- carcinoma and ik

- is very rare.

Coad CinOamn 1 Ncarom

‘Now: there are wore cases in devempeci counkbries Lme Ehe

USA due to immigration, but the main reason is

&mmunotompramised po&ieu&s; '

1-3% of pa&em&s wikh putmommw or. exEraputmov\arw TB can :

have bomz w\voi,veme_v\E




I1. TR in the skin (diabetic
1. T8 in the lung can - [foob) , the bacteria goes to the |
spread to the ribs or the ~ underlying bone.
humerus through the blood.

~ Clinically: it is very hard to
diaghose -ma:jbe subtle and -
chronic course o you should

TR SPNDYLITIS (POTT DISEASE)

: Pott disease: is a disease caused by
(destructive spine ™)

- 1)Can be referred to as :
2) After baking a bnopsw and SEQW\W\S ik wLEk HEEE , we can see
 hecrotizing grav\umma. -

~ 3) Patients start to get be&&er like magcc wf&e.r sEarEw\g} the regume.n of |
Cantl TB drugs | | o | |
- 4—) ‘Dnﬂ:ucu,i.& to krealt

) ij lead to “@s (c:ompre_ssmn fractures) that maj
o ccmpress the nerves Le.acluhg to heu,rotogc,c c'ke.f:.cu& -

BONE TUMORS AND TUMOR LIKE CONDITIONS:

Primary bone tumors are Benign is much more .. Most kumors in the | Treakment: aims
‘rare: That is, secov\darj | cormmion Hhad - First 3 decades ~ to optimize
bone tumors arising from malignant kumors - (benign); adulks more  survival while
‘metastasis are much ~ to be malignant  maintaining
common than those [ . function.

‘originating primarily from
bone



BONE-FORMING TUMORS %

v

bghign

OSTEQID OSTEOMA OSTEOBLASTOMA

-more common than ostecblastoma

-Less than 2 em More than 2 em

- Young men - Posterior vertebrae;
~Metaphysis of long bones: Femur & V\e—‘-ém—o‘f bone reaction
tibia; nidus with surrounding bj radiotogv

bone reaction -Pain unresponsive to

- Severe nocturnal (night) pain

spirin
(mediated by PGER), relieved by aspert i
aspirin & NSAIDS (non-steroid anti- - Treated bfj curettin
inflammatory drugs), (clean or scrape

- Treated by radiofrequency
. \{

(Removal of tumor by using

strong radiation) or surgery

[@ Histologically, both Look Like reactive

bone with some hemorrhage and reactive

U,

glant cells, you dont see(abypia. At our
level, Elr\ev look the same kiskologi.cattv

)
%

The tumor frequently starts in the bone, and
they 90 c\.eep into the medulla and oubside
into the periosteum followed by infilkration of
the periosteum and the surrounding soft
tissue, they elevate the periosteum, and they
start producing abnormal woven bone leading
to the appearance of an angle, known
radiograyhéco\uj as Codman briangle .

J
Malighant

OSTEOSARCOMA

-malignant osteogenic tumor (forming
abnormal bone- woven bone).

-Excluding hematopoietic tumors
(myeloma and ijphoma),
osteosarcoma
-is the most common primar\j
maliqnant tumor of bone.

- Osteosarcoma has a Pimodal age
distribution; 76% of osteocsarcomas
occur in adolescents ( bektween 10-15 ),
- The smaller second peak occurs in
older adulks (between §5-68) who
frequ,eh&bj suffer from conditions
kihowi to Preo\.istpose to osteosarcoma,
such as Paget disease, TB of bone and
previous radiation.

These are referred to as secondary
osteosarcomas,

- The most commomn sites are the
metaphyseal regions of long bone
(distal femur and proximal tibia)
around the knee, but it can happen in
another Location.
~Patients Presev& with Progressive pain
or patholoqgic fracture.

—~Imaging: large destructive and
nfilkrative lesions with Codman
triangle

-Approximately 70% of osteosarcomas
have acquired genetic abnormalities:

the molecular genetic changes

of osteosarcoma are actually
J-\:‘:omptex and we dont use them

presence of mets
(metastases) ot diagnosis

is a bad prognostic factor.

routinely for diagnosis or for
proghosts, the kLsEoLogj maging
s more than enough and it is
not really o difficult diagnosis.



OSTEOSARCOMA FEATURES

simple x-ray MRI histological gross examination
morphology, AP section, of the specimen

distal femur showing shows the contains malignant f we cub the distal
a process which processes, tumor osteoid b'j malignant head of femm’
started in medulla arises at the oskeoblast wikh Lonaibudinally. we
of the bone and metaphysis and haphazard patterns of 3

infilkrates the extends to the frequent abnormal

surrounding tissue soft tissue, the mitosis, i

elevating the skeletal muscle ‘

periosteum and this infilkrated by khis

angle between actual tumor, and this is

bone and the the periosteal

periosteum is called elevation causing

Gy
OSTECSARCOMA TREATMENT

treated with a multimodality approach (MDTeam) that consists of
|

7 ! J
--_ Radtiation

using chemo&herapj to remove to PT’QVE’.V\E or to control
before the main the tumor ko keill any H‘:e local

treabment which is mwekaskakic diseases .
SUrgery) possibility .

These agqressive heoplasms spread
hematogencusly to the lungs, There are

some exceptions, they donkt usually 9o to
the lymph nodes.




CARTILAGE-FORMING TUMORS

CHONDROMA (ENCHONDROMA)

Osteochondroma

A O WA tiihiﬁ&ﬂj as bQV\ESVl 1)1‘!423 arise within the medullary cavity

tea & : . dull hond h
EXOSEOSLS, LS Q bemgn «CO\T‘&LLQSE (.me. uilary enchon Toma\) or on the
cortical surface (cortical chondroma

capped tumor that is attached to the underlying R)Enchondromas are usually diagnosed
sikeleton by a bony stalk in individuals 20 to §0 years of age.
(composed. of benign bone covered by benign
cartilage)

3)Typically, they appear as solitary
Osteochondromas deveiop in bones of :;itzhaiiai:ii'zv}se:f the tubular bones

ehndochondral origin and arise from

the metaphysis near the growth plate of YOLETIATEEEe: Muttiple

long tubular bones enchondromas,
§)Maffucci syndrome: mulkiple

- : : : e
About ¥5% are solitary (i a s’oecx,ﬁc area ) . enchondromas + skin

~The remainder are seen as part of the /
nmulkiple hereditary exostoses (MHE) . _
ot Microscopic X*ro\:j
S M T'Ome L} N .
Y "‘”5&01‘733' Radiotogjz

-1t is rarely transformed to chondrosarcoma

(<3-8%), f Ehev do, usually Ehev do in cases when normal Cartilaginous

they are MHE (More Common in MHE). benign appearance o x-
cartilage & ray, ho destruction
No abypia or infilkration, no

If you diagnose a patient with MHE you have to

follow up closely to wakch those osteochondromas elevation in the

periosteum ( no

to avoid transforming ko malignant
Codman’s kriangle)

chondrosarcoma

@ ¥X-Ray of the distal Microscopic histology:
femur:

osteochondroma, notice the it you cut this bumor ond you

tumor with normal bone and look at it you will see normal

cartilage. cartilage, hormal subchondral

very classic appearing of a mass Pone and Bone warrow
with normal cartilaginous cap,
3

you dont see destruction of the

tissue around it (( no

infilkration or Codman \{\
triangle))

)




1 or 2 buk not grade 3 yet
because you can skill see

the cartilaginous

differentiation is obvious

— low grade tumor

cartilage (it may be grade

Huge chondrosarcoma in

the diaphysis of the
humerus, there’s
triangle, the tumor is

‘nfiltrating into the bone

Imarrow aind oubside of
‘the soft kissue eteva&ms
‘the periosteum

- with a cartilaginous
- morphology on imaging,
- this is called
E——

- scah, where huge mass

Trea&memf:

m&

me&as&a\scs)

.@.

treatment

gross specimen
which when it was |
removed, charac&enshc |
cut surface of
cartilaginous, its large
and infilkrating the
soft kissue and the
medulla bone.




~ Tumors of Unkinown Origin Ewing Sarcoma

M Ewing sarcoma is a mat&gmam& tumor

fl composed of primitive round cells. oskeosarcoma

| second most common sarcoma of bone after

Entities previously classified as Primitive
neurcecktodermal tumor (PNET).

Also called Swall blue cell tumor, (Note thak
small blue cell tumor isnt a specific diagnosis
for Ewing Sarcoma, it is also present in

lymphoma, neuroblastoma, rhabdomyosarcoma
and others).and the word (blue )

because when we stain those tumors by routine
H and E stain , they appear blue because of the
blue color of the nucleus which occupies ¥ %
of the cell volume

this is an example of

Ewing sarcoma in the
diaphysts of the

{(molecular) this is o
picture of fish analysis,
so bhis is Frobabtj the

humerus , hote that this
tumor infilkrating the -
soft tissue and elevating
the periosteum causing e e
Ewing sarcoma using
florescent insitktu -

Codman triangle ; which
hypridization (FISH).

ES FEATURES:

long term survival now reaches 75%.

| usually it is less than 20 years of age .

=Trx: heoad juvant CT followed bij surgery;

bhis is the old method by
- classic cv&ogema&c .

' o;hatjsi;s,where the

~ translocation occurs

- between the chromosome
11 which is a bigger
chromosome than =
- chromosome 22, and this
method show the fusion
- protein produced from
- this kranslocakion.




when Pa&aan&s comes with the pam or
pathologic fractures , buopsv is taken

“and under the mncroscope you will
see a Lot of small blue cell tumors
. .

-d‘esfzrovowg &he bohe -

EETn



