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ROENTGENOGRAPHIC MANIFESTATIONS OF 

OSSEOUS CHANGES IN THE JAWS 

E . Cheraskin, M.D., V. Ili.D., B i'rmingham, Ala. 

JNT R O DU CTlO~ 

TH E roentgenographic re flections of osseous cha nges are th e direct result of 
th e degree of bone min er ali zation." Th e amoun t of min eralization ( tha t is, 2 

the concentration 01 calc ium sal ts ) p resen t in bone tissue at an yone moment is 
a function of the simu ltaneous interplay of fac tors which arc contributing to 
bone form ation an d bone r esorp tion. Consequen tly, cons ideratio n must first be 
given to the conditions which produ ce normal bone t issu e. 

NORM.AL BONE TISSUE 

Under phys iologic con dit ions, boue tissu e 1S cons tan tl y being formed an d 
destroyed. H ence, two mechanisms arc operating in parall el (Fig. 1) . 

Bone formati on, also called osteogenesis, takes pl ace in two phases. F irst, 
an or ga nic matrix: cons isting of collagen an d mucopolysaccharides is formed . 
Nex t, th is organic stroma is modified by molecular rearrangement and min er
a lizatio n. F rom a chemical standp oint, th e mu eopolysaccharides are conj uga te d 
with calcium salts ar ranged ill th e fo rm of hexagonal crys tals.v 

Balle r esorption, in the light of present informatio n, is du e to th e aetiou of 
hi ghl y differ entiated cells, t he so-called osteoclast s." G Unlike bone format ion 
whi ch occurs in two stages, bone destructi on is an an -or-non e process durin g 
which there is r emoval of both the organie and inor ganic components of bone 
ti ssu e. H ence, such term s as dernin emlization and decalci fication of hone ar c in
correct , sin ce th ey impl y the extraction of th e calcium salts witho ut r emova l 
01 th e organic mauix. 

Thr onghou t t he li fe of bon e ti ssu es in tlle adult human bein g th ere are 
constant, simult aneous, and mor e or less equal bone for mat ion and hone re 
sorp tion. From a roentgenographi c sta ridpo in t, the bone t issue (Fig. 2) is 
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r epresented by a seri es of blacks to whites. There are areas of relative roent
genolucency (for example, cancellous bone an d peri odontal membrane) an d 
other regio ns of r elati ve roen tgenopaei ty (fo r example, lamina dura and alveolar 
crest ) . 

no ~ e • L
 
". , t rl ll:
 

~~ ~ ...: III t J t Lon
 

ro &ntol · ... ~ \J ( e l"\ ~ 

I
 
~,
 

J o...n~ " " !"lI'J'ol '1' I~ 

~ \--\- - - - --- - -' 

F /I; . I.-Mechan Ism of p hys io logic bon e fo rmat ion a n d b o ne res o rp l ion . 

Fig. 2.- Roen tgenogl'anl of nor ma l bon e . 

PAT H OLOGIC BON E TISSUE 

It becomes readily apparent , even from this simp le explana tion of normal 
bone t issue, that disturbances in the osseous mecha nism can occur in ei ther the 
formation or the destructi on of bone (F ig. 3) . 

A. Underpro duct ion of bone (l"Oentgenol'!J.c6nt) 

1. R edu ced bone formation 
a . Reduced mat rix f orma t ion 
b. Re duced matrix mineraliza tion 

2. Increased bone resorption 
B . Overp roduct ion of bone (roentg onopaq'ue) 

1.	 Increased boue f ormation 
n.. Increased mat rix Eorrua.tion 

2. Decreased bone r esorpt ion 

F ig . :L-Roentgenogl"ap h ic a.n a ly si s of jaw pathos is . 
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All or p ar t of a bone may show evidence of underproduction or overp ro
du ction. The form er will appear as a r oentgenolncent shadow; the latter will 
be roeutgenopaque. 

Rcentgenolucency, in tum , may be the r esul t of r edu ced bone formation or 
incr eased bone resorp tion. F inally, a r edu cti on in the fo rma tion of bone may 
stem f rom imp airment in one of two mechani sms. Ther e is th e possibi lity of r e
du ced clcvelopmen t of the osteoid matrix or a norm al matrix may n ever become 
properly min eralized. 'Whatever th e mechani sm, th e end result is a roen tgeno
lu cent shadow. 

On the other hand, an over prod notion of bone ti ssue may ar ise in 011e of 
two ways. First , there is a mechanism whi ch lead s t o an increase in ma trix 
which subseq uently becomes mineralized. Th e othe r possibility is a decr ease ill 
bone r esorpti on. \Vh atever the mechanism, the en d r esult is a. r oeutgenopaque 
sha dow. 

IW EN TGE NOLU CE N 'r SHA DOW S 

Roen tgcuolucent shadows are always t he r esult of (1) r educed bone fo rma
ti on du e to a decr ease in matrix develop ment or lad: of matr ix min eralizat ion 
or (2) in cr eased bone r esorption, 'I'liese are th e basic ruochanisms. H owevcr , 
the observed roentgenographic picture will be the r esul t of modifications of th ese 
basic processes . For example. the pict ure will vary in accordance with whether 
th e p att ern is gene ralized or locali zed in one of the j awbones, whether the lesion 
is clearly delimited or ill defined, wh eth er the mandible or the maxilla is impli
cated , and wheth er or n ot local irritating fa ctor s are operative."!" 
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Fig. 4.- Nfc c han is fl1 o f os tt ojl OI'o.sis . 

Ii oeniq enoluceni lesions dn e t o a deiect in mairix [ormation: Redu ced 
matrix fo rmation , in the presence of normal mineralization of the mat ri x which 
is bein g formed and in th e presence of normal bone r esorption, will produce 
roen tgeuoluce nt sha dows (Fig', 4 ). Th e r oentgenographic appearance is re
ferred to as osteoporosis. Osteoporo sis is due t o one or t hree things (Fig, 5) : 
(1) a disturbance in the osteoblasts whi ch form th e oste oid matrix, (2 ) a matrix 
d efect i tself, and (3) idiopathic causes . 
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The normal stimuli to th e osteoblasts are st resses and strains. Immobiliz a
Lion of a part of th e skel eton for any reason (for example, plaster cast, inter
maxillary jaw fixation, or neurologic 0 [ ' muscul ar di sease ) leads La decreased 
osteoblastic acti vity. Thus, wit h an inadequate osteoid matrix, total mineraliza
ti on of that area is reduce d. The end result is a r ocn tgeuolnceut pi cture. TIle 
impor tance of di suse atroph y has been con vinc ingly shown in a. study of fou r 
health y young men wh o wer e immobilized in bed by means of plaster cas ts for 
six weeks.1 1 

, 12 During this interval , these subjects lost D to U grams of calcium, 
wh ich is equivalent to 1 t o 2 per cent of total body calcium. 

1.	 Dist t(rba nce in the Gst eoblast s 
a.	 Lack of st ress and strain
 

( dis use a tro phy)
 
b .	 E strogen deficiency
 

(cl imac te ric , congeni tal hypoestrluisiu)
 
c.	 Congenital ost eobl astic defect
 

(ostoog•..nesis i illperf'ect.a. )
 
2. Matri» detect 

a .	 Androge n deficiency
 
{eunuchoid ism, senile osteoporosis)
 

b .	 Nutri t.ion deficiency 
(p ro tein, ascor bic acid , Cush ing's syndrome, a larm S)'Udl'OIIl P, 

hyperf hy roi d ism, d ia betes mell itus) 
c•. Dnlmown defect 

a.	 Acromegaly, idi opa thic os teoporosis 

Fi :;-. 5.-Causes ro r ro en tgeno tucen t shadows (lne to a dcrec t in mnt rt x rormatton (osteoporo 
srs ) . 

Osteoporosis may be pres ent in all of t he skeleton, gene ralized in a par ticular 
bone, or occur onl y in a porti on of a single bone. Osteo porosis of the cut i re 
mand ible andyor maxilla without other- bone in volvcrncn t is ra te except in 
isolated cases (e .g., intermaxill ary j aw immobili zation ) . H owever, osteoporosis' 
of th e j aws as part of a systemic skeletal p roblem is f req uent ly encounte red, 

C~SE: I .-Fig . 6 shows the marked ly a troph ic ha nd s of :J. patient wit h scle ro deru iara rs 
of approximat ely fo urteen years' du rat ion. F ig'. 7 demons trates the marked os teopo ros is of 

F ig. G.-l n, mob ile hands of a pa.ti ent w ith sct erodorma.. 
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F ig', 9. 

F ig . i .- ·Hand roeut een oxi-arn of a. patient wit h scrcrodcr m a show ing" osteo porosrs.
 
F' ig. S . ~C li n l ca l J,Jk t u l'c o f a pati ent \ " It: l sc rerouerr na sn ow mg d l ffl c ul t.y in ope n ing
 

mouth . 
):""\ Jg. 9 .-1'::'o ~nt g·enog r ·a lll of a p atient wi t h sc leroderma sho w ing osteopor osis. 
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the phalan ge s and th e carpal and metacarpal bon es du e, in part, to th e d isuse at rop hy . F'ig. 
8 sh ows the r ig id facial sk in an d points up th e d ifficulty w hich the patient had opening 
and closing her mouth , F'ina.lly, Fig. 9 deruou strates the ob viou s roc ntgeuolucent refl ecti ons 
of ost eop or osis of the ja.ws, It is ge ner ally a gree d th a t several f a ctors ope ra te to produce 
osteo porosis in such s tress d isord ers. Howe ver , tile pertinent point her e is t hat, th e 
ost eoporosis is the r esult of R d is turban ce iu mat ri x f o rm a t ion and t ha t di suse atrophy is 
one of the i mpo rt an t cau ses. 

F t;::' . lO . 

Fi g. 11 . 

F'lg . lO.-Peria pjca) ro en tgenog-ra.m of a pat le n t who "" I:~a T 'S R partial den ture . T he 
de n lu re is too th bo rn e on on e si de . T Jle l a re: e t r'a.b nou tar sp u (" ~S t i n d tca t ln s; osteopo rosis ) 
are probably due t o laclr 01 s tmul at ion of t h e ~ s llbj "('cll t bone (d rs use a.trop hv ) . 

F i g . 11.-Pe L"iap iea l roen tgenocrarn of a pa tien t who wears a parti a.l d en t ure. Th e: 
dcn t u re is t iss ue oorrie On o ne s icl..:. The s rna ll tra becu l ar sp ac es s ho u ld be com pared w i t h 
those in F ig. 1 0 rro ru th e s a m e pati ent. 

CASE 3,-Osteopol'os is du e to a lack of physiol ogic st res ses a nd s t rains ruay be confined 
to a portion of a singl e b OIH) , Pig, .LO shows a periapical p roj ection of an a rea of the left 
man dib le where (t , tooth-born e pros thesis is II"U I Il with l it t.le if any s tress exer te d to th e under
l ying bone. Th e trabeculae a re widely spaced a nd th e do miu an t f eature is relati ve roe n t
geuolnce ney , In contrast , F ig. 1 L shows a periapica l ~ i(' w of Li te op pos it e side 0 :[ the arc h, 
taken under th e very same ruontgenograph ic s tanda rds , whe re a f ree-en d sadd le pr ost hetic 
app lia nce is \\, 0 )"]) , H ere there are very obvious stresses and st rains to lhe subjacent bone. 
The roentgenograui d iscloses a mu ch more de nse trabecu la r pattern with g re a tc r min er al iza 
tion l eading to g rca te r ro en tge no p aci ty . 

'r ime does not permit a detailed discussion of th e man y reasons for failure 
of th e matrix to develop ph ysiologically (Fig. 5) . It. is enough to say merely 
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th at a deficien cy of any nue or a combina tion of the in gredients necessary to 
mak e matrix will produce osteoporosis. Thus, a gonadal deficiency will cau se 
osteo poros is. Th e changes which accompany t he climacteri c are often subtle and 
sometimes difficul t to idcnti fy." - 1 6 How ever, wh en hyp ogonadism occurs 
abr uptly or a t a t irnc other than in the au tumnal years, the osteoporot ic p attern 
is clearly evident.": IS Ot he r cau ses include malnutrition in the form of a de
ficiency of p rotein or ascorbic acid,19, 20 thyrotoxicosis.t'v" congenita l osteoblast ic 
d efect s, as in osteogenes is imperfecta; " : ", and finall y idio pathic osteoporosis. 

Hoenuienoluccnt 1C81:ons dsse to a defe ct in matrix miner clization: Osteo
nuilaci« is a disorder of bone t issue caused by f'ailu rc of calcium sal ts to be COl1

j uga ted with the mu copol ysaccharidcs an d prope rly an d p romp tly deposi ted in 
th e osteoid matr -ix (F ig. 3) . Th is mechanism is gr aphically depicted in F ig . 12, 
whi ch shows t he normal osteoid matrix formation and noru ial bon e resor ption. 

~a . l 

....,ll ~ 

It: "l l ·r. + 
" ; l 

r CCnt9p.rool i.ltp !'>\ 
!"J ~W 

F' rg , 1 2 - M0c ha nism o f os t eomal acin , 

Th e basic diffi culty is one of miner ali zation. Osteoma lac ia may be du e to one of 
f'our r easons (Fig. ] 3): (1) lacl: of in tak e or fai lu re of u tili zation of vitamin 
D/ ;, 26 (2) r cual acidosis,27, 25 (3 ) idi opathi c loss of calciu m in th e urine, and 
(4 ) th e tra ns it ional pe r iod of hyp erparath yroidi sm af te r p arath yroid ect omy. 

1. Vi tn m iu D deflc icucv 
a . Die t.a ry v i t amin D Ia ck 
b . Vit.ami u D resis tunco 
e. S teat orr hea 

2. TI ena l ac ido sis 
3. Id iop athic hy perc a.lciu rta 
'1. 'I'ransi tional period of hyporp ara th vroidi siu af ter par nthyrnldeetomy 

Ji'ig" l :J .- Cau s es fo r r ocn t g cno lu ccnt s hadows due to a, (l ~fec t in matrix: mine ra liza t ion (os teo 
rn a l a c ta ) . 

CA SE S.-F ig . ].4. shows the ro ent genogrum of th e wr ist of a 13·year·old boy with 
ri cke ts. 'I'hc eharacter ist ic cupping a L t he d istal ends of the radius and ul na 29 ar e compared 
wi l.h the lack of cup ping i ll t he wris t of a uou ra chitic I S·y ear -old child . Pig. 15 de picts th e 
relati ve rocn t genolucen cy o f th e mandible due to a Jac k of ph ysi ologi c m iner ali zat.ion in 
t he presen ce of norm al Il1R(.rlX r orm at.lou . 

R oen iqenolucent lesio-ns due to increased. bone resorption: Roent genolu cent 
shadows may also be du e to accele ra ted bone reso rp tion in the p resence of normal 
bone fo rmation (F'ig. 3) . Th is mecha ni sm is depi cted graphically in F ig. 16. 
Th e class ical, but unconunon, example is p rimary hyp erparathyroidism, a lso 
called osteitis, fibr osa cysti ca geuera lisata, whi ch is caused by a parathyroid 
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Fig. l1.-Roentg'enogr aphic comuari sori of a norm a l w r ist ( left ) n .nd a rachit ic wrts t, (right>
in tw o 13 -ye a l·-old boys . 

Fig . 15 .-Pcl'i ;tj.lICal roe n tge nog ram of a. 13-year-ol d r a c h i tic c h ild sh ow ing o s t eomala cia.. 

rl't ] '!'I ) 1 roos",..1 
lJI.l;t ~ t .., .....\ rh 

fO u 'lH t On r.-,lMUllu t lot1 + 
o !ot~1t l ~ Llb r c r a 

• r Cl ·, r.t g erlohH'Cnl 
bo M 

ce no f :>c Oll 3.tlo n ( ben e 1C's>Orpt1 on 

Fig. l6 .-Mechanism of o steitis fibrosa. 
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adenoma or hyperp lasia of par athyroid tissue.30 , 3 1 However, th ere ar e man y 
other, more common disorders characterized by increased bone resorption. Some 
of these ar e systemic, while others arc localized. Included in this group, f or 
example, ar e multiple myeloma. v - metastases of malignant neoplasms,"- 8 5 and3 3 

even localized areas of infection " : 3 7 encountered with periapical infection . 

CASE 4.-A 3S'year ·old man had a "mole" removed f rom his back five years previously. 
Biopsy proved it to be a me la nouia.ae. 39 Wh en th e patient was last seen, five years after re 
m OVEd of the lesion from th e back, 132 me tas tarie lesion s coul d be counted in the sk in alone 

Fig . 1 7. 

Fi g . I S. F ig . 19. 

Fig . 17 .- Pa tic n t w it h melanoma and 132 pa lpabl e m e ta st atic nodu les.
 
Fig . I S.-OsLeill s fibros a. second arv Lo m el anoma m eta sta si s cau s in g loose tee t h.
 
F ig . 19 .-0ste lti s ftb ro s a s ec ondar y t o m el anoma meta static causin g loos e Leeth.
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(Fig. 17 ) . H owever, he was referred to the dental clinic becau se of ten derness and Iooseness 
of th e lower anter ior t eeth. The r oentgen oluceut sha dows ap pa rent in the pcr iapical (Fig . 
] 8 ) and occlu sal pr ojecti ons ( F ig. ]9 ) rep resent meta st atic Iesiou s. Th ese roentgenoluceut 
sha dows aro due to accelerated bone destruction in th e presence of normal bone formati on. 

CASE 5.-Fig. 20 shows well-define d roe n tg euoluccu t sha dows in the mandible. F ig. 21 
simply underscores th.e fact th at they a re mul t ipl e. T his type of roentgenolu cent. l esi on 
can be du e to a number of syst emic and local causes. H ow eve r, Fig. 22 sho ws a similar 
puu ched -out les ion in the sk ull, character is t ic of multiple myeloma. Of importance to thi s 
di scu ssion is th e fact tha t suc h lesio ns are the re sult of invasio n of t.umorous t i ssu e lead 
i ng t o increa sed bon e resorpti on iu th e presence of uorm al bou e form ation . 

Fig . 20. 

Fig . 21. 

F ig. 20 .-0steitls fibrosa seconda ry to mu lt ip le m yel oma.
 
F ig . 21.~O .s te i tis fibros a. secondary to m u l t lpl e myeloma,
 

All of the cases shown thus far have one common denominator. T1J e roent
genolucent lesions are the resul t of (1 ) a decrease ill the formation of osteoid 
matrix, (2) a redu cti on in the physiologic mineralizat ion of norm al matrix, or 
(3) increased bone r esorption . 
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HOE NTGE NOP AQUE SHA DOWS 

R oentgenopaque lesions , like roen tge nolueent ones, are the result of a di s
t ui-bance in either bone formation or bone resorption . 'Whatever the mechanism, 
the roentgenographic pi cture is t erm ed osteosclerosis. 

F ig. 22.-'f r p ical pun ched -out s kull lesi on suggestive o f multi p le m y et oma . 

R oeniqeno pcque lesions diu: to increased bone [orma iion : Mice treated wit h 
estrogens show evidence of a gone ra lizcd overp roduction of osteoi d matrix, 
probably t he r esult of osteoblas t ic sti mulal.ion . Th e exu berant ma tr ix is 
mineralized. The end res ul t, not du e to h ypermin crnlizatiou but rather to 
physiologi c miner al ization of overabundant mat rix , is a genera lized roent
genop aque skele ton.:" Ther e is no human cou n tcrpa rt of su ch generalized 
roent gen opacity du e to iucreasod ma tri x form ation . H owever, this very same 
mechanism can and does ope rate ill wall within a circumscribed segment of bone 
ti ssue. 'r hus, it is poss ible to obser ve in t he human being all area of well
delimited roentgen opacit y du e t o an ove rp ro duct ion of osteoid matrix (F'ig. 23) . 
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CASE 
man dib le. 

G.· F ig. 24 shows 
This pa t tern of a 

a typical roentgenogr aphic pict ure of a n 
benign bone·f orming neoplasm is due to an 

oste oma.n - ~ z of 
overproduction 

the 
or 

os teoid mat rix and the normal uiiuera lizatiou of this oste oid frame. 

In <l It• • oH . :; . • l 
D,Hr h " tU! . 

f " r • • tl ~ n "" n" " l ll ' L I~+
 
, g ~ n t ,.... · ., ; \ :.-. " 

I -

, 
Fig. 23.- 1-1echa niS1TI of os te oscle ros is d ue to increased m a tri x forrn at ion . 

Ro cntg cnopaqtte lesions clue t o decreased bone resorp ium: Finally, roeut
gcnopacity may be the resul t of decreased bone re sorptiou in t he presence of 
normal matrix f orma t ion and ph ysi ologic miner-alization (F ig. 25 ). This is 
classically shown in osteopetrosis, also call ed Albers-Schonb erg or marble boue 
disease: ' ·.J.l In this particular developmen ta l di sor der, ost eoclastic activity is 
reduced although normal bone fOl"lll ati on is present. 

P ig . 2 4.-0s teo llla demon st rutin g os teo sclerosis. 

This sa me mechanism may operate locally. A classic example of stomatologic 
import is th e separation of a hon e f i-ag rnen t from th e neighboring bone an d 
blood supp ly. The roentgenopaque area is call ed a seques tr um, which is a section 
of n ecrotic, highly min erali zed bOIlP associat ed with chronic suppurative ost eo
myelitis.": 4 0 
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ROE NTGE NOL U<;ENT-ROENTGENOPAQ UE S H ADOWS 

The story thus f ar described is simple-s-in fa ct, it is too simp le. From this 
discussion, one might gathe r, that osseous changes are simply the result of a 
disturbance which occurs in a. sin gle mechanism whil e th e oth ers cont inue in a 
physiologic fashion. Actu ally, th e pathophysiologic sequence of events in osseous 
disease is more complex. It follows that the roentgenographic pi cture will also 
be more comp lica ted . 

+
 n Q~", " I
n"I " ~ L 
1Da ~ r b: "'''lrb: 

1ll1Mral Lut l on f O I e ~ ~ i on 

H:'!ot ger,o p..qu'.J 
boo , 

Fig . 25.- :'Ilecha niS l11 or osteosc leros is due to de c rcasec ben e resorp ti on. 

~ ~,.. +....·' h 
f or....1Ion 

+ 

F ig . 2G.-Mcc han ism of roen tg snolucen t (o steitis fibrosa)-roentgen op aquc ( os teos cle ros is ) 
bone. 

In many inst an ces, th e pattern obser ved ill th e r oentgenogram is cha rac
ter ized by some areas whi ch are roentgenolucen t and other regions whi ch arc 
r elatively ro entgenopaque. This type of roen tgenographic pattern usually sig
nifi es 8. primary process of clnon ic bon e destr uct ion . It should be r ecall ed that 
bone resorption pel' se is a st imu lus to bon e forma tion. H ence, it is not unusu al 
t o find roentgenoluoent are as indicative of in cr eased bone res orpti on and, close 
to these, other r oentgenopaque areas r epresenting compensa tory osteoid matrix 
form ation and minerali zation. Thi s mechanism is grap hica lly portr ayed in Fig. 
26, 

CASE 7.-Fig. 27 shows th e chara cteri sti c roentgenogra phic lesions of P aget 's disease 
of bone.4 ; , . & Th er e are roentg cu oluc ent areas inten ningl ed with other rcent.geu opa qu e areas. 
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Act ually, i ncreased bono resorption is th e p rim ary process. Thi s a ccoun ts for the roen t
g euo lucent shadows. How ever , th e irritant is of low -grade intensity. This is a s t im ulus 
to in cr eased os teo bla stic ac t ion. Th e end result is compe nsato ry osteoid matrix fo rma tio n 
and min erali za tion, re presented in t he roe ntgenogra m uy the roentgcnopaqu e areas. 

F i" . 28. 

F ig . 27 .-Pa.get's di s ease or bon e. 
Fig. 2S.-Chronic ost eomvetttts. 

CASE 8.-The mech an ism ju st described is a commo n one and occur s ill man y system ic 
di sor de rs. T his same sequence of cveuts ma y be f ound in local di sorders cou fiue d to a. por
tion of a single boue, Us ua lly, th e basic process is a lo w-grade in fectio n or mechanical 
tr auma. T his is th e st imulus which sets off comp ensatory bone fo rma tion. F ig. 28 shows a 
t ypical examp le of interm in gl ed rocn tge noluceu t and ro entgenopaque areas in a pe rso n. with 
chronic suppurative os teomye li tis . 
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SU1IU d ARY 

1. Bone tissue, under ph ysiologic conditions, is th e result of an interplay 
of two mechanism s : (a) bone f ormation and (b) bone resorption. 

2. Bone formation actually occurs in two ph ases; (a ) the for mation of an 
osteoid matrix and (b) matrix min er ali zat ion. 

3. Bone resorption is an ali-or-n one ph enomenon characteri zed by rem oval 
a I'both th e orga nic. an d the inorga nic componen ts of bone. 

4. P at hologic bone tiss ue is th e result of a disturban ce in eithe r bone 
form a tion or bone r esorp tion . 

5. Roentgenolncent shadows are du e to (a) decr eased osteoid matrix forma
tion , (b) decre ased min erali za tion of th e osteoid frame, or (3) in creased bone 
resor pti on. 

G. Osteoporosis ma y be defined as it roengenoluccut shadow due t o a decrease 
in osteoid matrix for mation . 

7. Osteomala cia is de fi ned as a roeutg enolucent shadow, th e r esult of an 
in te rference with ph vsiologie min erali zation. 

S. Ost eiti s fibr osa is defined as a roeut genolu cent shad ow cau sed by au in 

cr ease in bon e res orpt ion. 

9. Roen tgen opaque sha dows, refer red t o as osteosclerosis, ar e caused by an 
increase in th e format ion 01 ost eoid matrix or a decrease in bone resorp tion. 

10. Many disord ers ar e chara cter ized by a basi c process of in creased bone 
r esorp tion with super imposed second ary and compe nsa tory bone form at ion. 

11. Roentgenolu cent, roentgenopaque, and roeutgeHoln cent-roeutgenopaqne 
shadows may be p art of generalized skeleta l disease, confined t o a sing le bone, or 
r est ri cted to onlv a sma11 porti on of one bon e. 
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