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SCRI T A ATO compris s d tail d account of m o s
or ans of hich bod is form d sp ciall ith r f r nc to th ir

ard form th ir int rnal structur mutu l r lations th b ar to ch oth
succ ssiv conditions th pr s nt durin th ir d v lopm nt

S r ical A a om to s ud nt of m di in and sur r mos ss ntial
branch natomical sci nc havin r f r nc mor sp ciall an ccurat no
l d mor important r ions consistin in appl c tion of natom
n r ll pr ctic sur r

Stud of Anatom is commonl divid d into s v al distinc b nch s
ccordin to mutual r s mbl c of o s h s br h v
spo di d omi t o s

co str ction of h m n bod it ould app a ss tial in st
plac to provid som d ns solid t xtur capabl of ivin support

ttachm nt to sof r parts fr m s m tim prot c in
clos d caviti s mor important V ital or ans and such structur pro

in various bon s hich form hat is call d S l ton
Bon is of hard st struc ur s animal bod it poss ss s lso

tain d r of tou hn ss and lasticit Its colour in a fr sh stat of pin ish
hit rnall d p ithin Ch mical anal sis r solv s bon in o an

or nimal an or arth mat rial intimat l combin d
o th r animal matt r ivin to bon its lasticit tou hn ss arth
part its hardn ss and solidit animal constitu nt s pa at d from
arth st pin bon in dilut solution of itric or muriatic cid this
proc ss arth constitu nts r duall dissolv d out l avin tou h s mi
ranspar nt substanc hich r tains in v r r sp ct ri inal form of
bon This is of n call d cartila but di rs from it in b in soft r mo xibl

h n boil d und r hi h pr ssur it is lmost ntir l r solv d into latin
arth constitu nt btain d sub ctin a bon to stron h at in an

op n ith fr cc ss of air th s m ans animal matt is n ir l
consum d arth part r mainin hit brittl subst nc ill p s vin
ori inal shap of bon
or anic or nimal constit nt bon fo ms bout

c nt inor a ic or arth matt r c nt is se n in
ub oin d anal sis

latin B lood v ss ls
hosphat of Lim
Carbonat of Lim
Fl orid Calcium
hosphat of a n sia
Soda Chlo id of Sodium



T GY

r ortion tw n th s two cons itu nts vari s at di r nt riods of lif
as is s n in followin tabl from chr r

hild dult

h r facts of som ractical int r st b arin u on di r nc h r
s n in amount of two onstitu nts of bon at di r nt p riods of lif
Thus in child wh r animal att r forms n arly half of w i ht
of bon it is not uncommon to nd aft r an injury happ nin to bon s
that th y b com b nt or only partially brok n from lar amount of xibl
animal matt r which th y contain ain also in a d p wh r bon s
ontain a lar pr portion of arthy matt r animal matt r at sam tim
b in d ci nt in quantity and quality bon s mor brittl th ir lasti ity
d stroy d and h nc fra tur tak plac mor r adily om of dis as s

also to which bon s liabl mainly d p nd on disproportion b tw n
two constitu nts of bon Thus in dis as all d rick ts com on in
childr n of scrofulous par nts bon s b om b nt and urv d ith r from
sup rincumb nt w i ht of body or und r action of c rtain muscl s

This d p nds upon som d i n y of nutritiv syst m by which bon b com s
minus normal roportion of arthy matt r whilst ani al matt r is of
h al hy quality In v rt br of a rick y subj ct ostock found in
par s animal and arthy matt r

r lativ pro ortions of two consti ts of bon fou d to di r
di r nt bon s of sk l ton Thus rous ortion of t mporal bon
contains a lar ro ortion of arthy matt r bon s of limbs contain mor
arthy matt r than thos of trunk and thos of upp r xtr mity a lar r
proportion han thos of low r

xaminin a s ction of any bon it is s n to com os d of two kinds of
tissu of which d ns and in t xtur lik ivory oth r o n
r ticular s on y n losin canc lli or s ac s and h nc cal d or

tissu ompact tissu is always plac d on x rior of a bon
canc llous tissu is always int rnal r lativ quantity of h s two kinds of
tissu vari s in di r nt bon s and in di r nt arts of sam bon str n th
or li htn ss is r quisit

various m chani al pur os s for which bon s mploy d
in animal onomy r quir th m to of v ry di r nt forms

rincipl s of rchit ctur and ynamics mor or l ss x mpli d in
construction of this part of human body pow r of arch in r sistin
sup rinc b nt r ssur is w ll xhibi d in various parts of sk l ton such

human foo and mor sp cially in vault d roof of ranium
on s divisibl into four class s and
lon bon s found hi y in limbs wh r th y form a syst m of

l v rs which hav to sustain w i ht of t unk and conf r xt nsiv
ow rs of locomotion A lon bon consists of a l n th n d cylind r or shaft
and two xtr miti s is a hollow cylind r walls consistin of d ns
compact tissu of r at thi kn ss in middl and b comin thinn r towards

xtr miti s spon y tissu scanty and bon is hollow d out in its
int rior to form n rally som what
xpand d for r at r onv ni n of mutual conn xion and for purpos s of
arti ulation r bon is mad up of spon y tissu with only a thin coatin
of com act substan lon bon s

and bon s and
h r a part is in nd d for str n h and compactn ss and

motion at sam tim sli ht and limit d it is divid d into a numb r of small
pi c s unit d to th r by li am nts and s parat bon s short and com
pr ss d such as bon s and Th s bon s in th ir
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tur s on y throu hout xc ptin at th ir surfac wh r th r is a thi crus
of ompa t subs anc

Wh r princi al r quir m nt i h r xt nsiv prot ction
or rovision of broad surfa s for mus ular atta hm nt nd oss ous
s ruc ur r markabl for its sli h thickn ss b comin x and d into broad
lat s s n in bon s of skull and should r blad Th s bon s
compos d of hin lay rs of com act issu n losin a lay r of canc llous
tissu of variabl hi kn ss In cranial bon s h s lay rs of compact issu
familiarly known of skull out r is thick and tou h
inn r thi n r d ns r and mor bri l and h n rm d

int rv nin can llous tissu is call d at bon s
and

or bon s such from th ir culiar form cannot
roup d und r i h r of pr c din h ads Th ir s ructur is similar to tha
of o h r bon s onsistin of an x rnal lay r of compa and of a spon y can

substanc wi hin irr ular bon s

and
blood v ss ls of bon v ry num rous Thos of

compa issu onsist of a clos and d ns n twork of v ss ls which r mify in a
brous m mbran t rm d which cov rs n ir surfac of
bon in n arly v r part rom his m mbran v ss ls pass throu h all parts of

ompact tissu runnin throu h canals which trav rs substanc
canc llous tissu is suppli d in a similar way but by a l ss num rous of
lar r v ss ls which rforatin out r compact tissu distribut d to
aviti s of spon y por ion of bon lon bon s num rous a rtur s
may s n at nds n ar articular surfac s som of which iv assa to
ar ri s r f rr d to but r at r numb r and th s lar st of h m
for v ins of can llous tissu which run s arat ly from art ri s
m dullary canal is suppli d by lar art ry or som tim s mor which

n rs bon at nutri ious foram n si uat d in most cas s n ar c n r
of shaf and p rforat s obliqu ly com act substanc his v ss l usually
ac ompani d by or two v ins s nds branch s upwards and downwards to
supply m dul ry m mbran which lin s c ntral cavity and adj oinin
anals rami cations of his v ss l anastomos with art ri s both of
can llous and ompact tissu s v ins of bon lar v ry num rous and
run in tortuous canals in can llous t xtur sid s of whi h constru t d
of a hin lam lla of bon p rforat d h r and th r for passa of ranch s
from adjac nt can lli v ins hus nclos d support d by hard
structur hav xc din ly hin coats and wh n bony s ru tur is divid d
th y r main pa ulous and do not contra t in canals in whi h th y

nc constant occurr nc of purul nt absorp ion af r ampu ation
in hos cas s wh r s ump b com s in am d and canc llous tissu is
in l rat d and bath d in pus L v ss ls hav b n tra d into sub
stan bon also accompany nutritious art ri s into th ir int rior

rom p culiar us s to which bon is appli d in
formin a hard sk l on or fram work for soft r mat rials of body and in
n losin and prot ctin som of mor important vital or ans nd its
d v lopm nt tak s pla at a v ry arly p riod nc parts that app ar
soon s in mbryo v r bral olum and skull r at c ntral
olumn to whi h o h r parts of sk l ton app nd d an arly p riod
of mbryoni lif parts d stin d to b om bon onsist of a con ri s of c lls
hi h constitut s simpl st form of car ila T is as it
is rm d is an xact miniatur of bon which in ours to tak its
plac and as pro ss of ossi ca ion is slow and not ompl t d until adul lif
it incr as s in bulk by an int rstitial d v lopm nt of lls n xt st p in
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this roc ss is ossi cation of int rc llular substanc and of c lls
com osin cartila comm nc s in int rior of cartila
at c rtain oints call d or from which it xt nds
into surroundin substanc p riod of ossi ation vari s much in di r nt
bon s It comm nc s rst in clavicl in which primitiv oint app ars
durin f h w k n xt in low r j aw ribs also and lon bon s
of limbs app ar soon aft r nu b r of c ntr s vari s in di r nt
bon s In most of short bon s it comm nc s by a sin l point in c ntr
and roc ds towards circumf r nc In lon bon s h r is a c ntral
oin of ossi a ion for shaf or diaphysis and for ach xtr mity
piphys s That for shaft is rst to app ar thos for xtr miti s
app ar lat r a lon p riod aft r birth a thin lay r of cartila
r mains b tw n diaphysis and pi hys s until th ir rowth nally

roc ss s such as troch nt rs that hav s parat c ntr s of
ation call d r vious to th ir un on

Incr as in l n th a bon is rovid d for by
d v lopm nt of on from ith r of shaft dia hysis and in
hickn ss by d position of matt r u on surfa but wh n rowth
is at an piphys s b com solidly unit d to nds of diaphysis
and bon is compl t ly form d knowl d of xact p riods wh n
piphys s b com j oin d shaf aids sur on in dia nosis of many of
injuri s to which j oints liabl for it not unfr qu ntly happ ns that

on ap lication of s v r forc to a j oint iphys s b com s arat d from
shaf and su h injuri s may mistak n for fra tur
ord r in whi h piphys s b com ni d to shaft follows a u

liar law which ap ars to r ulat d by dir tion of nutritious ar ry
of bon hus ar ri s of bon s of arm and for arm conv r
towards lbow and iphys s of bon s formin this j oint b com
unit d to shaft b for thos at opposit xtr mity In low r

on contrary nutritious art ri s pass in a dir c ion from kn
that is u wards in f mur downwards in tibia and bula and in th m it
is obs rv d that upp r piphysis of f mur and low r pi hys s of
tibia and bula b com rst unit d shaft

dis as d condi ion of any j oint mak s consid rabl variation in iod
of d v lo m nt of s v ral bon s which nt r into its formation Thus in
chronic in ammation o urrin in a j oint at an arly p riod of lif
car ila s tak on pr ma ur ossi cation this proc ss roc din rapidly that
it sp dily b om s conv r d into bon whi h b com s unit d to shaft and
bon v r af r is consid rably diminish d in l n th h nc partial atrophy of
limb is r sult
ntir sk l on in an adult consists of dist ct on s h s

ranium
ssicula
ac
V r bral sa rum and ccyx includ d
hyoid s s rnum and ribs
pp r x r mi i s
Low r xtr mi i s

In this num ration and bon s xclud d as also
t th whic di r from bon bo h in stru tur d v lo m nt and mod of

rowth sk l ton onsists of a n ral olumn or of thr r at avi
i s and and of and
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pin is a column form d of a s ri s of n s call d
V rt br divid d into and
tru v rt br tw nt four in numb r and hav r c iv d nam s

and accordin to position which th y occupy
s v n b in found in c rvi al r ion tw lv in dorsal and in
lumbar

fals v rt br nin in numb r rmly unit d so as to form two on s
nt rin into formation of u p r bon or and four into

t rminal bon of Spin or

rvical
orsal
umbar
acrum
occyx

GENER L H TERS THE

ach v rt bra onsists of two p rts an ant rior solid s m nt or body formin
chi f pillar of support a ost rior s m nt arch formin art of a hollow

cylind r for rot c ion ar h is form d of two p di l s and two lamin
sup ortin s v n roc ss s viz four arti ular two transv rs and s inous
pro ss

is lar st and most solid art of a v rt bra s rvin to su ort
w i ht of cranium and trunk bov and b low it is sli h ly concav

pr s n in a rim around its ircumf r nc and its surfac s rou h for
atta hm nt of int rv rt bral cartila s front it is conv x from sid
to sid concav from abov downwards hind at from abov downwards and
sli h ly concav from sid to sid Its ant rior surfac is p rforat d by a
small ap rtur s for assa of nutri nt v ss ls whilst on ost rior surfac
is a sin l irr ular shap d or occasionally s v ral lar ap rtur s for xit of
v ins from body of v r bra

proj ct backwards on ach sid from u r ar of
body of v rt br at lin of j unc ion of its pos rior and la ral surfa s
th y form lat ral par s of rch which is compl t d post riorly by
lamin concaviti s abov and b low p dicl s

th y four in numb r two on ach sid inf rior on s b in
always d p r

onsist of broad plat s of bon which compl t v rt bral
arch b hind nclosin a foram n whi h s rv s for ro ction of spinal
cord th y conn ct d to body throu in rv n ion of p di l s
Th ir upp r and low r bord rs rou h for atta hm nt of

proj ts backwards from junction of two lamin
and s rv s for at achm nt of muscl s

two in numb r proj ct at a h sid from
o nt wh r articular roc ss s j oin p dicl Th y also s rv for
at achm nt of muscl s

four in numb r two sup rior smoo h surfa s
of wh ch dir t d mor or l ss backwards and two inf rior articular
surfac s of which look mor or l ss forwards

CHARACTERS THE ERV L

is sm ll r han in any oth r r ion of sp n thi k r b for than
b hind and broad r from sid to sid than from b for backwards Its u r
surfac is oncav transv rs ly and pr s nts a proj c in lip on ach sid low r
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surfa b in conv x from sid to sid concav from b for backwards and s nt
lat rally a shallow concavity which r iv s corr spond n pro ctin

lip of adj a nt v rt bra d r ct d obl qu ly outwards and
su rior in rv rt bral notch s sli h ly d p r but narrow r than

inf rior narrow lon thinn r abov than b low and imbricat d
ov rlappin ach oth r nclosin foram n which v ry lar and of a

tria ular form short at xtr mi y two
divisions b in oft n of un qual siz Th y incr as in l n th from fourth
to s v nth short dir ct d downwards outwards
and forwards at th ir xtr mity and mark d by a roov alon th ir up r
surfa which runs downwards and outwards from sup rior int rv rt bral
notch and s rv s for transmission of of c rvical n rv s tra s
v rs proc ss s pi rc d th ir bas by a foram n for transmission of
v r bral art ry v in and pl xus of n rv s a h of th s proc ss s form d

by two roots ant rior or small r which is attach d to sid of body
orr sponds to ribs in dorsal r ion post rior is lar r sprin s from
p di l and corr sponds to tru transv rs roc ss s It by junc

tion of h s two pro ss s that v rt bral foram n is form d xtr miti s
of ach of th s roots form and of transv rs

rvi al V r bra

proc ss s obliqu sup rior of an oval form
a t n d and dir ct d u wards and backwards inf rior downwards and
forwards

p culiar v rt br in c rvical r ion st or s cond
or and s v nth or

so nam d from sup ortin lob of h ad chi f

rvi al V rt bra or tlas
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p culiariti s of this bon hat it has n ith r ody spinous proc ss nor dicl s
It consists of an ant rior ar h a post rior arch and two lat ral mass s

or l ss r arch whi h forms about of bon r pr s nts
front part of body of a v rt bra ant rior surfac is onv x and pr s nts
about ntr a tub rcl for attachm nt of on us colli muscl post riorly
it is concav and mark d by a smooth oval surfac for articula ion wi h don oid
pro ss of axis or r at r arch whi h forms about two
of circumf r n of bon t rmina s b hind in a tub rcl which

of a spinous pro ss and iv s ori in to ctus capitis osticus minor
post rior part of arch pr s nts abov a round d d whilst in front

imm diat ly b hind sup rior articular proc ss s two roov s som tim s
conv rt d into foramina by d licat bony spicu Th s roov s r r s nt
sup rior int rv rt bral not h s and culiar from b in situat d b hind
arti ular proc ss s inst ad of b for th m in oth r v rt br Th y s rv
for transmission of v rt bral art ry which asc ndin throu h foram n
in transv rs roc ss wi ds around lat ral mass in a di ction backwards
and inwards Th y also transmit oc ipital n rv s und r surfa
of ost rior arch sam situation two oth r roov s lac d b hind
lat ral mass s and r pr s ntin inf rior int rv rt bral notch s of oth r

v rt br Th y much l ss mark d than sup rior
which most bulky and solid parts of tlas pr s nt two articulatin
c ss s abov and two b low two sup rior of lar siz oval concav
and approach towards anoth r in front but div r b hind h y dir ct d
upwards inwards and a littl backwards formin a kind of for condyl s
of o cipital on and a mirably ada t d to noddin mov m nts of
h ad whilst inf rior which c rcular in form and att n d dir ct d
dow wards inwards and a littl backwards arti ulatin with axis and
mittin rotatory mov m nts ust b low inn r mar in of ach sup rior
arti ular s rfac a small tub rcl for attac m nt of a li am nt which
str t hin across rin of tlas divid s it into two un qual parts ant rior
or small r s m nt r c ivi dontoid proc ss of xis post rior allow n
transmission of spinal cord and This li am nt and

dontoid proc ss mark d in ur in dott d o tli transv rs
c ss s of lar siz lon not p rforat d at th ir bas by a anal for
v rt bral art ry which is dir ct d from low upwards and backwards

so nam d from formin pivot u on which h ad

rvi al V rt bra or xis

rotat s most distinctiv charact r this bo is xist nc of a stron
promin nt proc ss tooth lik form h nc nam odontoid ar s s

from upp r part of body body is of a form
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its ant rior surfac d r than post rior pr s nts m dian lon itudinal rid
s paratin two lat ral d pr ss d surfac s for attachm nt of on i oll
mus l s odontoid pro ss pr s nts two oval arti ulatin surfac s in
front for arti ula ion with tlas anoth r b hind for transv rs li am nt
ap x is oint d and on i h r sid of it is s n a rou h impr ssion for

attachm nt of odontoid or ch k li am nts whilst bas wh r attach d to
body is constrict d so as to r v nt displac m nt from transv rs li am nt

whi h binds it in this situation to ant rior arch of tlas a h sid
of this proc ss s n sup rior articular surfac s th y round conv x
dir ct d upwards and outwards and p culiar in b in support d on body
p di l s and transv rs proc ss s inf rior articular surfac s which

and xt rnal to th s hav sam dir ction thos of oth r rvical
v rt br sup rior int rv rt bral notch s v ry shallow and b hind
articular roc ss s inf rior in fron of th m as in oth r c rvical v rt br

transv rs roc ss s v ry small not and rforat d by v rt bral
foram n which is dir ct d obliqu ly u wards and outwards lamin
thick and stron and s inous roc ss is of lar siz v ry stron d ply cha

on its und r surfac and r s ntin a tub rcular xtr mity for
attachm nt of mus l s

most distinctiv charact r of this v rt bra is xist n
of a v ry lar lon and promin nt s inous roc ss h nc nam rt bra

This proc ss is thick n arly horizontal in ir ction not bifurcat d
and has attach d to it li am ntum nuch foramina in transv rs
pro ss s small oft n wantin and wh pr s nt do not iv assa to
v rt b al rt ry th ir u r surfac pr s nts only a sli ht roov and n

rally only a trac of bifurcation at th ir xtr mity

CHARACTERS THE D RSAL
int rm diat siz b tw n c rvical and

lumbar body som what trian ular in form broad r in ant ro ost rior than

orsal t bra

in lat ral dir ction mor particularly in middl of dorsal r ion thick r
b hind than in front at abov and b low d ply oncav b hind and mark d on
ach lat ral surfac n ar root of p dicl by two d mi fa ts abov
oth r b low h s cov r d with cartila in r c nt stat and wh n



articulat d wi h adjoinin v rt br form oval surfac s for r c ption of
h ads of orr spondin ribs p di l s s ron and inf rior

in rv r bral not h s of lar siz lamin broad and thi k and Spinal
foram n small and of a round or sli htly oval form ar icular surfa s

sup rior b in dir d backwards and a littl outwards and upwards
inf rior forwards and li tl inwards and downwards transv rs proc ss s

hick stron and of r at l n h dir ct d obliqu ly backwards and ou wards
pr s n in a clubb d xtr mity lipp d on ant rior par by a small oncav
surfac for ar i ulation with tub r l of a rib spinous roc ss s
lon dir ct d obliqu ly downwards and t rminat d by a tub r l

culiar dorsal v rt br and

uliar orsal V rt br

may distin uish d by xist nc on a h sid
of body of a sin l ntir articular fac t for h ad of rst rib a
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half fac t for u p r half of s cond u p r surfac of body is lik
that of a c r ical v rt bra b n broad transv rs ly concav and lipp d on a h
sid obliqu and thick
lon and almost horizontal

has no d mi fac t b low
has an ntir articular fac t at ach sid abov no d mi

fac t b low
In body a proach s in its form to lumbar and

has a sin l ntir arti ular surfac on ach sid proc ss s
v ry short and hav no articular surfac s at th ir xtr miti s

has sam charact rs as l v nth but may
distin uish d from it by transv rs roc ss s b in quit rudim ntary and
inf rior articular surfac s b in conv x and turn d outwards lik thos of
lumbar v rt br

small st dorsal v rt bra is fourth v rt r incr as in Siz from
that point downwards to tw lf h and u wards to rst s inous
proc ss s also from i hth downwards b com short r and dir ct d mor
horizontally

CHARACTERS THE LUMBAR ERTEBR
umbar rt br lar st s m nts of v rt bral column

ody is lar broad from sid to sid at abov and b low and thick r

umbar V rt bra

b for than b hind dicl s v ry stron dir ct d backwards and
inf rior int rv rt bral notch s of lar siz lamin short but broad
and stron and foram n trian ular lar r than in dorsal small r than in

rvical r ion sup rior articular proc ss s con av and dir ct d
backwards and inwards inf rior onv x and dir ct d forwards and outwards
roj ctin ba kwards from ach of sup rior articular proc ss s is a tub rcl
r pr s ntativ of transv rs proc ss in dorsal rvical r ions
transv rs roc ss s lon sl nd r dir ct d a littl backwards and pr s nt

at post rior part of th ir bas a small tub rcl which is dir ct d downwards
sp nous pro ss s thi k and broad som what quadrilat ral horizontal in

dir ction and thi k r b low than abov
v rt ra is culiar from havin body much thick r in

front than b hind which accounts for romin nc of sacro v rt bral
articulation

structur of a v rt bra di rs in di r nt parts
ody is compos d almost ntir ly of li ht spon y canc llous tissu h vin a

th n coatin of compact tissu on its xt rnal surfac p rm at d throu hout its
with lar canals for r c ption of v ins which conv r towards a
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sin l lar irr ular or s v ral small a rtur s at post rior part of body
of ach bon arch and proc ss s proj ctin from it hav on contrary
an x din ly thi k cov rin of com act tissu

a h v rt bra
i s form d of hr rimary v lopm nt a V r bra
tr s ossi ation
for ach lam lla and its pro
c ss s and for body
Thos for lam ll app ar
about sixth w k of f tal
lif in situation wh r
ransv rs roc ss s aft rwards
proj ct ranul s
Shoo in backwards to spin
forwards body and out
wards into transv rs and
articular roc ss s That for
body mak s its app aranc

in middl of cartila
about i h h w k
bir h th s thr pi c s
p rf tly s parat urin
rst y ar lat ral ortions
b com artly unit d b hind

Situation of spinous
proc ss and thus ar h
form d bou third y ar
body is j in d to ar h

on ach sid in such a mann r
that body is form d from

thr ori inal ntr s of
ossi cation for ub rt
no oth r chan s occur

a radual i r as of
rowth of th s rimary
tr s up r and und r
fac bodi s and nds
of transv rs and spinous
proc ss s b in tipp d with
cartila in which
nul s not d posit d
sixt n y ars four

s condary c ntr s app ar
for of ach transv rs
pro ss and two som t m s
unit d into for spinous
proc ss tw nty y ars

two thin ci cular bar V rt bra
plat s of bon form d
for upp r and for
und r surf c of body
th s b om j oin d and
bon is ompl t ly form d
about thirti th y ar of lif
x ptions to this mod of

d v lopm n oc ur in rst
s cond and s v nth rvi al and
in thos of lumbar r ion
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d v lop d by c ntr s som tim s two for
ant rior arch and for ach lat ral mass c ntr s for ach

lat ral mass comm n b for birth bir h ant rior arch alto th r
cartila inous and two lat ral i c s s parat d from anoth r b hind
nucl us for ant rior ar h app ars in rst y ar b tw n s cond and

third y ars two lat ral pi s unit and j oin ant rior part at of
or y ars Th r is fr qu ntly a s parat piphysis rudim ntary

d v lop d by c ntr s thr for its ant rior part and
two for pos rior thr ant rior c ntr s for low r part of
body and two for odontoid proc ss and up r art of body two

ost rior on s for ach lam lla about sixth month of f tal lif
thos for body and odontoid roc ss mak th ir app aranc two for
odontoid roc ss j oinin b for birth birth bon consists of four pi c s
two ant rior and two lat ral fourth y ar body and odontoid roc ss
compl t ly j oin d

ant rior or stal art of transv rs roc ss
of s v nth c rvical is v lop d from a s parat oss ous c ntr at about
sixth month of f tal lif and j oins body and post rior division of trans
v rs roc ss b tw n fth and sixth y ars om tim s this roc ss continu s
as a s arat i c and b comin l n th n d outwards constitut s what is known
as a c rvical rib

L hav b sid s thos
culi r to v rt br n rally for tub rcl s which roj ct from back
art of sup rior articular proc ss s transv rs proc ss of rst lumbar
is som tim s d v lo d as a s parat i c which may r main p rma ntly

with r mainin por ion of bon thus formin a lumbar rib a u
which is som tim s thou h rar ly with
R RESS SS F T N IN THE NE ENERALLY of lamin

of v r br comm nc s at u r art of spin and roc ds radually
downwards h nc fr qu nt occurr nc of Spina in low r part of
spinal column of bodi s on oth r hand comm nc s a li tl
b low c ntr of s inal column and xt nds both upwards and downwards
lthou h how v r nucl i mak th ir rst app aranc in low r
dorsal v rt br about nin h lumbar and rst sacral thos in which
th s nucl i lar st at birth

THE FALSE
als V rt br onsist of nin i c s which unit d so as to form two

on s nt rin into formation of sacrum four coccyx
THE SACRUM is a lar rian ular bon Situat d at low r part

of v rt bral column and at upp r and back art of p lvic avity
wh r it is ins rt d lik a w d b tw n two ossa innominata its u p r
part or bas articulatin with last lumbar v rt bra its a x with occyx

sacrum is curv d u on its lf and lac d v ry obliqu ly its u p r x r mity
roj ctin forwards formin wi h last l mbar v rt bra a v ry promin nt
an l call d or whilst its c ntral art is
dir ct d backwards so as to iv in r as d capa ity to p lvic cavi y It
s nts for xamination an ant rior and post rior surfa two lat ral surfac s a bas
an ap x and a ntral canal

is d ply oncav from abov downwards and sli htly
from sid to sid In middl s n four transv rs lin s indicatin

ori inal division of bon into s parat pi c s ortions of bon int r
b tw n lin s corr spond to bodi s of v rt br th y sli htly

concav lon itudinally and diminish in siz from abov downwards
of ach of th s lin s s n analo ous

to int rv rt bral foramina four in numb r on ach sid som what round d in



form diminishin in siz from abov downwards and dir ct d outwards and for
wards h y transmit ant rior bran h s sa ral n rv s xt rnal to
h s foramina form d by coal sc d

rum nt rior ur a

of sacral v rt br trav rs d by four broad shallow roov s whi h lod
an rior sacral n rv s as th y pass outwards roov s b in s arat d by pro
min nt rid s of bon which iv attachm nt to slips of yriformis
muscl

is conv x and much narrow r than ant
rior In middl lin thr or four tub rcl s som tim s conn t d
to h r whi h r pr s nt rudim ntary spinous proc ss s th s tub r l s

rst is usually v ry romin nt and rf c ly s arat from r st
s cond third and fourth xisti i h r s parat or unit d into a rid hi h
diminish s in siz as it d sc nds fth and som tim s fourth r mainin
und v lop d and xposin b low low r of sacral canal xt rnal to
spinous proc ss s on a h sid broad and w l mark d in

hr rst i s low r part of fourth and whol of fth b in
und v lo d in this Situation sacral canal is xpos d xt rnal to lamin
a lin ar s ri s of indistinct tub rcl s r pr s ntin

upp r pair w ll d v lop d s cond and third small fourth and f h
usu lly bl nd d to h r situat d on ach Sid sa ral canal h y
call d and articulat with cornua of coc yx x rnal

articular pro ss s four th y small r in
siz and l ss r ular in form than ant rior and ransmit post rior branch s
of sa ral n rv s out r Sid of post r or sa ral foramina a
s ri s of tub r l s r pr s ntin rudim ntary rst
pair of transv rs tub rcl s v ry distinct and corr spond wi h ach sup rior
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an l of bon s cond small in Siz nt r into formation of sacro
iliac articulation third iv attachm nt to obliqu sacro l ac l am nts

a rum ost rior r a

and and fth to r at sacro ischiatic li am nts int rs ac
b tw n spinous and transv rs proc ss s of sacrum pr s n s a wid Shal
low oncavity call d is continuo s abov with v rt bral
roov and lod s ori in of r ctor in

L broad abov b com s narrow d into a thin d b low
Its upp r half pr s nts in front a broad shap d surfa for ar icu a ion with
ilium This call d or surfac and in fr sh

stat is coat d with artila is bound d pos riorly by d p and rou h impr s
sions for attachm nt of sa ro iliac li am nts low r half is thin and
sharp and iv s attachm nt to r at r and l ss r sa ro ischiatic li am nts
b low pr s nts a d p not h whi h is conv r d in o a foram n by ar iculation
wi h transv rs proc ss of upp r co cyx and transmits
ant rior bran h of fth sacral n rv

of sacrum which is broad and x and d is dir ct d upwards and
forwards In middl is s n an oval articular surfac which orr sponds wi h
und r surfac of body of last lumbar v rt bra bound d b hind by
lar trian ular ori c of sa ral anal This ori is form d b hind by
spinous pro ss and lamin of rst sacral v rt bra whilst proj tin from

it on ach sid sup rior ar i ular proc ss s th y oval on av
dir d backwards and inwards lik sup rior ar icular roc ss s of a lumbar
v r bra front of ach arti ular pro ss an int rv rt bral no h which
forms low r half of last in rv rt bral foram n as ly on a h Sid
arti ular surfa is a broad and trian ular surfa of bon call d
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of sacrum th y xt nd outwards and continuous on ach sid with
iliac foss

dir ct d downwards and forwards r s nts a small oval concav
surfa for ar iculation with coc yx

runs hrou hout r at r art of bon it is lar
and trian ular in form abov small and att n d from b for ba kwards b low
this si uation post rior wall incompl t from non d v lopm nt of
lamin and s inous proc ss s It lod s sacral n rv s and is rforat d

by ant rior and post rior sa ral forami a throu h whi h h s pass out
It onsists of much loos spon y tissu within inv s d xt rnally

by a thin lay r of ompact tissu
DIFFERENCES IN THE SACRUM THE ALE FEMALE sacrum in

f mal is usually wid r than in mal and it much l ss curv d u p r half
of bo b in n arly strai h low r half pr s ntin r at st amount
of urvatur bon is also dir ct d mor obliqu ly ba kwards whi h in r as s
Siz of p lvi cavity and forms a or promin nt sacro v rt bral an l

In mal curvatur is mor v nly distribut d ov r whol l n th
bon and is alto th r r at r than in f mal
ECULI ITIES THE SACRUM This bon in som cas s co sis s of inst ad

of pi c s occasionally numb r is r duc d to four om tim s bodi s
of rst and s cond v rt br j oin d or lamin and spinous proc ss s
hav not oal sc d with r st of bon casionally sup rior transv rs
tub rcl s not j oin d to r st of bon on both sid s and lastly
sa ral anal may op n for n arly low r half of bon in cons qu n

of imp rf t d v lopm nt of lamin and sp nous proc ss s sacrum also
vari s onsid rably with r sp ct d r of curvatur rom xamina ion
of a lar numb r sk l ons it
would app ar that in of cas s
ant rior surfac of this bon was

n arly strai ht curvatur which

v lopm nt a r m

was v ry sli ht a ctin only its low r
In ano h r of as s bon

curv d throu hout its whol l n th
but sp cially owards its mid In
a hird d r of urva ur was
l ss mark d and a ct d sp cially
low r hird of bon

sacrum form d by union of
v rt br has c ntr s

of ossi ation ach of thr rst
pi s is d v lop d by s v n ntr s
thr for body for

tral part for a h lam lla
on upp r and und r surfac and
for ach of lamin far rst
hr sa ral v r br as w ll as
two last d v lop d lik oth r
pi c s of v rt bra olumn
of charact risti points in d v

of this bon onsists in
xis n of two addi ional ntr s for
a h of rst thr pi c s whi h
app ar on ach sid clos to
ant rior sa ral foramina and corr spond
to ransv rs proc ss s of lum
bar v rt br
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ach two last i c s is d v lo d by c ntr s thr body viz
its c ntral art and for ach of lam ll and for ach

of lamin
s cond haract ristic oint in d v lopm nt of this bon consists in ach

lat ral surfac of sacrum b in v lo d by two oints for
auricular surfac and for thin lat ral bord r of bon

about i hth or ninth w k of f tal lif
cation c ntral art of bodi s thr rst v rt br comm nc s and
at a som what lat r p riod that of two last tw n Sixth and i hth
months ossi ation of lam l tak s lac and at about sam p riod
chara t ristic os ous tub rcl s for thr rst sacral v rt br mak th ir a ar
anc lat ral pi c s j oin to form arch and unit d to bodi s rst
in low st v rt br This occurs about s cond y ar upp rmost
m nt app arin as a Sin l pi c about f h or sixth y ar bout

y ar lam ll for bodi s form d and b tw n
i ht nth and tw nti th y ars thos for ach lat ral surfac of sacrum mak
th ir app aranc about this riod two last s m nts j oin d to
anoth r and this roc ss radually xt ndin u wards all i c s b com unit d
and bon compl t ly form d from tw nty to thirti th y ar of lif

ith four bon s last lumbar v rt bra coccyx and two
ossa innominata

yriformis and occy us on ith r sid hind
Gl t us maximus and r ctor pin

THE

occyx cuckoo so call d from r s mblin a cuckoo s ak
is form d of four small s m nts of bon most rudim ntary parts of

v rt bral column th s rst is lar st and f n xists a
s arat i c thr last d minishin in siz from
abov dow wards bl nd d to th r so to form
a Sin l bon radual diminution in siz of

i c s iv s this bon a trian ular form articula
tin by its bas with a x of sacrum It
pr s nts for xamination an ant rior and post rior
surfac two bord rs a bas and an a x

is sli htly on av and mark d with
hr transv rs roov s ndicatin points of j unc
ion of di r nt pi c s It attach d to it
ant rior sacro coccy al li am nt and l vator ani mus

and sup orts low r of r ctum
is co v x mark d by roov s

similar to thos on ant rior surfa and pr s nts
on ach sid a lin ar row of tub rcl s which
s nt arti ular roc ss s o cy al v rt br
th s sup rior pair v ry lar th y

call d and roj ctin
wards arti ulat with cornua of sa ru
jun tio b tw n th s two bon s com l tin
f h sacral foram n for transmission of post
rior bran h fth sacral n rv lat ral
bord rs hin and pr s nt a s ri s of small

which r pr s nt transv rs proc ss s of
coccy al v rt br th s rst on ach

sid is of lar siz att n d from b for backwards
and oft n asc nds upwards to j oin low r p t of

hin lat ral d of sacrum thus compl tin
fth sacral foram n oth rs diminish in iz
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from abov downwards and oft n wantin
bord rs of coccyx narrow and

iv at a hm nt on ach sid to sacro
sciati li am nts and occy us muscl

pr s nts an oval surfa for articulation
with sa rum is round d and
has attach d to it t ndon of xt rnal
phinct r ani muscl It is occasionally
and som tim s d t d to or oth r sid

coccyx is d v lop d by
c n r s for a h pi ccasionally
of thr rst i c s of this bon
by two c ntr s lac d sid by sid

p riods wh n nucl i mak h ir
app aranc is followin in rst
m nt at bir h in s ond pi c at from

y ars in hird from to
f n y ars in fourth from ft n to
w nty y ars advan s th s various
s m n s b com uni d in followin ord r
two rst pi c s j oin th n third and

fourth and lastly bon is compl t d by
union of s cond and third a lat

p riod of lif sp ially in f mal s coccyx
b com s j oin d to of sacrum

With sa rum
ith r sid

o y us b hind Glut us maximus at
its ap x phin t r ani and in front

vator ani
SPINE GENER spinal

column form d by junction of v rt
is situat d m dian lin at pos
part of trunk its av ra l n th is

about two f t two or thr i ch s lum
bar r ion contributin s v n arts dor

l v n and rvical
Vi w d in front it r s nts two pyramids

j oin d to h r at th ir bas s upp r
b in form d by all tru v rt br from
s cond rvi al to last lumbar low r
by fals v rt br sacrum and

coc yx Vi w d som what mor clos ly
upp rmost pyramid is s n to form d of
thr small r pyramids th s most
sup rior consists of ow r c rvi al
v rt br its ap x b in form d by axis or
s ond c rvical its bas by rst dorsal

s ond pyramid whi h is inv rt d is
form d by four upp r dorsal v r br
bas b in at rs dorsal small r
at fourth third pyramid omm n s
at fourth dorsal and radually incr as s
in siz to f h lumbar
Vi w d lat rally spinal column

pr s nts s v ral urv s In dorsal r ion
s at principal urvatur spin
C
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i s conc v ant riorly whilst c rvical and lumbar r ions it is conv
s cial y in latt r spin has also a sli ht lat ral curvatur

onv xity of whi h is dir ct d towards ri ht sid This is most probably
r duc d as i hat rst xplain d from c of muscular action most p rsons
usin ri ht arm in pr f r nc to l ft sp ially in makin lon continu d
orts wh n body curv d to ri ht Sid In sup ort of this xplanation
it has b n found by cla d that in or two individuals who w r l ft hand d
lat ral curvatur was dir ct d to l ft Sid
s inal column r s nts for xamination an ant rior a ost rior and two

lat ral surfa s a bas summit and v rt br l canal
pr s nts bod s of v rt br s parat d in fr sh

stat int rv rt bral dis s bodi s broad in c rvi al r ion
narrow in up r part of dorsal and broad st in lumbar r ion
whol of this surfac is conv x rans rs ly concav from abov downwards in
dors l r ion and conv x in in c rvical lumbar

r ions
r s nts in m dian lin spinous proc ss Th s

short horizontal wi h x r miti s in rvical r ion In dorsal
r ion th y dir ct d obliqu ly abov assum almost a v rtical dir tion in
middl and horizontal lik s in s of lumbar v rt br b low Th y
s arat d by consid rabl int rvals in loins by narrow r int rvals in

n ck and clos ly a proximat d in middl of dorsal r ion ith r
sid of spinous roc ss xt ndin whol l n th of column is
v rt bral roov form d by lamin in c rvical and lumbar r ions wh r
it is shallow and by lamin and trans rs roc ss s in dorsal r ion
wh r it is d and broad In r c nt stat th s roov s lod d p
muscl s of back xt rnal to v rt bral roov s articular pro ss s
and still mor xt rnally transv rs roc ss s In dorsal r ion th s
latt r roc ss s stand backwards on a lac consid rably ost rior to sam pro
c ss s in c rvical and lumbar r ions transv rs proc ss s in rtain
r ions of s in form d of two di r nt parts or s m nts In
vical r ion th s two s m nts distinct arisin from sid of
body o h r from p di l of v rt bra and th s unitin nclos
v rt bral foram n In dorsal r ion ant rior s m nt is wantin pos

s m nt r tainin nam of ransv rs proc ss In lumbar r ion
ant rior m nts which lar ly d v lop d call d transv rs

proc ss s but in r ality th y lumbar ribs post rior s m nts or tru trans
v rs roc ss s xis in a rudim ntary stat and b in d v lop d from sup
rior arti ular proc ss s as in rvical r ion c rvical r ion
tr nsv rs proc ss s plac d in front of articular proc ss s and b tw n
int rv rt bral foramina In lumbar th y pla d also in front of arti

proc ss s b hind int rv rt bral foramina In dorsal r io
th y post rior both to arti ular ro ss s and foramina

s parat d from ost rior by articular proc ss s
in rvi al and lumbar r ions and by transv rs proc ss s in dorsal
Th s surfac s pr s n in front sid s of bodi s of v t br mark d
dorsal r ion by fa ts for ar i ulation wi h h ad of ribs or

post riorly int rv r bral foramina form d by juxtaposition in r
v rt bral not h s oval shap small s in c rvical upp r part of dorsal
r ions and radually in r asin in siz to last lumbar Th y Situat d
b tw n transv rs pro ss s in n k and in front of th m in ba k and
loins and transmit spinal n rv s of v rt bral olumn is form d
by und r surfac of body of f h lumbar v rt bra and su mit by
upp r surfac of a las follows di r nt urv s of
spin it is lar st in thos r ions in whi h spin nj oys r a st fr

dom of mov m nt as in n k and loins wh r it is wid and trian ular and
narrow and round d in ba k wh r mo ion mor limit d
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K LL
kull is divid d into two arts ranium and ac ranium is

compos d of bon s viz
and a is compos d of bon s viz

and
not includ d in this nu ration

THE T B NE
is situat d post rior and inf rior part of

cranium is trap zo d in form curv d upon its lf and r s nts for xamination
two surfac s four b rd rs and four an l s

ipital on u r

ccipital
ari t l

ront
mpor l

h noid
thmoid

Nasal
Two up rior axillary

achrymal
Two alar
Two alat
Two Inf rior Turbinat d
Vom r
Inf rior axillary
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idway b tw n summit of bon and ost rior
mar in of foram n ma num is a promin nt ub rcl xt rnal o cipital pro

for attachm nt of li am ntum nuch and d sc ndin from it
as far as foram n a v rtical rid xt rnal occipital cr st assin out
ards from occipital pro ub ran on ach sid two s micircular rid s
sup rior curv d lin s and runnin arall l with th s from middl of

r st two inf rior curv d lin s surfac of bon abov sup
rior curv d lin s r s nts on ach sid a mooth sur a which in r nt
s at is cov r d by occipi o frontalis muscl whilst rid s as w ll as
surfa s of bon b w n th m rv for at achm nt of num rous mus l s

sup rior curv d lin iv s attachm t int rnally to Trap zius xt rnally
ci ito frontalis and t rno cl ido mastoid us to xt nt sh wn in

ur d r ssions b tw n curv d lin s to om l xus int rnal y
pl nius capi is and bliquus sup rior xt rnally inf rior curv d lin

and d r ssions b low it a ord i s rtion to ctus ca itis posti us maj or
and minor

is a l r a rtur with round d sh lvin mar ins oblon
in form and wid r b hind than front it transmits s inal cord and
bran s spinal a c ssory n rv s and v rt bral art ri s ach sid of
foram n ma num occipi al condyl s for articulation with tlas th y
conv x articular surfac s oval in form and dir ct d dow wards and out

wards th y a roach ach oth r ant riorly and ncroa h mor upon ant rior
than post rior s m nt of foram n th ir inn r surfac a rou h
tub r l for attachm nt of ch ck li am nts whilst xt rnal to th m is
rou h tub rcular promin nc transv rs or ju ular proc ss chann ll d in
front by a d notch which forms part of ju ular foram n und r
surfac of this pro ss a ords attachm nt to tus capitis lat ralis muscl
its upp r or c r bral surfa pr s nts a d ply curv d r ov whi h lod s part
of lat ral Sinus whilst its promin nt xtr mity is mark d by a quadrilat ral
rou h surfac cov r d with cartila in fr sh stat and arti ulatin with a
similar surfac on p trous portion of t mporal bon out r sid of
ach condyl a d pr ssion ant rior ondyloid fossa p rforat d at bottom
by ant rior condyloid foram n This foram n som tim s doubl dir c d
downwards outwards and forwards and transmits lin ual n rv hind ach
condyl is s n an irr ular fossa also p rforat d at bottom by a foram n
post rior condyloid for transmission of a v in lat ral Sinus his ossa
and foram n l ss r ular in form and siz than ant rior and do not always
xist om tim s th y found on Sid only and som tim s alto th r
abs nt In front of foram n ma num is basilar ro ss som what quad i
lat ral form wid r b hind than in front its und r surfac which rou h
pr s ntin in m dian lin a tub rcular rid pharyn al Spin for
attachm nt of t ndinous raph and up rior constric or of harynx and
on ach sid of it rou h d pr ssions for attachm nt of cti ca itis
anti i maj or and mi or

d ply concav o c pital
part divid d by a cru ial rid into four oss two su rior small r
r c iv post rior lob s of c r b um and pr s nt mi n s and d pr ssions
corr spondin to th ir onvolu ions two inf rior which r c iv lat ral
lob s of r b llum lar r han form r and comparativ ly smooth
both mark d by sli ht roov s for lod m nt of art ri s point of
m in of four divisions of rucial rid is an min n in rnal
o cipital rotub ranc whi h rar ly corr sponds to that on out r surfac
rom this min n sup rior division of rucial rid all d

runs upwards to sup rior an l bon it pr s nts a d p
roov for sup rior lon itudinal sinus whilst mar ins iv attachm n to
falx c r bri inf rior division int rnal o ipital r st runs to

mar in of foram n ma num on d of whi h it b om s radually lost
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this rid whi h is bifurcat d b low s rv s for attachm nt of falx
r b lli and is sli htly roov d for lod m nt of occipital sinus s
transv rs roov s ass outwards to lat ral an l s th y
d ply roov d for lod m nt of lat ral sinus s th ir promin nt mar ins

a ordin a achm nt to t ntorium c r b lli point of m tin of h s
four roov s is a d pr ssion for tor ular rophili plac d a li l to ri ht
of int rnal occipital protub ranc In ntr of basilar portion of
bon is foram n ma num and abov its mar in but n ar r ant rior than
post rior part int rnal op nin s of ant rior condyloid foramina

int rnal op nin s of pos rior ondyloid foramina b in a littl xt rnal and
pos rior to th m and pro c d abov by a small arch of bon In front of
foram n ma num is basilar pro ss pr s ntin a shallow lon itudinal
sion basilar roov for supportin m dulla blon ata whilst on its lat ral

ipital on Inn r r a

mar ins obs rv d a narrow chann l on ach Sid which wh n unit d ith
a si ilar hann l on p trous portion of t mporal bon forms a roov
inf rior p trosal which lod s inf rior p trosal sinus

an l is acut and is r c i d into int rval b tw n
post rior sup rior an l s of pari tal bon s it corr sponds with hat

art of h ad in f tus which is all d
an l r pr s nt d by squar Shap d surfa of basilar proc ss
arly riod of lif a lay r of cartila s parat s this part of bon fro

Sph noid but in adult union b tw n th m is oss ous
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corr s ond to out r nds of transv rs roov s and r c iv d into
int rval b tw n post rior inf rior an l s of pari tal and mastoid

ortion of t mporal
xt nds on ach sid from sup rior to lat ral an l

is d ply s rra d arti ulation with pari tal bon and forms this
union lambdoid su ur bord r xt nds from lat ral to
inf rior an l upp r half is rou h and articulat s with mastoid por

tion of t mporal formin masto pital sutur inf rior half
lat s with p rous por ion of t mporal formin tro oc i ital sutur
th s two por ions s parat d from anoth r by ju ular proc ss In
front of this pro ss is a no h whi h with a similar on p trous ortion
of t mporal forms foram n lac rum ost rius This notch oft n

in o two parts by a small pro s of bon
o cipital bon cons sts of two ompact lamin call d

and havin b tw n h m diploic tissu this bon is sp cially
thick at rid s protub ranc s condyl s and basilar pro ss whilst at
bottom of foss it is thin s mi ranspar nt and d stitut diplo

occipital bon has c ntr s of d v lo m nt
four for post rior or
pital part for basilar
ortion and for ach con

portion
four c ntr s for

oc i ital portion arran d
in pairs abov and b low
occipital rotub ranc and
app ar about t nth w k
of f tal lif inf rior pa r
mak th ir a p aranc rst
and join su rior air
om also unit d th s two
s m n s now j oin to th r
and form a Sin l pi c
ondyloid ortions th n os

and lastly basilar
portion birth bon consists of th s four arts s arat from anoth r
post rior b in in dir ction of ori inal s m nts about
four h y ar occipital and two condyloid pi c s j oin and at about

six h y ar bon consists of a sin l pi c a lat r riod b tw n
i h nth and tw nty y ars o ipital and Sph noi b com unit d
formin a Sin l bon

Wi h bon s two pari tal two t m oral sph noid and tlas
su rior curv lin attach d c ipit

frontalis Trap zius and t rno l ido mastoid To s ac b tw n urv d
lin s ompl xus pl nius apitis and bliquus su rior to i f rior curv d
lin and a b tw n it and foram n ma num ctus posticus ma
j or and minor to transv rs proc ss ctus and to basilar
proc ss cti antici maj or s and minor s and up rior onstrictor of
pharyn

v lopm nt ipital on

THE ARIETAL B NES
form sid s and roof of skull th y of an irr

ular quadrilat ral form and pr s nt for xamination two surfac s four bord rs
and four an l s

onv x smooth and r s nts about its
n r an min nc call d pari tal min n whi h ndicat s point wh r
ossi a ion comm nc d rossin c ntr of bon in an arch d dir tion
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is a curv d rid mporal rid for ttachm nt of t mporal fascia
bov his ri surfa of bon is rou h and porous and ov r d by
apon urosis of c ipito frontalis b low it bon smooth and a ords

ari tal on xt rnal ur a

attachm nt to T mporal mus l ba k art of sup rior bord r is a
small foram n pari tal foram n which transmits a v in to sup rior lon

sinus Its xis nc is not constant and its position v ri s onsid rably
oncav pr s nts num rous min nc s and

d r ssions for lod in convolutions of brain and minut furrows for
rami ations of m nin al art ri s th s run upwards and ba kwards from
d p roov s whi h omm nc in ant rior inf rior an l and c ntral
and post rior part of low r bord r of bon lon upp r mar in is
part of a shallow roov which wh n j oin d to op osit pari tal forms a
hann l for sup rior lon itudinal sinus l vat d d s of which a ord
attachm nt to falx c r bri N ar roov s n s v ral d pr ssions th y
lod a hionian bo s int rnal op nin of ri tal foram n is
also s n wh n that ap rtur xists

lon st d ntat d to articulat with its f llow
of pposi sid formin sa i tal sutur is divid d into
thr parts h s ant rior is thin and point d b v ll d at xp ns of
out r surfac and ov rlapp d by tip of r at win of Sph noid
middl portion is arch d b v ll d at xp ns of out r surfa and

ov rlapp d by squamous por ion of t m oral post rior portion b in
thi k and s rrat d for artic lation with m stoid ortion of t m oral

d ply s rra d is b v ll d at xp ns of out r
fac abov and of inn r b low it articulat s with front l bon formin
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coronal sutur bord r d ply d nticulat d articulat s with
occipital formin lambdoid sutur

hin and point d corr sponds wi h that portion
of skull whi h in f tus m mbranous and is call d

is hin and l h n d b in r c iv d in
int rval b w n r at win of Sph noid and frontal Its inn r

surfac mark d by a d p roov som tim s a canal for middl m nin al

ari al on Int rnal ur a

art ry corr sponds wi h junction of sa ittal
and lambdoid sutur s In f tus this part of sku l is m mbranous and is
call d arti ulat s wi h

portion of t mporal bon and r s nts on its in r surfac a broad
shallow roov for lat ral Sinus

pari tal bon is d v lop d by ntr which orr s onds
ith pari tal min nc and mak s rst app aranc abou fth or sixth
w k of f tal lif

With bon s opposit pari tal occipital frontal
t mporal and Sph noid

To only T mporal

THE FR NTAL B NE
This bon whi h r s mbl s a o kl sh ll in form consists of two portions

or portion situat d at ant rior part of ranium formin
for h ad and a or portion which nt rs in o for

mation of roof of orbits and nos

In m d an lin trav rsin
bon from upp r to its low r part is a sli htly l vat d rid and in

youn subj ts a sutur which r pr s ts point of union of two lat ra
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halv s in adult this sutur usually disapp ars i h r sid of this rid
a littl b low n r of bon is a round d min nc frontal min n
which indi at s point wh r ossi ation omm n d whol surfa of
bon abov this part is smooth and cov r d by apon urosis of cipito

frontalis m s l low fron al protub ran and s parat d from it by a
sli h roov sup r iliary rid a curv d min nc broad int rnally wh r

continuous wi h nasal min n l ss dis inct xt rnally as it ar h s
outwards n ath sup r iliary rid is su ra orbital ar h a curv d and
promin nt m in which forms upp r boundary of orbit and s para s
v r i al from horizontal portion of bon inn r third of this arc
is a notch som tim s conv rt d into a foram n a bony proc ss or li am nt and

rontal on ut r ur

call d or It transmits supra orbital art ry
v ins and n rv supra orbital arch t rmi at s xt rnally in xt rnal
an ular proc ss and int rnally in int rnal an ular proc ss xt rnal
an ular is a stron promin nt proc ss which articulat s with malar runnin
pwards and backwards from it is a sharp urv d lin t mpor rid for
atta hm nt of t mporal fascia and b n ath it a sli ht concavity that forms
part of t m oral fossa and iv s ori in to T mporal muscl int rnal
an ular pro ss s l ss mark d han xt rnal and articula with
la hr mal bon s tw n two is a rou h un v n int rval all d

whi h ar i ula s in middl lin wi h nasal and on ith r Sid with
nas l pro ss of su rior maxillary bon s

lon middl lin of this
surfac is a v r ical roov sulcus lon itudinalis d s of whi h unit b low
to form a rid frontal cr st roov lod s sup rior lon itudinal
sinus whilst its d s at achm nt to falx c r bri cr st t rminat s
b low at a small op nin for m n c cum which is n rally c mpl t d



T GY

hind thmoid it lod s a proc ss of al c r bri and occasionally
transmits a small v in from nos to su rior lon itudinal sinus
ith r sid of roov bon is d ply concav pr s ntin min nc s and
d r ssions for onvolu ions of brain and num rous small furrows for
lod in rami cations of ant rior m nin al art ri s v ral small irr ular
foss also s n on ith r sid of roov for r c tion of acchionian
bodi s

This ortion of bon consists
two thin plat s which form vault of orbits s parat d from anoth r by

thmoidal notch ach orbital vault consists of a smooth con av trian
ular plat of bon mark d at its ant rior and xt rnal art im diat ly b n ath
xt rnal an ular proc ss by a shallow d pr ssion lachrymal fossa for

lod in lachrymal land and at its ant rior and int rnal art by a
pr ssion som im s a tub rcl for of brous pull y
sup rior obliqu mus l thmoidal notch s arat s two orbital lat s it

ro t on Inn r ur a

is quadrilat ral and ll d up wh n bon s unit d by cribriform plat
of thmoid d s of this notch pr s nt s v ral half c lls which wh
unit d wi h corr spondin half c lls on upp r surfac of thmoid com

thmoidal lls two roov s also s n rossin th s d s trans
th y conv rt d into anals by articulation with hmoid and

all d and hmoidal canals th y op n on inn r wall
of orbit In front of hmoidal no ch is nasal spin a sharp min nc
which proj cts downwards and forwards and roov d bas of which forms
part of roof of nos It arti ula s in front wi r st of nasal
bon s b hind with p r ndi ular plat of hmoid ith r sid of thi
spin op nin s of frontal sinus s Th s two irr ular caviti s
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which t nd u wards and outwards a variabl distanc b tw n two tabl s
of skull and s parat d from anoth r by a thin bony s p um Th y
iv ris to promin n s abov root of nos all d

In hild h y abs nt and th y b com radually d v lop d
as advanc s Th y lin d by mucous m mbran and communicat with
nos by infundibulum

of r s nts conv x upp r
surfa s of orbital plat s s para d from a h oth r in middl lin by
hmoidal not h and mark d by min nc s and d pr ssions for convolutions of
ant rior lob s of brain

bord r of v rtical portion is thick stron ly s rrat d b v ll d
at xp ns of int rnal tabl abov wh r it r sts upon pari tal at
xp ns of xt rnal abl at ach sid wh r it r c iv s lat ral pr ssur
of thos bon s this bord r continu d b low into a trian ular rou h surfac
which arti ulat s with r at win of s h noid bord r of
horizontal p r ion is hin b v ll d at xp ns of int rnal tab and
arti ulat s with l ss r win of sph noid

rtical portion consists of diploi tissu contain d b tw n
two compact lam n bon b in s cially thick in situation of nasal
min nc s and xt rnal an ular proc ss s horizontal portion is hinn r
mor transluc nt and ompos d ntir ly of ompa t tissu

fron al bon is d v lop d by c n r s for a h la ra
h lf which mak th ir app aranc at an arly p riod of f tal lif in Si uation
of orbital arch s birth it consists of two pi s which aft rwards b om
unit d alon middl lin by a sutur whi h runs from v rt x to root
of nos This sutur b com s oblit rat d wi hin a y ars aft r bir h but
it o casionally r mains hrou hout lif

Wi h tw lv bon s two pari tal sph noid thmoid two nasal
two sup rior max llary lachrymal and two malar

To thr airs orru a or sup rcilii rbicularis
palp brarum and T mporal

THE TEMP RAL B NES
T mporal bon s situat d at sid and bas of skull r s nt for

xamination a and ortion
mos ant rior and sup rior part of

bon a t n d and scal lik in form hin and translu n in t xtur Its
ut r surfac is smooth conv x and roov d for d mporal art ri s it
a ords atta hm nt to br s of T m oral muscl and forms part of
poral fossa back part may s n a urv d rid par of t mporal
rid it s rv s for a tachm nt of t mporal fascia limits ori in of
T m oral muscl and marks boundary b w n squamous and mastoid

portions of bon roj ctin from low r part of squamous por ion
is a lon and ar h d pro ss of bon zy oma ic pro ss is rs
dir ct d outwards its two surf c s lookin upwards and downwards it th n
app ars as if twist d upon its lf and tak s a dir ction forwards its surfa s now
lookin inward and outwards sup rior bord r of this ro ss lon thin
and sharp and s rv s for attachm nt of t m oral fascia inf rior
short thick and arch d has atta h d it som of br s of ass t r
mus l out r surfac is conv x and subcutan ous Its inn r oncav also
a ords atta hm nt to ass t r xtr mity broad and d ply s rra d
arti ulat s with malar bon This proc ss conn ct d to t mporal bon
thr divisions call d an an rior middl

and post rior ant rior whi h short but broad and s ron runs trans
inwards into a round d min nc min ntia a ticularis This min n

forms front boundary of l noid fossa and in r n s a is cov r d
wi h artila iddl root runs obliqu ly inw rds and t rminat s at
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d of a w ll mark d ssur Glas rian ssur whilst ost rior which
stron ly mark d runs from upp r bord r of zy oma in an arch d

dir ction upwards and ba kwards formin post rior part of t mporal
rid junction of ant rior and middl roots is a roj ction call d

for tta hm nt of xt rnal lat ral li am nt of low r j aw
and b tw n th s roots is a lar oval d pr ssion formin part of l noid
fossa for r c ption of condyl of low r j aw This fossa is bound d
in front by min ntia ar icularis b hind by va inal proc ss and xt r
nally by auditory proc ss and is divid d into two parts by a narrow sli
Glas rian ssur ant rior part form d by squamous portion of bon
is smooth cov r d in r c nt stat with cartila and articulat s with
condyl of low r j aw pos rior part rou h and un v n and form d
chi y by va inal proc ss of p trous portion lod s part of arotid
land Glas rian ssur dividin two l ads into tympanum it

mporal on ut r ur a

lod s roc ssus racilis of mall s and transmits laxator tym a i
mus l and ant rior tympanic art ry chorda tympani n rv pass s
th ou h a s parat canal parall l to Glas rian ssur on out r Sid of
ustachian ub in r tirin an l b tw n squamous and trous ortions
of t m oral bon

of squamous portion is concav r s nts nu
m r us min nc s and d pr ssions for convolutions of r br m and two
w ll mark d roov s for branch s of middl m nin al art ry

sup rior bord r is thin b v ll d at xp ns of int rnal
surfac so as to ov rla low r bord r of ari tal bon formin
squamous sutur ant rior inf rior bord r is thick s rrat d and b v ll d
al rnat ly at x ns of inn r and out r surfa s for articulation with
r at win of sph oid
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situat d at post rior art of bon out r
surfac is rou h and p rforat d by num rous foramina of th s of lar siz
si ua d at post rior bord r of bon t rm d it
transmits a v in to lat ral sinus and a small art ry position and siz
of this foram n v ry variabl b in som tim s situat d in o ipital bon
or in su ur b tw n it and occipital mastoid portion continu d
b low into a conical roj ction mas oid pro ss siz and form of whi h
vari s consid rably in di r nt individuals This pro ss s rv s for attach
m nt of t rno mastoid pl nius capitis and Trach lo mastoid

inn r sid of mastoid pro ss is a d roov di astric foss
attachm nt of i astric muscl and runnin parall l with it but mor

int rnal occipital roov which lod s o i ital art ry int rnal
surfa pr s nts a d ply curv d roov which lod s lat ral sinus and into
may s n op nin mastoid foram n

mpora n Inn r a

sup rior bord r of mastoid ortion is rou h and s rrat d for
arti ulation with post rior inf rior an l of ari tal bon post rior
ord r also un v n and s rrat d articulat s with inf rior bor r of
pital bon b tw n lat ral an l and ju ular pro ss

nam d from its xtr m d nsity and hardn ss is a
pyramidal proc ss of bon w d d in at bas of skull b tw n Sph noid
and occipital bon s Its dir ction from without forwards inwards and a li l
dow wards It pr s nts for xamination a bas an ap x thr surfac s and
hr bord rs is appli d a ainst int rnal surfac of s uamous
and mastoid ortions its u p r half b in con al d but low r half is xpos d
by th ir div r nc which brin s into vi w val xpand d ori of a anal
l adin in o ympanum m atus auditorius xt rnu This anal is situat d
b tw n mastoid pro ss and post rior and middl roo s of zy oma its
upp r mar in is smooth and roun d low r surround d by a curv d plat of
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on auditory roc ss fr mar in of which rou h for attachm nt
of cartila of of trous ortion rou h and un v n
is r c iv d into an ular int rval b tw n spinous roc ss of s h noid
and basilar proc ss of occipital it r s nts ant rior ori c of
carotid canal and forms ost rior and xt rnal boundary of foram n
la rum m dium of p trous portion fo ms
ost rior boundary of middl fossa of skull This surfac continuous
with squamous portion to which it is unit d by a sutur t m oral sutur
r mains of which distinct at a lat riod of lif roc din from

bas to a x this surfac r s nts oints for amination
min nc which indicat s situation of su rior s mic rcular an l
shallow roov som tim s oubl l adin backwards to an obliqu o nin
hiat s allo ii for assa of trosal branch of idian n rv
small r o nin imm diat ly b n ath xt rnal to latt r for assa of
small r p trosal n rv N ar a x of bon s n t rmination
carotid canal wall of which in this situa ion d i nt in front bov

foram n is a shallow d pr ssion for r c tion of Gass rian an lion
forms front boundary of post rior fossa of

skull and is continuous with inn r surfac of mastoid portion of bon
It r s nts thr oints for xamination bout its c ntr is a lar ori c
m atus auditorius int rnus his a rtur vari s consid rably in si its

mar ins smooth and round d and it l ads into a short and obliqu canal
which dir ct d outwards and forwards It transmits auditory and facial
n rv s and auditory art ry hind m atus auditorius a small slit almost
hidd n by a thin pla of bon and l adin to v stibuli
it transmits a small art ry and v in and lod s a roc ss of dura mat r
In int rval b tw n th s two p nin s but abov th m is an an ular

d pr ssion which lod s a proc ss of dura mat r and ransmits a small v in
into can llous tissu of bon

or is rou h and irr ula and forms
part of bas of Skull assin from ap x to bas this surfac
pr s nts l v n p ints for xamina ion rou h surfac quadrilat ral in form
which s rv s artly for attachm nt of vator alati and T nsor tympani
muscl s op nin of carotid canal a lar circular ap rtur whic
asc nds at rst v rtically upwards th n makin a b nd runs horizontally
forwards and inwards It transmits int rnal carotid art ry and caro i
pl xus cochl a small trian ular op nin lyin on
inn r Sid of latt r los to post rior bord r of bon transm ts a
v in from cochl a whi h j oins int rnal ju ular hind th s op nin s
is a d pr ssion ju ular fossa which vari s in d pth and siz in di r nt skulls
it lod s int rnal ju ular v in and with a similar d r ssion on mar in
of o ipital bon forms foram n lac rum post rius small foram n
for passa of n rv tympanic branch of losso pharyn al
This is s n on rid of bon dividin c rotid canal from ju ular f ssa

canal for rnold s n rv s n on inn r wall of j u ular fossa
hind ju ular fossa is a smooth squar Shap d fac t ju ular surfac

which articulat s wi h ju ular roc ss of occi ital bon va inal
proc ss a v ry broad sh ath lik plat of bon which xt nds from carotid
anal to mastoi proc ss it divid s b hind into two lamin r ivin b tw n
th m oint for xamination st loid proc ss a lon Shar s in about
an inch in l n th continuous with va inal pro ss b tw n lamin of
which it is r c iv d and dir ct d dow wards forwards and inwards It a ords
attachm nt to thr muscl s tylo pharyn us t lo and tylo hyoid us
and two li am nts stylo hyoid and stylo maxi lary stylo mastoid
foram n a rath r lar ori c plac d b tw n styloid and mastoid proc ss s
it is t rmination allopii and t ansmits facial n rv
s yl mastoid rt ry I auricular ssur si uat d b tw n va inal
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and mastoid proc ss s and transmittin auricular branch of pn umo
astric n rv

lon s is roov d for sup rior trosal sinus
and has a ta h d to it t ntorium c r b lli at its inn r xtr mity is a s milunar
not h upon whi h r clin s fth n rv bord r is int rm diat
in l n h b tw n sup rior and ant rior Its inn r half is mark d by a
roov which wh n compl t d by its arti ation with occipital forms
chann l for inf rior trosal sinus Its out r half pr s nts a d xcavation

rous ortion In rior ur

for ju ular ossa which with s milar not h on occi ital forms fora
la rum post rius roj ctin min n of bon oc asionally stands out

from ntr of notch and divid s foram n into two parts
bord r is divid d in o two parts an out r j oin d to squamous por ion by

a sutur r mains of which dis inct an inn r fr artic latin with
spinous proc ss of sph noid an l of junction of th two arts
s n two anals s arat d from anoth r by a thin lat of bon pro ssus

th y bo h l ad into tympanum upp r transmittin
T nsor tympani mus l low r us achian ub

squamous portion is lik that of oth r cranial bon s
mas oid portion llular and p trous portion d ns and hard

t mporal bon is d v lop d by c ntr s xclusiv
of thos for int rnal and ossicula for squamous por ion
in ludin zy oma for p trous and mastoid parts for s yloid
and for audi ory pro ss tympanic bon rst tra s of d v lop
m nt of his bon found in squamous portion th y app ar about tim
wh n oss ous matt r is d posit d in v rt br auditory proc s succ ds
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n xt it consis s of an lliptical portion of bon formin about thr ourths of a
circl d ci ncy b in abov it is roov d alon its on av surfa for

atta hm nt of m mbrana tympani
and b om s unit d by its xtr mi i s
to squamous portion durin last
months of intra ut rin lif
trous and mastoid por ions th n b om

and lastly styloid proc ss
hi h r mains s parat a onsid rabl
riod and is occasionally n v r unit d
to r st of bon birth
t mporal bon xcludin styloid
roc ss is form d of thr pi c s
squamous and zy omatic p t ous
and mastoid and auditory
auditory proc ss j oins with
mous at about ninth month
p trous and mastoid j oin with
mous durin rst y ar and
loid pro ss b com unit d b tw n
s cond and third y ars sub

s qu nt chan s this on
xt nsion ou wards of auditory
proc ss to form m atus audi

l noid fossa b com s d p r
and mastoid art nlar s from d v lo m nt of num rous llular caviti s
in its int rior

With bon s oc ipital pari tal s h noid inf rior
lary and malar

To squamous portion T mporal to zy oma
ass t r to mas oid portion cipito frontalis t rno mastoid pl nius

apitis Tra h lo mastoid i as ricus and trah ns aur m to styloid pro ss
tylo pharyn us ylo hyoid us and tylo and to p t ous portion
va or palati T nsor tym ani and tap dius

v lopm n mpor l on
our tr s

THE SPHEN ID B NE
ph noid a w d lik situat d at ant rior art of

bas of Skull ar i ula in with all oth r ranial bon s which it bi ds
mly and soli y to th r In form it som what r s mbl s a bat wi h its
win s xt nd d and is divid d into a ntral por ion or body two r at r and
two l ss r win s xt ndin outwards on a h sid of body and two proc ss s
pt ry oid pro ss s which proj ct from it b low

r s nts for xamination surfac s sup rior an inf rior an
ant rior and a pos rior

rom b for ba kwards is s n a romin nt
s in thmoidal spin for arti ulation with thmoid b hind his a smoo h
surfac r s ntin in m dian lin a sli h lon i udinal min n wi h a
pr ssion on ach sid for lod in olfa tory n rv s narrow transv rs
roov op ic roov bounds abov m n ion d surfac b hind lod s
optic commissur and t rmina s on ith r sid in ptic foram n for pas
sa optic n rv and phthalmic art ry hind opti roov a
small min nc oliv lik in shap livary pro ss and still mor post riorly
a d p d pr ssion pi uitary fossa or S lla Tur i a which lod s pi ui ary
body This fossa is p rforat d by num rous foramina for transmission nu
tri nt v ss ls to substan of bon It is bound d in front by small
min nc s on ith r Sid all d middl lin id proc ss s and b hind by
a squ r Sha d plat of bon t rminat n at ach sup rior an l in a tub rcl
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post rior clinoid proc ss s siz and form of which vary consid rably in di r nt
individuals sid s of his plat of bon notch d b low for passa of
six h air of n rv s and b hind it pr s nts a shallow d pr ssion which slop s

ph noid on up rior r

obliqu ly ackwards and continuous w th basilar of occi ital
bon it su ports m dulla blon ata ith r sid of body may s n
broad roov curv d som what lik italic l tt r it lod s int rnal

ph noid on n rior ur a

caro id art ry and cav rnous sinus and is call d
quadrilat ral in form articulat s with basilar proc ss of

occ pita bon urin childhood a s paration b tw n th s bon s xists by
ans of a lay r of ar ila but in aft r lif th s b om s and two

bon s immov ably conn t d to th r pr s nts
middl lin a v rtical lam lla of bon which articulat s in front with

D
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r ndi ular lat thmoid ith r sid of it irr ular o nin s
l adin into Sph noidal sinus s Th s lar irr ular cavi i s hol
low d of int rior of body of Sph noid bon and s parat d from
anoth r by a mor or l ss ompl p rp ndi ular s ptum th ir form vari s

consid rably b in oft n subdivid d by irr ular oss ous lamin Th s sinus s
do not xist in child n but th y i cr as in siz advanc s Th y
par ially clos d in front and b low by two thin trian ular pla s of bon
Sph noidal turbinat d bon s l avin a round o nin at th ir upp r parts by
whi h th y communi at with upp r and ba k part of nos and occa

with ost rior thmoidal lls lat ral mar ins of this surfac
pr s nt a s rrat d d which articulat s with os planum of thmoid
ompl tin post rior thmoidal c lls low r mar in also rou h and s rra d
articulat s wi h orbital pro ss of palat bon and r mar in
with orbital plat of frontal bon pr s nts in
middl lin a trian ular spin rostrum which is ontinuous with v rtical
plat on ant rior surfa and is r c iv d into a d p ssur b tw n
of vom r ach sid may s n a roj ctin amina of bon which runs
horizontally inwards from n ar bas of pt ry oid roc ss h s lat s
t rm d va inal pro ss s articulat with d s of vom r los to
root of pt ry oid pro ss is a roov form d in o a com l t anal wh n
lat d with Sph noidal proc ss of palat bon is call d ala
tin anal and transmits palatin v ss ls and pharyn al n rv

two stron proc ss s of bon which aris at sid s
of body and curv d in a dir ction u wards outwards and ba kwards
b in prolon d b hind into a sharp point d xtr mity call d

ach win r s n s thr surfac s and a cir umf r n
or surfac forms part of middl fossa of skull it

d ly concav and pr s nts min n s and d pr ssions for onvolutions of
brain its ant rior and int rnal art s n a circular ap rtur

foram n rotundum for transmission of s cond division of f h n rv
hind and xt rnal to this a lar oval foram n foram n oval for trans

mission third division of fth small m nin al ar ry and small
p trosal n rv inn r sid of foram n oval a small a rtur may
o asionally s n pposit root of t ry oid pro ss it is foram n

transmittin a small v in astly in ap x of Spin of
is a short anal som im s doubl foram n Spinosum it transmits

middl nin al art ry surfac is onv x and divid d by a trans
v rs rid pt ry oid rid into two portions sup rior or lar r
onv x from abov downwards oncav from b for ba kwards nt rs into
formation of t mporal foss and attach s part of T mporal mus l
inf rior portion small r in Siz and oncav nt rs into forma ion of
zy omati fossa and a ords attachm nt to xt rnal pt ry oid muscl It
pr s nts at its post rior part a Sharp point d min nc of bon spinous
pro ss which is onn t d int rnal lat ral li am nt of low r j aw and

axator ympani muscl pt ry oid rid dividin t mporal and
zy omati portions iv s a ta hm nt to upp r ori in of xt rnal

muscl inn r xtr mity is lon trian ula Spin of bon whi h
s rv s to in r as xt nt of ori in of this muscl or
surfa smooth and quadrilat ral in form assists in formin out r wall of
orbit It is bound d abov by a s rrat d d for articula ion with frontal
bon b low by a round d bord r whi h n rs into formation of sph no
maxillary ssur int rnally it nt rs into formation of Sph noidal ssur
whilst xt rnally it pr s nts a s rrat d mar in for articulation with malar
bon upp r part of inn r bord r is a notch for transmission of a
bran h of o hthalmic art ry and at its low r part a small point d spin of
bon whi h s rv s for atta hm nt of part of low r h ad of xt rnal
r c us or two small foramina may o casionally s n for assa of
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art ri s th y call d from
body of Sph noid to Spin comm ncin from b hind out r half

this mar in is s rrat d for arti ulation with p rous por ion of t mporal
bon whils inn r half forms ant rior boundary of foram n la rum
m dium and pr s nts post rior ap rtur of Vidian canal front of
spin circumf r n of r at win pr s nts a s rrat d d b v ll d at

xp ns of inn r tabl b low and of xt rnal abov which arti ulat s
wi h squamous ortion of t m oral bon tip of r at win
a trian ular portion is s n b v ll d at xp ns of int rnal surfa for
articulation with ant rior inf rior an l of ari tal bon Int rnal to this
is a broad s rrat d d for articulation wi h frontal bon this surfac is
ontinuous in rnally wi h Sharp inn r d of orbital plat whi h assists
in formation of Sph noidal ssu

L pro ss s of In rassias two thin trian ular plat s of
bon which aris from upp r and ant rior art of body of Sph noid
and proj ctin transv rs ly outwards t rmi at in a mor or l ss acu point
sup rior surfa of a h is smooth at broad r int rnally han xt rnally and

supports ant rior lob of brain inf rior surfac forms ba k art
of roof of orbit and upp r bou dary of Sph noidal ssur or
foram n lac rum ant rius This ssur is of a trian ular form and l ads from
cavity of cranium into orbit it is bound d int rnally by body of
Sph noid abov by l ss r win and b lo by orbital surfac of
r at win and is conv rt d into a foram n by articulation of this bon with
frontal It ransmits hi d four h ophthalmic division of f h and

Six h n rv s and phthalmic v in ant rior bord r of l ss r win
is s rrat d for articulation with frontal bon post rior smooth and
round d r iv d into ss r of ylvius of brain inn r x r mity
of his bord r forms ant rior clinoid roc ss l ss r win is onn ct d to
Sid of body by two roots upp r thin and at low r thick r

obliqu ly dir t d and pr s ntin on its out r sid a small tub r l for atta h
m nt of o mon t ndon of muscl s of tw n two roots
is optic foram n for transmission of optic n rv and ophthalmic art ry

proc ss s
on ach Sid

d s nd r ndi ularly from
point wh r body and

r at n unit a h pro
c ss consists of an xt rnal
and an in rnal plat s pa
rat d b hind by int rv nin
no h but j oin d artially in
front

isbroad and thin turn d a
li tl outwards and forms part
of inn r w l of zy o
matic fossa It iv s attach
m nt by its out r surfa to

xt rnal pt ry oid its
i n r surfac forms part of
pt ry oid fossa and iv s attachm nt to Int rnal t ry oid

is much narrow r and lon r curvin outwards at its xt mity
into hook lik proc ss of bon hamular proc ss around which turns
t ndon of T nsor palati muscl bas of this pla is a small oval
shallow d pr ssion scaphoid fossa from which aris s T nsor palati and
bov which is s n post rior ori c of Vidian canal out r surfac
of his plat forms part pt ry oid fossa inn r S rfac formin out r
boundary of post rior ap rtur of nar s two pt ry oid plat s

h noid on ost rior ur a
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s arat d low by an an ular not h in whi h pt ry oid roc ss or tub rosity
of palat bon is r c iv d an rior surfac of pt ry oid proc ss is
v ry broad its bas and supports k l s an lion It r s nts abov
an rior ori c of Vidian canal and b low a rou h mar in which articulat s
wi h p rp ndicular plat of palat bon

Sph noid bon is d v lop d by c ntr s for
Sph noidal division and four for v lopm n ph noid

ant rior sph noid six ntr s ntr s

for ost sph noid for ach
r at r win and xt rnal pt ry oid lat
for a h int rnal pt ry oid plat

two for ost rior part of body
four for ant rior S h noid
for ach l ss r win and ant rior art

of body and for a h Sph noidal
turbinat d bon tak s plac
th s pi c s in followin ord r
r at r win and xt rnal pt ry oid plat
rst form d ranul s b in

d posi d clos to foram n rotundum on ach sid at about s cond month
of f tal lif ossi cation spr adin outwards into r at win and downw rds
into xt rnal t ry oid proc ss ach int rnal p ry oid plat is th n fo m d
and b om s uni d to xt rnal about middl of f tal lif two
c ntr s for ost rior part of body app ar as s arat nucl i sid by Sid
b n ath s lla Tur i a th y j oin about middl of f tal lif into a Sin l
pi whi h r mains ununi d to r st of on until aft r bir h ach l ss r
win form d by a s para c ntr whi h app ars on o t r sid of ptic
foram n about third month th y b com unit d and j oin with body
at about i h h month of fo tal lif about of third y ar
ossi ation has mad its app aran in Sph noidal s on y bon s

bir h Sph noid consis s thr i c s viz r at r win and
proc ss s on a h sid l ss r win s and body unit d rst

y ar af r birth r at r win s and body unit d rom t nth to
tw lfth ar spon y bon s om nc th ir junction to Sph noid and
com compl t ly unit d by tw nti th y ar astly Sph noid j oins
occipital

Sph noid arti ulat s with bon s of cranium and
of fac two malar two palat and vom r xact xt nt of

lation wi h a h b n is sh wn in a ompanyin ur s
T mporal xt rnal ry oid Int rnal t ry oid

up rior cons ric or T nsor pala i axa or tym ani vator palp br bliquus
su rior up rior r tus Int rnal r tus Inf rior r tus xt rnal r ctus
xact attachm nt of muscl s of to Sph noid bon

THE SPHEN IDAL NGY B NES
two thin curv d lat s of bon which

x st as s para pi s up ft nth y ar Th y situat d at ant rior
and inf rior part of body of sph noid s rvin to clos in Sph noidal
sinus s in this situation Th y irr ular in form thi k and ap rin to
oint b hind broad r and thi n r in fron Th ir inn r surfac whi h looks
towards avity of sinus is oncav th ir out r surfa conv x ach
bon art ulat s front with hmoid an ap rtur of variabl siz b in l ft
in h ir ant rior wall which com unicat s with post rior thmoidal c lls
b h nd po nt plac d und r vom r and is r iv d b tw n root of
pt ry oid proc ss on out r sid and rostrum of S h noid on

nn r xt rnally it articulat s with alat
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ETHM ID
a si v is an xc din ly li ht spon y on of a cubical

form si uat d an rior part of bas of ranium b tw n two
roo of nos

onsists of hr par s a
horizontal plat whi h forms
part of bas of cra
nium a p r ndi ular plat
whi h forms part of
tum nasi and two lat ral
mass s of c lls

or
forms part

of ant rior fossa of
as of skull and is

into thmoid notch
of frontal bon b tw n
two orbital plat s
upward from

mi dl lin of this plat at its
for part is a thi k smooth
trian ular proc ss bon

rista call d from its r s mblanc to a co k s comb Its bas o ns
cribriform lat Its post rior bord r lon thin and Sli htly curv d s rv s for
atta hm nt of falx c r bri Its ant rior short and thi k articulat s with
frontal bon and pr s nts at its low r part two small proj tin which
r iv d into orr spondin d pr ssions in frontal compl tin foram n
um b hind Its sid s smooth and som tim s bul in wh n it to

n los a small S inus ach sid of crista alli cribriform plat is
con av to support bulb olfa tory n rv s and p rforat d by num rous
foramina for passa of its lam nts Th s foramina consist of thr s ts
corr spondin to hr s ts of olfactory n rv s an inn r which lost in
roov s on upp r part of s ptum an out r continu d on to surfa
of upp r spon y bon s whilst middl run Simply throu h bon
and transmit n rv s distribut d to roof of nos front part of
c ibriform plat by sid of crista alli is a small ssur which rans

mi s asal branch of ophthalmic n rv and at its post rior art a trian
ular notch which r c iv s thmoidal S in of S h noid

rp n i ul r la hm id nlar d h wn
is a th n r movin i ht t ral ass

ntral lam lla of bon
which d sc nds from
und r surfac of
ribriform plat and
assists in formin
s ptum of nos Its
an rior bord r
lat s with frontal
spin and cr st of
nasal bon s Its post
rior divid d into two
parts is conn ct d by
upp r half with

rostrum of
its low r halfwith
vom r

thmoid on ut r ur a nlar d
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rior or r s rv s for attachm nt of trian ular cartila of nos
a h Sid of p rp ndi ular plat num rous roov s and canals s n

l adin from foramina on cribriform lat th y lod lam nts of
lfa tory n rv s

L of thmoid mad up of a numb of thin wall d
c llular avi i s call d In disarticulat d bon many
of th s ap ar to brok n but wh n bon s articulat d th y clos d
in in v ry part sup rior surfac of ach lat ral mass r s nts a numb r of
th s appar ntly half brok n c llular Spac s th s how v r ompl t ly los d
in wh n articulat d with d s of thmoidal ssur of frontal bon
rossin this surfac s n two roov s on ach sid conv rt d into canals by
arti ula ion with frontal th y ant ri r and post rior thmoidal fora
mina Th y p n on inn r wall of orbit and transmit ant rior
ant rior thmoidal v ss ls and nasal n rv post rior ost rior thmoidal
art ry and v in ost rior surfac also pr s nts lar irr ular llular
cavi i s whi h clos d in by articulation with Sph noidal turbinat d bon s
and orbital proc ss of palat lls at ant rior surfa compl t d
by la hrymal bon and nasal ro ss of sup rior maxillary and thos
b low also by sup rior maxillary out r surfa of ach lat ral mass
is a thin smooth squar pla of bon call d it forms part of
inn r wall of orbit and arti ula s abov with frontal b low wi h
s p rior maxillary and orbital roc ss of alat in front with lachrymal
and b hind wi h S h noid

c llular caviti s of ach lat ral mass thus wall d in by lanum on
out r Sid and by its arti ulation with th r bon s alr ady m n ion d

divid d by a thin transv rs bony partition into two s ts which do not
nicat wi h ach oth r th y t rm d and

form r most nu rous communica with frontal sinus s abov
and middl m atus b low by m ans of a lon c llular canal
infundibulum post rior small st and l ast num rous p n into su
rior m atus and communicat o casionally with Sph noidal sinus s b hind If
inn r wall a h la ral mass is now xamin d it will s n how th s

c llular avi i s ommunicat with nos int rnal surfac of ach lat ral
mass pr s nts at its upp r and back part a narrow horizontal ssur sup
rior m a us of nos bound d abov by a thin curv d plat of bon
sup rior turbinat d bon of thmoid m ans an ori c at part
of his ssur post rior thmoidal c lls o n into nos low sup rior
m atus s n conv surfac of anoth r thin onvolu d plat of bon
middl turbina d bon It xt nds alon whol l n th of inn r wall of
ach la ral mass low r mar in fr and thick and its concavity dir ct d
outwards assists in formin middl m atus It by m ans of a lar ori c
at upp r and front part of this ssur that ant rior thmoid c lls and
throu h th m fron al sinus s by m ans a funn l shap d anal infundi
bulum communi at with nos It will r mark d that whol of this
surfac is rou h and mark d with num rous roov s and ori c s which run
n arly v rtically downwards from ribriform plat h y lod ranch s
of lfactory n rv which distribut d on mucous m mbran cov rin
this surfa rom inf rior part of a h lat ral mass imm diat ly b n ath
os planum th r proj ts dow wards and ba kwards an irr ular lamina of

on call d from its hook lik form it s rv s to clos in
upp r part of ori c of antrum and articulat s with inf rior turbi

at d bon

c ntr s for p rp ndicular lam lla and for
a h la ral mass

lat ral mass s rst d v lop d ranul s makin th ir rst app ar
an planum b tw n four h and f h mon hs f al lif and
aft rwards in s on y on s bir h b n consists of lat ral
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mass s which small and ill d v lop d but wh n p rp ndicular and hori
plat s b in to ossify as th y do about rst y ar aft r birth lat ral

mass s b com join d to ribriform pla formation and in r as in
thmoidal c lls which compl t formation of on tak lac about
fth or sixth y r

With ft n bon s sph noid two s h noidal turbinat d
frontal and l v n of fa two nasal two su rior maxillary two lachry
mal two palat two inf rior turbinat d and vom r

THE RMIAN B NES
ormian bon s call d also from th ir n rally trian ular form

irr ular lat s of bon pr s ntin much variation in situation
numb r and siz Th y most commonly found in cours of su r s
sp cially lambdoid and sa ittal wh r th y occasional y xist of lar siz
sup ri r an l of occipital and ant rior sup rior an l of pari tal

b n occasionally r plac d by lar Wor ian bon s Th y not limit d to
v rt x for th y occasionally found at Sid of skull in situation of
ant rior inf rior an l of pari tal bon and in squamous su ur and

mor rar ly th y hav b n found at bas in sutur b tw n Sph noid
and hmoid bon s Th ir si vari s in som cas s not b i lar r than a pin s
h ad and con n d ntir ly to out r tabl in oth r cas s lar that a pair
of h s bon s form d whol of that portion of o i ital bon abov
sup rior urv d lin s as d s rib d by cl d and o h rs Th ir n mb r is
most n rally limit d to two or t but mor than a hun d hav b n found
in Skull of an adul hyd o phalic sk l ton It ap ars most robabl that
h y whi h du i th i d v lop
m nt and rowth r main s para from adj oinin bon s In th ir d v lo m nt
s ru tur and mod of articulation th y r s mbl oth r cranial bon s

B NES THE FACE
acial on s fourt n in numb r viz
Two Nasal alat
Two up rior axillary Two Inf rior urbinat d

a hr mal Vom r
Two alar Inf rior a illary

ASAL B NES
Nasal on s two small blon bon s varyin in Siz and

form in di r nt individuals th y lac d sid by Sid at middl and u r
art of fac formi by th ir j unction brid of nos ach bon

r s nts for xamina
asal tion two surfac s and

four bord rs
surfa is oncav from
abov downwards con
from Sid to sid

it is cov r d by
om r ssor nasi mus
mark d by nu
small art rial

furrows andp rforat d
about its ntr by a
foram n som tim s
doubl for trans

of a small v in om tim s this foram n abs nt on or both S d s
occasionally foram n c cum ns on this surfa surfac

i i
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concav from sid to sid conv x from abov do nwards in which dir ction it
is trav rs d by a w ll mark d lon itudinal roov som tim s a canal for
passa a branch of nasal n rv sup rior bord r is narrow thick
and s rrat d for articulation wi h nasal not h of frontal bon
rior bord r broad thin Sharp dir d obliqu ly downwards outwards and
ba kwards s rvin for atta hm n of lat ral car ila of nos This
bord r pr s nts abo t its ntr a not h whi h transmits branch of nasal
n rv abov r f rr d to and is prolon d at its inn r xtr mi y into a sharp
Spin which wh n articulat d with p osit bon forms nasal an l
xt rnal bord r s rrat d b v ll d at xp ns of int rnal surfac abov
and of xt rnal b low to articulat with nasal roc ss of sup rior
maxillary int rnal bord r thick r abov than b low arti ulat s with its
f llow of opposit Sid and rolon d b ind into a v rtical cr st which
forms part of s ptum of nos this cr st arti ulat s with nasal Spin

frontal abov and p rp ndicular plat of thmoid b low
c ntr for ach bon which a p ars about sam riod

in v rt br
With four bon s two cranium frontal and thmoid

and two of fa op osit nasal and su rior maxillary
No muscl s dir ctly attach d to this bon

SUPERI R X LL RY B NE
u rior axillary is of most im ortant bon s of fac in

sur i al oint of vi w on account of numb r of dis as s to which som of
parts liabl minut xamination b c s th r for a matt r of

importanc is lar st bon of fac xc in low r j aw
and forms by its union with its f llow of o posi Sid whol of
j aw a h bon assists in formation of thr cavi i s roof of

mouth oor and out r wall of nos and oor of orbit n rs
into formation of two foss zy omatic and Sph no maxillary and two
ssur s Sph no maxillary and maxillary ach bon r s nts for
xamination a body and four proc ss s malar nasal alv olar and palatin

body is som what quadrilat ral and is hollow d out in its int rior to form
a lar cavity an rum of i hmor It pr s nts for xamination four
fac s an xt rnal or facial a ost rior or zy omati a su rior or orbital and an
int rnal

or is dir t d forwards and outwards In
m dian lin of bon just abov incisor t th is a d pr ssion incisiv

or myr iform fossa whi h iv s ori in pr ssor labii sup rioris nasi
bov and a li l xt rnal to ompr ssor naris aris s or xt rnal and
imm diat ly b n a h orbit is anoth r d pr ssion canin fossa lar r and
d p r than incisiv fossa f om which s parat d by a v rti al ri
canin min nc corr spondin to sock t of cani too h nin
fossa iv s ori in to vator an uli oris bov anin fossa infra
orbital foram n rmina ion of infra orbital canal it transmits infra
orbital n rv and art ry bov infra rbital foram n is mar in of
orbit which a ords artial a tachm nt to vator labii sup rioris proprius
muscl

or is onv x dir t d ackwards outwards
and forms part of zy omati fossa It pr s nts about its c ntr two or hr
roov s l adin to anals in subs anc of bon h y t rm d

and transmi pos rior d ntal v ss ls and n rv s
low r part of this surfac is a round d min nc maxillary tub rosity

sp ially p omin nt aft r row h of wisdom tooth rou h on inn r Sid
for ar ulat on th tub rosity of palat bon up r and inn r
art this surfac com n m nt of a roov whi h runnin dow on



I XILL Y N

nasal surfac of bon is conv rt d into a canal articulation with palat
bon formin ost rior alatin canal

or is thin smooth irr ularly quadrilat ral and
forms par of oor of orbit is bound d int rnally by an irr ular
mar in whi h articula s with thr bon s in front with lachrymal in
middl with lanum of thmoid and b hind with orbital proc ss
of palat bon post riorly by a smooth round d d which nt rs into
formation of S h no maxillary ssur and which som tim s articulat s at its
ant rior xtr mity with orbi al lat of Sph noid bound d xt rnally

up or axill ry on ut r u ac

D

malar roc ss and in front by part of circumf r nc of orb t continuo s
on inn r sid with nasal on out r Sid with malar proc ss lon
middl lin of his surfac is a d p roov infra orbital passa of
infra orbital n rv and art ry This roov comm nc s at iddl of

ost rior bord r of bon and passin forwards t rminat s in a canal which
subdivid s in o two branch s of canals infra orbital p ns just b low
mar in of orbit oth r small r and most post rior runs in

substan of ant rior wall of an rum it is all d ant rior d ntal trans
mittin ant rior d ntal v ss ls and n rv s to front t th of u p r j aw

is un qually divid d into arts by a hori
proj ction of bon palatin proc ss hat ortion abov alat pro

ss forms art of out r wall of nos portion b low it forms ar of
avity of mouth sup rior division of this surfa r s nts a lar

irr ular shap d op nin l adin into antrum of i hmor upp r
bord r of this ap rtur a numb r of brok n c llular aviti s which in ar

Skull clos d in by thmoid and lachrymal bon s low
ap rtur is a smoo h concavity whi h forms part of inf rior m a us of nos
rav rs d by a ssur maxillary ssur whi h runs from low r part of
ori c of antrum obliqu ly dow wards and forwards and r iv s maxillary
proc ss of pala hind it a rou h surfac wh h arti ula s wi h
p rp ndicular plat of palat bon trav rs d by a roov whic com
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n ar middl of ost rior bord r runs obliqu ly downwards and
orwards and forms wh n compl t d by its articulation with palat n
post rior alatin canal In front of op nin in antrum is a d p roov
conv rt d into a canal by lachry al and inf rior turbinat d bon s and lod in
nasal duct or ant riorly is a w ll mark d rou h rid inf rior turbi
cr st for articulation with inf rior turbinat d bon concavity

abov this rid forms part of middl m atus of nos whilst that b low it
forms part of inf rior m atus inf rior division of this surfac con av
rou h and un v n and rforat d by num rous small forami a a sa of

nutri nt v ss ls
p rior axillary on Inn r u a

or axillary inus a lar trian ular sha
cavity hollow d out of body of maxillary bon its a x dir ct d
wards is form d by malar proc ss its bas by out r wall of nos
walls v rywh r xc din ly thin its roof b in form d by orbital

lat its oor by alv olar pro ss bound d in front by facial surfac
b hind by zy omatic Its inn r wall or bas r s nts in disarticulat d
bon a lar irr ular a rtur which ommuni at s wi nasal foss
mar ins of this ap rtur thin and ra d ap rtur its lf is much
tra t d by arti ulation wi h hmoid abov inf rior turbinat d b low
and ala bon b hind In ar icula d skull this cavity co uni at s
with middl m atus of nos n rally by two small a rtur s l ft b tw
abov m ntion d bon s In r nt stat usually only small op nin

xists n ar upp r par of avi y su ci ntly lar to admit of a
rob r st b in ll d in by linin m mbran of sinus
rossin avity of antrum oft n s n s v ral proj ctin lamin of

on similar to hos s n in sinus s of cranium and on out r wall
post rior d ntal canals transmittin post rior d ntal v ss ls and n rv s to
t th roj ctin into oor s v ral conical proc ss s corr spon in to
roots of r and s ond molar t th in som cas s oor is v n
by t th in this situation is from x r m thinn ss of walls

of this cavity that nabl d xplain how umours rowin fro
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antrum ncroach upon adj ac nt parts ushin oor of orbit and
displacin y ball proj ctin inward into nos protrudin forwards on

h k and makin th ir way ba kwards into zy oma i fossa and down
wards i o mou h

is a rou h trian ular min nc situat d at an l of
s para ion of fa ial from zy oma ic surfac In front it is on av
formin par of facial surfac b hind it is also oncav and forms art of
zy omatic fossa sup riorly it is rou h and s rrat d for articulation with
malar bon whils b low a romin nt rid marks division b tw n
facial and zy omati surfa s

a hick trian ular lat of bon which proj cts u wards
inwards and backwards by sid of nos formin its lat ral boundary Its
xt rnal surfac is on av smoo h rforat d by num rous foramina and iv s
atta hm nt to vator labii sup rioris al qu nasi rbicularis palp brarum
and T ndo o uli int rnal surfac forms part of inn r wall of nar s
articulat s abov wi h fron al and pr s nts a rou h un v n surfac whi h
articulat s with thmoid bon closin in ant rior thmoid c lls b low his
a transv rs rid sup rior turbinat d cr st for articulation with middl

turbinat d bon of hmoid bound d b low by a smooth oncavity which forms
art of middl m atus b low this inf rior turbina d r st al ady
s rib d for arti ulation with inf rior turbinat d bon and still mor inf riorly
concavi y which forms par of inf rior m atus ant rior bord r of

asal roc ss is hin and s rrat d for arti ulation wi h nasal bon os
rior bord r thick and hol ow d into a roov for nasal du t of two mar ins
of this roov inn r arti ulat s wi h lachrymal bon out r
formin part of ir umf r nc of orbit ust wh r this bord r j oins
orbital surfa is a small tub r l lachrymal tub r l This s rv as a uid
to sur on in p rformanc of o ration for stula
lachrymal roov in ar iculat d skull is conv rt d into a canal by lachrymal
bon and la hrymal proc ss of inf rior turbinat d it dir ct d downwards
and a littl backwards and outwards is about am t r of a oos quill sli htly
narrow r in middl than at i h r xtr mity and lod s nasal duct

is thick st art of bon broad r b hind than in
front and xcavat d into d p caviti s r p ion of t th Th s
caviti s i ht in numb r and vary in siz and d pth accordin to t th
h y ontain thos for canin t th b in d st thos for molars
b in wid st and subdivid d into minor caviti s thos for incisors b in sin l
but d p and narrow

thick and stron proj ts horizontally inwards from
inn r surfac of bon It is much thi k r in front than b hind and forms
oor of nar s and roof of mou h Its upp r surfa is con av from
sid to sid smoo h and forms part of oor of nos In front is s n
upp r ori c of ant rior pala in incisor anal which l ads into a fossa
form d by jun tion of two sup rior maxillary bon s and situat d imm

b hind incisor t th It ransmi s ant rior palatin v ss ls
naso palatin n rv s assin throu h int r maxillary sutur inf rior
surfa also con av is rou h and un v n and forms art of roof of
mouth This surfac is p rforat d by num rous foramina for passa of
nu ri ious v ss ls chann ll d at back part of its bord r by a lon i

roov som tim s a canal for transmission of post rior palatin
v ss ls and a lar n rv and pr s nts littl d pr ssions for lod m nt of ala
tin lands This surfa pr s nts ant riorly low r ori of ant rior pala
tin fossa ou r bord r is rmly unit d wi h r st of bon inn r
bord r is thi k r in front than b hind rais d abov into a rid whi h with

orr s ondin rid in pposi bon forms a roov for r tion of
vom r an rio mar in is bound d by hin con av bord r of

p nin of nos rolon d forwar int rnally into a sharp roc ss formin
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with s milar roc ss of p osit on nt rior nasal s in
bord r is s rrat d for articulation with horizontal lat palat

bon
This bon is form d at such an arly riod and

cation proc ds with such rapidity that it b n found impracticabl
hith rto to d t rmin with ac u
racy its numb r of c ntr s It
a p ars how v r probabl that
it has c n r s of d v lo
m nt viz for nasal and
facial ortions for orbital
and malar for incisiv
and for palatal ortion
clud n ntir alat xc t

s m nt
siv ortion is indicat d in youn
bon s by a ssur which marks
a small s m nt of alat

includin two incisor t th
In som animals his r mains
rman ntly as a s parat i c
constitutin int rmaxillary
bon and in human subj ct
wh r j aw malform d
a d tach d pi c is oft n found
in this situation most probably
d ndin upon arr st of

of this ntr
maxillary sinus app ars at an

arli r riod than any oth r sinus s its d v lopm nt comm ncin about
fourth month of f tal lif

With bon s two cranium frontal and thmoid
and wi h s v fac viz nasal malar lachrymal inf rior turbinat d
alat vom r and its f llow of p osi sid om tim s it articulat s with
orbital plat of sph noid

rbi ularis palp brarum bliquus inf rior oculi va
tor labii sup rioris al qu nasi vator labii sup rioris proprius va or an uli
oris om r ssor naris pr ssor nasi ass t r uccinator

v lopm nt up rior axillary on
our ntr s

L HRY L NES

L small st and most fra il of all on s fac
situat d at front part inn r wall of
orbit and r s mbl som what in form thinn ss
and siz a nail h n th y t rm d

ach bon r s nts for xamination
two surfa s and four bord rs x rnal

or orbital surfa is divid d by a v rti al
ri into two parts por ion of bon front
of this rid pr s nts a smoo h oncav
dinal roov fr mar in of whi h uni s with
nasal proc ss of sup rior maxillary bon

compl tin lachrymal roov upp r part
of this roov lod s l low r
part is ontinuous with t lachrymal anal and
lod s nasal duct por ion of bon
hind rid is smooth sli htly on av and
orms part of inn r wall of orbit

a h mal on
xt rna a
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rid and part of orbital surfac imm diat ly b hind it a ords attachm nt
T nsor tarsi it t rminat s b low in a small hook lik proc ss whi h

lat s with lachrymal tub rcl of sup rior maxillary bon and compl t s
upp r ori c la hrymal canal som tim s xis s as a s parat pi c

whi h is th n call d int rnal or nasal surfac
r s nts a d pr ss d furrow orr spondin to l vat d rid on out r
surfac surfa of bon in front of this forms part of middl m a us
and that b hind it articulat s with thmoid bon llin in ant rior
thmoidal c ls ant rior is lon st and articulat s
with nasal proc ss su rior maxillary bon post rior thin and
un v n arti ula s with os planum of thmoid sup rior bord r
short st and thi k st arti ulat s with int rnal an ular pro ss of frontal
bon inf rior is divid d by low r d of v rtical r st into two
parts post rior articulatin wi h orbital plat sup rior maxillary
bon ant rior po tion b in prolon d downwards into a poin d pro ss
whi h artic at s with la hry al pro ss of inf rior turbinat d bon
assis in in formation of lachrymal canal

a sin l c ntr which mak s its app aranc soon aft r ossi
of v t br has comm nc d

With four bon s two of craniu frontal and thmoid
and two of fa sup rior maxillary and inf rior turbinat d

T nsor tarsi

THE L R NES

two small quadran ular bon s situat d at u r and out r
art of fa formin promin nc of ch k part of out r wall and oor
of orbit and part
poral and zy oma i foss ach
bon pr s n s for xamination an
xt rnal and an in rnal surfa
four proc ss s orbita
maxillary and zy oma ic and
four bord rs xt rnal
fac smooth onv x
p rfora d n ar its c ntr by
or two small a rtur s malar
canals for passa of small
n rv s and v ss ls ov r d by

rbicularis palp brarummus
and a ords attachm nt to

Zy omaticus major and minor
mus l s

int rnal surfac
dir ct d backwards and inwards
concav r s ntin int rnally
a rou h rian ular surfac for articulation with su rior maxi ary on and
x rnally a smooth con av surfac which forms ant rior bound ry of
poral fossa abov wid r b low wh r forms part zy omati fossa This
s rfac pr s nts a lit l abov c ntr ap rtur of or malar canals and
a ords attachm nt to part two muscl s t mporal abov and mass t r b low

four proc ss s is thick and s rrat d and ar i ulat s wi h
xt nal an ular pro ss frontal bon proc ss is a thi k and
stron plat which proj cts backwards from orbital mar in of bon
pp r surfa smooth and on av forms by its junction wi h r at ala
sph noid out r wall of orbit Its und r surfac smooth and conv x

forms par of t mporal fossa ant rior mar in smooth and round d
formin part of circumf r n of orbit Its sup rior mar in rou h

alar on ut r ur
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dir ct d horizontally articulat s with frontal b hind xt rnal an ular
proc ss post rior mar in is rou h and s rrat d for articulation with
Sph noid int rnally it also s rrat d for articulation wi h orbital pro ss of
sup rior maxillary an l of j unction of s h noid and maxillary

portions a short round d non articular mar in is som tim s s n this forms
ant rior boundary sph no l on

ssur o as onally
no su h non articular sur ac
xists ssur b in ompl t d
by dir ct j un tion of
maxillary and sph noid bon s
or by int rposition of a small
Wormian bon in an ular
int rval b tw n th m

up r surfac of
orbital pro ss s n ori

of or two malar canals
of th s usually o ns on

ost rior surfac oth r occa
two on facial

fa h y transmit lam nts
orbital branch of su

rior maxillary n rv
proc ss is a rou h trian

ular surfac which ar i ulat s with su rior maxillary on
roc ss lon narrow and s rrat d articulat s ith zy omati proc ss
t mporal bon sup rior or orbital is smooth ar h d
and forms a onsid rabl art circumf r nc of orbit inf rior or
zy omati is ontinuous with low r bord r of zy omatic ar h a ordin
at achm nt by its rou h d to ass t r muscl ant rior or maxillary
ord r rou h and b v ll d at x ns of its inn r tabl to articulat with
sup rior maxillary bon a ordin atta hm nt by out r mar in to

l vator labii sup rioris roprius just at point of ju c ion with su rior
maxillary os rior or t mporal bord r cu v d lik an italic is con

abov wi h omm n m nt of t mporal rid b low with
upp r bord r of zy oma i arch it a ords a tachm nt to t m oral fas ia

a sin l c ntr of ossi cation which a p ars at about sam
p riod wh n ossi ca ion of v rt br comm nc s

i h four bon s thr of ranium frontal ph noid and
t mporal and fa su rior maxillary

vator labii su rioris pro ri Zy omati us maj or
and minor ass t r and T mporal

Inn r ur a

THE L TE NES

alat on s situat d at post rior art nasal foss w d d in
b t n sup rior maxillary and t ry oid ro ss sph noid In form
th y som what lik l tt r ach b n assists in formation thr cavi
ti s and out r wall of nos roof mo th and oor
orbit and nt rs into formation of thr foss zy omatic sph no

maxillary and pt ry oid a h bon consists of two ortions an inf rior or
horizontal plat a sup rior or v rti al pla

is hi k a quadrilat ral form and pr s nts two
fac s and four bord rs sup rior surfa oncav from sid to sid forms
ba k part of oor of nar s inf rior surfac sli htly concav and

rou h forms back part of hard palat its post rior part may s n
a transv rs rid or or l ss m rk d for at achm nt of t ndon of
T nsor alati muscl out r xtr mity of this rid is a d p roov con
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rt d into a canal by its articula ion with tub rosity of su rior
lary bon and formin post rior palatin canal N ar this roov ori s
of or two small anals a ssory post rior pala in may fr qu n ly s n

an rior bord r is s rrat d b v ll d at xp ns of its inf rior surfac and
arti ula s wi h palat roc ss of sup rior maxillary bon post rior
bord r is con av fr and s rv s for at a hm nt of soft palat
in r xtr mi y is shar and point d and wh n unit d with pposit bon
forms a proj ctin pro ss ost rior nasal s in for attachm nt of
zy os uvul xt rnal bord r is unit d with low r part

lat almost at ri ht an l s int rnal bord r thick st is s rrat d
for arti ulation with its f llow of pposit sid its sup rior d rais d
in o a rid which unit d with op osit bon forms a roov in which
vom r is r c iv d

is thin of an oblon form and dir ct d u wards
and nwards It

alat on Int rnal Vi w ar d
pr s nts two surfa s an
xt rnal and an int rnal
and four bord rs

s n s at its low r part a
broad shallo d pr ssion
whi h fo ms part of
lat al boundary of

m atus Imm diat ly
abov this is a w ll mark d
horizontal rid
rior turbinat d cr st for
articulation of
turbinat d bon

abov this a s cond broad
shallow d pr ssion may
s n which forms part

of lat ral boundary of
iddl m atus sur

mount d abov by hori
rid l ss romin nt

than inf rior su rior turbinat d cr st for articulati n of middl
turbinat d bon bov sup rior turbinat d r st is a narrow horizontal
roov whi h forms art su rior m atus xt rnal surfac is ou h
and irr ular hrou hout r at r part of xt nt for articulation with
inn surfac of sup rior maxillary bon upp r and back art b in smooth
wh r it nt rs into formation of y omatic fossa it also smoo h in
front wh r cov rs or c of antrum This surfac r s nts towards
its ba k part a d p roov conv rt d into a anal ost rior alatin by its
arti ulation wi h sup rior maxillary bon It transmits post rior pala
tin v ss ls and a lar n rv ant rior bord r thin irr ular and pr s nts
opposit inf rior turbinat d cr st a point d roj ctin lamin maxillary
ro ss of palat bon whi h is dir t d forwards and los s in low r
and ba k part op nin antrum b in r iv d in o a ssur tha
xis s at inf rior part of this ap rtur ost rior bord r pr s nts
a d p roov d s of which s rra d for ar i ulation with

of sph noid low r part of this bord r is s n a pyramidal
ro ss bon or tub rosity of pa at whi h
r iv d into an ular int rval b tw n two pt ry oid plat s of
sph noid at th ir inf rior xtr mity This proc ss pr s n s at ba k art
hr roov s a m dian and lat ral on s for r is smooth and forms
art of p ry oid fossa a ordin atta hm nt to Int rnal t ry oid muscl
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whilst lat ral roov s rou h and un v n for articulation with ant rior
bord r a h pt ry oid plat bas this pro ss continuous with
horizontal portion bon pr s nts ap rtur s of ac ssory d s ndin
alatin canals whilst its out r surfac rou h for articulation with inn r
surfa body of su rior maxillary bon sup rior bord r of
v rtical plat pr s nts two w ll
mark d pro ss s s parat d by
an int rv nin not h or foram n
ant rior or all d

post rior

dir ct d upwards and outwards
plac d on a hi h r l v l than
sph noidal It pr s nts

surfac s whi h nclos a hollow
llular cavity and conn ct d

rp ndi ular lat by a
narrow onstrict d n ck
th s surfac s thr
articular two non articular or
fr surfac s thr
lar ant rior or maxillary
surfac which is dir ct d for

alat on ost rior Vi w ar d

wards outwards and downwards
an blon form and rou h

for articulation with su rior
maxillary bon ost rior
or sph noidal surfac dir ct d
ackwards u wards and inwards It ordinarily r s nts a small half c llular
cavi y whi h communicat s with sph noidal sinus and mar ins of which
s rra d for articulation with v rtical part of sph noidal turbinat d bon
int rnal or thmoidal surfac is dir ct d inwards upwards and forwards

and ar iculat s i h lat ral mass of thmoid bon In som cas s
c llular cavity abov m ntion d op ns on this surfa of bon it h n

wi h post rior thmoidal c lls or rar ly it o ns on both surfa s
and th n communicat s with ost rior thmoidal c lls and sph noidal
sinus non articular or fr surfac s orbital proc ss sup rior
or orbital dir ct d upwards and outwards of a trian ular form concav smooth
ar i ulatin wi h sup rior maxillary bon and formin ba k art of
oor of orbit xt rnal or zy omatic surfa dir ct d outwards ba k
wards and downwards is of an blon form smooth and forms art
zy omati fossa This surfa is s parat d from orbital by a smooth round d
bord r whi h nt rs into formation of sph no maxillary ssur

of a at bon is a thin com r ss d lat much
small r than orbital and dir c d upwards and inwards It r s nts thr
surfac s and two bord rs sup rior surfac small st of thr
lat s with horizontal part of sph no dal turbinat d bon it pr s nts a
roov which contribut s to forma ion of palatin canal
int rnal surfa is con av and forms art of out r wall of nasal fo sa

xt rnal surfac is divid d into two parts an articular and a non articular
portion non articular portion is smooth and fr formin part of zy o
mati fossa whilst b hind is a rou h surfa for articulation wi h inn r surfac

t ry oid proc ss of sph noid ant rior bord r forms post rior
boundary Sp no palatin foram n post rior bord r s rrat d at
xp ns out r abl articulat s with int rnal surfac of t ry oid
pro ss

orbital and s h noidal roc ss s s arat d from anoth r a d


