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It is the median space of the chest cavity extending from its 
inlet to its outlet, and is bounded on each side by pleura 
and lung. 

For the purpose of description, it is divided into 
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1) Superior mediastinum : 

It is the area above a line extending from the sternal angle 
to the lower border of 4th thoracic vertebra. It extends 
from the manubrium sterni (anteriorly) to the vertebral 
column (posteriorly). 
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The part below the superior mediastinum (inferior me
diastinum) is divided into 3 parts : 

a - Anterior mediastinum : anterior to the heart. 

b - Middle mediastinum occupied by the heart and 
pericardium. 

c - Posterior m.ediastinum : posterior to the heart. 

---

angle - - (... 

'""'" ,, 
or medt~sttraJflt --- - 1 ,. P;/lil!l-;/!J/"ll/1:/ - -

body of •, I lj;l/1'/ / 
sternum /0 J i//f,f/~~~/;,,/:}.~ I/ 

J
__j____j j "I!J/:;;;;::1[/'1.1/1, I :;/!J./II,./l//1;; . 

~"'!,~;/'!'" 1/l. """'' lr1·: · ·,.vilffq · 
med1astin::+V~ ~ 

• 1rho1d ll orocess \ V 

diaphraqm 

superior mediastinum 

inferior ffiedia~tinum 

'-.... 

C' ' 0 L-lf~r, oY IV\ ( cL 1.A 5 t; v1 v1 lM 

F1 r1 r '- n n -~ M i\..V\vd,) y ~ l.\w. 

.::_:; t~: rV1,· 

T _Tlf -::; . ___,.. \ . 

~ C~ h rl Lii v e_ r 'n:: b •1.(... 

Su_f. ---?

; {\ ~ - -----tr 

-ll.. ~~,"\.c.(_ \. V\14:. 
\VV\0...~;V\<I.rj [1•\n<. 

~c,)S,~) {vilrv\ ?{cr,.J' •1tJ"

;\.V\-t(_r•u~ w ~ c1-w~ bcdq 

ct {.~be~ cL Lff:.[-.., {J~.;y.lCl.( 
V ( r t (._ h r'L (-'('!it(. (I ~·y ~) 

pas ler 1or 111edi as t 1 nUin ~{eflb Arc/!, of (/cr+.z.. 
~ 

I.-. ()e . "YY) c J ,·rt S+i /lt-1 w. / · ,-f' rr gy 
<'I.V~J rcictf:ecl .5"trillcftlreJ 

Ante r / rJiY J:; ):> ;3 ocFy (3 ST-ern 1,1 M.A. 

fcStt.ri~J~ t:wer ?{ UrJY.1,
4

·c 

.~ "Tc r' ~l-s --";>- I """''V; n r1 ( J r ~,1 VI(' 

I"~ u, n f._~ -~ {t"' H,"c c><t(_<~ C (.ty ydy Cl ''' / 

v (!_ r t ( Lrr r I (' ( T 5- 7; 2 ) 

J:) i v; '; ,., s ,<•' /'1 ~' - -' J,"'" o~~ rn M i dd f, ""'<&. --..r~ ~ 

LcJYl fe..n f.- s r-"'-+ 6) L~ ''"'rh '"'cd rs C\.. ?e ti Ctrd/u,...... tln[ 
Gt5 ~-{ t:•lff 

b · :2 tJhunic nerv(5 

I 
,'-V 
c/ d/,1!/, r·I(J ""') 

(J) Pu ~ · ....... !,(. 
~ 

C\ . 0 C5 7' ''"d« s 
e:, • cf u c ~"' J ,. "'S 

~1 CY t C\. 

C· t::\("!"-,:.;r"' 



/ -

::dy'~.~: 

. vt-.YJVI,L/S'OrfuVvV 

r'nJ YJ-f-l s C? +I 

~- SJ\O\J\11? 

-;-v;yJb ~-~ S:tDO..{ 

JP S ,> Y1 o A :f) of£)'? tf 'f 

rrn /Q?JIJ:J??J9d 
. ~oQ-



~51) · c ~SVV-J-r-a..ttu' ~--, .. , vu .. s· I 

Cem~zv;~s db f/M_ I / f!f}_ d<?wrC~rf "(; 1h_ ~(f) C.v~r~rc V<JJ i 
Pu I c«.Jr ().. ~ ~ C{ s ~ i (/d cloy hL (f) p~ t')t1 {_ r v ej 

tsw CA._ ~ c . . 0'111!. t .J tr U. h. K: 
z.. D 5cyu1 c~L vu.t, - c- 1 

fc1r f c1 -~ · l Ccl u~"l. c.::i./ ifr/11!;11S,_ 
D / {..ltv/ V"A· 0 s . ~. vv,,z c<Lu<'~ 

.. e>Z.. mu_x5 .· ¥ kr . I! 
/, ~~~~~~~J , tvuvt,d( fiLrfr "3 tLuz__ @ f,.Jl._,d'v1 tl~ l;~'rrJ' 

( ~'nU..ses cfb rertoLY u~~ 14 ViSCfura.2_ ee.r:olrct·l.)._""" ( ¥ic'b--J/uw.) 

vmelt /5 <irr ·~ ;.., tL-._ ~ a1 -{h__ YOD ts 

two ~-
•lvtJ 

~ R. ~ea_t 

Th ARTERIAL 

?~cfYl~~ tru!J.j£ /e.. 
TU gE ettclo.ses --t.L dsc~Jr'~ 

Ci r{'e r /,L2_ fJvl.j % ite. J4llrt ·~ , C\.O'(t<L 

dvJ tL \jC 1 10U S TUff!;'. ~cLoS-es __- :2.. wv --.._ 4 
VC/v<.<lC c ct vr<e 

(- e. ~Vlo\Js uJ cb ~ ~aU- ~ ~~~ 
?~ (;"\.{(\10 v ~j' 
j-=>c-\ SScl~ c~{W E' Zvo 

tfL_ ~~------~ _ _is·~- Kvt_(J(A}_~1. c~ ~ tra/1\.Sverk sinu) ~ ("fnq"Ji..,,".A 

ft"---L ci..r(Ll.rtJe,V~A.o;:rlf' r.l(:; fj,_z. V<Z-1\0t...<.S f-vt6e_ t.>1doJe.F ~ rece)S~-~ o6tywl. 
s ~s 1_ferl &nltuw. vJl.'\, cl,., ~u dowvt.v..)<!rd'> i nfv -f:fv_ f}-0M<2A JJ. 
fui·Clvt.;; ,-&_ Ct.v' f;j , 

# /TftU I ,l_.Q.. hA.k 
(~ c~...:_'ft Lc_\_rJ I~ 

s u.ft(J cL 
'-JtAA<A 

<."-lJ.Jc{ 

A s-c~~,cl[ ~ 1\-o"-~' 
? pe"'-t\.'( J {Y lAI\ (<(, 

~~<t\ Y~""c'\'\i\~ 
"~~ 

\~ VCM. OVIS fvJ,.... __.7----
"b {err; C'\rd.iv.."" 

(\ rr~-w ""' 
--/ c6G-'\ ~" 

S)"'-v.S c!\:) 

~Q/I.i. (<'\ r-cU \ALIA 

~ v\_ )t C'Y; z m Ulf!_ 8 Lf U fvv ~ fLu_ 
CM.fvt_/,J_ S( V~Oi,(~ ~)-,. '6 -fLu_ 4ctr-f fu.k 

I J L tt . _d. &:J .....-tA~(e..-..J,·":j c/orf«-
+holl.>'I.O...e· {"lit rr~~ '-i?~""<-'><.4r:J ir~A.trlc 

71\.Q._ ? VI r.QA d.r:-z.l. 
c ,t).f( 1:; Se 0v\ ~ 1-f .. A.. 

,7JD- }-Uvl dY J c/1--. ttJ.. 
um2!:=J.fr P _ u 

----vu-('lrt ~ JJ o te. ~ 
ooreu.J: un~s ?~Vt.u ~"-:] 

! tLz fUI.>CcU'/it..<i-V cVII,-eJ .. tlu.. 
\ t;l/e ch01-t 't {L<.L ?Ut,.cul dl« 

J fVvts @ ~s 
0)- ~ 5( V1Vt5("5 

f\ \CW-,9_; 'J <Hr'."' 
r~lfo'.·v j t-t VI,.<; 

\f'oHe.Ytot~ ~ < S:Uf, V~e<... C<Wtt._ 

1.~+: <Ltrw-~« 
-? Je.wArs Pr\['1\A -r UYN(c; :d d~"- c~ Lcl0 .... , 

o(ays,J 'IM..e5o (ci.rJ,V{.., ruJ-.. 
>jl!.l~ (\ ()l ' <0' c 2 .... - . . . or u q~ ~~~~ 

-}'- fltr~ ~ Stn(I(S 0\ Uw..fw<VJ LiJ!lt~.h~; PCA.tC<'I...r-cl\u.WA , 
is fd5S~i t; oc<:_&d~ fuJ:--d'tlfl';j fru.,tc -}(-CroS'S. S5J1'ffi'\ c/6 ~ J:-drf jJdfSt.'Y 

'il-- CMLuv...J.,"'j dorf-11. of..M.r,~ CA.rd;<I.C. f:L<.r~ · _d./ritA- shM••"j ~e~f7c(j.A, 
fw? h£J ns cfb ?eA.; c(M..cf, <-t.... bu Rrc...... +vv o s, "'(,{ ~ s-



C3~) /?til. ,~· 
{_ UljcJVv? ' ~~ 

cf6 f~r; c&rJJ.L('-<-~ . ~i) /4 
. ~ k<I . .I1" {ftke tt~ leJ;e_, 

- Ot- (I t\(Ydu) o·-Lr be ltttYLd {/.JL S[J_( be tL,·,J tLz 
S" krWl &'t c i.. 

_ bo Uvtd ul / d._ vi f:"~ri orf:J &..;j -Ji- te6-t- cl {-r{ lA~ , 

\ postthoY41 ~y ~ fiLrr'ud._ ft'rt(·<lrJr",_<w ( Ou.kJ uie_ 
-flUo ~ o-tJort..'\1 v<s ctV~.cl 
desc~J,0 ctart<1-)· 

N'~j, Sl-c'tr-~J GVl. & rtg&~: side % ~ C<~_dctuer -7 f'u_i-

~ fe.tc ~tclo:. IJi(jer ~ 4~ {-n~"'svers..e slvu.A5 o-1::; 

f0uU./~lu..w-. dvJ fu rl~ ;l'lJt~< fy'vL:;~-r ~ ~ obL? ~"-<:-
SI nuts ---7- ~ {i t""FT !l TR; ()J-'1) ~lt_J G.t fw ee4-l fh tvll() 

/j!der> 
d-- IH-

ti ~ 

Sinut.S..es lt.~ 
ba !UoT 

IN S>6t _, tL--<- fe. r' · cu)r'r-r: w, ~ 
Lor-vtPV1U.~'~Ic~ ut)/th ~ ?lwr-J S'<fcJ, 

~ 
/1-tz_ 11 b cl ifiS 

<ln) f(irtdcZY- f.!u ctitdr~ ClL~ J~(!f'r't'(/ Lc.y 

(J, £\.VI. c~ 5 t;r G'YIA 

© deJGz.-VLd'-::1 

@ r.nt-en/!.&f! # OV c( c/c (0 0vi.U_5 Cu.ht~rC•'l/c 
-t.lurr d.U c d ortd 

N e.>t ue_ s'-'f ~ 
~ 

/t·-.JL ~ /x ow 

f,A lt'11. / <. 

eLK) 
'1'1 er vc. 

fe&t"e;.J! 

ctnJ 
(fAr Cc?A.)r(,til-1 (_ ~~ 'cttrclv..W< J 

~:1 ~ 
'·· 

t/ I .S (_<Ut_ (;_,Q 

Pen.ecu-cflj.,_ ~ J¥/_l·c) 

ct-<-L p OJ rt ~!J /h' tv"-( .. TC~ 

1 s s._'fr~·(j ~ a-GU-o11 rJI'Ur'c 

~ ~~a,J ow-_/ t%J li1S<Mr;h·~.-..:;_- 6A.£/rz c ?c~.,:£-1 
rnervts 

C'~Jr'~( C "YVl lA f cfe crY 

t-1/::; 

(' ' . 
I (1!/lCJt,~'1(1) 6ff4-!f1..rt)<.J '-- a u '-"-" 

ft'-(___ 

tlv-.._ Ve. 5 ~5 -

tf)~VVJ-ro~~· 



'-- -----
' 

~ 
()J)J0 1 c);l),e./Uj 

~";( , CQJ\-()t i <J- @-, ~ 
'# (j'A -> . 

JJ:· w -c: -Lt- 'o-facl--•oc<f'tcJ,< 
\)~ 

SU-ftriw V!¥14. 

Stthciav/~111\ d.xf:<-r:J 

Rt:. p~d\llctr~ 
()vJ:p"'J 

~-J..k ·1\JL .... ,,~a.r-d d.v{:·Hj 

"' 'x U · clu. r ,cJe. 

* .------- A VI te.. r i c-r I Vl tc r v e..rt t rl ~'-i~ 
&IJ"'''~t. 

::;.;;. 

* CoYCJYtCl r-~ 
Su..Qui.S 

/)' 

# ,"(;-
'~,/ 

~~~ 

~ 

~ 
/-1 lAw ~VI ---=v- '-+ c h <tW~~rs 

:i 
<~ 

z'/fn0 
v et1.f (-;du 

Qiouves csr sviu.' ~ ~~tri01/e..r1tti0..t._{.:lr(c.::·ro~1<ir:y) 
1 Vl Hr cl tr i J.. 

fl P e-:c i VI f erv t.vtt ri 41.id r 
It b cl Se_ ( ? oS t-e. r i .:,y S U. r P c( (e_) 

4 bOYdtrS ~Jt;e. 
~ - Rt- . 9/-. l_;t . 

'3 S01 r~r'l..c.e.s < "'~VI. fer/ or 

\ ~!e..yiar * 0 r\ accoUV1t- 0~ Ro-tc'ltt'(J'V\ cS t~ _k{(Yf t.Ju-c;'Kfj/1 Lf_)'e 
~~ !J 

du..rlv(J d welcr~we;t t- cz.../~ db (.t Is sh;,1J hwct.rd5 li'-'!_ lr::_G£ 
~ 'Y~ cf6 K+· 4tr-iu~ ~ Rt.- vr._,ttr/J~... fct.ce_ 

2; <1~ t e. ri CYk 
~ 

2 
_b ZL · V t vr. tr ,"cJ.e 6J V\.-1. oS f ce:, (1_' q f Vi c; ""· 

T'lC e.. pc.St--e. r-t' mr{J 
G-r{)Q~s m-

1.- Atri~- Vt'Vl tr;Cu..~ilr a ~~ ~l.-~- d..~~.. rf?tfl<1 

~ ·~:<'I<C. Lj'f ./ · 11 1-.JA A d V0\fyic-'l<5 ~-~- OQ 1 {r£Lte..d ,zvl(:-eru)tAI ~J !..1.SC<.~ I.-a ttor-t.a. o..L f " .1-- CcM • v .J ,.-- U.X.M.c ill.(lfYj \... ru..Y( f\ 

~v.J..o· 

tf)f<11~-t 5 t r Utt {<:s cJG 4;f<[lA. ltYJ 7\rte.r(es ® S ~""-~ c I , . 
Ccr•r<M. .1\ I' VI C' ' <i v c~ I etC v~ {lA. 

• LL (J A::O I V\ lA <; 

::1. 'lvtt(.rq{r;,J. ~ovc:- dY/tet/ (j~ ~ J..t.;"d.JeH 0J clortll '1- PttL..,.cxil{j 
'\ fclil'l~ v/ ~i{j!_..c. foJff.r/ «1; IY'u.11.~ 

3 _ A ~[<tin i ~ /c<rv<"t,; vd«-L "{foo<< ""\; nMW' tc 1--t -- "'1'8 i~ "{, ~ 
~f,li«5r avr.-te.riiSY rVI.terve.ntr-(~C(.A.... 
~ etLt- / . (sH. "' ( ~ ~ flt. · Qrv "'""'tr ..y , l _ 

~·<'I.e ue."'"" 



l_:>-y_j 

~totor~· 

IJ.. fu.P~OVltLr;j 
v~s 

* 0Jy 6Y\ lL Y(j 1Jr (J 0 1ft- I ~ 

* fo.st-e.o.oy 
/;~. fe_YI/41fr/r..u.f.a.._- ~

l(}vOliV< 
,;..· 
.~ -·- -~ 

~')( ~/ 
~it~ 

s4~i~r ,•,cl_ -:-;-ll/c( 

_ K-t . P~""-o'Yl<1?J Ve/vu 

R -t ' cJ;._, (/( M 

i~e..riOY vevt;f C::'L1.1:t 

r; ~~~~ 
~i 

!_oste r/OY VJ€w 1:, brt ( I:JIIfe ii' ol~1fh'V:"'<{it -'1Ar~"''J 
4, ~ frutet(rX ,:til fert.N.Ilti"; C«lai ~oQVii. ~S ,'ft./i.<l te) C1V1 Jr '1_ trJ.~ JVItth'c. ( J~-f'.O,(}/) 

. . Struf<tcr: ~0 ~<.{:-
C:fr7·M r 11.5 fosle.t; eY , h , _. .4, _ tt:( _ Mt'/. r<;H ·VJ 

' .iJ!< .L. • 1 f'~r · f) '}'J U'VI.t/l._ O'J (/(..·-....o(_ (/ . 
; 11 "'-"'- V~i. uu cu.J.J;k u r -lit c h c c · 

· £1 c:a-rGrx tlrJ rJ_.tc.A:t<LJ (j) m/dJ.ie 
0J'v0,./i( c v u,..... () ~ ' J.. 

-- ---_ ---- - -1--~ 0 . t1 b.Yr- -fvt,...;::_ )\ft\:jt Ve1-1 tY t c -t 
ciJ -t'*<Lz± 'fL(\.. Vl/q~_c;X._ :'J {0 f£_ 

Afc,:i.. 0. .-':'h-. dVced:ec.-l clow•wJdrd -:A'Y,"-'(\rds w-
cJV € . ..r /. ~"- p r,~J 6-:J fj~ c1 t1 f f. y-( ~ry t r.[Y J 01 cfb 

_)~+ 
~ 

Pt?O· ''•~tf _..~._ --...::}' ;IJ.. ... ' J . .- /::.. ' . 
. · . , 1 ~p() 5 · (,_ ( vr[er CcSf<JI_ S r{JC~ $ · J r Yi.Ck5 

SJfu..ctfeJ ~.-~ t.:J,)..Q_ '-'\}-r 't li _ _::ft;1 St i Vl.Jtter -tz:, 
}.tL/.--eA ,J. -u, --tL._ ?!Arc/J f~rn.r-d · 1-1 ~ _,.... \J 

tlJL '1M i J cf <UJ;. v~tftVL Jt'vte_ · 
Lh {1V<.. 1i u i K & s, (A~ -ft~ ct 0 SR C¥\ 91. pl\J..piL ted eta ~-<7( 

G<-iL&- --4 
l_!JCVJe. k ;--o4z Vt-'~S (;{........__ ~~Jfe.r;u,. Svtrf<'(c{. .c'b ~ ~t:U(-

D I . , . ~, ("-{.( -f:i,._.._ J.r.J!(:- c?.frtu.~.<-, 8) Ol S1Mr~ f<?ff 
fV\'-""~ Mil.! ~~t-"':1 .J \J' "0 1?-c.- d..-trt'u.ll-1 

It i~ rJ8..tecf t; M.,·J.JJ.e if fit6Y<t.C/c V~rt-e(}r;l~ (J5_ <?) 
~ tiWL -'1r YLJ ~J'fu.~ c(/1\d_ oi.(_JrO!ds 01 (]}{(:' Verie6Y<L 

( Tc-q) ~ ..ft..z SMIIIcJ; .. ~.__q foJf<..tte · t?o!lr •. J. 
u 1 "' , ' u1._ rff , ~,< kA 

:rt- e-~ ~&I -f-(f~ ve.n-( wdl ~-("''--r ~ 4 o<:Jcr"-flJt1J 

~ 1/) S-6'- ;/ .tJ. I J, 0 . J c/(fC(..1/!.Ju-t 
twl D\~ _ ~-"-'./ 0(3-{_{CJ(;t..;_ ·tVld flJYIM.W 6-:J u_'-(_ <i..(J'Y:t..,_ 'J 
- l_j f?Nu c?.-ftro.. :~ 1cP,.~ -{,tuz. Lt(;t ~u"" 
r. ~~-~: ~ -{oy VK<d ~ K+ .-G{ ri ~"" 

,. l~trtlff _,... f-ur""'-e.J ~ , ~+. ve.4 ... /c:l.e . . . 
l~t.--+ o~'t. ~ 1 flvri#-J W\<1r~ ~ J...~ v~h-t (-({._ SL /'6U.t4 ~ /.i. ?tu.rtd~ 



swf,,w "b f;L_,_ ~- ~:;~ t=~:~-~R+·{~:::~~' 
0 A fl+eri 6'( (Sterna <o5t<~f ) s u 'tz c' ..,_ /'Vf m d ~ p<t, tl:J ~ 2 t \ ~ tt>tr,, f, 

!J IJ j · · 1 ~ f) D - ( u: r r ,;1.{ * ~ .-Lc.--tf iiiYr~.,tM 0 vtla..GXev1 \'Yc!W\ ~ 0 

I f) tT TY Gl/l t- try u~ cf ro .,, d i "'j 
CL6'ff'l c1n{ pl,UVW\<11A.<11',_j (,tt'IK , . I fuJ /} / .. 

ll .-fJ " • /J w ()_ n (c-V er ed '::.J ~ --\ f /) t .VJ.Jtt. (J t:Zh j: rr . fdff - 0 ~ . S~;q~fc7Ce .-~.___~.__-'.._~,...--,__.--.._~,---~---,~,~~ 
~ ( WtlV.i.... ~ CAAJ.l:tc flotcl,..) 0 KI"I(JWI'\ OV? f£--z ~o', % 

Su.fertu.·& c<t_rJr',zc ~vcess. ~ 

G) Ivfrd.-r( di"{'hr«,JWliit>C) SCArf,zc~ _...,. fesfs <111 • c~ ~J,, - t A '6 ~vhrtt6-n, 
- lWLe_J -7 ~ ~ -ZeSf ~ --7 (....., l I, 0 . (/ .. '& 

~ . . ~ J ''"'-t;:t \J0vtirl cJ!.~ 3 ~ ~ 
~.v. ~ hjtt+ YJ ----7 ---- rljil~ Y) . 5 , 

~ tf,lli0\uJ /.,' tJoJI". · · ,,., · ':J I . f'V{ I dl.. Jl.1 tc/1 W./11 (r 1 (.u_(M_ ?rotrt'-< 

@ 1 ~f SV-rfd(Q_ - -{;c.fL~J G:J ~ )_~t- v t/"1 t-rt'(/~ 
)~f- O..vrrc(/..;: 

(¥ - Cru55ed ~ Us c:ffr!A (6Vtf Gy ~ 4.rnsVt<l(J t;rocrvfL 

0Jyt f<li 1t1 i ,wrr -f:./h_ ~~ C<.fY<[\1\.c\r-O N-'f&lj £f) 9{Yfr~~--c_:1c//,l~ )/(''-. ._; 

ct dVV1l..e_rs ct ttz {'-€ cl rf 

\ 
12---;;- ,:c.1r 1 Lll'lll \~ rcce( v-<s ve_,V\oiJ> b lao~ fr(J)h ~\.(_ w~~ l~ ~ 

.I I\ ( eJ-<IL(ll-. J.;.u:r_) CZl'\J Pt),y1Ar5 . (J ~ .tl..,u_ n./?u+ 
V e.'l"l hr ( c J .f. fAr cflll?t -{1.-JL t t ':}1 f- ctfY 1 0 V ~~"- /YI cu.A.t/l 

( tJ I at Sf teO u l(l}t; -:s 
#oYW\5 ~ " /2{. b<fY er Vv I 1 

~ 
r f0 OC!Yc1~ 

~Lis 1J ~1 e,-no4JS+,~ StAr~n:-
-~ ~<tk ft1 

Zl ~VlJl /seq_ tUrf 5 

i _ f(~;CL lf&l1tl ~~ a_f ~ <Aff&r ~J clnj 
~-Ult.<J'L \/.f./'"a ~vC\ CJ.._f fL"<- i!owV\ e..._j 

~ - svi(,c.V] kAIM._t' lA~ s ..,::-'>7 q_ s k .Jltw dY oov (' ctLrn. j ~ 
\ _rt'?Jkt- Gvv~~r L-e..twe~ ~ S'U((riur 
) ~ 'ft~.:Y VC..\cl_ C(Uki.t: 

h.o. - fl t 
'\-o J . . . t "LJ(;w d .. .t,.Jf b '0 u; c t.(J 
I <.UJ.. ce.J l()..U tv-... , 

( ..__ ' - J ( i V1. fe rVI.,t,Q 'VVtVl5c..uittr r ' I t:lO ( • 17 t1 j 
'-../r I ~t.:t krrvt' 11 • I o\<r-- 'Lt.-tc. 
~~5 

1't s 0--t, o , . (c;;)A 
~ 1 (€r 1 11tr.(: CcVLt.:u VI.~ ~ h 0J (. '-'Dk 1' ck c) c..t s ~ 
- fd~ Vvt<tKfA db ~~ 



"- .5b J 

1-'vl ·h:x Vt (~ & a +u re 5 

f(_-t_ • a:tr 1 CAw. 
d6 

/ 

C.<L \.1 (\ 

• Y.,eA't- , s\J~ s --~e -~ 
Cit.'llO'- ~ (?6) 

~f-~~ 

'r~t 
cri)~ 
~1\'ltl\:&.'s-

dO 
~ cf.v-."'"'~ ' 

0 "" J.._v; oV ~ ( ~~" 
_,--;: ,:_:__-- _ t-ns;Sct OV~ J i Y\H rati~..J 

-- ~~ \)~ ~fu"" 

\J tt.f.!ye 

~ ---.., 
'"'~e;\/()'L 

CGY c1·v1 YJj Sin u 'i 

\;U'ti. Gtuq 

vcttv~ -:.. :; ;:-

-rk 'lr1:te_y-," \lY d/a ~ r t'iA~ ?lfy t t).L<A C"-1"'- k cJ iv; d.<:~ 1 ~fa 
J ~ 

-fJ'-Z t1-!J!£'111.ui~ ft'lrfs ·~ Tk t5rvtoatk fo)feri(JY Pc1r--t" 
---~ )").-r . oR. Sinus 

- v ~ f( it Yi,( U;. 
/ 

1 0e r(rt-~ltt C\vtiericrv 'fC!N QJS_ 
. In ckd_· .L! 

Tt'--(__ 'd U--<._ cl Clc ~"'i.Je 
· fosfen ,/J/1 tJ. d 

I n~vr_(LfuJr ~~ (Cl~Ke) A!~ cw 
?<? Cf i M it.i__ e. 

/)(lr(" 

--bt'-1?.. 

\J] 71~ ..SMoo~ (ost...e.ritJY fctr: 
0....." a -01J(...i<if \11;\ 0'o'l.f-,J:_~ Lf (..? 

J.e r ,- wd (r,'W\ flVL nji+ .-It ~r 11 c--t, 
-f.,l__._ S; /Ill-i-S lft'l\ o ..Sc..i s . r • _ _ 1 

b. Tf -'i"-cf-..z .fu e.~tt cL v e-.1,, C <lUC'l a._,_t- {;;fj u ... r f>C/1.. .C-v._, 

C--------~---~J"'· \ ~ i {Jttu'l VG1A~ C<t u Q_J 4-s ~~~e.-1. e.,..,_J 

C, /2ic- ct fy( c - ( ;"'- [.';'J, is {)'wJ<j-tJ ~ r.,l,'rn.<'!Hn V'l.lv< 
.- ' - ~ . , , ll-~ ___.} ~ ~ c Ur 'L '""- r _, (,I , I. • j /1.. --:-~ v e.~1X1/ '-..A.--l.,ill''- ~ ' c.;' VVI-'(<i ,<(_"'<.. o..U.y'V<j &wriJY:j<HttC '"'\J€.. ( ____ or~t:~(~ ~- @«?.tts /•v 'C 6tcrod tv tL'-<- --fett- r'Ltrr'f.A.H-1 

-, 
1 

-vr J f:JlrfJVL~, tf'-Z ~'L.,-,(';-,.., 01/cJ() 
Cfvtllvde /~r-n•'l(~ 5.- 1. ·v)i. Vel C~{''"' 

, J 'k LeJT "n( I vu,ts ·: cryvvu I.K.t'\;ue<:M ~ 1 ~e/ll<ll /'.,u v ''-

~ G 'I <lvtd ~ Y'l¢ a..bvo V~~ <W-<M;""-Cj ( ti-<_ re•~ 1d 'fV r C.<AJ' fi tt ~ f (/ 
,./.LIN-e " ;ju.,z,.rk_j o, v~~) 

\;etk.ctz CerYc;k.j Wt.u~,·~c~; SW<rJi. ('/h WI-..,,£, 6ti(js 61GoJ i?<;w, 
tw__ hA (fo (£Ly ~ I.A."" 

(]] TN:.. ro~ /1 c7n teA rut.- fr<-i.f 

d. - . d.-&~ ~~ <1- '-0 dvu' v~ 1f{cK-, ti'-Z f!rt'#At h ~< 
VLt~.l ,J_ et-c 'Uvt her-

b · r f f ~.-..~-.J c'L s~'t/ er ci P. t'2 1-1. f ~~~ J.<. --rn u...r Cui ct.-'\. rr'clt (' J 

c<Llj_e~ h11,(s~· (Jecf/11tlH- 7~ <i./U:U fro-,..,_ ~ Cr/s-M 
~0'2..11-tuv(}.· 1 I 1 71 fl ,/ - ' · · 
~ .- V"-.~ ru~-~_ hiw<trtJ ..1 lXA--t. -v or-eM' n.r ~ 1 U r ""J 
~ "L['feclnHtc.: ~ ~ feet!,.._ c~ (A_ ~b. (/ 



:Jl.j7J~J.J11cfvtp -y-,,tr 9_p 
<'>J1'rYlS ~~SO)OV-4 c-}-') 9P 

(/() f /ISJ ~ 

){vtVJ )-.~ 
r(Lo 1~ 

-Ul~V>_/~___:___~_!:'_,~-~~~---f';I~I-__:_C>f.__:_)Ji___:_I_.J~d--}.:_f'~OJ~_J'J_:_-/!_f_vw_r>~. n....:_+t!_::__r""''9-~~~~-rr;JJL~~~~][L__:~~~/()l!1~J 
· ~ft V.J Wl-1/)J) \PI I ~fl ~ 

~ /1-Vif 9-Pr. erp 'y-NM, rno}1~~zw; . .r./ ~) lP!VJf4V'r2 

n-:r L 4A/)/_./~Y-u./ fU/)-·h·~F f"YI~ ( >)f.'..J ~ (f.J f"'l? '?--lle.Ij)'} 

... ~-0 -r:u."/rs.tr ~ +.I · V)1)j1wmdj v•1YJI-k 9o rlrd ~JJJ ~ 
s;>?r;..fk f1<11-> f>!Lo -z,)c,of crJJ ~ .. ~~t h' w rUJIA rvo.~<PAd rv(J-- >./ 

srpflo dVfSrzJ sVl 9"":T ?Jo rr111 no ~n7 T?/'VNI/ ~ -) 
(/ .-n Yl W_l ~~ WY!I rh;-

~ ~ F4~Lf -?~WJ~Vu~ 
-.JJJne:Y fYlJ) )pu0s ~ ~- 5l7 fJ /)0 !Iss 9~ s~~~~~d 7I · q 

V111/fv.,~~ vwYJ_;Ji:S f"""{J 

w~WfAJ W'nfJis ~ ""'"1 f>"'U/f' ";' -r> -~JWIVIAJopmf 'YJ 

,11w;:J-/-"'1-'l~: _,Y>IVflJ 1-F•A '1_p ~fV\ 0"~ JMX>"}yoj -~ [!] 



(3~) 
--.-'7 c C\..V,.Bl (~ w~ k+· VUHn cle. 
IIV~ a ~~-~ 
~~ p 

~hc~w.r two arevtril\.8$ (or• ft[.zr): 

CD fJ~ ~~e·~~~ 
. ay ~ ~U<LYcf..<:c( 
~ {lv.._ fy IU< SjJ/d Vri.J.Ne. 

® P~_r-<YI~(l'J_~--~~·(u. f}UI'trdecl 

•',.,t~r./1' 

(U,~j) of :t. 

, ~, f'ulrnonaty 'Waive 

.Jr. m \ / C L --_1 
' > .... ,, 

I.J,uuJ 

~ ihc f_~-~-~~c 

. <:,:- .. . a.o.e. CZJo'Svt.or~· 
11,9 lu<.enor or the right vcntricie·· of the heart, showing the ·----~ 

moJentor banJ nnd the supraventricular crest. . I . ? f ~ tt'-'-- \i:: /; olA-'; tit .C) ) 

~v ;a. e.. {' 'fVl Ul. s culclr ru;(q( 5) ',-e.-; tNt 1 ~--(/_ • 
. j: / L..z 1 T <1./" l;~~ -~UU.' ./"'c1~C._...--......./"----~ 1/ j 
f<uf C7lN.. 1 b f(jf)J<'s ~ i!_,JJes ( {r/.e. deu'(lftotrs) 

\.~'"' < /fndqes( WtfiA lvuo &v~.Js .JJxeJ 6-u..f, 
c \J.-0 ';,_, ,_!l..C U Wt fV. o, ~.: c ev<-t~ 

k' ~<'-"-" p[L~dvs(f<L(Ji1<JE' '>J-1i-fSc-~s) ~ 
-lt -t~. ~~ 

~
~ t-tfo avt e_ _vLA~ ~ c~J tt; IJfM};.;_udJ {_ &u· if!~ ~~ 

~1. 1 / OVvLJ . ~ Q1/,N;ul.., tvtl ~VteJ.e(_l ''UJ ~ (_/.._{S/J d~ {( ~~J~ I ~-f)..r,_ !YrWSfrd vd<.(_ ~ ci&Ydt(_e. !eM.d/,~,;u_ 
0 ~ If ( p c1. r Jl (ll_j "Wt W Cl-t.) 

? 

-;( !?<hU.- ovu:.. 3 pctpJ.J"l(J 0Yiu.sc1es ~ fi"-Q_ K-t. ven+rr(~.e. 
- Tt...z avt {( ri {Y / . .5 -t£.z .Y_ar[J e..r t 

- /k fosteri('r tJY ~rr~ ~ .5vwtff .v1i ~~("( L<.(lJL 

- I fA.z _!J~{d ~ c) I v/v&,J, l:t'/.fo ~ Y/(Mv1( c: (/ 

c . . , ~ ~ Ldd< n;(y~3 sfiCN Ff1Pt L-l-A Rr !11)S'C(c ;s /J !1l!Cf!EJ) ?v TJ~-1 -. ; tiC CHoRDAe= 
lttJL>tN~ Ia {H~ (OAJTrG-uous .Sibcs oF (u.___•o C{;(.Jfs ? 
~ lo -e¥/51.J1rf. Cowt(c+fM0vt d6 -&~ V·UN~ < ~ · 

\'k I </ 

1}:. /1--z S EPTOHfli:.GiAJfiL -iRA {5[.CULl9 (~oJ fnlf(]Y 6,1,\j) h 

' {A lv\(,\~~Lr- ~r~€xkv.d~-~~ a:-·-v~;~f_!,_u.<!-·~-~~~~- -t'u fLu_ -~ 
) cb_ ~~(L_ 'I'V1~~ (1) 1..1: L~YI.t<\t.•U. ,R+- (sy,l~ cf-,\ cb A -If 
. ~U,V\J.Q~ ('2J :ft prf.vL¥~-1-!- c--ve.n..d/sf-e-...,SiG-v.. c~ tt...:_ 'riff-+ \JC·dnd~:_ 

· d · ..1 _i'- C te.&S'GAJ'T/c (;....} tl....z 
t /k Cn_v, hJ. rfb ~ rt;rf 1/e..t'LVU~<.. ----r/ : - ' ·J 

·~II~~ lLf'J b ~ 1 .I !1\. kA \] 12/ULt"-t 0..~tV\ 5--€f'fvlw' . iJ {{uL(- ~ 
. k !Z..z Wtlll db ~ /2.-t. Vf!-,vt.O'-tcle (.-:; ti,f/111&.. rL~ 
\~ ~ ~+ V~IJE:_ I II'\ (\ rrz_h'o '-'~ J! 3 

,__.. 

"-.. 



(30) 

po~~plllary m. 

\__ ______ _ 
lf'llttrvontricu1Dr .;optum 

0/S, (ii'· 
Lt-::,1-q~ i __./ 

\ Y'\ -te '( ·v ~ h ,·cu)._C&'
S-ertvov. ( tuJg-es 

Fig. !68 Schematic transverse section pasoilli( through t:1e ventricle' of the hcnrt, 
showing the atriovcntriCl1br orifices, papillary muscles and the pulmonary 

and aortic orifices. 

.f_:vuv ot.r.:.{ hJwctr-d r,. fiu... 
R t. · v uvJJ--tc)x) 

!Z~~~; ~eCetiJ'-(5 OX:JJe.rt•'L-fcc_{ 6(ooA Ko"Vvl -«'-Z 
e~t cL 1Y t" u ~vo c/Vl rf pw~ fs () '"fu ft~ c:l o Hd .. · 

~- fUY ~ tJ..z ij 0-<:X 1!::- V\1\S V , 
0\.. pclrt ct f),._z .Ste rnuC.c':>t<l..Q Su ~{,-Lc<(Y) 

lef:,-t ('7:3 \ a\ l;j._.._ diaf &, ~·~.., •l+1c s~ ,-f '"' 
'Y\t\o5~ ct u~ ~~t ~tifdev 'II J-e.t-~- svrf«..c((_ 

Cl--.ow:: r<fvtjh _far(: vu,'H\. rt~1t~O...<ittte.. Cctyn.<t<. 
( J,.( Je....v..J.•rs· fr(fw.. +J.,_._ py;W\.,-n~ ve.vd:nci<-) 

lAff&\ SmOI::ft.t,, p~rf~ c(ouf,·~ Vt5~; ~cJ~~ 
w lt-.\ <...~ 01 ~s OY I.D i V\ <N . tiM- 01_ 5 c e-t~.d ( Vl.v r\ 0 lf<L 

(-I.t- o{e.v<cf...fs '..frc"rv.. -l-L'-Z 6uJ l:,u_ <;. G:wctl -:,) 

-1: llu.... ~ lie..$· befvu~.z., \t_·~ -rnc:Mb-r•lt-toGO pdr-t- db \_'! ... :~-~-::! .... ~-~~~) (;,t"'-'L I IJ-te..rVO/-t.nuJAr J~f-c..1.W\ 

w cl.vttc.ri <IY (1 orft't) Cu..sf 
Cc"tu,·~ ~ -£{ )__ 0 '6 'Yvl.;ty,d V<-J.;v---R-

0 '-Z_ J~ v ~· )._ §~ . {' 

j - -r~N._ l~t ~-·0 VVt;·'}. _A, (r'~ t 'J 0WS tw(J CJYt h'c<" r 
d \..V\.J UlZttA._ \J I Ul 5 /11 cY , . • • .. f1 ) • ~· 

QCA.tir eJ. f~, ~ b. . . ,--I , -~leU. <..!1'1 <-:.. 
...-.-- ... '"'J , , IUASrid G'Y \1Vl1"tY(UJ \f<'Le..u--e 

;)_ . I k 2L 0 r H ( GY ( (1 c ( ~ Ut fl. r d (_ d L'j -tl.JL d (JY h c \] ri..L,--Q._ 

--f T~ ~ R (Jtl{JJ!}cu'y YlllutSCJes /c1£1t&t/~"L 5
7 b o·t~'- a.."-Z 

' '\ ?osKAr <.fL 

aJi..r1d~ -6::, h. CU.5fS 1 ttA.ity(tQ VMvt G::! ctuJYd ~ tewf,K·U 

(_,1__\J(f-j 0~ 
/ f · V e..~1cf...e 

1- /L'\12... 

IN... wai.Js db . ~ -f.~{ \J(V\ffldc clre @ b'VV\('$ fkiCj(er ~~ 
-1f -UI...{ju c/0 ~ rt'f'tt- V&vJ;,ic)< ~ 



p LU7t~-r o·Yltf ;- r
1 V,L.tv"- '-' 

M U-v<-J!_i ~ 
G\ ~'--tdl 

f!!IWJ 

yvJ-..aVll'lrj 
{¥ <AV' (<: 

1tc\l'\<;vCfSQ_ :I; 
Si~tlll~ o~ 
~t_yi.CLW~iV\"" 

®~ C O{f:>VvJ:t~ 

~'1J<lY jJ«rt-. c(J ) 
t},.;_ ~ ct k ( ~(- ~ 
~ 

, "2, 1;,. 1 L-t. a triu.Wt 

us ctl{rtJ{~ 
r oJ ( ct-s c)yt t( I" I ur!J 

ri""d {r;yvt<. s j?<l r f 
06 ~ -fe6t- bcryc{, 

4~ ,_,~ ) 
'1:; ~~ 0 Gn s f,Jl" 

fo~f. · Cq )~ 
cG ~r"frd_f 

v(~-z 

~Ct~tff,.J ,k(/J(J1;] ~ 
it~ ·~'-{__-irt ~~~· ·~ t/,u_ 

fo5 ten <lY I~ J( (7 c/Pt ~ t4_ 
--fc6-t 7!_;{;:._./u._ 1-1-\ 

Sur-j!q~ 
Ac.yre,_ 6-try ~) 
'-{cyr( <(_~ /'&rA.-f ) 

y J2ece_i ~~ a"'ti3~t,lfJ 
b(GcJ fr~'"-' ~ 

k7 t/tr~ ~ 
@ r~ifk.<l_lf u-fil15 

c1 'Ad_ fu""'f'5 Lf tO fi«. 

-f ~ f V .1(•1. frt 'c.J. I( tl..vcuJl. 
tt-z_ _~e(f It -v ( tvt; tr<~f. J 

{/'fr( ~·ce 

le '1 1-tvu '
j_ Jls S 1,~ r +(l..ce_ 

~1141 S f}.._;_ (] 11 ff../U~·?_ (A\cl( % 

oW-- c6 fuu· oz rdr'rAtv, 
-----'--~---~ 

Si'fl. U! s 

/}.., --:[~ '1nfotV~~S &e.Awe~ k frd.vt5Vf.ltx Sil'IUl.S ct6 !?f.Jlr(ilr) 1 ·(.,(~ 
( ; 1\ ~ uYl r ) i'ltA- J fj;VI._ ~L_' cll!'-Z S/ 1'1. tA S l~ ," vt c( 

~- Tt~ ;\;_ Y\_ tu i elL w,~ --fw(M ~ -&k in+-Ut..d_frr',d.._ ~tu~.~ 

((, (wo {Ju£'W1ov..<l/l.~ VC;I15 7&fi OVl -€dell Stc4_ c2 tl-z 
jLo s/f.A r ·d1_ wldi. 0 

J' Grtt.L~ JV0l f cl6 C+.s wq}j_ ?::; ()moo-f.~ (cl0tr·~; 
iJt l'fYvt_ fll6 5 cl(__ f (J' cff\. ~ ~ f~ c!Yld,/LJ (/ ~'-1 s ().) ~1 ,' c L._ or .eV\ 

t'V\~ U-) 

6 ~ MtASQL(' ffch'M(l-h' ~ f,/l£_,&;;tk 0~ ~ tl'-'-- 'lu.rrc~ 
Wk"--R... H~ &rflw-.. fA..-r--e.h'c.VLkv"" (t~ fdlh.uv.. t/J 

jQ/1.,-wd 1YrJM ~ py,'w.~·n·IJ~ _ Clty/~ cfAw... G--tA. clb ~ 
~~) 



::fcTk 
6F THf 

c-"' ~ 

vdv<:s 
rsLoob 

G1f051'tf 

* ~~ a~ -two 

\._ '-1 I / /) . C a~~)(OvW--J. 
-> V o.hJ<s "b {;tv__ -f!V '1 rt - U · f!iJ 
M A i N TA / AJ U_ N / D / K E C T / o IV fl. L FLo C0 

JJ ;11 ~L fPc1t'r c ~ 

GI'I' '' <-~.tr 
~~ !-V} 

r1VI._d_ PRE.Vt=('JT -LTS /(£G-iAR.G-rTf1iT/ofv' 
. -

dt'rfch o"h 
. 5 d2 Vll~fs ~ peur -o tiL_ ~c)(f. \cLtr/ej Vl?rtf~-- c' 

. . . '\J~e ~ 
1 ~ t{l..(!_ Rrrfr: (}j;._ro VV! tn cdM . u d)p'-~- h kru!WI/1 v.._ Hcl_i.... 0 f 

iJv> t:.h: r-r iwsfiel v~ lie"'" sz if tM o C«srs Sefl'ti)u., "' 
q II ..., . . . . 'f tLtv< f 
oZ . 1?-.c _z~ oJnoi.!~vd/uCt.<_,~ 1/rtlv'--t i.·~ K~ ow~ A-:7 

f_i..._ h iC« 5 el ilY "'; trd V .J..'<- (K ,,<u-k_ t{ _f.\P/J iwo Uj V"_ 

'3 · --rb<Z s~Jlfintlr V~-tveJ~ rnclu.l~ <Aortic ·1 t.(hl... o'V\t_ fcihJ 
n . Mt ev.i.o11GI14.Y_J ·s Sern.(k_14V !WSf5 

. , I /A...R_ C(1 J. s . . • · 4 .; v ,Y' ~ ~ ~ ~Jo ca. vdt u u.1 ,1 5 ft-u1qtJ.u,~ ~ -tJ~ 
17. k t V(M 1 vt/f .f..~ c/}_ if·;. . · 0 -<;} · 

--.J 0 · 0 ~~yau_.., n '> Sc,u, 

F;bnw.s 
f p NJ-: OiJ~ ri~ 

r 
/3iJ..51.( 51-n~ c}tl ,-<!. 

~ i).J.rioVU\tri uJcVl 
\/'a~ve.( U.V>Po~Jli:L) 

l] 

citarke. 
ki'IL./.i rHt. 

A .fi ~yaus ril'lj_ -o, 

WIA 1'c.~5 rl/U--

oJ::t ~tcR...J.. 

vf0-($fS ll<lf <l~G~ rr~~U 
Cw, p <n\ .12. r1t'

5 y i 1'1 fo . -61:~ v e. i!l/1' I C11 tf:./L· 

6b ~ \ c<\\fltj 
(t-v V• .. . <'ttf,~< i..ed .9<; 

[ttc I. [C<-op) Ms / ~(c_i '"i\(J'"'s 
\ctt~i~ ~ 

\J e., ~ri eul.tr 
d .. h-i & sL,rf.,.u~s 

5 V\ r f<l(e s m=:z:lj'V Stvt oc-H'\ 
db W}(S 

fL._ fr(c.ft· r! ( M.,tra; ... s + 
1 

~crvt . . dw.. 
\i e.~ IT I euLv to t£'-N... dcrl..~"'e;1. t 

Swf.tccs ~ c[A(fyc¥-'lU...-
r ~\A+'V\rU 

7f /l'I.JL \ CVUlYd_tle. fwt.cf..it1.t'U '--<n1vte(.~ ~ f-~~- '"WI.cl_!cjiVl<; 4,VI.J 

\j~ty~~~~- ~VI<_ ncef cfb 1iN_ (HffJ ~ ~ dft'ces cf6 P~pJi•1eJ 
'YIA~.trcRo ~ -,~ ere.vtrlf l:C.\Je..rs;'<f\!1 c16 ~ %e~ w.c"t[Jit,s( 

c'tV\J J.._AY\t\1 t f4t_ (lVI'\(J(.,~Vtf- db ~·JJ.(J"Q.-1," ji\.J d/; ~-~~t~~S-· ful.1.) .:!v_O * C1 vi r:J c'6 lk cUr I lA IN\ 

c..f ~ c1tnovtVLtri~(A '-./c~S ( A-V vcvtv.e..1) ~ Ke.rt ctrMpe-fe.nt_ 
~ AC T.t V E ~·tta.ch'C~A ct -1:1~ jJcl(JleJ <)~J 'Yvtii(Jc{/<s W ~ch 
pu.Q_Q ifY1 tk C hdYdlle. 4:-trv-J..i V\cle du.ri t'\j Vl!/vl.tyt'c~ Syao-P~ 

~~~ --'?> ~c(, pcvr JJ.(VLj 'Wliii.!C~t t5 Cev\IA( LkJ -n. ~ r1&j•lcevt.f 

~~"1t's J'b two UA5fs 



( Lf ?.J 

> l\r-j 
. \s{ tJLf'. 

r£-~/~¢'~$~ y\ 
4-- Ut\SfS 

~vto-tr~· 
v? fy' ~ 
0 ' I (A/.5QJI'J V<L/Jv~i' 
~ 

C~ordo.e. -t~.J.,·"'~~.e. 

posttriur 
crY 

iflf{'J i If( 

. ~ (r,LrJl ~~ 
S'fl•>i3"" ;iJJ 

\J,~ ( Uvt M d{d) 

roJfl 
~\0··~ 

-~~~..:~,e~;~D)~:~-:;:s( Qf!!:"\.,.~x~·;:!l:~,l. ~' rs c~ 
I 
~ 

~~ 
A V\ +v; 0"\... 

ftLfJJi)!J 
'lv\u../d{ 

~ cJ,.e, d"' 
.\-tw.,t "<U 

1V'\ ( ()'Zt-~ \J ~ ( u,~ ~&-PJel) 

/' 

F~··~)'~ 
~~(l·~d 

t r; 0.Asp;l v ,z_(.tll~ 
tv:> s <' C'<A fr cf'VV\ : ~ 
a};.__ i <J C<l_ tJ ,· tJ 

){' / c 

~ l WSf ;. d ( Vv\;·~of) \j rU_l~·'i 

~ . W.J Jl? cb 'h1. .IY; ' /l 
{ cUA e f I ~ V,-._f(~'~ 

0/e.{_ 411_ ff!Ar r.fL dt-<.c-; 
iQ ~ R1) 

~ ct.~ 1,.._., 3 U/..J(l ~~1 dj_M(H fk,._ hf< "/, '$ Ft ~ /Y!wsft v. ~ -frll/l.dKr s ~dht&, } Lie. 4./f!r'Nt: t:l..L itcl.r~L 
TfN... '] WSf> fcSf-/J W~U "6 ~ V~'-fffrcJ~ 

Up tV< 

_ . . . ·~ bl. jllf1< dn{U;dl_ :f);, r;,---:- t.tiiYJ {6t<L/5f"d) V~-< .-4, -lwo W.lf5 / ~ . 
L ~- - a. d!..., ,.tl ttv.._ \ "' , ~<JJ. r o st u.c 'f · 
__,- . -v ~. ~ /J'f~ ~ ~ ~·~n , 

_ 1_~ Cirltf!.Atc!L Gus i.J.tZs hrthue.e"'" tLvc Y>A,ty& <t...._J c1orhc 

~t _ <rr i ~·c t s (etc< ~JVJi rv;A c,Jj_~ ,-J..O"fo·c tq..s; oz M,·trJ) 
~;; .. , · L>-o-t~A. 4_-jri~ .,:~'5~ 'ecJ:eJ ~ ~ S /Yc_<?t.M.s ob 6/a-tJJ. 

· ~. ~~~~ StAr~4Gu? ( ,, L. 1, If ~~· ... ~ nv.._<Tbtl. JS 5rrutw...~ -0 ,<Po< V!- <Uriu.~,._-...J..J. u·qt;t.t...,"c.}((_ 
. \-t · .-~ ~,..cf... ~ -+/Y~l<A /.t-vev..rYI·cJ~~4.'ice.-..ciJ,t"'1d..orf:-<> ·~ 



0 Wt ~~1-(VtC\r 

(Lf3) ~ ' . :r~U :;-"' 
va_.Q,..ocs--< AGYh".c ~ TI , vw . ' k/_' 37 ,· -ruJ-~~<~r-;j- j ~ 4IL _CWfs ~~ 

A s-ce'li\Ji ¥\a 
40Yt<t 

\ .\t ..... 
~oc}'-"""' 

-~IJ.-"'-vlL 

1 f'lcf. v4.e '\fj 1--, 3 . WJfS 

w_1_;c£_ ck CLI;tcLc£...eJ ke 4 
to ~ \it. s s&. will ( -A·<sr <nA~ 

'r ·, ':5 is '21. 6S-6vt f) :) .,_; Yl( \ . .'I.,"" 

jl · o/J -{ dCh Gt,<J•'f 
I Tt-... rn-~ ~-v~. a..r(J'h b .. 

G.'¥\. t <'l i ~ s: 01,_ c~~<ll A (sy ~ 
·Yl 0 dvvJ-< fr'~ Utc,R Sid( cfb l.l.)l,_ i c k 
~ _'YVIil r-8_,·.._ (f.~J -f..X-i-eMJ.s 

SeWtlJull\ar 

S I ~i.-jS, *" 

---r;t-e CU..s fJ ~\_ ~ 
S VIAe~ '[oc(CeJ:S. 1 W/ U, 

f1Ze.Y1 0\llou.l~ s d l'r(cJ.(,I 
clw a~ fc'IN-.. V~tll tncv</.<l.l 
ww 

U-f tG -u~ 6 a .k ~-

* Se ~1'\ ~Q u.~tctr \J ~res ~0~2w_--c-{o-s-ed--cU--:-{-r_/_rL!J-1 
Ve.n+r-,·cu.iar dl~s+oJ.~:. 

~~ch_ 0A.sp __ ¥-Uled.. w;-u"\ \:,\oo&-

6 uJ~ es, J <SVJ~ IV\ \-o CL 3 {o b k~Jr 
Qfh V t JC 1 t-j hsw c\x-J s ~ V ~~, rv I c_«f <"Lv-

c<l v ;' t::J 

'fi ~e +., .f]!..._ cus;;;} tie v~rJ?Q wa.Q.Qs \U[, ~~~~:;.<{;'::1 
au_ slj_[Jhdy clJa._te/ tc #or~ ~ ., ~~~~ Gl-\•'lY:J 

cl.orhc )(. PI&Vvl.oVI.<\vg .s,,i.VI.U.5..eJ~ 

'(JJ 1.-~oRo 1\J A F<--y A R Te/<JEs : a.ri£e ~~ 
C\ 11Yf1'c Si 11tA{-eS 

A Vlte.~, <Jr . 

tf.._ <.. ..t~ -l fl 0 Sf< Y I a; 

Ac'li h'c. 

r~V{\li\1\1'\rj v~~ ·-rwo aVI.HJ• .. ,·U'- W5fs 

Kece..r'~ ~( <.rocl dG<.r,·JI{J ci 1~ SfJe_ P? ? ? ? 
'-

1... 

? ? 



(!-/1-f ) /?1? :' ~ 
'"UQ;)~l""~ 

SKJe.~ "b ~ ~iU+. lP" ~,;,._ ~lrro~s nAd~. /J:['; 
5tA r-voUrvt!-i(\j' -fL_ ftbuo v~wiruL Flvc) rlr{erlt~f! IY,·~-c~s 
~sb't-u.Jes ~ -60cvs sKJc f()n % ~ kol.tf . 

~ it frcn;iJu 'tlt/icl.rnfflf 6, tlu_ C"'rcf.i,lc -jmuSc/, 
~ K:efS ~ Cvldr't~.C Vctlv<' .s ~~et~ · 

N otic.,_ -+ T~ ~ /VO 1M us cu.Jct.J>- ~+i,.~~t/i;J kfLV,o.e,., 
~ a...bva d .. n.cl ventr/cl-f..r ctCros_r 1-h_ Cti/u'o IJte,.~t {Y/cu.ilUL 

1Jtsr"'M r'~d Exct PT 1-oc th «Lvo ll~,'«~"-" 
CA.-u) b UV1rlie ( Gur1(}j{ % H t's) ~ tt-z ~~ c_,n·IA_d--

{1 ss lA.L --c--- -- - -

-----
1 \!1, ~ ~ 1_,. ( i~V\ Nt 4\ . rl n (-r.k t"'h1. e. 11v1 trY il. no u. s ~<.'1 rf 

1

<-f7v J 
, : oil t<- nfc_vd-rt cv .• ulJl- -- -----:---,--fifj-c;---------:------,.f--____ 

r{\1~ L-t. I 
7
\\ \ IJlV \ V\te.r-V<-'ntn VJJ~ ~t-UIM' 

f I s-ert-u- . .. -::_ Fc-LI'f/'..ul ciG r;(;y~ (7SlUJ._ Cf ~;Jo<-trJ{,: 
\ I. (i /·_) - I.±-s 4rt--te..ri()Y P<tr+ l~'lt-er-vt¥1~ S. 

\ Lt' . -~1 L_z_ tw c. ~v-. +.t-z ~ V e. V1 t r' ~ e: s 

'\ ~ _{/'- Vt.-{w ~:~ f:t._.._. <'\. tJ r f' ·c Ve 5 h · f::, 4J (_ 0 € 
//i -ep /) · · I , (J I 

J • 

\ 

~ v. ' 
~ cc.v 

cr: \ 
\ 

"~v\f .. _.•_(_::_//.:~ --7-~s po..stenur P(trf tr7&-erve. 11 ~.~~ 
. __ /-/ ':\\t ve..,..,._iYtcAe. + r-t(tVL-t t-<.f_ r--,'(.,ta....., 

n _; . . . L) . r 
"- / I - e Cf ~ I 1ft I 0 ·- V e. r1 tr J (J d./\.. 

~tt""""" 
~\'It ~ 

~-__ ; M'vsuJ'"'·-"
p U.fl:f ciG I 

i' V1. fe_ r v vv};L I cu.e(AA.. 
~-~~- -- -

i ~ S1vtv\0.~r-~·aQ (SA ) Y\oJ_: 
x ( .5 t)u__ fdC<L rn a.{(ex t.,J kilL f~...,_ 

C<.r-vct'-•l c.h ·rfl'. cb fi<-L -f-VLc) t f- t:.o 
/ n ,' fl. ,tJ.c_d 

I- S r'tvt lt.Jd ~ d'-'-- LA-f (l{.r (J czr.t 
Ob S ufUv? fulw../n~ J 1.-tS{

Co ~ r /() k1- c~ ~ 1e.~ti"'-J 
~ ~ Vf · V l--vlcl Cell) A i VI -k CL"-'

r 'fJ k-r cU:;JiA.IM 
:1 - tttdo v~/~ (1\-V) 0-oJ-e. 

s·; fu,'l.}_etf ~~ -iL..z MIW u 
P, C}f {:- % c{/).j itf! S(jJ ~,_._. 
cJ LAS f- ti ~~ t:U-e- 1 tM. ' v-J 
"b C<5YcM~'L'J S/i'luS 

.II (C J fL.. 
:'\} 'I' • 

/ 
(\__. · .· ~Jz 

J ~~ 
~ (\.... /(fl' 

" 

Q}· \sicn:~(~ 
\\-~.~\.L'~'~'--

- ,j) 7------CWc{)'~ S"-1 S ~ v 0 ~I ~<lr.f/ 
1::: 'Yvt. a. J..ll Lf o1, s p c. ci d.li z <.~ 

Cctr-dt'riC. '1v\(A,1( f.t. fld.JYI! S c.~JJJ 
Pu.r/Ct'tA-Je. ~·lrr(} 



s;A 
'hcd11.. 

Av 
Y\() d t 

~~"''"' ~i;· ~- '\..~ 
cf\:, ~ 

""'-"'''.\.. L 

\ Jil,td 
~ 0 o-t.' 1 
\ ~p.:t.~"a_ 

( 45) 'wa(4----........ ' ~ 15--" 
,, ~ '" ~ :ffc i, -tk ()1\J~~q~~ 

.u.' ~?LV\ d. 
~~ 
b \.<''' JJ-11. 

• ~ V\ ~ C}, <!\11 ~tw H.'( ~'-LI 2\.::t.v;J 
c\\1\J_ VU'l.trrw..bw 'Yllll~Swl ''Lfuy(_ 

'' k , -,.I : , OH'I. 5 c \..C" l.t...z (l - V 11 oJ.(_ I --;:> 

croS:5(~ .fluL P..-v ~; · ~ 
~ erc~s; ~j ~ pa~ t<:.ro _ 

II-\ ~o-/ t!Y b<iY d-<.A ct . 
-I'1.A. e VII\ ~y <1 ~ c\A s f'•\ rr o1J I tk'-'L 

'-.1 e VI tr ·, cu.iJtK ~ tlA vz, . 

~ : 

FH. tfN._ U\ffer 6(j(d e.v 1~ tk. 
_'I'Yli.ASc.uJ.M· fllrf- cfb ft'-'L 5e.pfv.""'-

<):- d_,: V; elf. ~ ~ ~\ · o/ lf \JYlliAC~S. 

Lf · /k (t8ftt fsrCJ.vtci,_ dlJ -fj;4:... fl-v bu.n.JJ~ --7- pc-ts5o Juw.1 I -ttuz._ 

r •f' flck ob tW.- in1uv">tiv w..&.vc Stf'tLtu. 4- fi j lv'J< fA'Ii f'...t:.." 
-f}fr...ll.- 'Yvl.oJt;r<lfuY ~t1Vld_ -ik re/l..cf. (tt..<.. <lrder/c<IY vVrd.~ cfb {{'f. rrb~ 
\]~ide v~l\(_ u- cLvi)eJ 111-hJ Pu.r-K/~e f,·trrn . 

!). lk l4t &ranc4 1., {}.. A-,; bu•Jj, --7 dm..h_ ""' £.{.,__ Pe{fi w:. 
'~ -(1..,__ i ~ £A v e,.iv ~"- J'.{p (,.,""' rl n} ,_..; j,j tu 6 ,u_ e) ·c, ti"-' / 'fJ 

V tvJ;'--r'cJ~ I) I . : 
N c~ /1---e. fV\riC;"\J( ~ hN' . fn~ "-- Su.Lfr;ldo(cl~J;a1. pA ;us 

~M-~-<- f<t.Je OYes S /1Jtlkcf ~ l,:t.-f 
. 6~1. '71/l ;~ r_q ins 
IAftA· (j · ~ -~ Po>«« 'if<.JA -nude' * '})e__. e_d_! ~y dc1vv1 ~ ( ( if'\terfcr<.•1C( UJr-fh tlood 5Vvp -f .. ) -~~) 

Cev--JM.Gtl 1 5fl ~ G~ -t{;'€. -t'-Uv'-(-~ c /'(}; ". 
lia-oJ Svff'f, ' ~.-A~ 

tt~ 

It~ (SR) noJe_-1!" ~ "/, ~.,..s1'pe,·eL 
, &a,. ~~"'t, d/, r·~ Coroy,,,,j 

~------- tn ~-'> fycm. )~-t 05tjc'wt'Clrj [A -V nt>de ffi A -\1 b"..,JL)_ s rJ-< eel &.u eivo.f-IA:J . 

ClA. . . '{' . J -iL.z. ~~tc.'\_, lvtfer~41tr,c.ufc1.r 
-t"j ~ ."" 9or 1; ~ ar:u, f,.,.... Rt. c,y ""' ""' d. 

llv,. I 0 {. -- - - ~ L.l -J -
=L.. ~ -.J ' Jv. ~<·.J. • txc<ft 11« 0.. f•r< 'Z th. 4<-t lsr,,,,e, 't A- v &«n,M,_ 

( s "1/L uJ. ";/ ik f'-(,t <a ~• ':1 "''""' )~ tt., UJ X~, "(, -ok ~u1 "3 r ;)< ~<.., 
/s us, u~ St.yrJ.id 0j -tle (tq(~ ~C'I-<..lir~ <Vt..i+'A" 

..___.___ 



/3LooJ 

~~ 

ryf1y <1 4 4~t 
tl-fbA 

' 

t/$~t-~-

~ 
~ 

. l[ 
0-.V-'<v\ (. @ 

-~--- ~t£~ GsiVVIl)~ c<r-t-eJ 

_., 

(?y<1'(tCh f;.:, ~ 
Jll\.phr2t~w.llhc :>w~<tc• 

G'b L-~;;,. \)t.l'\tfic~e 
A 1'\ t{ ( i·~,fr 'tAt e.~ ~Q.N\ I'Y l ~ 

\.r-< t\ VI. d-.. cf'6 u - (C( CiY\ <1 •j r2 • 

-- pcste..-ri .:rr I Vlte.r ve."'t'f 1. wla.x 
ll--r c\ Vtch ( I v'\ 9 o't. \1-r~ f(+. • Ccrc""-Clr~ r~ 

\:" I 0 't. -; U - ·~ 4 ·i 

S"""'alle::A 
CIY I'~ i 1A ·--"' /1 OVv.. ~ 

-tiL"-v.. tk '~~t ~\Jvt~rr(J 
<'W\i:elr'v( clor{iC si,~s 

Co-wr ~ ~ e l-V1 <lA(J t: ::> 

~rL-LlA~ oL.lVJii\ vSi'l..-J 
· o n_ 
L.c. tw ~ r uct cL:, I (,).JUW\. cV\ '' rJ 

\"-' {~ L<5'r C•Y., Q Y ~ ~ 0 G'\1 L . 

fYUI1/C "Lv-..d K-t- ·~u.n·cfz 
w u'.L i .-~{At' lf'- (J JvJ tA. 

~ \.'\);..,-,J:;. 

w~ 

lsY<\v-.cks, 

i\ "- J L<rvt h V\ it\..:-, c" t/..._,_ f b S /61 f c:JL 

0: c\y.,<L} i-c"vv..-.; );L -.0 1 tl., (:L,--._ {.~/;- UJY .1\A•'l V v 
M {\.'(Co i V\ ctJ. 

fD l~Kcl 

~ b 5 kA- i 0'\.._. t vt kr-vuJ:;J'0J}t0L-- (w 

WocL~ 
~- <\.h'i!J 

i,.-..._ 6'o/. r.{, (tLJ.es lr 

C.uy (/\1 i\ v ~ C[Y c::r,tr\1'<._ 

cl/t.l<>J 

~ ..... '"'·~Q . . 1. 

/% e ~ 5 

"l, cL; 11> ; ~ cch ""' (jJ f2 f _ <\ jy 1 u .,__ @ \} e.,._ ty 1 c1 < J Cc-, "- \t_,_ ! ct• •l j r <t "· 

cY w~-l.:. <~ l4J<.<.ch "':j ~"--pi~ _ -- -- - (~-<>( lr~c:. J 

CRf c.-,""''1 ~l4'j"' ~·C,., -w.. "~ .. ·. 
. 1-v rJVv._ ~ ),_Pat .JoS fCV 1 ~~ c\ Oftl <. • ~ 11'11,1 S. Cf'Vlt~l"'-------'? or ~ I- _ 

1

_ 

G, "''~ ~~ ~ <A•J 0 k~vo <~ ~ r..&... ''"" (j- h' u" K <1k J_ 
U 11 1.1'-<-, U'-<- ,-:\ 1.1.. tq .. i OY I !1\..f: C. r \} e.~1 euJ_ ct"'-
uY~~ch b.o . 
. tf~ )_,f) i:- ~ tL... ~f' ('oH~ 1 d\ .. .-1 lA"' 5 -t., '\) ' ' I o 

QvY~.=trtj ~ouv"' w~ c..t- ~w..· "'·'L~i 

{~t tftLA.H ck< 

: H·r j 
\/vit.&. ~ Rt- ~CV.f\y-~ c(_, 

b ,, ~, k , d-~ruu '"- i "' f<Y v C<A lY ,-u.J <1.iL- f) , . 

"\"oc (s,""''' t ,<.;,,('Z..r"V""'•Lh( s~'l''"" 'b {r. V<4-t·uc<', 
J.._~f •t/y; • ...Qrgt..J....v.,~.,,'j () /<A....;.,J ' 

~ ct h•'\Jt<JI1..o.c~/J 

1/re<, "1:, d;,/Y;&u..L,,., (j)~t AIYi~... ® \]e,r,,-cJ,, :!> d,'''Qr<>f... .--
(f) iA. f'1 

Y t "b t/?.. -l'etf 6r <In <.f. <1:, tl-.. !/ V 6 ({ Ko/./< 



(_1-j 1f)! . w_L-..)\., 
' \ .JI..:Ic: ~j\:.J Q,tv.JJ--- \ • 

r} e_~t 
:,'!Jp-t;t) 
~ 

r-,·~ 

~ c <, ,,,.> <f'J ""61 0 <f\1 ' CVbSfo'~'iUI\'. 

~ l!Y 

~ 

G:rr-rnt ~ ( 'j 
~f~ t~t· 

\J~tyic~e 
;h-e tt. S u..-p ph. ·eJ 6.2J
}_~t Co{on<l.t'!j r..tJ...+vt..;} 

( <:ros-s S'ecl?·~.-~ ct -<ix J--e.,'lrt: fLr~, 
j -etVL v~!A.[/._.;cf t s , £i ow,' 

0 
~ a.tte&:> 

\_J'~fL''ec( Go- tl'--<- lwo Ccrc"Vt{k:J 1 t!irlo(:f'r 

R -I:- pv$""' a'VI i'l!f ~ clrfUL{j_ (J (J! 

Kt-· (~,£2W>c'"'.;<lY';j- \/~1,11\S 

S1fl~~ 

pos-t e. v-i OY /~ 
vt.; V1 dG 

_.ttt\: \ltlr\~v(cJ.c 
' - i l' 

0,, J~Li!. 
CJu,.J.i·1C 

"t_~i/1 C•\r-Jiqc 
Vei., 

c=r') IJ<?.. I V1.5' c 'o . C(~1-
-1,4!. 'l v -t V 1 Uu e c~ 1-v-<f1F.1 

1Je_tY15" "'b -(;{,'-'L e--..eclr; cl ra(Vr. I 11. fo t/,'-Z 
; hhJ tL--<- Ti~t- l! ty/(,{~ . 

tL~ J. il(J ~sf ll~ % iJ-..z ~'-fAr~ S 1 flA 11. f e cf. , '-t., 

ituc LC6~ ('a( kti w f"' { ·& CcFr 01/1 <l \! ;tY o o V' 
n _G 'c...., ~v;j, ~,.._ji"< l'Lf- w..,_ ~<A ....... h·.,.,_ . "b 4 

eo(,L 'I"': v <1 " "b 1'1 i! r> ~ _JJ! c1 ~l <.,Js "::J of'<""'(} 1 "n, 1-tt~ 
uHendY w/JJ 0 '1.:J ft.-c. rt~f <'l1rwh1. . 

~S f.,'"" ..l.'-fJ; k<rn d(:, ''""'' Vr.,v\UJ tf) for~ 1, ~- ~""'"VIA ~£;.-"'"a.Q_ v~ . , 
4 'lt'ce_t ~ . +:f.-t. ~0\..N; "'-() TY1 ~ wcl n· es ',-

ffi "dv<ZU. ~·-1c ~ u.... die'""' P••<fr ~H tfiz i>.rtieri « 
l '(\teA. v e'lll-fl\.J u.JJLr C\ rte ry ~ V\ J ~ ~ j_ ~ 1::. ~<:IV\ <'U-- ~ 
a n ''.1 "" ~ i;J,..,_ .{~~ "'-' d ,1., tt.._,_ """"" a 'C:J i i ~"' , 

@ "';JJf( ~<c ve.;. 4 cc.,.,p,1"'". tL..._ J'dt-eriur 
1 i vd-{/\_Vtvt_ty ,· caltUL ~f-eA_j cL"'-J J(J 1 ~ S ~ Yt ~ ~~d 

cJG L<Jy ctv\ <'I v0 S 1 VI t.{ S 

&it;nci~ 
1'1oH ~ ik 

w ~,: (.lA_ crU;\ S' 



3 - 5Vvc,JJ 

ilV6Lj ~ 

rt~ cvJ 

(If r;) 
I 

'0£Svwr~· 
r/j-Rt ' Coy~a,r<f ~ 

it V\d cJ (]I Vt ) fi{-n- @J 
I A 

c,rJi,.ic ve..~ ·- C\.ccow.e1111,-es duc 

tlu... K\:- fo.5 t-e.-;-/ur LcYcM•1rj c>q-~c:ove 
ob tl..z 0 cfYI <1Yj .S; n 1A 5 

V4tfy;(.fe : rui/IJ '-{ ~ fo5/vt;"~ (!~ ob {i~f 
. -.- j) , -f.t.<_ ~~>JJ.-t V-t:-~/c-& ciL<'Lf fv'{J"Wl r2 h c StAr( d~ "'b ~"l , 

Vl-1 -cf~ 
An-J f~ck 

~ -f;L,_.__ '7vt t. J J j e o6 {;t'-(__ C([Y o'V1. r1 ~ _s, VItA.} 

?/!J 5 . D I,[( 1 "'-< V e.;._ ''b tiv_ ~ e.e f <tt r i u,., ( 0(; f1 r<r s 4fl~l) 1*-
~o "" s,..,.~ . v~ r<A~w/"j ""' ~ foHeYI ur s'tr/,rfe 'b 

fl.... j) ~ 1- •· dn 4 "' "to /e r w. ; n ,,_1;__ "' {i...z_ ). e(y I -l'k J , c1, 

-'~ct. . Ccry ifV< r1 Y (J S i I<! U J • _Lf:: . d 0W}'r 5 t? C'») f d..._ _f' %_{:_ $""" M c'"_ 

C.H ,t ".J2 U"-<., iAJ 1., ; c ~ 5 <JYi.t t1o·ltA eJ >n <i .)f j{y i.<t «:___ ~ •'/#;~ < 

)!e£ f S'T=r i cJY 1/ e.vz"- c,w 01. , S 
0 

d._ j_" /) -
'\jt J ~t{~IYI (JV 

\} ~D. Cc:\ u 4. - lJ_J ~ . 1"~<-.t+ -:---- 04-.s i VII), -t.£-k-
Ccry (/'Y\rl. r_J s i M I.AS 

f(.-f, 'ctfri.UVIA 

c1illJ ;Va; Di!CECT(_y /nlu ti~ 

-'f.;· /k ctt.tt.-«_r i liY C~tAcJ .. / -\.~ Vc~ !i ( 2. -~) fE) 11'---<- (/~c1 ~ C'--rvd t!s 

lv< 1 VI ( ~ c\. c. ~ d~ d<A (' cl {J l-~ [k._,__ ( t'1J~t c( /'/, r.:'-., 

c_,jj}d._ kotY ~ ({_Jt1 h'I.JlA 

fi Ct--i./l cLt '.:( c C\ 111. '1 5 hrM o 5 / S ~ ~L~ fvv o c--<,"Y cf'Vl tl ':..j ,-' v-~ c r 1 c: s 

dl!l.clShS'tvl.oSe 1A.:Itt-... e'ac~ Cf'IA. tf../'-{_ Si.ArPr{Ce ( /nSi-jYI~~-CdlftrJ c1.~AjcL 
iV\ ti---c 'Yvl.Jocctrcliu,__. 'lvttet·C(!yc~Vti)rj cty../tshr""os/s 15 ~·Vt.f""' 

j!__ e \'5 tlt "ll-1 I 0 / ct h Ol YVl ,J ~ -tr f 5 .J ~ y-· 0 /. dlJ rl Pl. rZ -e.t.<f. ( 'c 

1_--< " y IS / cl "'- j "" ( U/) I. cfJ ~"-''1 U-s (;u i TJ!. 0 I d Cesv <JV\ a '(1--
Ci , c PVJ ,· d'v1 -

/.S . £X {Y A {' ctr j; .z C d lit rl.$ 'fr;nvt o J / s ___.,.. Cc;r dY\ rl r ~ r1 ( fe f if' J dn.-i J fv'vvt o I f-e 

LA} ;t ""- @ v ?V:> 17'- Ll ~ 0 r ,:?.._ cl6 r] Ol-f <l A Yl i / u.-flw,_ (f'V\ q "dd fr i~ Yl K 

(I;) I Vlkr h ~ t-..8-q['( d c I 'c Cl r fe ~r'e}+· ~ . : . cs) L'Y""" ct ',._Q cfVJ&._,: .IL-, . z td.r-~ it-z I Er l<ct f c! « ._, 
{iiJ fA r--t/vt ,-, c·1 r k.--1.. ; R .s 

~ L\A Sp 1'ic db fi~ ~cLk-rt& ~cd(lh'<IVI.S fl.~. 
(}V\_ (JOCd.;- ~r','l}_ >n.&lrcn'<})-J ( 1 -c d f~t { t-, c~. ( ,tyc{t ~lc 'vv. U 5c/.e) "'v, 

-tltr(JW'lfmStS , ~ c.&&rlfen~ CJ.-A-c.u.J<lh<J'VIf ~ 'i:Lffl(i/Y 

too f o-oY tlv 1/'yl e.U- tl.J.. d Ut~A ·ln J5 du- r t' J .e.wr rAJ bv1 a e f , 

Ofcu r s

Ct.fr crYl cl r ,:1 
ti k 



Jordan University Hospital ; ¥..:~_)~1 A.a..o~t ~.;,u.-; ""-4 

CA TH # Patient Name : 

DOCTOR Patient No: 

Ao- P 

LV p 

LVEDp 

/ 

.......1.4!1" I •-:.t- . .,a .. 
• ~ '.)-'JI D._;-- t .:I _j-4-l 

CORONARY ARTERIAL DIAGRAM 

(--~ 
( '\\ 
~ 

\ 

Age: 

Date "~h 

Wi 

-----f___ ;,<-j, . .r 1 ' I ---L( \J-- I r::'., ~. "\"-~ / j \ ,, <\ \\·~ Circumflex 

lj ''\ ~ \:) \ 
I . ------------'1 \. ~ ~ ~ \ ju ---------- ~~\ (; ,' ~ obtuse!' 
\ f_J...---·- '' ,_, ~ I' Anteri~r ___ --\~-------! (. (-. ,':,> r.f .,··' Margin~ 

Descendmg \ \ .': ' ~.i :' \ : ~ -- ., "' A 

J 
-~- .. _... .:::--· 

1..)_----~--~ l....._ <·:---·.;'\.. ')· 
( ,,.o /\) 

""-----

Diagpnal 

COMMENTS: LV: .... 

LM: --------------- -------~- --- ------LAD:----~----------------------·---· _____________ ------------------!----~----

DIAG 

CX&OM 

RCA: 

-- -------·-·· . ------ ··-··-------·----~---------~--------------.------------ ····----------------------- ..... ------ ----- -----· -----------···--··j 

... RAMUS: .. -------·---- ---·-··+------



R._t·~cf br·tr~ iocerl.~·c 

( 111) 
~' 

\}~ -

5 Vt.f c.r /ur 
I; f<-<e~ 
Cct(0, 

' / t~~ 
\o"{ ,,_c\r..~oc.Lf"-J.·c 
v~ Hz~<-JoS ' ' 

/ 
I 

,y 

Az._ tj[JC 5 

vc..,·"" 

j 

l 

. -f. d Y tl i ~-t ~ ik qlO'Ul r'c 
----~--.- 4~ sL·rui ~'- L'\J~ ~ ltjft" I ~~tl<{~.u-

7.. /11 tv LoJi tJL ·----~Jt._c'"'-~-+-----:--- ~ 

-f tr-i ~""' 
Ql ~v{ ~c:J 

. '• .-us 
1"'''-J~ 

5 

t-------

3 vc....,.. (f. F 0 R r·1 s 11'-t Po r TtUJ_--r 
\f_j) CHAN/IJCL Cc·NAJ CTttUc-

4 \ (He;- nL'U 'JE;J c;- CAv(l~;, 
5 -

,-
(; @ -7<;• . or\ .::;{t_.-v t.i,l"'\-1.-\.e...vl-f, (tfcu..,.j 

----Accr:savj ~-1-- Shc~J..(l u-rt'~il'l..-,_J:( frt.,., 
l e""""''~_l':J3° 5 tL._._ fc~fU-t'or Si..-tr/.lt? c6 -(£..., 

~ ~ -----------8 V~'" '~b"'"' "''"'. ':''"'' ,,,, . 
- -{L;_ Kr.,,fl VC~.v, ~ - Tiu..r r s 

!!_ os.[ e11 i uY 

j~ .' 

'l J1 I 
Kf . t<t.,:u,·--

'Je.-t,.., 

;l'lfe.1'CoJ (.<tf) 

10gi« 

1•1tr i m 
\J~.( 
~·tu,., 

If(_~ s 

.s,-"j..: 

/'r? fv 

<J'V 
rtf)lL-t- 6r <lc/,_/c c,_f'{ .... :~lf~ 
V&t..te6v.zl v~ 

~ hcl, '3 rJ.lif~ (4rr~., 12 { . .5(,1 e,, ,·L·t.. 

fn-/en~.:~Slo.L~ Vc_~ Wb Ct 

~(( ..:.., (~:7.j_tjo 5. vc.,; 

s u ·b.;, it -{.)}, : ( t1 1-o t7 z. 'j ';) 0 s \j 0.rv.. 

Sv._iwqd/_ v~ d..-c'l/115 Jn-to <'lz,'jfjos 
ve.""" 

(~crY 1cl 

GiJ,t__ fest· 
i V\ \-C,r e;.Shtf 

.-~. . 

·-n .. ~ /!..{. fo ')/-{.A r' <.'L-

/ "1/-lA C:.Jq-, J.. VLHA ... t_ j 

~ At<-fibL tt~·k., u~ 
~eo.6t-

J(""""'rt A--, L~~~·::_ !_Z':j_'JQ_l_ ~(;.., 
-¥ T.~n ~£""'- .... l~C.(.,..<·< <t l.._, .... (,,t.,. dz.J'jcf 

v.-:......... u- c.:, ~y ll'l ~,J G-:1 tt u.., ,: c" 

~ t~ r::1?.. f cl.su ... ,J,·~ -4.. w; u., 

tk r ~<jCc, s,~bcd 1 rtC v~ ~ --r,'L 
\,-~ +f (cy L 

f<; .Jt {.vJ:te.r\ fu -{j,OYcl;>< <:./(~Co ~ 
p, en.:. ; Vt('j tl'-t. K-t · c v u 'I . c'1' . U·-~. 
d_i,1plAr•lJ'"' <rl ~ {'<~ll,v(}_ -iltrcc~t:J-e, 
~ ·1.Crt/c O('U""J <'!:, .J..;h. t;,-,l~ h.,. 

.1 1 _ _(_IJ!:l s/cl.: 

,.t-1 {() . .fc.el 
v~ 

I 

b r1 ( i..; ,, c~t,,~_~ ·c J.s_i-

' ~ <l '- 4 hyei' :'L 
1 ,.,_-~-er 6,~r~J2. >.Je...,., lwhi<../,. 

~ . .J , 3rJ; tt.i-;2., 

.ll.."'-J ~ ~~<Lcl..;~C.t.pl..,J,;, 
v~ -~ 
....._...,___ : 

5£d to ~.(£ : i nhJ -t4 <lccmv~:i 
Cf-t h.- t"D 1/t:t-._ \...., -~":; '1. 7. J ~tJ$ 'J-(_.:,., I 

s~ · '> /A_~IC<.?,..'jjo ~ Vf!..t·_. iJ ! 

<.q.w -"""'- ', J '";"' ;,.n, '"'-f·'~?os 
v~ i 

[E_ . _, ~- (.~~;;,;;;~ 'i / foH - I Yl It r Cc.>Sf<L.A . . I . 

( · Pr ''M U-<-. ~ .,_'f ' 51" 7<." I\ { I ... , 1'/ S-< 

I-
2 

-' ·,in t<. w•f.cl ..>,1/e~ ' 01"" 
h (\ 0'(11k,·i. •'6 5h-

C.(,,., v ," c .J 1'7 viii fc ( .l'lit ~~c I •I v,: ,,., 

• I •i. J ·3 r d ·t\, 1/h, •. {? • ......, cl esc c.v..c~' i/'-;'j 1 

- - ~ t~ o•r d U c •l (lY fcl ' 

--~- s'::J~ .... ,,<l~-/,·cJ i<'u. ''"' . ;,'L 
c-t:,-1 ,.., . D ~ ~L 

A-z.:Hu<; 1,.~_;., ·t-'? pf-..(. ~ f· o~", 
+~ ... YilCI.c tnfercoft,: 

<lt.t Lc' iLt -f~ (I' J! 



{(~. in.te.,'l,.Jl 
J ill.j v...(_lly 

~' 

R~. ~<1-.c\,_ic
Gl..f "•JL.ti < 

Ve.,i"' 

Az.j~os 
\)e..:...,.. 

v, 

l 50_)1~ 

tt 

U: iY'\-tn~J. 
<)'"'~ -.J..M vti .. 

'"'''~ Lt. s~.~.~dil.v j,t 11 

-- 41:"' '-.) '--' 1{\ 

c06S~r-~~ 
S . v . I_C ~o~ 
~- Vt.<1cC ~ i~ 

+ I d~ 
I; c{_ err U\k Ve_(., ~vJ~ ,·c_(, 

lt. brJ~c~/~cerJ...<tL;_ 
\.le.;Y) Y.Jleus VU..QI.).j I 0 ocL 

fn-~ -u~ ~tf ~ '~ /0 
+J~ bo1f ci_V\.J d~( i~s it 
i V\ ~-a ~ K-t . c LlM . 

1:. ~ ov 1'\A~J ~ .u!~ LlV1 i <.:J\11 

1J two ~l'cki o~~IA 
( 1 111 ~-~..evv...: Vt<~e) v~~VI~ 

f},---e,. L"We .. A. ~ 0'! d u c' 

~St Cvst<J.. C~ct~<: c(!:JS<2 
tc Uc..e S -t e r jll. iA ""' 

1l.., ~ () l-... o. 0_(1. ~ . :1 () j 
C.,tJ\.. c t,. \J yd.. ciA to C:ffl\<l.X...< c v ~ '-;;. 

1 

f?r¥11-<~ 
be i!.i" .t -t:L S /-ell_n o ci ct v; L«fM rfo'" t tG.:y N-e 

Uni '" <'(, il~ ;/~, "'.J j C1q ;,c/.;;. ~' 5 i,,i<\ v; <le 
V~s ~~~~ -~~ 

S l'f . lj Ck\ lA Gtv c\. ~ Ll: s ''ff'r )z Lr l J ""' th_ ""-f. .,ej;qr( ;,~ u"" 

"\.. iU lew "'- \z. l.us "" t/,.._ ?vu dJJ. "" '); < J 1+, ~ 
{ fn fl~ ~ feA-t. C.VLci/u.w.) I 

s ca. v (M c1_ ?ic,<•" "'fP VIs b,J{;.,J_ {£...._ i.we&'L 6 rrd ev 1, . bs f 0J "¥ '•lt(d(j, 
~ p,fltces ~errc...;.rdr{,(...., c.Tfosrte tll..z ~eecillcl /C;.. ~st-(t21 ::..:. 

( U re ce, ,.,, tL.._ d "'<)fj o5 ve., .J wt ~, Ll: t.. ft4. s - u"L fUt ; 6i_;-ci/u. 11<') 1 

teA..~;"~ &-;; ."f:'':"! ;.,fo d._ Lyyu- /tkt 1, K-c ·4""' 
f..i..,~,J ,g_,_• ~ R-t C;,sf.,J c.v.d'Je 

Sv'-'f. Vt'\/\0.... C"Lvc\ <MeoLtd ~ /}sc~""-Jc~ ;;f!Yt~ 
tctk;vctl._ ~ pj{~.c '11e.r~ 

([/\ ',._ ..:, . p k«m !1, )M"J , 
~~ {v.._ c· (I '(:s!) S'"fi!ArvL lR£<a Ow..._ W~ /r<-.4~(· i.V¥ 

~'f'C'-- W. fo -a.._ 4fY (fy< q (J J In<( S 

~f- _~A.. CcLUdl f1 /u.J ff lS Cc_r-y, •• .,,u_lll.,·CcU e W/ .-ffA kl {jV<._ 
t "'- lrut C. • I . rf ~" · I ' ._;J __ 

. · " '' v~ ( «M.C --:; <'V r n&A.ecf"Yf . - · k' ' "111< J 
/--;e @:flll>£1'-h,J <fb S.v.c ·d~ a..._ f:-';"J d(, 4 Z.Jgos ue(., ~ 
~ c~ ""; bf cru J . 'f6 £[_,_ '"ff'V<.. ~<. •'/, (f.,_ (ro~ / S te( t1 r M ,/ tJ... rc~ t/.«- •I f.J ffO l 

v c.-... - ~ ";te.r : '' ,cQ_ v,.;., s "'-"" cL<f <cftd o;, -a._ ckJ f . daw ~ to I t<> s ;.,} 
1 b . ~ s. v. c k&w th. -#;~, 'f:> ""'"<~ oo' vu... ___,.. 61,¥ ,._ '-----;< 0 l /Y U q, "'<}-- 1, ~ I - V . /) . · j 

1 "1 .nAn I /
1 

/'J,e ' ''' C c1.._ (/ cL (/,c..__ ct..._ T( Wl<.'L<J {/ ~ I •l4, lti<A..-~ Utru•CJ"" V(,<,Q_ . u""fQl... v<:11tct _ ! 

S L<f~ L< <J. V ~ .s o.,~ dJ 4 eel CfV\ ffott.... c ~ Jf o/ t1i. 6 de~~ d dlf V1 

~ .!>'•<f~o<.u opcv-u· J ~ ~ -tJ~ , 



:# 

I 

1 
' 



'-- __ ,, 
: 3 3 _) 
~ ---

--. . i 4- I (---- \ -- -- - --\ '-l ~-. ) ~ \ \ ~--
\-- .i 

(j 

~--

\!_'/ -, 

CEYE fisc"'£'-:J ~ I~L; 
fly( h '-s,;-.; 1 -

Ouc ... .....__~,u oct.{Jl·ct_ {L...z ~~·I 

~? 
• If· I · 6t 1 Cd r6--f' c.:_ t.., 

fo.) t e..-< / J\.. tc. d'\.J!_ 
Arch o ~ _p ~eA. ~ cf;, Wltl nu {rr/au_, 

fa\ (t cry +<t.. ~ . s k.--t~~t ;' 
\V IV\~ 

A n • i ns1;k_ {1"'-...t. /&1. r'C'clr-)t ~,,.., .Ste-t-\ OL il ~ _ __..------

8 INL1-2- 1f\:- ,""' ~:~ 
Po Sfe--t t'm ~ <--<- b c 

c!lJ s~Vl<--t"" 

;~R:~' ~Uc:; 1;;,:oc 
\.JGvttv,·cR.e. 1fos/t<?. fi<-L 
s +fA 0\ ,J. -f/1-~d Gt &:1:L 
3 r:_d C<J5 ~ tt.!)_ C.-1_ Y hY_(lL)< ---

~Js 4 d-<- J'-fern,tf -t-vtJ 
db -a-~ ~f ffvtd Co<;f.J 

~·~ (.,\)~"-(_ C& ~ h')ll LU./1 

dG? -u?tz_ ,u_ c-4 cfb c( o H q_ 

for a 11 ct'-'2. 5 ----7> 12-t ' ~ Lt- Le!V O'l-t cUr(.. C1 r-t E' r / E' s I 
I 

0J 
lle sc V~Af; d il.o T t-.d. . _ 

kc.t-(-til5--)> dJ:. tl<-z AweA. ~~N~ db 4-f"' , 
G -t£..,rv,z u_ ·c VVt. t_e.{sya ( t: t c-4-- J·krx,d! 

·ii';;j.e) tc tL'-.(_ fli.t s/dc ct, ' 
VV1. k 6-y ,IJ w •· 

~ d 5 ~ ci,k tl'-<L l.<JWe."' ~ 0'1 J..v. c~ I 2. ~ 
.£L~..,:r ··1 u. c \)e1_ t-e & (l ~ u'-"- ~ct· .~ .. 

re .. ,IIL< 

rc,{Vt s Vii\ ·-li'u.... ~c~ 
(,;;_ ~ oCJ:'9U..i_ S/.VI.!,(.s (,, /~>r.~.t·c-tt.:~, 
~ f!'-(_ h ~-rcu s _(eAt c,uc.lr uu1 .J~lAd/L 
d-<. b~ ~~ {).---<. t'-C.~tu (i.e_(/ at(_/u...,.,) ~'-""" 
(j..'-.1(_ d.t/J~ J_; •"j { {.t ... tfY d (.(, c: <t 6 (f e1. 

f'oSff..lt(clL /n 1-eA.•(.()s(-dJ a,~...:fe.-t r'es cJ'I1 

s Utcl,. r/~ f!,JY _:S -II S(lllc::;, . 
'1(,Casf4f c.t.JtfeA.y <f'Vt. ea.ct.. S'r/r 

~5 ~ 1 
~f- Vrevtct...~·,tP fi • .IL-ie/fr Rs 

-~ C!'f' h it_"'~, ctf. (rr /.e fl A 

~• -~ (; •!11 c f -t., "-1.1' d. (.It,{.( Jr c/G Oi' 10)?t..,~u,~ 
'YVI(> y <111('~ t v ' 

..S · <I J /l "~ikJ ____,. . 1.. . I · ':'f ~ 6.. ~l't. Ptct:U-, ""' {Jajf 11 . , 
<V<-~i'' . ""'-(c)(_t <ISh'<1<A~ 
---.;..,'-? 



Wc0. cJ6 /foitci 
( _":) ~) 

~~(~~ f--t- . \ 1-\ \1\ (,"""; Ill J:c 
( fSY<lCki c C~t,..~·<J 

uc~ 

fJMC\cl.t;cu.pi...J_/c C i VIIA~;ttitJ:l') 
cvd--V'j G) 

~h 
i qlttt, i 

··IV' ,_.·/"'.. ____.-

--1 

\' , . \ I _/., '.:..\"_ ,:-;-y. J 
. \ \ . . ~ . ".::::""-." ~ 

i ~"- ,·. ' -"'.,;.' .,'-·"" Sf 
'.:_<-' ',._' ""·.·<~~~.I ~lc c I 

S~- Ve-vtit-
(..Lx..u ..... 

I '.• ·\ '·.' <c\ ---~~~·Y 'I • 
1 // ·\· \ ·. ·. / . ~'\S:i~\').V"~, 1 I : ~ 
1 . -,;-/---,,;.~'\~I.:. I I . L I '' :l 1. C!' 
\,;:~?~~:~?~~ r:·:/ /i t· _S\.ib<"<lVi<ll-1, <Lh~j\.Y j 

\>.\ •0 / \ • '/ \ J.'~, . , ~ ""' Cf\1\ Ul r o t- I J. c!JL l-eA y 0 
'-'\~ /tr \ ·. ~ ;- ,_. . \.:f::V 
,\\'c /f ---J .•... '·:·... ' 
'\\y_\ __ '/. f- ~--. b. R c H : . tr ·\.. .. t' . or 
'\\\f ·· · _,.,q Q.€.7(-J _-.:-. 

. ·,.\ \· . ~ -- - - ~ ,, 

{iFC~.o db fl-ayf-,z Jl\ 1- Uvt h v<~fl h '"' '1, ~ <f.Sce.,.,}, ';) {1 0 r t,c 

. Sy.e,1 r (/L ~ e J .· _., {-;.,1 

-aLL-{S 1J~ 
GV..e.. a): il"-R._ 

8.M._ d &vtd s 

~<~-(L../oce_.p k.a..i,·c. 
cL • 

f 0 5 ~U t c'1. ~ tAJw &1.- 1z_ cl> tf~ Wt tl r t.-( h p· / ~1 u 1 ,S'll). . ' 
1-'/l II\ I 

beg 11'15 k,f. '"'J fL._._ <Aff~ 6 .nrd~ "6 ~ !Js!' 
12.-f:- stern (l c kc)'U.~ ro.f j 0 i.t f (I: { J' Hr l-1,d_ t't-«-~&u 

R "''"' ' lAf 1AJ <t rJs , 1:,11 t /C~ <( ,j s <\ 1'\ J i;(, ft-<- ~ ~ f 
fiCRCJSS !fiE lEFT S/bE OF !~IE 
fSIFui!Cfl ;/o/J oF 1/(/lCflt;lj 

T~ ?t<SJ(J d c-w.,_-<,Lr-J Je k;..j _ th_ _J~f_t"~c ~~-~q 
GJ, "'; ~ ~1o/J sick cfl, fL_ bo~ ~ 4 i , " 

-f--~'Y ,l (..( C \Jf/1. f--t h ?\ { ( . ( -~ "'6 j leA_ (A ,tJ c( Pl.~) I 

&elf'~ "'\J a."'J -tiJz -f1A d 1J ~ c1 oruc <)Jl c ~ 
''l""'Z =.1~ , ,J..t~~ iJ- Ce~,;,J. ,1.,tu/n~~ 
fost~/c~ 

/: 

lt- ~""<."'A C<!yG tiJ. 
cl. 

u· I_,.,....... . l • 
)i,..L~C <\V; c\.111 ... 

tfl~Lh'c~J 
~ 

b 1 _ c/7 t--l-+-. r ~c~s o . , . 
f. 6 n .· ~''"''f''I'"J.,, ct..v-'-~ rO c\or-fcL ~.4. ~+'_ ""-

"0 ) c.-~.., 0 ry·o( ~ . 
t- Su_ 6c~clu; <1V1 " 

If J~~ (or M,; c "t"IAJ;, ( ,·" "f ,.; •·cl< J 
V ~ ~ I VI fr G-....{- ct ~ !f dtver 

?tVt.t- 1J ~ :J (sy,l..VI.r~ 
'/- ~ t-1<'/ vr k c& t/JV YVI VI. :; J) ~ 



s~~'(~·u.·,~ 
C<"Lr- L.(_l· <t (.. (j) 
p<..e_xu s 

( dtr-i wJ__ fraw. 
cer-v/c~ 

5 C£\r-di'rte-" ~"'!'· 
fur <ln._ cl,.,~-s) 1 ~''1,."1 · 

----

53 

~--'-

® 
~~~ 

I~· 

t6L reJ.-1h'c01_1' cb 11~ cl;tci_ OG-~ 
-:t • IS ; f"' ;;;; ~·"' ot, u~ "cc€.., "" ·1Y j -rv "" K 

J_ . _)_ ':{:,"' (,y '"' c 1/-« l . . , £ "f'"A".· ,J) cccd.; ·.tc e-hx:ul j 
3 . ,U: ~ o..._ ~vc ku.._ <'c1 f~ 'oS U 0., i'. < <\ "'- ce. "" c, <f (j) 

'\ l~t re cu "'" f l"' .:i"'Q od I" <Y" 
/

1 

• fbJ fe1lu\ t.., 4 ~ · 
k'cc""> 4vt i.e,_ ---'>- iJ'-'- h rJ'' n1 <" fe< ~ •4. f 1!-1 '"'«, ~ ~ ~ f "": d 1 &., IU.• e ""' -f£.,. ~, 

~o !'-"' !' u.&"' """ <l rj <'L r fRA .J C '-<- L6 . ~ 1 ~"' "'j) :1" d f.cw <.r h« ~ ,;:, , 
~ {;i"- CUI c l< db clorf<t J) iSTfl L To ITS U1 S T /0 ,( ff tV Crt ( ie{f Sa6 c: !d U'r'iZ 11 cl.) 

(/ t~t 
w""j &: 
r 1<\-\Yd 

c if,_•J, <IC-
'\1\lA v! i 

\]~-t/ V •LSIA'~ 
'V\ e r vt 

{~-t ~/ 
r<'c.(,ln(!ol.t 
L<\ \' ~ f'\5 ~CJ__ 

·v-..n vL 6J 

~ 

..._______ 

/ 
,( 

/ 
/ 

"" V...ISIJ t\..0- ij) 
J-vtk 

ICi:· 

. : :c::,~,, 
( ( .r ~I 'if ,']'' 
·~ ~ ~:-:.:- ~-~-·~: 

~G) 

-> /r /ll/1 fv~.k .l< cfl'(frl % t/-1.._(_fYc?..JC 

fC1. SS it'lj . /-hrri'"'f)ft Ty. S ?c ~11/J, ·"J 
J VtfC:·~1 (.{ {!}, (""""~ J_ d.. U2f rc(cl nUn f 

1J V'I.A..ct-\ 1J ttbl..ht.. ~ 

An_~( y-j <JY 3< Vc -£lu_ -f..~f 
( Su,_fer ~·u_·.L_Q-) r-J,t-t~ ~""., 

j_. i...~t: j' h rt'•·q·c VIer~ 
:1 ~ J..~t v <tJ ~s '¥\ e..r v{-
3. )__e..tt- su...re..n CJf in. t-e-r fost-<t~ 

v~ {d.-<-~ tc. fl-u-·eM/c.... l()u.{ 

St-y? r (7'<) cJ.... (;r:. V dJ (,{ s) i 

Y, 0( C<it-d...···lC nzrvo "'\ 5 ~1'"'('· ''r ,.(u'1..,r. -o. s lA r{.r A· u.· .ti.. cct}"cLI .j{_ c.-
r I e.g~~ J.-

5 . L ~ ~ f' \-t..tA y il._ ""'f- _,AM. 

('o.St-tri()'f 7;.< t.:, -{)VL r;' 

Cde..e.r) rei(}_ h ·<-·-vt > 
j_ ~ (r,lckut.. ( Wi.HA. J ~ 

t:J/ (J'--IA 5) 

~ _ Of_ 5 r.£.,1l ~tA 'S , 

·3 . J..t&t re..cV:n·-{¥!(- 1 <'\ ... j V\a -<~ 
·-xe;t lr{__ c \tv\ ~ orr o o ~-.(_ ~ tw {C."' 

t'YrlciN..t... cv=- o&uT\1.'-~CAs) , 
4 - f_lv.ry t1 c/ c d<.r c...f ( u'>\ U-.- l~t-

S td.z.. rJ6 ~ cJrl-t<lO ills) 
5- v0f<:..4-r-!..1.. ~""'~ 



COURSE : 

PULMONARY TRUNK 
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* It arises from the right ventricle at the pulmonary orifice op

posite the sternal end of 3rd left costal carti!rtge. 
. -- .. 

* It is at 1st in front of the ascending aorta, enclosed together 
within a single sheath of serous perkardium (both develop 
from the truncus arteriosus). 

* It then passes upwards to gain the left side of the ascending 
aorta and ends below the arch of aorta (opposite the 2nd left 

costal cartilage) by dividing into right and left pulmonary 
arteries. 

,. The point of division is to the left of the median plane (bifur

cation of trachea is to the right of the median plane Y. 

"' It runs in the 2nd left space close to the sternal margin. 

BRANCHES : (only 2. tenninal branches) 

1. RIGIIT PULMONARY ARTERY : 

• It is longer than the left one. 

8 It passes to the right in the roof of the transverse sinus of 
pericardium to join the root of the right lung. 

• Relations : 

a) Anterior relations : 

* Ascending aorta. 

* s.v.c_ 
b) Posterior relations : 

• Oesophagus. 

• Right bronchus. 

2. LEFT PULMONARY ARTERY 

• It is shorter and passes to the left to join the root of left lung. 

• It is joined to lower surface of the arch of aorta by the liga
mentum arteriosum (fibrosed ductus arteriosus of the foetus). 

• Posterior relations : 

J)e~ Cu~··~ ~~&. 
f!..e_~ f GY~ c~v:> 
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Fig. 173 

0 

Surface marking of the cardiac valves; p = polumonary, 
a = aortic, m = mitral, andt = tricuspid. The position 
of the auscultatory areas is shown by circles and they are 
named by block letters. 

/" 
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Table 18. Surface marking of the cardiac valves, antl the sires of the auscultatory 
areas 

Valve 

1. Pulmonary 

2. Aortic 

3. Mitral 

4. Tricuspid 

Diameter vf 
orifice 

2.5 em 

2.5 em 

3cm 

4cm 

Surface marking 

A horizontal line, 2.5 em 
long; behind the upper 
border of 3rd left costal 
cartilage and adjoining 
part of the sternum. 
A slightly oblique line, 
2.5 em long; bebtnd the 
left 1/2 of the sternum 
at the level of tho lower 
border of the 3rd costal 
cartilage. 
An oblique line, 3 em 
long; behind tho left J/2 
of the sternum opposite 

. the 4th ~lal cartilage. 
Most oblique of all 
valves, being nearly 
vertical, 4 em long: be
hind tho right l/2 of the 

sternum opposite to the 
4th and 5th spaces. 

Auscultatory 
arra 

Second left inters
pace near the ster
num. 

Sccoml right costal 
cartilage ncar the 
sternum, 

Cardiac apex. 
i" 

Lower end of the 
sternum. 



SURFACE MARKING OF THE HEART 

The upper border is marked by a straight line joining (i) a point at the 
lower border of the 2nd left costal cartilage about l/2 inch ( 1.3 em) from 
the sternal margin to (ii) a point at the upper border of the 1rd right costal 
cartilage 1/2 inch (1.3 em) from the sternal margin. 

Fig. 175 Surface marking of the hrart. . 
J 

The lower border is marked by a straight line joining (i) a point at the 
lower border of 6th right costal cartilage 2 em from the sternal margin to 
(ii) a point at the apex of the heart in the 5th intercostal space 3} inches 
(9 em) from the midstcmal line. 
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manubrium 

anterior mediastinum .• //////////1//1 

body of sternum--~-!-

middle 

xiphoid process 

diaphraqm 

(?;'-~-
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superior mediastinu~ 

inferior mediastin~m 
I 

posterior mediastinum 

•: Fix. I. Sllbdil'iiiaw of llll'lliaiiilllllll. 

right brachiocephalic vein 
clavicle 
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left ventricle gas in 
of stomach 

diaphragm 
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of portal vein 

----- Supefior 
m_,st!nteric vein 

A. Infraduodenal part (Figs. 203, 230 J 
1. Anteriorly: neck of pancreas. 
2. Posteriorly: inferior vena cava. 

B. Retroduodenal part (Fig. 230) 
I. Anteriorly: (a) first part of duodenum; 

(b) common bile duct; and (c) gastro- i 

duodenal artery. ~ U/' ~ 
2. Posteriorly: inferior vena cava. lj) '::7--t-a..t{{_~ • 

C. Supraduodenal part, in the free margin of · \ 
lesser omentum (Fig. 178) 

I. Anteriorly: (a) hepatic artery; and (b) bile / 
duct. I 

15
· 237 Formation and courso o( tho portal vein. 

2. Posteriorly; inferior vena cava. ! 
3. Surrounded by: (a) hepatic plexus of 

nerves; and (b) lymph nodes and 
lymphatics. 

* 

"' 

PORTAL CIRCULATION 

The portal circulation carries the venous blood from the 
stomach, small intestine, large intestine as well as from the 
spleen, gall bladder and pancreas through the portal vein to 
the liver. 

The portal blood circulates in fine capillaries inside the liver 
and is collected by the hepatic veins which end in the I.V.C. 

N.B.: The upper part of the gut (oesophagus) as well as its 
lower part (anal canal and part of the rectum) are 
drained into the systemic circulation. 

PORTAl VEIN 

ORIGIN AND COURSE : 
2-3 

* It is only II inches long and is characterized by the fact that 
it begins as a vein (by tributaries) but ends as an artery (by 

giving branches). d..L L ~ 

"' It begins behind the neck of pancreast'by union of the splenic 
and superior mesenteric veins. 

* 

>!< 

.. 

It ascends behind the 1st part of the duodenum to enter the 
free margin of lesser omentum. 

It enters the porta hepatis where it clividea into right and left 
branches . 

It is devoid of valves. 



ANASTOMOSIS BETWEEN THE PORTAL AND SYSTEMIC 

CIRCULATIONS : -f<S'fiVl C#{l~ t'V\ 

1. AT THE LOWER END OF OESOPHAGUS : between 

a) Oesophageal tributaries of the left gastric vein (portal). 

b) Oesophageal tributaries of the azygos vein (systemic). 

In portal hypertension this anastomosis enlarges to form oesopha
geal varices (dilated and tortuous veins in the submucosa of lower 
end of oesophagus). Its rupture leads to ble€ding in the stomach 
(haematemesis). 

2. AT THE LOWER END OF RECTUM : between t7f!_ . 
• - ,.. .. , tg Uu:;'-.t-:::r .j(_,.),~.t 

a) Superior rectal vein (portal). 

b) Middle and inferior rectal veins (systemic). 

If this anastomosis enlarges, the veins in the submucosa of the 
rectum become dilated and tortuous leading to formation of pile~ 
(haemorrhoids). 

3. AT THE SKIN AROUND UMBILICUS : between 

a) Para-umbilical veins (portal). 

b) Veins of anterior abdominal wall (systemic). 

Enlargement of this anastomosis leads to dilatation of the skin 
veins in a radial direction around the umbilicus, a condition called 
caput medusae. 

4. LESS EFFECTIVE SITES OF ANASTOMOSIS 

"' At the bare area of liver : between 

* 

a) Capillaries within the liver (portal). 

b) Phrenic tributaries on the under surface of diaphragm 

(systemic). 

On posterior abdominal wall : between 

a) Lumbar veins (systemic). 

b) Colic veins (portal). 

,-~_/-~~-~ 

N.B.: 

The portal vein is 2 inches long, formed by 2 veins (splenic 
and superior mesenteric), ends by 2 branches (to right and 
left lobes of the liver), receives 2 main tributaries (right and 
left gastric veins) and 2 ligaments are attached to its left 
branch (ligamentum teres and ligamentum venosum). 

-- ----- ~-----------

~ 

"-



Branches of Portal Vein 

1. The right branch is 
After receiving the cystic 
right lobe of liver. 

I 

shorter and wider., 
vein, it enters the 

2. The left branch is longer and narrower. 
It traverses the whole porta hepatis from 
right to the left end, and furnishes branches to 
the caudate and quadrate lobes. Just before 
entering the left lobe of liver, it receives: 
(a) paraumbilical veins; (b) ligamentum teres; 
and (c) ligamentum venosum. 

L1gamentum venosum 

Branch to caudate lobe of liver 
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••.• · .... Portal ve1n 

-- .. Right branch of 
portal vein 

.. , 
b"'f <\1\.C.h Branch to quadrate lobe of liver 

LioBmentum teres accompanied bv 
paraumbilicBI veins 

Fig. 238 Branche3 of the portal vein; their 
s;ub-brancbes and tributaries. 

Intrahepatic Course 

After entering the liver, each branch divides 
and redivides along ·with the hepatic artery, 
enclosed in the Glisson's capsule, to end ulti
mately in the hepatic sinusoids, where the 
portal venous blood mixes with the hepatic 
arterial b!ood. 

Tnlmtaries 

These are: (i) the splenic (p. 180); (;:~ supe
rior mesenteric (p. 193); (iii) left gastric· 
(iv) right gastric; (v) superior pancreaticoduo~ 
dena1; (vi) cystic; and (vii) paraumbilical veins. 

Right branch of portal vein 

Cystic, vein_ .. _ 

Portal vein .....•.. 

Superior 
pancreilticoduod en a/ 

vein_ 

"0( 

Left branch of portal vein 

· .-·····--Paraumbilical veins 

') _____ Left gastric vein 

c c ____ Right gastric vein 

':=====::::1 ... Splenic vein 

Superior mesenteric vein 

Fig. 239 Tributuics of the portal vein. 

The left gastric vein receives at the c4rdiac 
end of stomach a few oesophageal vein~; tk 
right gastric receives the prepyloric vein. 

The para-umbilical veins are small veins! thJt 
run in the falciform ligament, along the I liga
mentum teres, and establish anastomosi~ bet
ween the veins of the anterior abdominal 1 wall 
around the umbilicus and the portal vein. i 
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