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POIH= pqp pptstppr tpsppptspptppp ss ·Sypptpp ppr aptrrtpp fi t u t yts ppr ·Sypptpp et al. 
fi t u t uts rpps pprrtpp qpsp sppp rpspppr pp ttts rprppprpppprs rpttps pp pps
rpppptsrptpp pp pqp ppppp pr prp tppsrprsps st q pqp pufrprptpp prpqppp spptr ppptrrpp
fiPSpppps et al., t ufiww Jrprpp et al., t u·ww cprtsppp et al., tufitt s

vpppptps rppr pqp pspppspptppp ss arprrp Ppypprs sqp pppprs tp t yyus pqp
ppr rprprp pr sppprp srppr tp pptrprp sqppp prtppr rppr qpr sppp pprptppprs
PSpppps et al. fi tufiws t ufiuft rprppppppppr pqp rppppprp pr ppppptprtppr sppprp srppr
tp pqp rppprsppr pppptppptpp pr rpppu ppr ppppprrpstr rpptpppps cprtsppp et al. fi t ufi t t
rprppppppppr ppstpspprqtrprrss pqp rppppprp p r ppprs sppprp ppprpp t p p prrspp pr
rppprrpstr rpptpppps xqppp prpqppp prssppppr pqpp spprrrpp ppprprtpp rps rrps p
pprp tp pqp rpprpptpp pr ttts Jrprpp et al. I t u·wt rprppppppppr pqpp pqp rpprpc
ptpp pr ttt tp pppprtpppr stpq pp prpspptpp pr pqp ppprr prtprypp rqpprqppppps
rpptprtps pqp pspppspptpp pr appr et al. I t ufiufts

vptrrrpppr ss pqp tprtpsp pr pqppp spptppps pqp prpqppp rprtrpr pp ppstps pep
rppsrpr pr ttts rppr pqp spstpptpss tp pprpp pp pps ppr pppspp pqp rprrpstps
spptr ·rppptpppI
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I. Þqtp tpp pqp tpprprpss tpu rtpqpspppprp pr ttth
2�ï tp sqtp rprpp rts ppp rppprupp pqp ttt sppp rtptptprpp rprrrppps

tpu rpppp·rppprss sqpp rp ptpspps rpuyrtppuh

ap rp tppsp pqtp pp prpptpp sqpp pqp ttt sppp rtptptprpp yp rprprrrppp rp pp
ügtp} pprtpppprp rp t qysq rpprppptsp prrtppps Ptp pqppp rp pp trpppptprsp pp ptpsrrtr
rup]pspppypp sqpp pqp ttt rpprppp rrrrpp tpptrtrtp rpppupr fiq r y prppp tspsp trrt
~g }qp pufpppp pr pqp rtprppp sprprrps pp uprppuppp petp qp rp tptsrp pp rpp pspp t
� p]rrqtrpO

xqp rprrpsrps rtptrppppp sppp rpsppprstppuI

ßWptmpP pspp rrrs tpsrpsptrqs srpq sppptp tpu tpppprtr srppu stp uppppryptc
mgppP ppprtr upppprrptprppp pr rprpp qsuppufsrpprypp finsr£P tprpp rtrrrtrP ppptr

ooromtr tpu rqpprqpptpP rpptpr prqpprqptrptpp umatatP trttrrpp rqpprqtptppP
ôgpp prtpps ptrp pprrpptptpppP sppp srprpypp rp psprsrps tttP rqpppsptrqp pr

]ptprsp rpprputppp tpu pr spppp prprrrppp pp sp rpppurptppu srpq rrsqp tpu
r]rpppp rrrppprprp pptrrppP tptrsprp pr trpprqptp tpu rpspptrrrpp rrppptr rprc

p]ppp tpu otpppprppp pptus pr prpprrr sppp rtptpu srpq pppptrsrrrpp urprps rpp
p tprppO

ap pqrp pprppps rp qtp sppp uprrupu ppp pp urprtpp tpu ppsrps tprprpp pr ttt
îtp]tum rtsrrpqpu utprps pqp rtpp rps sptpps xqp rtprppp pr pqrp yp pp pqtp p r

]s rtrpp ppptrprps rppr pqrp pprus tpp rpppppppus

aaO abtxbbtt tJ tbtcbb v vtty ty· ftxPbtxtty tJ ttt

L� Radiographs 

xqp ptprrppp pturprpsrr prspp pr ttt tpp tpttrrs rpprpupus rp rtprpppp sqp
ts trpp sp rpsprrps ss ppp pp rppp pr pqp rprrpsyps tpprrtrtp prsppI ptspps rprpps

pps uprpps qsutppqppprp tpu rrrtrppu tpprrtrtp ptpsp pr rpprpps bturprpsrrtr
{r pp tpp pqppprppps rpttrrs ppp pep tps pp pqp ptprs u tsppprp pr tttO Jpp·tppprss
~ ] ]tprrppp pturprpsrrtr rtprrppptprppp pr ttt tpp pp sp rptpu pp rtppptr trrps
�q]p pqp tpppppWrpppppypp trrp tpp pprrr tppprtpttsrp fitsO  s t) o tp psp rtppp pr
offtpp ttt fixtsrp Vr rpppp t tpu u¤s rprrpspu rppr pqp tppp trrptptprp pr
rrrurrtr prspps sp ppppu pp trrp pttpp t Wu utsp trppp ppppp pr rrrprrtr prspps tp rpc
ýp]tpp rp uppprps pr pqp pprp prpprpp pr pqp pqrsq itss s a). tp pqp ppqpp qtprs pprp
pt rprpsrrtr pyspp pr ttt qtsp rtrp pqprp trrptptprps t rtrt pr rqtpsp rp pqppp
{yqpp rtpppp sp ypppprppppu tp rpuyrtprsp pr rtrt pr ttt trprsrpss prprp rp rp

p p pqtp ttt rtp psprsp rp pqp tsppprp pr rqtpsp rp ptrrprpsrr prspp trpptrs
p]pppps aptsSp fi t u· ttqtu pptppu pp pqp rpppptpss pqtp mpqp [Wpts rqpppsptrq rts

þrptprm pqps sqpp pqp sppp rpprtpypp rp rtprppZ s tp ppqpp sppu s rp tsppprppp
ÇÄ Jtprtp et al. um tu·wts sqppqpp pqp ttt rp rprrrrppps pp pru fippspptr spptp
gp pspp sptpphs the X-ray signs lag behind the evolution of the POA. 

xqrp pspppstprpp rp rpptprpu ss pqp rprrpsrpsI

(a) tp rtppp t tpu us sqppp sp sppp tsrp pp rprrps t ttt rppr rpp yprprprpps
pe] Sppp [Wpt�ps pttpp pqp rts pr pqp ppppp pr rrrprrtr prspps pqpspu pp tsppprtrrp�
�SsO I, aWtt s trr ppptr rqprrppps upppprrptprppp sppp rptpu pp sp srpqrp ppprtr
rr rpp tp pqtp pyrps rprrtutps pqp trttrrpp rqpprqtptpp umxtsrpp tt tpu tttts
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�f¥ tp pqp psp rpptpppp firpppp uf ppr wt tp sqpr sp qpr p rpppuprpppptsp ppy
rrpppprp pr pqp ttts pqp rppuprpppptsp [uppsp pqpspr pp rqppsp rpp p rpptpr pr
uf rpppqp rptpp pp pqp prpppptpp tp rppp ww e rpppqp tp rppp ufO tp pqp rppppp rppp
fixpsrp tcts pqp ttt spp rtpsppppr ug spppp rppstprprvO tp rrpp sp rpprrrrprs
pqppprppps pqpp pqp sptptps rpptpr sprppp prpppptpp pr ufu¸ rpppqp p sprpppr sv
ypprs ppr ·trtppp � t ufiuft ppr bprp fit u·wt ppr rr pp t vppps pp prsprpppr sv
cppsppp nt ufifit ppr Ïppppprprrpp ppr epsppppp I t ufi t t rps sp tpprertppp tp pprp
rpppp 

hktM¹ 1 hgARBA¹ h o ¹
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xqp [uppes qpspspps sprprpp p sprrpõrp rtpspppptr ptr sqpp tp pqpsp rprtc
trpptppp rppr ppp pufprtppptpp pp ppppqpps rprprrv pp tprppppp tp ®pqp rppp pr
prpprtr sppps pp p rqppsp tp tpp ppufprppO xqppp rqppspp rpv sp pufppprpr asps t
rpptpr pr spptps pp pspp rpppqp fixpsrp cts bppprvs p ppspppptpp pr pqp tty rpv
sp pspppspr fitss us tN ft s

atyaePv tty

[uppv pstrpprp trppp rppppp rpppprtpp sqppqpp p tty qpp ppprqp rppr p tpp
ppr pppstrtpvs sppq sprprpp pr pqp rprt pr psyprptsp rptppptp ppr sprprpp [uppv ptqpp
rps spqtpr pqp psprrptpp pr pqp ttys



TABLE Iï
tprpprfctpp rqfpc rpprdpptps cqd rf|d pr dfrq fctdvc rdpctppdo tv cqd |cros

clinical signs discovery of results 
Onset of I On�et of I I Early post·operative 9

Birth- Date of Localisation ö of POA X-ray signs Date of Date of f (within 30 days Post-operative :
Cases [ï Patients I datù l leSion I Aetiology 1� I _

Extenø
_ I _�®÷iCitY I of POA ________±̄ ±_ _± of POA ����� _± operation I post-op.) follow-up � t"t1oN J.-CL. 1943 5.3.70 Traumatic DII-DI2 Complete Absent Anterior part 29.6.]1 13.7.71 ^ï 26.7.71 'I - A

Bï hilat. of the left ]ï Ý
femur, at the 
level of the ;,-
lesser troch- ®¯ï
anter 

-_.±__±._- � -��- ����..±
cf>I(®ic efc fObt-Jii it-Jt-Jgcdd ;,-2. ø ¡·My¢o· I 1937 114.12.71 I Traumatic I D6 bilat, I Complete I Slight I Left hip 4.2.71 10.2.72 17.2.72 _`ï

fï Right hip no clinical 1.].72 §
Antero- signs Ûïlateral p:uts 1.9· 72 
of both 
Ü@ÝÞï ?
sible trau- \ï @ï
maticfactor). ¢ e @ï

3. c:ï R.t A.dL. I 1920 I 3· 1.69 I La

.

minec-. I ()-C8 Complete I I�.xtremely I Both hips 
® g llklln"�-I-A�ril 1969 1---�-:'---� I' o hip: I �nc�ease of range of J±» months: decr.ea

. 

se � 3ï tomy: ccrVl- InIat. lligh I 4·8·7T motlOns: of range of mot lOllS: 
cal. spondy- �:lex.: Flex.: 55� é
iOSIS I± ÷ F,xt.: ± Ext.: d' 25 G�üØ IR/ER: ��/¥lï OOPRï

ER: Ahd./Ad(l. 5'/10" 
Abd.: Massive recurrence @ï
Add.: of POA >-l OOPRï
First radiological Hyp4 4 of recurrence: ²18.8.71 

L
.

' hip: I Incr.case of range of No change i� the � I9.10.71 motlOns: range of motiOns: 
Flex.: very limited recur- ¨
Ext.: rence of POA ,..... 
IR: @ï
ER: First radiological signs æ
Abd.: of recurrence: 25.11.71 I U±
Add.: ®±

4. c:ït"t1íoN A. 1-�129'1.691 Traumatic I t"t1¿grt"t1Â I lVlotor io- lVIarked Both elbows �� ---.�-- °� Ul)Qw: dmprovement of e 32 months: no � 
Úï bilat. complete (both POA 5.2.70 range of motions: change in the range 

D2 hilat. Sensory developed Flex.: 900"""""IIOo of motions in spite 
incom- following in� Ext.: - 80°----+_ 55° of a marked recur-
plete adequate rence of FOA. 

mobilisation Prori.aíon and sup'"" 
of elbows ination: 'normal. 
with already \ First X-ray signs of 
limited range recurrence: 6.3.70 ú
of motions) x

(continued overleaf)  



1--
Birth-

Cases Patients date --
fj

5· H.,W. 1927 Bï

6. l., J. 1935 Bï---- fj
7· P., L. 1952 Bï

8. M.,G. 1927 Bï

9· B., P. 1945 Bï

10. D.• M .± 1953 Bï

Date of 
lesion Aetiology 

29.11.71 Traumatic 

2.8·71 Traumatic 

30·7·70 Traumatic 

24.6.66 Traumatic 

7.10.70 Head 
trauma 

19.2.68 Guillain-
Barr

Level 

YïC4-CS} Zïbilat. 
C6 } 
bilat. 

DI2-LI 
bilat. 

C7-C8} 
bilat. 

CS-C6 
bilat. 

Left 
hemiple-
gia after 
initial 
decere-
bration. � aI

RJL@= t continued nc:t-------- ----------------�----�--�---------------
Onset of Onset of 

clinical signs diiicovery of 
Localisation of PO A X-ray signs Date of 

Extent Spasticity of POA of PO â biopsy 

In- Excessive Lesser troch- 9·3·72 10.3.72 
complete anter on 

Complete both sides �----
Complete Absent Both medial 

femoral con-
29.9.71 21.10.71 29.10.71 

dyles {sensory l\tIoderate Anterior 
mcom- Superior b 27.10.70 
plete Iliac spines 
l\Iotor 
complete 

Complete Moderate Left hip 

3.8.66 11.10.66 o ------
In- Marked Left elbow aI 10.12.70 
complete Left shoulder aI 25·II·7° 

Right hip aI 22·3·71 �
Tibialis Absent Both hips 16+68 10.6.68 
ant .£±
Peroneus 
brevis and 
toes 
muscles 
on fLiª�ï
sides at O. 

Date of 
operation 

L. elbow: 
29.10.7° 

aIaIaI
10.6.70 b

L. hip: 
16.II·71 

R. hip: 
9.2.72 

Early post-operative 
results 

(within µ� days 
post op.) 

1m provemen.t of 
range of motions: 
Flex.: go°--+IISo 
Ext.: - 90°--+- 25° 

X-ray signs of a 
fracture of the 
humeral epiphysis 
and of recurrence of 
POA: 30.11.70 araIaI
Flex.: 85° 
Ext.: -20° 
Abd./Add.: 40°/30° 
IR/ER: 10°/15° 
Pre-op.: 

Hip ankylosed in 
25° flexion b
Pre-op.: 
hip ankylosed 

Pre-op.: 
hip ���µ�iÙhIï

Post·operative õ
follow-up 

24 months: decrease 
of range of motions: 
Flex.: IIOO 
Ext.: -goO 
Very marked recur-
rence of POA 
Pronation and sup-
ination: normal. 

aIarar
2-1 years: range of 
motions unchanged. 
No recurrence of 
POA ar
1 year: 
Flex.: 85° 
Ext.: - IS° 
Abd./Add.: 15'/30° 
IR/ER: 20°/30° 
No recurrence of 
POA 

9 months: N�h³N:ï 75:
Ext.: � 20±\fLI�/\IIN:ï20°/1500 
IR/ER: 15°/20° 
No recurrence of 
POA. 

t 

MïAï:>:lïAïMïï
Iï......±Aï



II. 

--

12. 

--

13· 

--

14· 

IS· 

--

16. 

D., H. 
Eï

----

Th., H. Eï

------

B., M. Eï

-----

C., B. Eï
--- . --neiK ìnEï

-----

I., D. 
Eï

-;-;TL., I¡ö

1947 23·8.68 

=------

1930 11.11.67 

------

1941 25.5.69 

------

1939 18.1,67 

-----��¬±
1937 17.9.66 

------

1952 3°.7.72 

---

1916 28.2·7° 

Traumatic D8 hilat. Sensory: 
incom-
complete 
Motor: 
complete 

Intra- C7-C8} i Dcnsory 
medullary bilat. �lllCOm-
angioma plete 

and 

D9 hi lat. complete 
C8-DI} {Motor 
bilat. complete 

Traumatic L3-L4 {Sensory 
bilat. complete 

L2 {Motor 
bilat. complete 

---------

Traumatic C7 bilat. lncom-
plete 

DI bilal. complete 
----

Skull Tetra- Incom-
fracture paresia plete 

-----

Traumatic Ds-D6 Complete 
bilat. 

-=---

Subarach- Left -

noidal hemi-
hemorrhage plegia 

Marked Both knees 
and femoral 
shafts 

Marked Right hip 

Slight Left hip 

Marked Both knees 
and femoral 
shafts 

---

Moderate Both hips 

Slight Left femur 
"Post-
traumatic" 
POA deve-
loped at the 
site where 
si-m. injec-
tions were 
given 

Moderate I Left hip 

--

About 3 
weeks post-
trauma. 

26.1,68 

28.6.69 

=

December 66 
or 

January 67 

28.8.72 

-

=

26.1.68 

28.6.69 

-----=
-.... ---
-

29.8,72 

4.5.70 

=

-

-

---

19.10.67 

---

-

4.9.72 

30.6.70 

= =

28.8.68 Pre-op.: I Flex.: 70° 
Ext.: - IS° 

5.2.70 Pre-op.: 
Flex.: 30° 
Ext.: 0° 
No other move-
ments 

- =

R. hip: Pre-op.: 
24+68 hip blocked in 

25° flex. 
L. hip: Pre-op.: 
15.5.68 hip blocked in 

IS° flex. 

- =

= -

-

26 months: 
Flex.: II' 
Ext.: - ISo 
Abd-Add-IR-ER: 
normal 
No recurrence of 
POA 

32 months: 
Flex.: IlSo 
Ext.: 0' 
Abd./Add.: 30°/20° 
IR/ER: 15'/25' 

=

2 I months: both hips 
Flex./Ext.: 80"/ 0" 
Abd./Add.: 15°/40' 
IR/ER: 15'/40' 
No recurrence of 
POA 

-

=

I i 

l 

LïAïLïs�5
�sAï¬ï
AïIï
IïXïs
AïIï
Iï��ïAï«ï
5I.... s
IïIï.... á.... I
hiïssIï.... 
Iïz
··xjj\N

··
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½°SÌi!?¦@Ic(,rjj A§IBc�+1 iiSI:;�y l̈yó�¶Ã� l b  ÓÊ�
h M ¹ hIEBC¹ IHIADIIARH¹ BIKADB¹ HO¹RASP¹ ARC¹ CIA¹HAOC¹ OALOEM¹
SM¹ oH¹ UIBINHA¹ RASP¹HAD¹kUDEARUR¹ hBAA¹ARHBH¹ cKM¹ hN¹ aW M¹
Z M ¹ hIEBC¹ EARIIHHHKIIARH¹ARIIAAREARADIA¹HO¹RASP¹ hBAA¹AR�BH¹ cKM¹ hN¹ �j ·
dM¹ RASP¹ HILICB¹ NACCAE¹IAcADAIM¹
dM¹ aIHIBUR¹HO¹RASP,¹ IIBCARH¹ARBIAICM¹
_M¹ oH¹EARIIHHHKIIARH¹IIARADKA¹ IAD¹CIA¹RASP.¹
_ M ¹ RASP¹IADIEAARBAI¹IAD¹ BIbA¹IIBCARHHUR¹HAD¹kUDEARURM¹
im¹ oH¹EARIIHHHKIIARH¹IIARADKA¹IAD¹ RASPM¹
SM¹ IADCArnARH¹EALHIAHHIADK¹HO¹RASP¹HAD¹kUDEARURzy¹ADH¹HCIAE¹IIARADKAM¹
REa M ¹ RE BC¹ ARADKIHKEARIIUR¹ hBAA¹ARHBH¹cKBM¹ Z¹ a¹ ARADI¹bWM¹
h h M ¹ RE BC¹ ppobE¹BIIADCIKEARIIURpOICARRMA¹EARCIH:¹ _¶aM¹
RES M ¹ SADI¹ARADKIHKEARIIURM¹
RE Z M ¹ SADI¹ ppobE¹BIIADCIKEARIIURpOICARRMA¹EARCIH:¹ d.aM¹

ZEI¹ ARADKIHKEARIIUR¹ hBAA¹ ARHBH¹cKM¹ ZN¹�j ·
REdM ¹ ZEI¹ ppobE¹BIIADCIKEARIIURpOICARRMA¹EARCIH:¹ Z·ZZ M ¹
RE d M ¹ 4CI¹ ppobE¹BIIADCIKEARIIURpOICARRMA¹ EARCIH:¹ Z.SdM¹
RE_ M ¹ dCI¹ ppobE¹BIIADCIKEARIIURpOICARRMA¹ EARCIH:¹ RE .S_M¹
RE _o¹ _CI¹ppobE¹BIIADCIKEARIIURpOICARRMA¹ EARCIH:¹ S·d_M¹

iIA¹gZi¹AHAUARCIHAD¹LARUR¹NA¹EAHARCAI¹CH¹IADIEAARBAI¹LOBIHA¹ARICIU�Cy¹IAROBAI¹
NUR¹CIA¹pAKIADADIADK¹HO¹SARHRMIADK¹ AzAEIIBAB¹ hiIAO¹et a�M N ¹ RE S_Soo¹



aIlIp�p 937
Complete spastic para pie -
gia JDï bilat. 
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h . ¹ 1st angiography. 
2. 1St 8SSr scintigraphy. 
3. 2nd angiography. 
4. 2nd 8SSr scintigraphy. 
5. Recurrence of the right POA. 
6. 3rd 8SSr scintigraphy. 

_k¹ Radiotherapy (1500 r to the right POA). 
ik¹ 3rd angiography. 
So¹ Recurrence of the left POA. 

10. Radiotherapy (1600 r to the left POA.) 
II. 4th 8SSr scintigraphy. 
12. 5th 8SSr scintigraphy. 

B. Angiographic Studies of the Lower Limbs 

Materials and Methods. brsqpshsruf ppptprpspprqtts stpt rtprpprpr pp wuf
rpprpppss prrpprrps pp pet ptrqpt·tt rtsrprstr ss vtrrrpstss tsrps p we rrs spttp
atJy �Jprts vpprtqprrs vstrtpt rppqtptp ppr rpytrprps fid rrsi pryp ppr rppqsrc
srsrprrpt sprps pr prrrppprapppt² �wd rrsi pr ·fi rts rtpps ppu bd rrsi prp 60 rpp rppps
sprtprppts pstp p srpp pr w strpprss pp p rptsstpt pr e pprpsrqtptss vptrrts sppt
rtprpprtr pp pp tufppphrppst Sprr stptpspprq ebd ors 6 ufd rrsts pps pp pp ttu
stsrpspprq �ufe rrs 6 ufe rrst umbrtrphvrqÔppprtss vprpps nistuttts Jrrr prrts
stpt rprrtrpptu rppr rrrhrpytrprpps yp rprrrrrpprpps stpt tufrtprtpûtr ps p
ststrp pr pqrs rpprtrtpts trrpsrppprrss stprpr rppqtptprspprpps stpt ut rtr s ppr rp
sprt rpstss st stpt rpsrtr pp pspprpp pqt rpprtrtpt strptst pr etrps tppsrt pp

pss p rppqtptp pqpptsq pqt tptsrppsrt srpp prsstts rppst·ttpp pp qptrppprp p rtt pp
rptsrpts rppqtptprspprpps

t O Patients Without POA. tpt pr pqt rprp ·ttsprpps pp st ppsstptr rsI rpps p
rpsu rtsrpp rrps p pprt rp pqt ppsrpspprqrr rpurSrpprppsÃ

ytp psstpspprpps ppt spstr pp pqt rpptprptppprpps pr ed ppsrpspprs rp ufi
rpprttpsh td rpprtpps sapq p srpsrt rpprtrtptI prpt rpprtpps stpq pspw stuf rpprtpps
srpq pqptts ppr ppt rpprtpp srpq rptp rpprtrtptss

¬ Urografin CI:I HI-' Schering, Berlin, Germany 



P A P E R S  R E A D  A T  T H E  A N N U A L  S C I E N T I F I C  M E E T I N G, 1 97 2 45 

v�ï.�±Qï.�± 1930ï§ï
Incornpliltl spastiC IlIrapl'III. C,-Ca bilat.and ,,'mp/lte 
Dg-DlObilat, !intramcdulla'y ",flgioma-l1.11.1961) 

H" 
mg/2'''' ...... 

C'. 
mg/Hh 

Alk. pho�ph. 

lUll 

120 I::: 4yn� �u

uninnfln kn umyppp  ut

ç X-ray hh± the pdyks : no PO .... è POAltt/lcr t hlp 
X-ray: marktcl k�xIH± oft .... POA 
X-fll),' modtratelncr.as. hh± 'he POA 
X-raY:llIghtineflISiofth.POA �l X-ray;POAUllchang.d 

X-ray: Norccurr.nCI 01± ñ POol. 

)(-ray:unchangld 

« l
OPERATION I 

:::"1 �:o����� 330 

290 Cab <>-��±<J±�.�
250-, mgtl 

X
m 

"olj' f:�-=r=�==-----=---;,s=-.���·;r--- T;: • ��u PPl�u S"��Y .. • Y S"m� �ooo1ï ; :: �_ [:0 � � � � � � � � [ No. � 0l± [ l._± ? Feb. ] MelI± ? ã \ May ? t.M± ? I( ? gii ? ¿�Z�� 001.± ? No.. ^ 0l.±tv•Ëtv•Ç
oHELARH¹ HILICB¹ IAD¹IAREAADCIABIBo¹

hyIffi¹ IEIADA¹IyIEHzyIEHHIADA¹ h REafda¹LKo!Sd¹IHIEBoo¹
PHRMo¹IIHBIIo ffi¹ ARHRMARHIADA¹IIHBIIARCARBA¹ h REa-da¹IoIo!Hoo¹

� 
Ùz{tÕ
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In tfirst group rptrpppr pr rprp rpprpppps ppsrpspprq s sppsppp pqp wypq ppr
pqp t ufufpr rps rpppurppruppprrps pqpspr pqpp ppprs sppprp ppprpp rps prrrps ppr
pIpp pqrp ppptprs ppspppppps ppr rrpprroppp rrprps pqp rpppqp rprrpsrpss i.e., b pp
t· rpppqps rpppurperpsO

In t second group pr pruf rpprpppp srpq ppprs ppsrpspptp rppt pqp bpq pp pqp wwpq
rps rpppuppprrps sp rprpr pp psppprp pr ppprs sppprp ppprpps pprs pp tpr rp
prrppprps rpppps ap pqp rqpppar pppspp pr rppr ppprrps rprprrO rppr ufWb rpp qp
rpppuppprrpO yppp prpps sp rprpr p ppprpp pr ppsrpspprqar prspp pp ppprpr prppp p
rpprpr pr t wu  b tpppqpO

Jrpprrss t third group spp rpppprprppr pr pqppp rpprpppp sqppp ppsrpspprqrpp
ppspp rptppppppppr pps ppptprss prpqpp ppprs umbpqs t upqs t fipq rpspbs pp rppp fibpqs
·pqs ·pq rpppqptO uqppp pqppp rpprpppp qpr rp rpttpps pqp psrrrps pp sprt srpqprp
ppprpppprpa

tpp prpqppp pqppp rpprpppp rpr p srrpppppr Tprrrr rppprsprp pp pqp rpspr pr IufuIws
ppr sprtpr srpq srrpppppr spprpp pp rppsppp rpprurpppI qrp ppsrpspptp sppp ppprpr
pp pqp b qs ppr u t ufpq rpsp rpppuppprrpa

uqp pprppr pr pqppp rpprpppp qpr srrppppprs prppprr ppppprpppprp pp y·s ppr
gprtpr srpq p prpsrp rpprurppp spprpI qrp ppsrpspptp sppp ppptpr pp pqp t up ppr
 bwpq rpsp cpppuppprtpO



PARAPLEGIA 

uqp tLpr rpprpLp spp Lprpprpsrrprrs Lpptprs srp qpr rppppLppr p pppLprppps
rppprpppprp puppp p upprprpp pu I t w qrp pLsrpspptp sppp Lpptpr pL pqp t fipqs t Íupqs
pLr t yypq rpsp rpppuppprtps

hktM¹ S¹ ogARBA¹ do¹

PN¹kUDEARUR¹HO¹CIA¹IAHUIB¹S¹SAARMB¹AROCAE¹IHIADIIARH¹HADBAC¹HO¹RASPk¹ aN¹kUDEARUR¹
HO¹CIA¹IAHUIB¹Sa¹SAARMB¹AROCAE¹IHIADIIARH¹HADBAC¹HO¹RASPk¹ iAIEAARBA¹IAD¹BIbA¹HO¹
CIA¹RASP¹ARC¹CIA¹ HAOC¹ HABBAE¹ CEHIIARADCAEk¹ oH¹ IHADIHOBIHAD¹ IARAD¹ NA¹IEARSAD¹
OEHL¹CIA¹ARIIAAREARADIA¹HO¹CIA¹RASP¹ARC¹CIA¹EIKIC¹HABBAE¹CEHIIARADCAE¹ IOA¹CH¹

CIA¹IIAEAADIA¹ IAD¹k-EARUR¹IADIIIAADIAk¹

yptrpprLs pqp uprp rpprpLpp pu pqp tppp spprrs srpq pqp pruf rpprpLpp pu pqp
pprpLr spprrs rp spp uprLr pqpp sppq rpLpprLpr rpppp pu rptrrppp pLr rLrptrrppp
rpprpLpw prppprr pLr Tprrrrs usp pspppspprpLp tps sp tprp rL rptrpprL pqppp
psp spprrpÂ
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(a) xqp tppp ppsrpspprqs rp pprq rpprppp pr pqp tppp spprr pppt rrprp trrq
rpppp rp pqp psprrprpp pr pqp rpprpps pspppsp yy rpsp umpppspI wyu t uf uf rpspts pqpp rp pqp
pprppr spprrs pspppsp uw rpsp fipspppspI yuww rpspts xqrp rrXpppprp prppp rp
p rrppp pp pufrrprp pqp rppppprp pr pp ppprs sppprp ppprpp rp ppp spprr pprsb

umf� xqp rppp ppsrpspprqss ppspprp pqp t ypq tpppq rpppuppprtps pr pprq pr pqp
rpprpppp pr pqp tppp spprrs pqpspr p ppspppprpp pr pqp rppqprpsrrpr prspp tppp ppppI
xprrrprpp pr pqp rprpppppr spprrrpprps pr pqp qrr pppps srpq ppspppprpp pr pqp ppprs
sppp p ppprpp ppr ppppprpsppprp pqrppps xsp rpprpppp pr pqp tppp spprr qpr
ppprpprs ppptpr ppsrpspptp pp pqp t ypq ppr pqp t ·pq tpppqps

us Patients With POA. trpqprsq ppppprpspprqs rppsrrpp rppppppprps rprpptpy
prpp ps rp pqp tprrtrpprppp pr spprrrpprppprpp rp pqp pppp pr ttt rpptpprpp ppr pp
p rrpppprp rppt rps pqp rpppprppppprpp pr pqrp rprpptpprpp rpppp psp rppsrptpI

umrt tpp pqp tprrtrpprppp pspppspr p rppp pr pqp ppprprpsss pp p rpppp·rpprp pr
pqp ttth

umrrt tpp pqp tprrtrpprppp pspppspr p tppprpp pr pqp rptrrpprpp ppr tpprprps
pr pqp prpprrr ppprtrpprpph

dcvPIxv ty· ·tvyPvvtty

xqp tprrpsp pr pqrp pprrs ppp spppr pp pqp rpppprppppprpp pr uf¼ ppsrpspprqrpp
rp t · rpprppppI pruf rpprpppp srpq p prpsrp ppppprpspprqsw pruf rpprpppp srpq psp
pufptrppprpppw pqppp rpprpppp srpq pqppp pufptrppprppps ppr psp rpprpppp srpq rprp
ppr tsp pufptrppprpppw ppprprprsprss Jppt ppp rpprpppr pufptrppprpp sp sppp psrp
pp rpps rrpprp rp pqp sps pr sprrr rpprrrprppps tprs p dynamic rrrprpp pspprppr ss
ppprpr rpprprrppp rp pprq rpprppp sprrr pppsrp pqp ppsrpspprqrr psprrprp pr pqp
ttt pp sp rprpppppprs xqrp rppprr sprps p rrprprpp pr pqp prtp pp sqrrq pqp pufptry
ppcrpp spp rpprpptprs pqrp p rrprprpp pr pqp tpprprps pr pqp prpprrr ppprtrpprpp
rpprppp s cp rprppppppr sqs yrprqpppp et al. um t u·ut srpq p prpsrp ppsrpspprqs
rp pqprp pprppppr rpprppp sppp rppsrp pp rp pppppppp pps ppppprpsppprp pqrpprpss

xsp rpprpppp umrpppp fi ppr ·t rprppsppp ppppprpspprqs rprpp pp pqp ppppp pr
rrrprrpr prspp pr tttw ppps pqp t pp rps rpppuppprtp umsqp rpppp rpsprprpr srrpppppr
intt pp pqp tprrpr rptpppr rpprsrppt ppr pqp ppqpps w rpsp rpppuppprtp fisqp rpppp
rpsprprpr sarpppppr ttt pp pqp ppppprpp prrpprpp rrrpr prrpppts

tp pqp tppp pr pqp pspsp rpppps ppppprpspprqs ppspprpr srrpppppr ppppprpr spppy
rrpsrpµs rpprptrpppprs rprpuparprs srpq ppprs sppprp ppprpp rp pqp rprp rppp pp t fi
pprpprps ppr p rprp prrpptrrpr rptpppr sprp srprprrppr p p   pprpprps

tpsrpspprqs rp pqp pprppr rppp spp srpqrp ppptpr rrtapp pufrprp rpp p prrsqps
srrpppppr sppprrpsrps

tp rpppp pr ttts pqp ppprs sppprp ppprpp rp rrp pp prpprps pr ppppprpsppprp
pqrpppw pqp rprppppp rp ppppprpr rprrspp rp rrp pp rprpppppr rrprrrpppps rspptrrps tp
prrppurpppuppprtpprr sppprrpsrps ppppprpr rrrpppprpp ppprrpp rppt rppprsprp pr pqp
tprrrrpps sppptpppp rpppppp s In POA, arterial dilatation is confined to the diseased 
region, while in vasoplegia, the phenomenon is generalised. 

tr tu rpprpppp sqp rprppsppp ppsrpspprqrr rpsppprspprppp sppsppp pqp tppp
ppr pqp t fipq rpss rpppuppprtps tsp pqpspr pprp rpsppp pr sppprrpsrpw psp pr
sqpt prspp·rppprs rpsprprpr tttb

² aUR¹UARBHIHAKIARN¹SA¹OADIAEBCARADI¹ARAD¹ AAREHUR¹IIBCARH¹ HIARIIcIARCIHAD¹HO¹ARECAE�AB¹SIHBA¹IARHINAE¹ IB¹
IADIEAARBAIN¹ SICIN¹ HE¹SICIHOC¹ AAREHUR¹ UAADHOB¹ EACOEAD¹ hSICI¹ ADHELARH¹ UAADHOB¹ S2¹ BARCOEARCIHAD¹ IAD¹ CIA¹
HARCCAEoM¹
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r s Patients With Chronic POA. a t rpsps p r ttt p r spspppr tptpqsh p p spppsh
rrppp pfti pqppp tps sp tp srsts pr ppp prpr tprrtrpprpts p pqpp rrsrrppppprs pp rpty
ppprpppppr firpsps uf ptr yts cpprs sptprs ppprpt tps sp prpqpp pssptp firpsps uf ppr
yts pp rppsptps rp pssprapprp srpq rprpr rtrpppspr spsrrrpprps firpspz u ptr t ws ttt
pr 2ï spppsh rrppprpt pp pqp prtp pr pufp r p rptw rpsp I I, ttt pr uf spp sh rrppprppt s

t ppsrps pr pqpsp pr rpsps sprrrpr sqrrq rptp pp prpppprpt sqpss pqpp pqp
rppsaspppùps pp psspprp pr ppprs sptprs ppprpt rs tpp p sprrr rtrrrpprpt p pqp rpsppp
pr tpprprps pr pqp prpprrr pssrtrpprpt rpprpsss ttp rpprptp firpsp ufts sqpsp ttt
qpr sppp rrrprrprrs rppzptp rpp u sppps rprpp pp pts pspprqss qpr tprpqpp rtrpppspr
spsrrrpprpss tpp ppprs sptprs ppprptw qpspspps pqrs rpprptp rppsptppr p tpepp rpspy
prpppprsp pprrpppftrp pr qrs ttts

tt pqp ppqpp qptrs ptppqpp rpprptp firpsp t wts sqpsp srrpppppr qrr ×tt sppp
prsp u sppps prr pp rtrprpr ppsrpspprqss sqpspr srrpppppr ppprs sptprs ppprpts uqrs
rpprppp rtrppsppp ppsprprpt pr qpp rprp qrr tttw iuf tptpqs prppp qpp tpsp ppsrpy
spprqss ptppqpp ptsrpspprqs sqpspr rppsrspptrp pr rtpptsp ppprs sptprs ppprpp pp
pqp prsqps uqp rprrpsrps rps sqp rtrppsptp ppsprprpt pr qpp prsqp tttw u tpppqs
rpspWppsprprpts pqppp qpr sppt tp srst pr pprrppptrps

rr s Patients With Acute POA. trp ptsrpspprqrr sprrr s rt rpsps pr psprsrps
ttti ppspprpr prrprpppprpt pr ppppprpsptprs ppptsrps rtrpppspr spsrrrpp spprpp
fisptpprtps rptsrrpppsrpts rrrpppprpt pr sptp spssprss e.g. pqp rrprrtTpuf rptpppr
ppppps rt rpsps pr ttt pr pqp qrr ppsrpts ptr pt ppprs sptprs ppprpts psrrptrp pr pqp
rppsptrp pr tpssrsp ppppprpsptprs sqrpprts umrpsps I ptr uP tss ufs a-c; tss 4, a). 
dprppp ptsrpspprqrr sprrrps rt ptp rpsp pr rpsprprrts ttt erpsp u¢s ppspprpr
ptrrppprpt pr p spsspr sqpsp rprpsp ppptrtpppr rt pqp prpprrr sptp rpptpprpp
etss 4, b, c) . tp prpppprpts sp sppp psrp pp rptrrptptp pqrs pssppspprpt rt psp
ppqpp rpprppps firpsps tw ptr IS), sqppp spssprs sppp rprtr pp rptpppppp pqp ttt
tpsss prpqprsq tp spsrrrpp rpsprsptptp srpq pqp sptp tpss sís sppt rt pqp rppy
prpppprsp ptsrpspptss uqrs sppts pp rtrrrppp pqpps rt sptp rpspss pqp ttt tps sp
rpftsprprppr ppprtr rppWpufrsprts spssprs fispp r s fiuft s

ts pqp prpprrr sppp tpprppss pqp rppqprpsrrpr ppsrpspprqrr tprrtss ppsppsss
rt rppprrrrpps pqp spsprrrpppprpt ppr rprpr rprpppspr spsrrrpprpsi srpqprps qpspspps
pprpsspprrs ppprpprps pp tpptp s t rppsrrpppsrp rpsppp pr ppprs sptprs ppprpt tps
rppsrsps

ytyyIPv ttyv

tpppprppppprpp pr rpspWppprtp ppsrpspprqs rp rpprppps srpqs ptr srpqprp ttts
qps rppr pp pqp rprrpTrps pssppspprppsI

I. Patients Without POA 

(a) ·ptppspppprpp pr rprpr rprpppspr spsrrrpprpss psprp pqp qrr psrprrprrss ppr
pr ppprs sppprs ppprpps rprpprs pp pqp rppppspr sppsppt pqp ppprtp ppr pqp ppsrpy
spprqss rppspsrs ptpps ppqpp rprpppss sqrrq pptprt pp sp rpppptrtprs at sppppprs
ppsrpspprqrr srsps rp tpp prrppp rp pqp prrpp rqpsp umpqp tpsp uf spptst pr rppr
ppprtps srp prrppp prppp iuuf tpftpqss

(b) trr rppqprpsrrpr ppsrpspprqrr srsps ppsppss srpq prtp pfto rrsprrppp
ppspprs pqp t ypq tpppq rpspuppprtps

(c) uqp rpppsprps pssppspprpps ppp rprpr pp sp rprprptrppp pr pqp rpspr pr qp
rppr rpsrpp ptr pr pqp srpsprrrps pp Tprrrrrps pr pqp rpsrpps tpsrpspprqrr srsps rps
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hktM¹ Z¹ hgARBA¹IW¹

PN¹ PADKIHKEARIIUR¹ S¹ IARURB¹
AROCAE¹IHIADIIARH¹ HADBAC¹ HO¹RASP.¹
kUDEARUR¹ CARRMAAD¹ ARC¹ Z¹ BAIHADIBk¹
iARERMAIIADIEAARBAIAD¹UARBIOHARE±
ICUR¹ARC¹CIA¹HAUAH¹HO¹CIA¹HAOC¹OA²
LHEARH¹RASPk¹aN¹PADKIHKEARIIUR¹
S¹ IARURB¹ AROCAE¹ IHIADIIARH¹ HADBACk¹
kUDEARUR¹ CARRMAAD¹ ARC¹ _¹ BAIHADIBk¹
IADCAADBA¹ AAREHUR¹UAADHOB¹EACOEAD¹
ARC¹CIA¹HAUAH¹HO¹CIA¹HAOC¹HARCAEARH¹
IIEIOL·Az¹UAIADN¹ AR¹ CEINOCAREUR¹
HO¹ CIA¹ IAAI¹ OALHEARH¹ UAIADk¹
gN¹ PADKIHKEARI�UR¹ 2 LHADCIB¹
HARCAEk¹ kUDEARUR¹ CARRMAAD¹ ARC¹ _¹
BAIHADIBk¹ RAAEBIBCAADIA¹HO¹IADt
IEAARBAI¹ UARBIOHAREICUR¹ AREHOADI¹
CIA¹ HAOC¹ OALHEARH¹ ADAIRMzy¹ IIBt
ARIIAAREARADIAN¹ IHSAUAEN¹ HO¹

AAREHUR¹UAADHOB¹ EACOEADk¹

II/IpD¹
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qpspspps pppr p p rprppr rrpp the extent of the lesion. tprs pqppp rpprpppp srpq p
rpprpp p rrppprs rprprrrppp pp rpprrp prrppp pppprrs rppppapppr sprtrps qpr
rprppprps r rp�pp rrts ppsrpspprqss sppq rp pqp prrpp ppr rqppprr pppspp pr pqprp
rppr rpprpps ap rps sp rpprrrrpr rppr pqrps pqpp pqp rpsppp pr rperps pp pqp psry
rppqoprr pspppr rp rppspsrs ppprppprsrp rpp pqp ppsrpspprqrr rprrtrpprppp ppppw

hPt.¹4 hgARBA¹2) 

PN¹PADKIHKEARIIUR¹I I IARURB¹ IHBC
IHIADIIARH¹ HADBAC¹HO¹RASPk¹ kUDEARUR¹
CARRMAAD¹ARC¹ Z¹ BAIHADIBa¹ IADIEAARBAI¹
UARBIOHAREICUR¹ ARADI¹ IHADBIIAEARNHA¹
IIHARCARCIHAD¹ HO¹ CIA¹ HAOC¹ OALHEARH¹
IIEIOL·Az¹ARECAEUR¹ARC¹CIA¹HAUAH¹HO¹
CIA¹ RASP¹ hAREEHSWa¹ aN¹ PADKIH
KEARIIUR¹ SS¹ IARURB¹ HARCAEa¹ kUDEARUR¹
CARRMAAD¹ARC¹Z¹BAIHADIB M¹ iAIEAARBAI¹
IURIAEUARBIOHAREICUR�¹ ARADI¹ IILIADI
BIAI¹ IIARLACAE¹ HO¹ CIA¹ HAOC¹
OALHEARH¹ IIEIOL·Az¹ ARECAEUR¹ ARC¹
CIA¹ HAUAH¹ HO¹ CIA¹ RASPa¹ iIA¹
IABIAADIIADK¹ NEARADII¹ HO¹ CIA¹ HAOC¹
HARCAEARH¹IIEIIL·Az¹ARECAEUR¹IARAD¹NA¹

§··n¹•p¹b·¹lnIHIr·r¹In¹CI·¹RASP¹hARllpSW.¹ g,¹PADKIHKEARIIUR¹24 SAARMB¹HARCAEo¹ kfEARUR¹
•ak·n¹ aC¹ Wï B·cpnIBo¹ iIA¹ HAOC¹ O·LpEARH¹ IIEIOL·Az¹ ARlCAlUR¹ BIHSB¹ a¹ CpE•IpIB¹ ARnI¹

lll·{IHal¹IpIlBA,¹LpIlcAI¹bUR¹CIA¹RASP¹ hARlEpSoo¹

úppppspppprps pqp ppprrpp pr yrprrp Ppppppr rp t yyu� Èpppp um t uuuuuf t b qpp
pqpsp tqpp pqp pptrrrpprpp pr pqp rpprrqpppr ppr pr pqp rrp rppsrrpr p rrppqpprr
pppsp rppsptpr pqp rrpprpp pr ppppprpsppprp pppppprpprps sqppppp appppprrprpp
pl pqp pprr rpprpp rprppr pqpr pp ppuprrrpa

fi t brprp pppp pl pqp rpprpppp rp pqp pqppp spprrp rppprpppr pspp rpsprprpr
hyys rp rps sp rpprrrrpr pqpp pqp rppppprp pr ppprs sppprp ppprpp rp ppp p rprppp rp
pqo rpsprprtppp pl htts srp rps sprr sp secondary, rpptprrps pqp qOrppqpprp pr
Proppp ppr fprps fi t À·wts
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us Patients With POA 

(a) uqp ppppp pr ttt rp prrptrpprpr ss ppsrpspprqrr tprrtrptrppss rprrtry
rpsI rprpr rprpppppr pprrrpprpss rprpppppr ppppprpr rrptpppp ppr ppprs ppptp ppttpps
ap sppppprs pqppp paspp ppspppp pp pqp ttt psppa tpsrpspprqrr prspp tps rppprpt rpp
spppp �rppp    a tpp rps pppy qpsppps rpprrtrp rppt pqp rppprpppprp pr ppsrpy

pprqrrpr prspps pqpp pqp ttt rp ppp spp tpprppa
nfb ypprprrpppapp pr pp rprprprrs rppqprpsrrpr ppsrpsppt rppp ppt pr pprpssrts

srsprrs pqpt pqp tpprppprpp pr pqp prpprrr sppp rpprpprpp rp rprrrppp ppr tqpt tqp
ttt ap pppsrrrppra

(c) t prpsrpy rpprpppr ppsrpsppr rp pr rrpprp prtps uqp rptpprtrprpp pr p
dynamic prptppp ss rptrpprppp pr ppprpr ppsrpspprps rptpp rp rppprsrp tp rprrps pqp
psprrprpp pr pqp ppsrpspprqrr tprrtrpprppp pp pqp ttt pspsa

(d) uqp ppr prpp prpqp ppsrpspprqrr tpratrpprppp rppp ppps qpspspps rpprrp
rpppprppppprpp pp pp pqp prprrps pp tpprprps pr pqp ttt rpprpppa

(e) The angiographic modifications associated with POA are secondary to the 
POA and not a cause. 

(f) tpsrpspprqs rp ppp p tpprrr rppptpppp rpp rprrrrps sqpp p ttt tpO sp
prpppppr srpq rpppp prpt pr pprrpppprps

Q� Arterial and Venous Blood Gases, Serum Enzymes and Electrolytes 

 s O2 Saturation, pH, CO2, and pC02• ap sppppprs rpppp pr ttt rp psprttrpps
rpspppppps prtppy pspp prrs tdy ryy rynds ppr prtprrpp rqpprqppppps pprp rp pqp
pptp rrpprprpp ps tqp ppsrpspprqrr rprrtrpprppps pqtps rppppspppprps pqp rrpsppsrs
pr sppq ppppprppppts pqtppp ppr rspptrr sppp pppppppsptppts

ap rpppp prttt prpppppr tpppqpZ rtppprpps ppppprpppptp sqtptrps sps rptprs
pp pqpsp ss prppppr ppprp td ppprppprppy srpqptp pprppppprrs tprrps ppprs ppptp
pptpp pp ppsrpspprqss uqrp prrppppp rppppprrrprpp rps sp pufrrprppr ss pqp rprt

pIpp ppsrpspprqs rpprrpp p rrXppppprpr rtpsp pr tqp spprtrpp spptrptppp pr tqp
rpspp rrts ppr tqp qrr ppsrpps sqppppp srppr spspp ppTprp pqp pppptsrp pr Nqpppy
dppp prrtpprps rp pqp rpspp rrts ppr Nprrps ap prrrprpps rprpprrpT pp rts Npsrtrpps
pqp rppqpppp tps sp rpprprpppr pppp p pprppr prs rppp rppqprpsrr ppptp rqpppprs
prpqptsq rp pqp rppufrtrps pu pqp ttt rpprppa

ap prrpppp rrtprO pqpp rt s pqp rppspppprp rprpppppy ppp pqp rptppp pr prrps pr
pqp rppqprpsrrpr rpspppppps prtpp sqrrq tps prrps ppp pp rpprrtrp tqpt pqp
pprtprpp pr tqp ttt rp rpprpprrps ppspprp tpttprtss tppsrstrpT Nptqprpsrrpr
rpspppppps prtpps qpsppps rp ppt rprrrppp pqpp pqp rpprppp qps ppt pptprppr stpsrrrtss
ap tsp rpprpppp firpppp y ppr 10), p rps rpsp rprpp pqp prppptrp pppprtrpp pr tqprp
ttts rrprrpppppr ppptp td ppptppprpp pr yw rpp rppts spp rptpr rp ppp ppr yw Npp
rppps rp tqp ppqpp fippprprI ·y rpp rpppsbs up rppps uu rpptqp rp rpsp y ppr u
dpppqp rp rppp 10 tqppp qpp sppp pp pprtpppprps

PSpppps et al. fi tufiufbs pprppppr rp prpp pr pqprp rpprpppss p tpptpr pptpprprrspy
prpp pr rpspp rrts sppptp srppr rp rppppppp pp p pprpprprs rrrpppppt rpspttpptrpp pr
trrpp rrts pppt srppry rppspsrs rtp pp p rptrppppppps rprqp srs uqp
ppppsp prtp pr ppptp td spptppprpp rpp pqp trrpp rrts sps ufufay Npp rppts fisrtq p
rpgpp rrtrp pr t u rpp rpppsbs sqrrp pqp rpspp rrts pspppsp Tps ¾y cti Npp rpptss TrsrpT
p rrXpppprp pr 41'4 rpp rppps trpqptsq ptp pprrrp spp prprr fitp tNNpp ppr
rpspp rrrs sppptp td ppptppprpp rpppprrppprppp rp rptp rpprppppbs ptp p strps
umups p kna¡ rp ppt rpptpt pqpsp pr PSpppp� et al. fi t ufiufb s
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uninnfln ct

yprrpppprsp td ppprppprpp rp uprpppr ppr prsrrpsrpp sprppy•I Tï
O2 sat. in % O2 sat. in % O2 sat. in % 

Date of Date of Femoral Femoral Subclavi an 
Diagnostic lesion examination artery vein vein 

R L R L -----_.± aac aa•
Pf., R. I 1950 

Traumatic complete 
flaccid tetraplegia 
C3-C4 bilat. (spinal 
shock.) 25.10.71 28.10.71 94 73·5 73 77 

Note: No POA. •---- ---- -------- aaa aaa a
Pe., ~� I 1949 

Traumatic complete 
spastic tetraplegic 
C6-C7 bilat. 13.9.71 16. 1 1 .71 96,5 77 77 --- 61 

Note: No POA. •bc--- ----- aaa aacb• c
B., P. 6' 1945 

See case 9: left 
hemiplegia. 7.10.70 22.6.72 98 79 84 67,5 67 

Note: POA left hip, left 
shoulder and right hip. Uï----�• -- --

D.,M. � 1953 
See case 10: Guillain-
Barre. 19.2.68 9.2.72 95,5 73 --- 64,5 I Note: POA at both hips. 

ytyyIfv t tyv

umrt uqp ppprrpp pu ppppprpsppprp srppr spppp rppppprppr rp spppppr pp pqp
ppsrpspprqrr rprrtrpprppp pspppspry

umrrt uqppp sprrpp ppp pu pp rpp tp mrrsrps pqp rpsppp pu rpprprps p pqp prpprrr
sppps

bs Alkaline Phosphatase. tp pqp psppprp pu pps qprpprr rppqprpsss pqp rppprppy
pprp pu prpspppr ppprr prtprrtp rqpprqppppp rp p prsp pu sppsrps spppy P p rppqpr
pu pprpppprps pqp rppuppasrpp pu pqp ppprr prtprrpp rqpprqppppp umqprpprrs sppps
rppppprppr ppr srrrpps upprprppphs rp spp rpptprprs pp pppppr ss yprsSp fi t u· t bs pqpp
pqp sppp upprprpp rp ppprppprsrp upp pqp prpspppr prtprrpp rqpprqppppp pspppspr rp
prp rpprpppp umtsy yts vqruprp fit u·wt pqpspr pqpp pqppp spp pp pprpprpppqrr sppsppp
pqp rpppsprrpr pu rprprrpp sppp ppr pqp prtprrpp rqpprqppppp sprrpw pspspps rp
ppprp rppspsrp pqpp pqp prpspprpp pupqrp ppasrp ppTprpp pp rprppppp rp pqp upprpprpp
pu tsprrrpp spppy



hktM¹ d¹

I: oHELARH¹ BAEOLffi¹ HADHUR¹ CIA¹ HIUAE¹ ARADI¹ NHADA¹ OEARICIHADB¹ ARIIAAREzy¹ CIA¹ HIUAE¹ OEARICIHAD¹
LHEA¹ LARERMAI¹ CIARAD¹ CIA¹ NHADA¹ OEARICIHADk¹
Sffi¹ ezARLIHA¹HO¹IIBCIADIC¹ AHAUARCIHAD¹HO¹CIA¹NHADA¹OEARICsHAD¹SIIII¹ARIIAAREB¹UAEy¹CIIIRMzy¹
BHIKIC¹AHAUARCIHAD¹HO¹CIA¹IAIARCII¹OEARICIHADk¹
W:ï RASP¹ IARBA¹ Sffi¹ CIA¹ NHADA¹ IBHfAADbURLA¹ IB¹LHEA¹LaERMAI¹CIARAD¹ IAD¹ CIA¹ IHADCEHH¹ARADI¹ IB¹
BHIKICHUR¹IIOBAM¹ iIA¹ IAIARCII¹ OEARICIHAD¹ EALARIADB¹nHELARHk¹
dffi¹ hAIARCsI¹ ARADI¹ NHADUR¹ LACARBCARBABffi¹ HAREKA¹ sADIEAARBA¹ HO¹ CIA¹ HIUAE¹ ARADI¹ NHADA¹ IBHf,¹
IIHBIIARCARBAB¹SIIII¹NAIHLA¹IADBAIAREARNHAk¹
dffi¹ hAIARCII¹LACARBCARBABffi¹HAREKA¹IADIEAARBA¹HO¹CIA¹HIUAE¹OEARICIHAD¹hIADCEARUDIAIARCII¹HNBCEOIt
Cl�ADok¹ iIA¹ NHADA¹ sBHfAADbyLA¹ EALARsADB¹ ADHELARHzy¹ ARNHUA¹ AR¹ SAHHfIAcADAI¹ IADCABCIADARH¹
OlARICIHAD¹ARIIAAREBk¹ PC¹ ©IA¹ HsLIC¹NACSAAAD¹CIA¹ CSH¹KAHBN¹ ARAD¹ IADCAADBA¹NIHsAREUR¹OEARICIHAD¹
sB¹ BAAAD¹ hAzCEAR-IAIARCsI¹ HNBCEOICIHADok¹

R=�SA©B=CD l CDAI J 

RAµ@@@=�I=CDCDAI

LBIB@@Ë C@@A=�IC=

[==�A¾=��=@h C@@A=�BC=
LC=� C@@A=�BC=
j�ÆA@ C@SA=�IC=

bAEOL¹ sBHfARH�ARHsADA¹ IIHBIIARCARBA¹ AHAICEHIIHEABIB¹ HAD¹
IHHURaIEURARLsIA¹ KAHk¹

®Þ®s��
�sß¤ï
I:...,ï
...,ïXïs
I:@ï@ï�ïI:5
�Dxys
@ï...,ïttltv9ttltvCP
hiïssvwttltv
@ïe
���xiigl!il
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trpqprsq pqp prpspppr prtprrpp rqpprqppppp ppprp pp rprrrppp prprsp sppp

rpppsprrprs ppprpr rpsprp pu pqp ppasrp rp ppp pprppppprrs rprrrppp pppsrrrppprpp pu
p rppqprpsrrpr rpprpppy uqp psp rpprpppp umrpppp uf ppr 4) sqp qpr pprrpppprpp pu

uÄinÐÇ ctt umyppp 5) 
_CI" , (al�lu"'tnu"''' 

H.,W.,d'.1927 lupp .. s± 10o•\± 100-2S0mgl2./'�1 
_Hyp I î 4 8I574

(1Im'ls _± 40-1OO).ImoluI2/'�1 Cm • fs{a�±FaU.2i.|}\i71± Avu•± p/'101pll 
,ull 

" 

(mglll 

_± CPK , C,u!,,\(-ph�ok"'n. Iwqlxn± I5 60 0-90) ._.±__±�± Pb �± folal ,norg phospho'� •�±blood 
Ihm'l� 26-42 mg/ll =± To1;l,lo;l!clu"''''bIood yzrl�l�± Ï�W��Ð

CPK -
Ilul\) 

Colbl>----
Pb-- ----- �-

� �9 # 9 9  9 �? 
li'-d.-c<m-b-.. 'I-J.-nu-"Y�-f-' b,-u.-,y-r-l ûü -a�;;- ¤± may 

1971 1972 

I. RE_C¹ ppobE¹BIIADCIKEARIIWffi¹ ADHELARH¹ OICARRMA¹ EARCIHM¹

ll±
,u",oIu/24h 

---�� 

WÃÄ
Y4CC
¼200ï

Øe2C
Îå
�40ïfÓC

SM¹ SADI¹ ppobE¹ BIIADCIKEARIIWpOICARRMA¹ EARCIH¹ HAD¹ CIA¹ EIKICffi¹ Z'S;¹OICARRMA¹ EARCIH¹ HAD¹ CIA¹ HAOCffi¹ Z'SM¹
ZM¹ kUDEARW¹HO¹CIA¹IAHeIBffi¹RASP¹ARC¹NHCI¹HABBAE¹CEHIIARADCAEBM¹
dM¹ RE BC¹ ARADKIHKEARIIWM¹
dM¹ kUDEARW¹HO¹CIA¹IAHeIBffi¹ADH¹ IIARADKA¹IAD¹CIA¹RASPM¹
_M¹ ZEI¹ppobE¹BIIADCIKEARIIWpOICARRMA¹ EARCIH¹ HAD¹ CIA¹ EIKICffi¹ S·S_;¹IICARRMA¹ EARCIH¹ HAD¹ CIA¹ HAOCffi¹ S'Sa.¹
_ M ¹ dCI¹ppobE¹ BIIADCIKEARIIWpOICARRMA¹ EARCIH¹HAD¹ CIA¹ ElKICffi¹ S·_Z;¹ OICARRMA¹ EARCIH¹ HAD¹ C�A¹ HAOCffi¹ S·ddM¹
im¹ kUDEARW¹HO¹CIA¹IAHeIBffi¹RASP¹OADIIARADKAIM¹
SM¹ dCI¹ppobE¹BIIADCIKEARIIWpOICARRMA¹ EARCIH¹ HAD¹ CIA¹ ElKICffi¹ S·__;¹ IICARRMA¹ EARCIH¹ HAD¹ CIA¹ HAOCffi¹ S·d0M¹
REaM¹ kUDEARW¹HO¹CIA¹IAHeIBffi¹RASP¹OADIIARADKAIM¹
II. SADI¹ARADKIHKEARIIWM¹
RES M ¹ _CI¹ppobE¹BIIADCIKEARIIWpOICARRMA¹EARCIH¹ HAD¹ CIA¹ EIKICffi¹ S'Z_;¹ OICARRMA¹ EARCIH¹HAD¹ CIA¹ HAOCffi¹ S·SZM ¹
REZ M ¹ ARHIHIHHIBARClHAD¹HO¹IAEIIIAEARH¹ADAEeAB¹ hBIARBCIIICW)M¹
REdM ¹ kUDEARW¹Hf¹CIA¹IAHeIBffi¹IAIEAARBA¹HO¹CIA¹HAOC¹RASPM¹ iIKIC¹RASC¹IADIIARADKAI.¹
REd . ¹ _CI¹ ppobE¹BIIADCIKEARIIWpOICARRMA¹ EARCIH¹ HAD¹ CIA¹ EIKICffi¹ S'REa;¹OICARkA¹EARCIH¹HAD¹CIA¹HAOCffi¹ RE ·d RE . ¹
RE _ M ¹kUDEARW¹ HO¹CIA¹IAHeIBffi¹ OOECIAE¹ IAIEAARBA¹ HO¹CIA¹ HAOC¹ RASPN¹ ADH¹ IIARADKA¹ HO¹CIA¹ ElKIC¹ RASP.¹

ttt puppp prpppprsp pppprprpp qpr ppprpr ppprr prtprrpp NqppNqJpppp up tw ppr t t
spptp rprpp pp prpspps �upsrp tcts

tp pqp psp rpprpppp firpppp t ppr ut rp sqpr pqp rpprpprpp p ttt spp
pspppspr uppr pqp spps ppppp pu rrrprrpr prspps sprppp pqp pNNppppprp pr xprrprpsrrpr
prspps pp sprr pp rp p prrtrpp pqrpr rppp firppp t uts rrpsppppr mrpp p pp pqp ppppp pu
pprrprpsrrpr prspps rp spp ppprrpr pqpp prpspprpp pu pqp ppprr prtprrpp r pprqppppp
ppr pqp prrppppprp pu pprrprpsrr prspp pu pqp rpprpp rprrpsp t p p rps rp�ps
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Òprqspppr um t uSuts uprp pp pqp rppppppt pqpp pqp prpspprpp pu prtprtpp rqpprqppppp
sprprpr pqp tppp [Wppt prspp st psprp u spptps tp prrrmrpps pqppp ppprp pp sp p
prpprpppqrr sppsppp pqp prap pu pqp ttt ppr pqp rpspr pu pqp prtprrpp rqpprqppppps
J rpprpp pu pprt p ups rppptrppppp rp rrprpppps upp pufprrrps pppprt srspp prpp pp
ø ycrrpr trrpprp pp srprqprrrpr prspp umupsrp cttw tss us tO b; rppp 5) . Irtpsrpps
pqpsp ppprp pp sp p rtpprp pprpprpppqrr sppsppp pqp prap pu pqp att ppr pqp rrppptpp
w pqp prtprrpp rqpprqppppp prpspprpps lrpq p rpppp prpprrr sppp upprpprpp umrpppp u
hpr tuw upòrpp ttÌ ppr cts pqp prtprrpp rqpprqppppp rpt pprprp prpspppr ups spptp
ws dpppqps spuppp ppprpprps pp ppprpr um· rpppqp rp rppp t uw tsp rpppqps pp upps rp

hkt.¹_¹ ogARBA¹ S)¹

PN¹ PRA¹ kUDEARW¹ HO¹ XIA¹ EIKIX¹ OALOEN¹ HADA¹ LHADXI¹ AROXAE¹ IHIADIIARH¹
HADBAX¹ HO¹ XIA¹ RASPM¹ PB¹ AR¹ IHBBINHA¹ XEAROLARXII¹ OARIXHE¹ IAD¹ XIA¹
HADBAX¹ HO¹ XIA¹ RASPN¹ IX¹ LARW¹ NA¹ ADHXAI¹ XIARX¹ XIA¹ IARXIAADX¹  ARB¹
eAEW¹NEIBRM¹ IXI¹IIB¹HAKBN¹BXEIRMIADK¹IIB¹XIIKIB¹IAD¹HEIAE¹XH¹IIARADKA¹
XIAIE¹ IHBIXIHAD¹ IAD¹IIB¹ NAI¹ HE¹ IAAHIIARIEM¹ aN¹ hARXAEARH¹eIA ¹HO¹
XIA¹EIKIX¹ OALOE¹ARX¹ XIA¹ BARLA¹ XILAM¹ TIA¹ RASP¹ HIAB¹ ARADXAEIHE¹

oHAOX)¹XH¹XIA¹OALOEM¹

ffppp u sqrrq rp pprrr rp psprrprppts tp prprypp ttt upprpprppp pqp rrppprpp pu pqp
hrtprrpp rqpprqppppp prpspprpp rpt sp rrrq pqppppp um t w rptp rp rppp t� prpqprsq pqp
r sprp pppprppr rpt sp ·rrpp qrsqI twy rpppypptpppr rprpperrppp rp rppp t umupsrp ttts

tp prrpp pu ppprpr prtprrpp rqpprqppppp rpsprps ppqpp rppprppppps prrq pp pqp
óppp prpps rpt ppsppr pqpp pqp ppprtrpprpp rpprppp qpp tpp pp pppsrrrpps rpptprrps pqpp
pqp ppprr prtprrpp rqpprqppppp rpsprp ppp pu pprpprsp sprrp pprts rp yrrsrps pq]
psprrprpp pu pqp ttt rpprpps

·rprps ttt psprrprpp rp spp pspppspr pqpp pqp prtprrpp rqpprqppppp rpsprp
rpprppr pp pppp ppprprs vprpprrpp pqrp rqppp pu rrrrprpqrps prtprrpp rqpprqppppp
rpsprp rps sp uprrpspr st p pprppr prpspprpps sqtrq pqp prpqppp sprtpsp pprspppppp
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pp pufpppprpp pr pqp rprprpr rpprppp pprhpp pqp ppppp pr p pps att rpprpp �upsrp tttny
tp prrq rpppp prpprpprpps prtprrpp rqpprqppppp prpspprppps pqppp rp p rrppp rpppprpprpp
sppsppp pqp prtprrpp rqpprqppppp rpspr ppr pqp psprrprpp pr pqp [upps rrpsp etsy fis
a, b) . ·prpprrps pp pqp rprpp rp pqp psprrprpp pr pqp ttt rpprppp pm sqrrq pqp
ppprr prtprrpp rqpprqppppp rp rpppprrpprs rp rp ppp prprprprps pp tp ppprpr ppasrp
rpsprp y tp Jrprpp et al. et u·wt rprpppr prps pqtp rppspsrs pufrrprpp sqs rppp
prpqppp rtr ppp tpr prpspppr ppprr prtprtpp rqpprqppppp tp pqprp rpptpppps pprprrprrs
prprps rp rppp rpppps pprs ppp pp psp prpp rpppprrppprppp sppp rpprpprpr rrprps
pqp rprppp pr pqp rpptppy tp pqprrr sp prrpr pp pqrp rprpp pqpp pqp Øsprrpq trppprr
pprpprrps prrpppprp fidpprprpp lprsqp tpprsppp ypy yfiwwt· rpp ppprr prtprrpp
rqpprqppppp rpppprrppprpppi rp rppppppprpppr rpr phrrppp rppp p rppp pppprprsp ppr
pufprp pprqpr·rp pqpp pqp rppqprp pr arpsutprpppppss Pprppptss ppr Pppppsy
Ipspsy

ytyyIfvttyv

ert crpspprpp pr pqp prtprrpp rqpprqppppp tp p prsp pr pqp rppppprp pr sppsrps
sppps p rpppppurprrrpprpp pp att prpsppsy

Irrt ypppppps pp pqp prrprpp pr Jrprpp et al., um t u·wts normalisation of the 
alkaline phosphatase does not, in itself, constitute adequate proof of the stabilisation of 
the osteogenic process, pspp rp rppppprp pr pppsrp [upps rrpspp pspp p rpprpr pr prrpy

umrtrt ·rprps pqp prrpp rqppp pr pqp att rpprppps pqppp tp p rpppprpprpp sppsppp
[uppss ppsrpspprqss ppprr prtprrpp rqpprqppppp ppr rpsppp pr psprrprpp pr pqp
rrppppp rpprpppy

first tp pqp rqppprr rqppp pr atts pqppp rp pp pprpprpppqrr sppsppp [uppss
ppsrpspprqss ppprr prtprrpp rqpprqppppp ppr rpprprps pr pqp prpprtr spppy

est tprpp·rtpps rpprpppr rpppprrppptppp pr pqp ppprr prtprrpp rqpprqppppp ppp
pr pp rpp rp rprrpsrps pqp psprrprpp pr ttty tp rpp ppsrpspprqss pqp dynamic 
rrrprpp rpprrrpr ss ppprpr rpppprrppprppp srspp p sppppp rrpp pr pqp pppprp pr pqp
rpprppy

ufs Creatine phosphokinase fiyaat y tp psp Irpppp t ppu uts pr pqp tsp rpprpppp
srpq prrpp att erpppp t s us ys fi© t fits rp spp rprpr pqpp prpspprpp pr pqp ppprr yaa
rprrpspr pqpp pr pqp prtprrpp rqpprqppppps srpq pqp sppp prppp pqpsrps rpptprrs
rprpppppr rrpptp fiupsrpp tt ppr tttny arrppprprrr pufprrppptpp pr prpp srprprpp
pr pqp att sppp rp pqppp rpppp pqpspr rrprrrpp tsppp rpsprspr rp pqp prpprrr sppp
rpppy lp qsrppqpprpp pqpp pqp rppppprp pr prpspppr ppprr yta sprrpp prsspppp
pqp rpsprsprppp pr rrprrrpp ptpprp rp pqp rpprpprpp pr pqp atts prprp rp rp tppsp
pqpp pqp rpprpppppprpp pr yta rp qrsq rp ppprpppr rrprrp prpprpy

tp psp ppqpp rpppp firpppp y ppr t fits ppp srrpppppr att pp pqp rpspr pr pqp rppppp
ppprqpppppps pqp ppqpps ppp ttt pp pqp ppppprpp pprprp pr pqp pqrsqs pqppp spp pprs p
prtsqp prpspprpp pr pqp prtprrpp rqpprqppppps srpqprp prpspprpp pr pqp yaas rp prrpp
pr p rpptprrs rprpppppr rNpptp pr dn vp Iupsrp cttw rppp yty

tp pqp rppp rppps p spps rrrrppr srrpppppr att pp pqp rprrpr r rpppr rpprOrp
umrppp fits pqppp spp pp prpspprpp pr pqp prtprrpp rqpprqppppps srp pqp dnivp rrpptp
spp rppqprpsrry tp pp prrp rrptps pqp pspppspprpp spp pqp yaa rprpr pp sp
prpspppr firpprpr pr 4 rpppqpt y arrppprprrr pufprrppprpp pr pqp prpp srprps
rpprpprpr uf spptp prppp pqp ppppp pr rrtprrpr prspps pqpspr psppprp pr pps rrprrrpp

¶ LiBN¹ bCHIRMIHHLN¹ b AIAAD¹
S nAADAeAR¹ gARADCHADARH¹ hHBIICARHN¹ gAADCEARH¹ LARNHEARCHEIABN¹ iEM¹ iM¹iHCIN¹iIEAICHE;¹eAD®LA¹

iIeIBIHADN¹iEM¹ gM¹ iHBAADNOBIIM¹
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Msppss tp rs rytprt pqpp tp pqpsp rpspss srpq pp yta prpspprpps pqppp sps trpprp pp pp
ersrrrpp rppprrrrppypp pp prr rp pqp rrsppsp rpprpsss

ytyyIPv tty

·pppprrppprpp prspprr yta rp tsp rpsps pr prrpp ttt srsspsps pqpp prpspprpp
pr pqrs ppasrp srspttps rppprrrrpprpp pr spprpppr rrsrrrpp prssrp rp pqp rpsprprrps
ttt rpsss uqrs pssppspprpp rs srrrppppr ss pqp rpprrrsypp pr cptrq ppr
cprrspps fi t uSut s

ws Urine Hydroxyproline (Hyp) and Calcium. uqp rprpp ytr rs tppsp pp
ppTprp pqp rpppsprrr prprsrpt pr rpppprprsp prssrps xqp pufprp pprp pr pqp rprpp ytr
ps pp rprrrpprpp prrprrrrppp ttt pprpyps pp sp rpppprrpprs xqp sprrrps prPSppsst
ppr yprsprrps I t uStts pr yqppppprpp fi t uS t t ppr pr arprp et al. fi t ufifit qpsp sqpsp
pqpp pqppp rs pp prpspprpp pr rprpp ytr rp rpppu ppr ppppprrpsrps uqrs prpspprpp rpt
ppsysp upp ps rpps ps uw rpppqss ppr rppps prppp pqp ppspp pr pqp rppr rpsrpps

dpssrpp et al. firprrsrrsqpr rp pt qpsp rprp pp p rttp rpprrrsrpps prppp pqp sprrt
pr ufu rpppu ppr ppppprrpsrrs uppr tqp prrpp pqpprsqtqp rqppprr rqpsp prpqprp rrsppsps

Pprpp ytc sprrps pppsrps rppr t ywuuww rsshuw qprps IppprprI t wu¶w rsshuw
Iprpst sppp rpp·rppptt uprpr rp rpprppps pp pqp prrpp rqpsp pr rppr rrsppsps srpq pp
ttts uqpsp sprrps ppp ·rrpp rrpsp pp pqpsp rprpr rp rpprppps srpq pprppp rppr rpsrpps
nMpsp ufuw rpppqst rppsppprps pp psprsrps ttt fixpsrps tt ppr cts trrpsrptprrss
pspp spppppp prpspprpps sppp rprprs pr pqp pprpp pr t uwwut www �ï rprpseuw qprpss
fisruf pp spspp ptrps pqp rpufrrrr sprrp rprrrpppr sv àpprpp fi tuSutw fiupsrp tttts
jqrsy tp pqp öpsp pr p ttt prrppprps ppprt rp pqp rprpsp pr p rppr rpyrpt Irpsp ttt
rpsprpr srpqrp pqp tpsp uuw rpppqs pr pqp srrppr rpsrppts rp sprprps rrerrrp pp
sprppppp pqp tpTrpprp pr pqp srrppr rppr rpyrpe rppr pqpp pr pqp ttt rpsprrs

fprpp ytr sprrps sppp uprpry rppr pqrs sprrt pp rprrps ppqpp rpsppppppt sprrpss
rp rppprrrrpps pqp spprr prtprrpp rqpsrqpppsps pqrs qpstps pqp sprp sysprtrpprps
yqppppptpp um t uS t t spppps �pqppp rs pp rpppprpprpp ápr rprpp ytrâ srpq pssprrpppr
rppqprpsrrpr sppprs srrI ps rpprprpp pp rpppuppprrrrpp psppprppqtZs pqp pppspp rppspsrs
sprps pqpp prpspppr rprpp ytr ppprt rp pqp rprpsp pr pqp rppr rpsrpp rprprrrps srpq
pqp upprpprpp pu ttt ppr rpt rpst ppt rprrppppp pr yt prpspprpp rrp pp pqp
ttt rpprpsss tu pqp prpspprpp prrrps rpppps r rpt sp rrsspr ppprpprs ppr pqp ttt
rps pprprp sppq rqprrrprrt ppr rrrprrprrt srrppp fiyqppppprpps rp rppsst s

tp psppprppp srpq PSppsst ppr yprsptrps fi t uS t ts sp rpp rpptpr pqp tprrps
pqpp pqp psprrprpp pr pqp spprr prtprrpp rqpsrqpppsp ppr pqp rprpp ysr puppp
rppprrprs pqp psprrprpp pu pqp ttt rpprpsss tp qps prsp sppp sqpsp st Ipyprpp et 
al. fi t uSut tqpp rprpp ysr sps srsprtrppprt pprpppr pp pqp rpspr pr pqp spprr prtptrpp
rqpsrqpppsps

ttp pssppspprpps rrr ppp rpprrp rs pp rpprrrrp rppr p ppprprrspprpp pr spptr
prtprrpp rqpsrqpppsp pp rprpp ytrs pqpp pqp ttt sppp qpr ppprqpr rpprprpts tpp
pr prp rpsps firpsp wt sqp qpr p rpspuprpppprsp pprrpppprps qpr p pppipr rppc
prpppprsp ytr eww«fi ppr yu rsseuw qprpst s ypp srrppr rppr rpsrpp sps t u rpptqs
prrs yppsppsprts qrsq ytr rpsprs rp ppp pprpsspprts rprrrppp pqpt pqp ttt sppp
sppspq qps ppp spp sppsrrrsprs ttpqprsq pqp rppuprpppprsp ysr rp rpsp t uf sps t tu
ppr t tw rsseuw qprpss pqppp sps pp sprrpppprps ypsp pps tfits rpprpptZs rpsrpp
sps pprt fi rpppqs ptrs

ts sprppppr st yqppppprpp fituStt ppr atprp et al. fi t ufifihs pqp rprpp rprrrrr
rpsprs rp spppppt rppprtptpr pqp rprpp ytrs

IIjI-E 
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IEAARBAI¹OIXARRMA¹NW¹XIA¹X H¹AIXHIII¹NHADW¹LARBBABN¹ARNHeA¹ XIA¹OALHEARH¹ADAIRM¹
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 AEA¹ IHOADXAI¹ IAD¹ HEIAE¹ XH¹ IARHIOHARXA¹ XIA¹OIXARRMA¹ EARXIH¹ HO¹XIA¹ AIXHIII¹NHADA¹
OHELARXIHAD¹XH¹ XIA¹ARADXAEIHE¹BOIAEIHE¹IHIARI¹BIIADAM¹ TIIB¹EARXIH¹ IB¹ d"¹d¹ OH¥¹XIA¹
XEHIIARADXAEII¹ LARBB¹ ARADI¹ d´_¹ OHE¹ XIA¹ LARBB¹ ARNHeA¹XIA¹ OALHEARH¹ ADAIRM¹ (BAA¹
ARHBH¹cKM¹7·ïHu �ï BN¹ppobE¹BIIADXIKEAR IW¹d!¹LHADXIB¹AROXAE¹IHIADIIARH¹HADBAX¹HO¹RAS¹PM¹
TIA¹ OIXARRMA¹ EARXIH¹ IARB¹ IEHIIAI¹ XH¹ S µS ¹ xHE¹ XIA¹ XEHIIARADXAEII¹ LARBBN¹ NOX¹
EwLARIADB¹IIKIN¹d.S¹ OHE¹XIA¹LARBB¹ARNHeA¹XIA¹OALHEARH¹ADAIRM¹ oBAA¹ ARHBH¹cKM¹_,¹c). 
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(a) uqp rpsprprrppp pr ttt rps sp pppprtpppr srpq prpspppr rprpp ysrs
(b) ypprprrppprpp pr rprpp ysr rp prp rppp ppp rppp pqpp pqp Õtt rp

pppsrrypprs
fi÷t uqp rp prpppprp pr prpspppr rprpp ytr rppp ppp rppp pqpp ttt qpp ppp

pppsrrrp rs
y s Skin Temperature Measurements. tp pqp prrpp rqppp pr ttts pry prppp

ptrp pprrpppprpp rp rpp·rppprt rprpr pp sp prpsppprs uqtp pprrpppprpp prpspprpp
epe sp qrsqrt ppppprpppts pp rpt sp pqp ppqpp pprsrppp pr rpTprrpprpps uqp
rrppprrpr pppppr pr ypTprrpprpp ppprp pp sp pr sprrp pprt rp rrpsppprps pqp rrrprrpr

-
I I 5ï:5 II
I ´� ÙÚ��� S® � Wï� ffi  x 4Û
d ×x|}~ ���4Ü x 3ï

Zllil Iw {
w 0 phophosph ��Ipht't'1t't'1t't'1 �Ilc:KZJï oIIhï
w 7 ITUU�� k UV\ 7

aï { �Jï :: l7 �aï oï
Jï

Jï
bïbï

, � 

ä

ßàáâãäåæçèéêëìýþÿ
 ï 2ï 3ï Wï
mc:pfPcpï ZJfKKï IJ cI cI\Jï EIcpILï EJï II LEscI� FEIIï JEKn\LcEIï

FIG. _,¹g¹

9ï

nICARRMA¹ EARCIHB¹ HO¹AIKIC¹ IHADBAIOCIeA¹ `7obE¹BIIADCIKEARIIIAB¹ IAD¹ CIA¹ BARLA¹ IARCIAADCM¹

p ppp pr ttts ypprprrppprpp pr pqp ptrp pprrpppprpp pspp pqp ttt fipqp rpppppy
rpppppr prrp pppsrps pp p rpppppr rp rprrpppppr rpprpppt rppp ppp rpprrp pps rpprrrprpp
dp pp pqp rpsppp pr rpprprpt pr pqp ttt rpprppps

fis Bone Scanning. tp sprrr pppr pqpp sppp prppp sprrr rppsrrp sprrpsrp
tcrpprpprpps ppp pprt psprp pqp prprsrpts srp prpp pqp rpsppp pr rpprprpt pr ttt
rpprppps cp spspp sr I imivps srp pqp rpps qprrurrrp pr pqrp rpppprps fiy rptps ppr pqp
pirpprsprt rppsp pprrpprpp rppp pp pqp rpprppps rrrrppr pqp prrspp pr ppprpr prp p
psrp pp sp rpprpprprs uqp prpqppp rpprpp pp rpp imiiv ppss sqppp qprrurrrp pr
us y qprpp prrpsp rp pp rpprppr sppp prppp rpprprrprrt pp popp pp sp rrtps rptrps rp
ppprsrp pp rprrps pqp psprrprpp pr pqp Ött rp ppprp pr pp rprpppprrr rrpptps

Method. uqppp qprpp rpppurpy prprpp pr  ryr pr diivps pp tw rpsp prppp
pyprprpp pr t ww °yr pr imivps sp prppppr pqp rprsrp ppr tpppp rr rpsprspr st ttts

Üqp prppprps spp rppr prpr st p aprpppppp anw naprpppppps tpprpt prrpptspprqpps
A pppsppt pr rppr rppprrppppp rprpppppppr rp pqp ppsrp prrpsp prrpprpprprpp pr pqp

rrppppprprt rprp [uppt ppr prpp fiMss 7m a, b) . uqp prrspp pr rprppp rprpr
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pspp p srprprp p r t S uf w ��ï p r tqp rpuftrtr ttt prttstts t s rtstrpr s t tqp
prrsps pr rprpts rprpr pp pp trppttrpt pppp pr tttpr rppst¦ ststps pp rrtptp ppttp
tprprpprppt pr tqp rpsp tpyprtpr fits Ss a, b). ypttrtpttpp pr tqts ppttp prtpss rtpprt
rprrpptspp pr rrtptp sptsppp tsp ps rpst sprppptp srpps fits Ss t) t. up prp
tppstprsps tqts ts tqp tpst ttrp tqts rptrrtpttpp qps sppp prrrpspr umarqptr et al., 
tp rppsst  

dbvPIuv
A. Chronic POA 

t e Unoperated Cases Irpsps ppt rttpr tp upstp tt usp rpttppts sttq rqppptr
ttt qpr p stpstp divs srpp uqp tpst qpr sttptpppt qtr ttt pr w tpppsZ rrppttppw
tqp rrtptp sps ptrpst ppprpr uqp sprppr rpttppt sttq sttptpppt tppp ttt pr
ug tpppsZ rrppttpps qpr pp tprpppspr rrtptp t tqtpr rpttppt sttq sttptpppt tppp
ttt pr uf tpppsZ rrppttpps sqpspr sttsqttt tprpppspr rrtptp sttptppptrt sqtrq ppc
rptppr rprqppspr pt p sprppr srpps ppt rpptq tptpp 

us Operated Cases. tpp rpttppt umrpsp t wt qpr sptq qtrs prppptpr sttqprt
pprrpppprt n t u rpptqs rpstuprpppttsptt tp rptpts prtpp p spstps pr rprp divp srpps
srpppr pspp p rpptpr pr t uf rpptqs uqp srpps tp tqts rpsp sqpspr rppstpptts
rtrtptsqtps rrtptpI tp t uf rpptqs tqp rrtptp ppttp sppt rppr t ctu t tp t ctyw pp tqp
ptsqt ppr rppr u ctwy tp t ctS t pp tqp tprt 

tpptqpp rpttppt firpsp uft sttq sttptpppr qtr ttt pr u spppsZ rrppttpps sps
prppptpr pp tqp ptsqt strps pttqprsq qts divp rrtptp ppttp tprpppspr rspr w ct Su tp
y ctufw tp pp tptppspt pr ug rpptqs uqts rpttppt qpr p spsppp ptrrpppprp psty
prpspttsptt yp sps srssp·rppttt prppptpr pp tqp tprt strps prtpp tqppp srpps pspp p
rpptp pr wg rpptqss rrptps sqtrq ttrp qts rrtptp ppttp sppt rppr y �fiy tp t w�us
rprrtptps tpptts tp t u ctuy s uqppp sps p sttsqts tprpttspr rpstuprpppttsp pprrpppprp 

B. Acute POA 

Unoperated Cases. tp rptp pr stuf rpttppt sqp qpr rppr tsp tp ptsqt diivpã
srtpttspprqtpss tt sps rptpr tqpt rrtptp rtrtptsqpr ps tqp ttt Jspr fipssppspttpp
psps p rpptpu pr w tp u rpptqst tp sprprp ppprpt psptp tp tsp pr tqp rpttpptss prtpp
w ppr fig rpptqs spsrprttsptt tp p trtq rpttppt nrpsp t Sts tqp rrtptp pprptppr
ptp·ptpr rtptps tw rpptqs sttqprt spptpttpp tp p stuftq rpttppt firpsp ut rpttpspr
sttq srpps rppr tqp tttptrpt ppspt pr htt pp tqp ttrt qtrs p p sppp rprrs pt tqp tpspt
pr tqt tpssps tpprqpptps sqpspr p sttprt rtrtptttpp pr tqp rrtpdp ppttp pspp p
rtptpr pr pssppspttpp pr y rpptqs in strppr rprrs pspst tqp rprpspt pptd sqpspr
J sttJuttt sttstpstps rrtpdp ppttps sqstfi rprpppspr tp tqp ptttq rpptq fits Ss t) t.
tt tfit sprp ttrps qpstspss tTp ptqts hyt pr ptrppt ppspt sfittfi spsp rpsptprtps
pt eptq rprpppt sqprts sqpspr pp tprstJspr trtèdt umts fils b; upstp attt 

· t v yP v v Ëty

uqp ppsrtts pr spptprs srpps sqps tqpt p·pp ttin pr ststspt rppt sZ pp spppsZ
rrppttpp rpt rppttprp tp rprppstsptt rptqptpstrpt vp trtJdps p rpprtrstpp srry
rpstpr st Itrspps ppr ·ppppp fituStt e vprp ttts y tst ps ptrs rps qpsp p
ppprpt vp rrtptp uqp rrtptp tp sprp ttin rpt tprpppst sttq ttrps sqpppps tp
ptqpps tqp rrtptp rpt pprptp ptpsptpr Jtppttts tsp ttt pr strrrtp pprs ppspt tp
rtXppppt tprpttppss rp ppt pprpssppttt psptst trppttrprttI pr tqt tsps ppp rpt sqps
p stpprt rprpppsp ppr tqp ptqpp p rppsppsstsp tprpppsp tp vp rrtptp nMs Ss t) t.



P A P E R S  R E A D  A T  T H E  A N N U A L  S C I E N T I F I C  M E E T I N G, n ¿ ½ ± ¹ n

Jprp ppqpp rpptppps tprtrrpr t p pqts spptps umrpsps ys t us t uf s t yt pprppsppptps
sp ttts psp prsqtrq tp pqp sprp rpptppp erpsp t yts qpr pptt p stpstp rppuprpppptsp

ð pp srpps tp pprq rpsp pqp rrpptp pp pqp ttt stpp sps rppqprpstr rprrpppr stpq
qp prptstpt pr pryprppp spps spprrprppss uqppp sps pp pprrpppprp rrptps p rpspc

ppppptsp rpttpsurr pr sppsppp u ppr u� tppps s
tp pqts rptpp tp prp rprppsppprtps pr ttts tp ts rterrtp pp spppp pp sqpp

éñsptrpp sptrp pr rrpptp tp rpt sp rpprtrrpr pqpp p tpstpp qps sprprp sppstps tp
pps prrpêp rpppptp pqpp rppsppsstsp tprpppsp tp vp rrpptp ppptps stsptMps pp prptsp
pprpssw p rppppptprtrpptpp pp srpsppts yp sprtr rpprrrstpps psprp pqp spppp pr

drptstpt pr p ttt tpstpp rpt sp rppsp rppr p stpstps tsprpppr srpps ·prpprtps pp
qp psprrptpp pr pqp tpstpps pqp rrpptp ppptp rpt sp rpr r pp sp qtsq pp tpss tp

ërepsp ppprpt rrpptp sptrp rìt srsspsp sppsrrtspptpp pr pqp tpstppw qpspspps p
stcsrp psppprpt rrpptp sptrp rpt ppp sp tpppprppppr ppp spt pp ppppqpps

t stpltps psppprpt sprrp rtsqp ppTprp p sppstps ttts pp yrsp ps ppstrts p
dprptpss sppstttstps ttts Jpp pqts pppspps sp pppprq pp stsptMrpprp pp p rpt·rp

srpps pspp sqpp pqp rrpptp tp pqp pppp pr pqp ttt ts psppprpt sqpp rprrpppr
tpq ppprpt pryprppp sppps uqp rprp pqpp pppp pr pqp rpptppps stpq p rpt·rp srpp

qpgrps rppIprpsrr rcpptp sr pppr rppr cpspuprpppptsp pprrpppprp spprs pp sppp
prp prp rppstrptppb

ytyyIPv ttyv

I. t srcsrp tsprpppr sppp srpp ts ppp srertppp pp yrrsp pqp rpprptpt pr p ttt
ristpps

us ts prt ttt rp ppp spqpsp tp pqp sprp rpsqtpps only serial scans may yield 
reliable information psprp pqp psptrptpp pr prpprtr sppp rpprpsss

D • t rprpppsp tp rcpptp pspp p cpptpr pr ptrp spprs pp srlspsp p srpstps pr pqp
rrsppsp rpprpsss

4. tp tprpppsp tp rrppt pspp p rpptpr pr ptrp srsptMps prprsp rtsppsps �ïrpppppc
rtrpptpp pp srpsppts

y s When uptake ratios, determined from serial bone scans, show a progressive 
decrease, one may conclude that the lesion has reached maturity and that the risk 
of post-operative recurrence is minimal. 

vPdctytI tvtbyuv tJ ttt

Material and Methods. ·rptps pqp rpptpr rppr trptt t ufiy pp trppspp t uS t s
mp ppsprppr I I t t t t p spspp rpprpppss t p stuf qtrs ppr ppp ptspss pqp ttt rpss
lppepr p sptrsp pspp pqp yptpps ppsrtptps tp rperrppp pptttpsts s tp psp qyrs ppr
pcp ptspss pqp ttt ptrpspr p rtpt pr tw pp uw rpsppps pr Tpuftppupufpppstpps tp

cp qtr pqppp pprptppr yy rpsppps pr Tpuftpps vpspp sppp stpstps sppp rpprpprpr
tc stuf rpptpppss Msp pr sqpr rppsppppr prrpp ttts rpp sqtrI rpppprptsp srpsppt
mds ppp rpppprrtppprs uqp qtr sps sppppprrt prrppprqpr st pqp vrtpqutppppspp

rtstpps stprp rpsp pr pqp ttt rpsprprpr ppppptpp pp pIp yptpps uIp psp prspss
mppp pufrpspr st p rprtpr prrppprq stpq ppppptpp ppppsrpstprpp pr pqp rrppp pppsps
Ýqp ttt sps pufrpspr ppr tps pprpptpp stpq pqp pryprppp spprrprpps sps rpsrptspr ps
pprrsprt ps cpsstsrps uqp spp sptrsp sps pqpp ppsprppr rp srrrpssrsp sprprppss
spstpptps stpq pqp ppsprprpp pr p rpppppr pprpplrps tppptrrrpp rppp sps pptpp tp
i cpstps pqp rppr psrprp pr pqp ttt stprp pqp ppprrrrpp rpcsrrp sps ppp prspss sprr



P A R A P L E G I A  

rptppr ppr pqp yprpp srprprp rpsptr rprtr qpsp sppp ppsrtt rpyrpprs dpsprprpp sps
ppp rprrtppps srp pufppprpr pp pqp ppppprpp rprppr p rtrpr srrpp srrpptpptt ppr pp p
sqppp rrsppprp rppr pqp rprpppt sqprps rprpprpptts Prprsrps sppp rprp pp rrXppppp
srpps srpq pqp rppqptpsrsp rppsppp rp pprpp pp prqrpsp pqp spsp rpssrstp pprpspprqrrpt
rpsrprrprpps

uqp spprpps pr ppsprprpp sppp ppppppr ps rpttpssI srppsrps pqp srprprp srpq
srppsps spptpr rp w rpp rppps rpprpts ptprpppurppsrtpprpp pr pqp stpprrps sppt
stprprps ppr tppttts rpspprps pqp prpp srprprp srpq p tptpp pr sppp spuf fiarr pptrss
t ufiwt s uqp prpppprsp sprpr sps rtpspr srpq ppspprsp rppssrpp rpprps sqrrq sppp
tprp rp rtprp uuw rptss tprp pqp rpprps sppp pprpspry rpssrsp rpsrtrspprpp sps
spsrp srpq rppps sprprsp pr pqp rppsrtrpt pr pqp pppprqrr sppt rpppss spppss sprrrtpprpp
sprps pssppp pp prrprpp pr pqp ttts ps sptt ps pp pprrrp pqp prst pr qpprpppqpsps

dcvPIuv

crpq pprq ppsprprpps p spprsrprpppt rps trspprpp pr pptpprsptt rrrppppp pp
rprrtppptt rrspr y prppss rprpp pp prpppprpp sps pspptpprs tp tsp pr spspp rpprppps
sqpsp [uppOs sqpspr pp psrrpprp pr pprrpppprpy pqp rpsrtrpO pspprppr pp prpppprpp
sps spppppttt rppsppsprs rrrppstps srpq prrp ppr pufpprrsps

uIppp sppp pprrpppprps rp psp rpprppps Irpsps uf ppr wts tp pqp tpsp firpsp ufts
pqp ttt pprrpppr srtpppppttt pp pqp qrrs pp pqp twpq rpspuprpppprsp rpt pp ppp srrp
ppr pp pqp uffipq rpspuprpppprsp rpt pp pqp ppqpp srrps p tppsp pprrpppprp pp pqp
prsqp ppr p strsqp pprrpppprp pp pqp tprps tp pqp sprppr rpprppp Irpsp wts pqp ttt
pprrpppr sttpppppttt pp pqp ptspss ypspspps pp pqp tprps pqp pprrpppprp rrsp sp
tpppprppppr rp trsqp pr pqp rprp pqpp srrpprpprttpp spppss rpprprpp prrrppprs rp srrpp
pr sppt rppprrt rpsrtrspprpps tp sprprp pprpssppO pp pspprpp rqtsrppqppprtw pqp
rpprprpp qpptpr srpq p spsppp pprrpppprp pr pqp ttts Jrsi rpts sprppp pqp rrsy
rpsppt pr pqp rpprprpps pqp ptsps rprtr sp pufppprpr ª uy � ppr Tpufpr t uw�s

tp pqp prsqp ptspss pqp ttt pprrpppr pp pqp uf t sp rpspuprpppprsp rpts uqppp
sps pp tpss pr ppprrrtpp rpsrtrpts uqp y prpp pprprppr rpsrtp rp srrpp pr p pprr
tpstrpt rrpsp rpprprrpttt rrppprrpt pp pqpp rprpr rprpp pp pqp ppsprprpp sqpp pqp
ptsps qpr pp rpsrtrpt pp ptts

uqp tpsp rpprppp sps prpppppr rrpp pp p prrp sqpp pqp prpqppsZ pufrpprpprp rp
rpppprppprps sppp srpps sps ppp tpp srerrppps uqp sprppr rpprppp sps prpppppr
ppptt rp pqrs sprrt ppr pqrs rtr ppp sppptp rppr ptt pqp rppsppsprr rppprpppps tpppp
prrtptprs

appt p pqpps qpsp prrqpsrspr pqp rppXprprspppss pr srpsrrpt ppppprppp pr
tttI rpp rpprt pr pprrpppprp IPSpprtrippss t ufiuw Jprspts t ufi t w dprpprrpp et ��·l
tufitts stspprpprr rpspuprpppprsp pssppspprpp IPSppsst et at., t ufiufts ppr pprrpppprps
ppr rprprprpps Itprsppppsudpsst et at. , t uyuw ·prppstrs t ufi t w atrqppt sy t ufiwt s
cprpppp ppr Prsprt I tufiut srsspsppr prrrppprpp pr tpspp trrss rp sqrrq spspppt
ppprrrtpprpps sppp rpsptsprs ttpqprsq sp pufrpprpprpr rprp pprrpppprps firprtrrrps
ppp rpspppstp ptsps pprrpppprpt rp psp rpprpppss prp pr p ppppt pr   prpppprpps pp
spspp rpprpppss pqppp sppp pp ppq p rprrtyrpp ppss rp rppprrrtpp pp rpspuprpppprsp
rprpÿrppss uqp rpprppps sqp srXpppr ttt pprrpppprpss ppspppqptpsss sppptppr
rppr p srsprtrppp rrrppsprppp rp ppptrrtpp rppprprs

cqpp p ttt rs ppsrtt prrpssrstps rprpprrps pp rps syppy pqp rppspp pr pssppsp
rps pqp tpsrpp st srprst IJprspts t ufitbs spprs strsqps uqppp sps pp rprrrpprp pr

pssppspprpp prppp pp pr pqp srprsrps rp pqrs sprrts
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tcs ttuytItctytI vuP· »

uqrs sprrs rppppps pp ttt pXprprps pqp qtr ppsrppw rprrrprppppps rppp sppp
pspprppr rppr ttt pp ppqpp srpps s

Y· POA of the Hip Region 
yrpp srprrrpps pr rpps sppprrps Irqppprrh ttt sppp pufprrppr tp sruf rpprppps

�rdsps 3l yy 10, 12, 1Dy  Ùt ppr rprp srprrrpps pr ttt pr pprppp ppspp fiprrppt rp
rprp rpprppps firpsps 1, 2, 16, 17) . 

A. Long Standing POA. utssrp sps pspprppr rppr sruf rpprpppsy prpppppr
rppr y p 47 rpppqs popp ppspp pr pqp pprpprpsrrpr rpsrpp§ i.e. rppr 7 pp 46 rpppqs
drppp rrrprrpr ppspp pr ttt¬

hktl¹ i¹

hHADKICOIIADARH¹ BAICIHAD¹ CIEHOKI¹ AR¹ HHADK¹ BCARADIIADK¹ RASP¹
oIARBA¹ REaW,¹SIIII¹IAeAHHIAI¹AR£HOADI¹CIA¹IIBCARH¹CAADIHAD¹
HO¹CIA¹EAICOB¹OALHEIBl ¹ iIA¹CAADIHAD¹COADADAHB¹IIARKHADARHHUR¹
CIEHOKI¹CIA¹AICHIII¹NHADAzy¹IAEIIIAEARH¹CAADIHAD¹NOADIHAB¹
IADBAEC¹ IADCH¹ CIA¹RASPa¹ bHLA¹IEHgILARH¹LOBIHA¹ cNEAB¹
AREA¹eIBINHA¹HAD¹ CIA¹EIKICl¹ 6 RE "Sl¹ aIHIBUR¹iREZ RE Z__ h l ¹

(a) Topography. t p prr rpspsy rrsrrrpp rpssps pryprppp p p pqp ttt sppp sprr
rpMppr ppr srpqprp pppprqts tp Msp prp pr prpp prpppppr ttty pryprppp ppprpps
dpr rrsrrpsy psrprrprrs pqp rectus femoris ppr pqp iliopsoas, rpt rp spppsps pspp
pqp prpprrr sppe rpss ppy prrpsrppprrty prppprrpr pqpprsq pqp rpss IMss yt s upprpp
ppr rrsrrpy ps sprr ps prppprppsrs pp y prpp rprsrrp sppp sprpprrps tprrs pppprqpr
pp pqp prpprrr sppp Irpsps Dl 10; Mss uw Mss yts yrspprpsrr sprrs sqpspr pqpp pppprqrr
rrsrrrpp Mspps sppp prrpsrppprrt rprpprpppppr srpqrp pqp sppt rpss fiMss 10) . 

tp psp rpspsy pp prpppprppy p rrppprt rppupufrspppp spsrrrpp rpprpprpp sps sppp pp
pppppppp pqp tttw pqrs pssppspptpp sps rppMprpr qrspprpsyrprre umrpsps 10 ppr  bt s

Á iIIB¹BCOIUR¹SARB¹LARIA¹NUR ¹i l ¹hARKIAE¹ARADI¹n l ¹nARNNIARADI¹SICI¹ CIA¹ BOIIHEC,¹ IAD¹IAREC,¹HO ¹CIA¹
gHLLIBBIHAD¹ hPIPEARHA¹ IAB¹ iARHARIIAB¹ iIOLARCIBLARHAB¹ oaAEADAW,¹ ARADI¹ HO¹ CIA¹ hHADIB¹ NARCIHADARH¹
bOIBBA¹ IA¹ HAR¹iAIIAEIIA¹ bIIAADCIcXOA¹ oKEARADC¹NH¹ Z lZd_l_aWl¹
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uqp rpss p r prpprrr sppp sps prsp rprpr p p qpsp rrpsp pprpprppsqrrs srpq pqp
pryprppp rrrpr sppp ppr pqp rprrps tp psp srprrrpps nrpsps y ppr t yts sqppp p p
rprpppr pppprqrppp pr pqp rprpptpp rprp pr pqp ttt sps sprrrprs pqp rprpppr rppppuf
sps rppprpw pqp ttt sppp sps pppprqpr rrpprprs pp pqp srprprp pr pqp rppppufs tp psp

FIG. S¹

RAEAfAgIBCIADK¹ CAADIHAD¹ NOADIHAB¹ IADBAEC¹ IADCH¹ CIA¹ cHECAg¹ Hf¹ a¹ cIEHADIc¹ RASP¹
Hf¹ CIA¹ III¹(cARBA¹Zom¹ iIA¹BARLA¹¤AKIHAD¹IB¹ BIHwn¹IIH•HKEaIIAI,¹(no¹wICI¹
CEARADBLICCAI¹lIKIC,¹ ARADI,¹ obo¹wICI¹IHHAREIBAI¹HIKI•.¹ KARALaCHgURHIAD¹@ï AHBIAD.¹

t hZ m ¹ aIHIBUR¹Th h_d4/_N . ¹
ppqpp srprrrpps Irpsp t wt sqppp pqp rrrrppppptpp p r pqp ttt p p pqp rrrpr sppp sps
sprr pr umtss   )s ttt sppp rppstps srpq pqp rrrpr sppp sps rprprs srpq rrsprrprpp pr
pqp ppprpr rppppufs uqp psp psspprs spprrprpps pppprppr pqprp psrrrpr rIppprppprsprrss
rp srrpp pr pqp rpss pr rptppr rrrrps sppsppp pqprs uqp rrrpr sppp sqpspr ppsrrpp
rprprrpp pprqrpprprpp srpq qpprprprpsrss sqrrp pqp ttt sqpspr rppp rpppsrrpp
spprrprpps ps rpsrprspr sprpss srpq rpprprrprrs pp qpprprprpsrs Itss tuw tss   t

uqp rppqprpss pssppspr sps rprpr pp sp spprrprs pufpppuppprrrrppe tp rpsp t ufs
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ppp rpsprprpp pu pqp yprpp sprp rprppspppppr rpppsprpts srsspsppr st pprrprpsrr
psrrpprps pu pqp ppprrrrpprpp rpsprus pprs pu pqp rppprrpsrpprs srpuprpss rppMprrps pqp
rpprpp psppsrrsqpr srprp pqp pprsrppr pssppspprpps pu ·Sypprpp et al. fi t u t ut s xqp
ppprrrrpp rpsrrp prrppppr ps p pIrp rpspp pu rpppprprsp prssrp prqpprps pp pqp
pryprppp tttw pIp stppsrrr sps ppp rrsprpsrrsqpsrps

fift Structure. xqp ttt rpss rppsrsps pu p rppppufs psprp t rrs pqrrts ppr p
prsqprt rppprrpr sppsrpspw pqp rppprrpusppsrpspr rtrrps ppp rpss sprr rpMppr pqpp rp
pppdpr sppps xIp sppp pu ttt rs qpprpp pIpp ppprpr sppps ttt rs rprprrpps
grpq prrpsrpppr ypsppsrpp ssspprss sqpsrps spprt rppr uppprpps sqrrq rrsprpsrrsq
rp uppr ppprpr sppps xqpsp uppprpps ppp uprpr rp prr pppuprrprppr pps sppp
rpprpprap (e.g. upprprpp rprrrst s

FIG. hO¹

TEARADBeAEBA¹ BAICIHAD¹ HO¹ AR¹ HHADK¹ BCARADIIADK¹ RASP¹ BIHSIADK¹
NOnIHAB¹HO¹LOBIHA¹ cNEAB¹ ARLHADK¹CIA¹CEARNAIOHARA¹ oIARBA¹ REaW M ¹
TIABA¹ NOADIHAB¹ AREA¹ BOEEHOADIAI¹ NUR¹ARAD¹HAIALARCHOB¹ IHADt
nAICIeA¹ CIBBOA¹ SICIIAD¹ ARAD¹ ARIIIHBA¹ NHADA¹ LAREEHSl¹ SADHUR¹
BHLA¹ HO¹CIABA¹LOBIHA¹ cNEAB¹ AREA¹ BCARIADAI¹ IAD¹ EAIM¹ P¹ NHADUR¹
CEARNAIOHAR¹HB¹eHBINHAM¹ nHHIADAE¹ CEIIIEHLAl¹ 6 ZaM¹ aIHIBUR¹

ihZ hZ__ h l ¹

FIG. h h ¹

nEHBB¹ IHLIAREIBHAD¹ H O ¹AICHIII¹
ARADI¹IEAfAgIBCIADK¹NHADA¹oIARBA¹hOWl¹
iIA¹HAOC¹ IHIARI¹IEABCN¹ IHADCARIADIADK¹
IARALHIHIACII¹ NHADA¹LAREEHSN¹ IB¹
BOEEHOADIAI¹ NUR¹ ADASHUR¹ OHELAI¹
NHADAN¹ IHADCARIADIADK¹ARIIIHBA¹NHADA¹
LAREEHSl¹ h h ¹' SM¹ a IHIBUR ¹

ihZ hZ__ h l ¹

xqp rpppppr ppp pu pqp pppsprrrpp r s prrpsrppprrt pprprpr s t pqp pprprps pu
gpspp sppps rppprrrrpprt ppst pp rrppprut sqpp rpptpr s ppppprtrrpp prrrprspppc
prpp rrprps rps upprpprpp pprprs xqp ppprpt pu pspppsrpsps ppr psppprrpsps rprrrppp
pqpp pprprprrrps rs ppp sppt prprspw prpqprsq rppp sp pqpp rp ppprpr sppps xqrs
rrprpp rpppprppps srpq rppps pspprppr uppr rsppprr srppprpss sqpsrps pqpp pprrpc
prrrrrp rpptp rsrprrt rrrrprsqps ps pqp ttt pspss

xqp sppp rpppps rs pssppprprrt prrrpsps prrpsrppprrt srpq p Mpp Msprrrpp
pppppprps rppqps pprpppr pp p sprpsqpp spppppp pqpp ppprpr pprpspppr prprsrpts
Épprpp psrs rs pssppps pp sppt rrsrpppp fitrpufs t uyuw PSppsst et al., t ufiufts

cp sppp rrppsspr st pqp prrpsrpppr ppspprp pr rrrpprpprprppss pu prrppppprt
ppppssppsp pprppppprpps pssrprsrv srpprrpspr pp prppprt sprr ppspprspr sppp¨

h h hpF¹
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vprpprrpps pqp rrpsp spp ppp rprrpprsrp srpq tspprppprrpsrppprp rpprrpy
pppqppptpO tp rp rppprsrp pqpp prrpprpppr rprpppppp rp pprtpprrrrrp rrpptpy rrprps pqp
psprrprpp pr pqp ttts rrsqp sp pufrrprppr ss pqt rppppprt pu pqppt rrrpprpprprppp 

tp rrprpps pqp ttt ïppp rp Tppttr ss pptpp pu pprprppprp tsppsrppprr
rpppprprsp prpprps srpqprp rpTprrpppps rptrpppprpp pp pppt rp rppprrppipO v rI
prpprp rp ppppr rrprps spppspp prpps pqp prprprp pu pqp ttty pp sprr pp ip pppprrpprpp
srpq pppprIrr rrprrrpp tspppy prsprrpr rp pqp spps rpppO xqt rpppttrp pr
pprprppprp ppr sprpprpprp prpprt rp pqp rpsrprpp pr ttt qpp sppp prppprs rpprprspr
ss ·Sypprpp et al. um t u t u� crprpppp rrrppprprrr pufprrppprpp ppspprp pIpp pIrp

FIG. RE S ¹

iIIEHBIHIII¹IHLIAREIBHAD¹HO¹AICHIII¹ARADI¹IEAfAgIBCIADK¹NHADA¹ oIACARIH¹H O ¹cKl¹ h ho l ¹
iIA¹BARLA¹cAHI¹IB ¹ BAAADN¹ oaW¹ SICI¹ CEARADBLICCAI¹ HIKIC¹ ARADIN¹ (b) IHHAREIBAI¹ HIKICl¹
Above: HHADK¹ BCARADIIADK¹ RASP¹ IHADCARIADIADK¹ ARIIIHBA¹ LAREEHSN¹ SICI¹ CEARNAIOHARA¹
OADIAEKHIADK¹ BHLA¹ EALHIAHHIADKl¹ Below: ADHELARH¹ NHADA¹ Hf¹ CIA¹ IHIARI¹ IEABCffi¹ CIA¹
IHECIIARH¹ARADI¹BIHADKIHBARH¹CEARNAIOHARA¹AREA¹EAKOHARE¹ARADI¹CIA¹LAREEHS¹IB¹IARALHIHIACIIl¹

hARALARCHgURHIAD¹@ï AHBIADl¹ t ZZ m ¹
rppptrprst prpprt rp rprrpppr pr tsppsrppppy spprpr prspppprp ppr pqppt psrpp pr
tssppI

t O sprr rpprpr rprrpspp tsppps rp prprr ·rppprprtpw
2. rrrpprpp rprrpsppy rp rppspp ·rppprpippw
ufs rtrpptsprrp srpqprp rpprprrrrpss pqppy sprprpp pr pqprp prprrpp rrprppppy

rpp sp rrpprpsrrpqpr rppr pqp rrrpprpp rprrpspp tsppp 

xqrp rprrpprprpp rp psrrrpr pu sprps rpppprprst prpprty ppr rp rp pprpptpsrp pp
ttr prtq rqppprppprpprrp rppprppips rp pp prrppppprs pppsrp pypprpy pryprppp pp rpps
pppprrps ttts

B. Recent POA. xrpprt spp pspprppr rppr pqppp prtrrrppp pu rrrprrprrs
s]ps ppsrs tttI t O ufw rpsp puppp prrppr rppr rpyrps ppr y rpsp prppp pIp tppp
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tprrprpsrr prspp umrppp t fitw uy fiw rpsp prppt prrppr rptr ptprrp ppr · rpsp prppt pqp
Mtpp tprrprpsrr pyspp umrppp utw ufy ywfi rpOp prppt rptr rpyrss ppr t uf rpsp prpps pqp
Mtpp tprrpypsrr prspp umrppp ta dp prrrprppy ptpprp spp pspprppr rtpr p rprtpq rppp
w rpppqp prppt pqp ppppp pr qptrrypsrpw y spptp prppt pqp ttt spp rrpsppppr
umrppp t ·t a

(a) Topography. dp pqp rprt rpppp yrpp rppprppprs pqp ttt rpspyprpr srpqrp p
rrprypÁ pqp rectus femoris Irppp uts pqp vastus lateralis umrppp  ts pqp iliacus umrppp t ·t
ppr pqp vastus intermedius umrppp t fit a

cppptprrvs pqp trprrp spp pspptspr p p s p rprrtppppr s s pqp rprptrsrps ttty
dp spp rpprrrrpr pqpp pqp ttt ptppp pp pqt rpsrrqpts pr pqp irprrpy tp prptpprpps
pqp ttt rppppp sptp rprpr pp sp rprrrrptr rppptprrss ppry prpqprsq tptp rrerrrp
pp pufrpppy sptp rrtpsrpp rpyyrrppr rtpuftrpyrO ppr rtppprrey xqp rtprrpp sprpprppy
pIrr pr pqp ttt pp pryprtpp sppp pptrrprttp rpryr ppp sp ppppsyrpqpr rp pprq rppps
sprprpp pqp prptpprsp pufrpprtp spp prpyya

dp rp rppptppprps pp pppp pqpp rp rppp R·ï ppr pprprrprrs rp rppp uy pprprppprp
rpppprprsp prpprp spp rprpr sppsppp pqp ttt rpppyr ppr pqp tprprprps rrprrpy Êp
rppp t· sqrrq spp p ryrprrpyyv rptp prspprpr rpprpps pqp prtsppp pspptspr p
rppprrrrprp ryppp pr rrppspsp sppstpp pqt ttt ppr pryprppp rrprrpy

dp sppptpys pqp ttt spp qrsqrs spprrrpty rptprrrrptrv pp rpp rptrrqptOw pqp
srprps pprrrpp sptp sptO qpprpttqpsrra

(b) Structure. tp prptpprppy pqp ippppp sptp spts tsts srp ppp pp qptr pp
pptrpr spppy pt rpps pppprrps ttt ppr sttp rprp rr pr pprprppprps tstpsrpppyrs
pppppspprry rpppprprsp prpprpy srpqprp rpTprrppptv rptyptppyppy srpq pqp pufrprprpp
pr pprp rsrrqprspppa arrtpprprrrpyyvy tppO prpyy spppprp sptp pspptsprw pqp
ppsyv rptrpr sppp rppprpppr pr sps p ptpsprrypp rprptsprps ppppprrppprr ptpprpp
itsa t uft a dp rrprppy prrpprprpppr sppp spp rprpr spsrpprps pqp rptrpprpp pr p
yprpyypt pptrrprtpy crprptpp rrrtpprprs pqpspr pqp rprpr rqptprpptrpprrp pr tstrrypt
ppprtrpptpp rp rtpstppp Itsy twt y

vrrq prprsp pppppspppprp pufryprpp pqt rrpätp p r ppptprsrrrpps sqrrq srspp pqp
pps sppp p stppprO srprsrp spyrpp spryps Trptpprpprps rrpprpsrrpqrps pqp ttt
ltpr rpp pryprppp pptrrprtpp a xqrp pppppptpyr prprsrpv rp pppprrpppr srpq pp prpspppr
pptrr pytprrpp rqpprqpppppa dp rrprpps sppp rptrpprpp spp prrprrpprpr ss
rqpprtpspppprp pp rtpsrprprs rpprtrspr umnSpprrritpps t ufiuw arrrpt @ tZypyrrs t uwutw
pp pppprrpprpp rprrpp rp tprptpprsp rtprppppp y dp rppp us pqp apppp pr rptprrpsp
sptp pprpprrpp ptrppppr rp spprps prssppprps pqp rpTrpprp pr rprqpptrpr rptrpp y

trrpprppprrvs pprprrpryv pp pqp rptrrqptv pr pqp prprrrppps sp rprpr prtpsprp
pptprqrr rrprrrpt tstpp umyptre @ ·rrtpppy t ufiufw t y t ufts sqrrq sptp pprpptrpp
rrppprrppprs rprptsprps rsprp umrpppp t s us t ·w tsy t uft y

crprptpp trrtpprprs pqpspr pqpp pqtpp rrprrp tstpp qpsp rppp pqprs pptrpprpp
ppr pptrpprsrrps pspppipa xqppp tstpp rpppprppr rrrptrrp rpppp sprrpps rtpspsrs
lpttrprpy xqrrt rprrpspp ppr prppprr srpryppy prrptppprs rptrspr rtpr rspupufrpprpT
ppprpp pt prppprtpprps sptp prpp rtppppp umtsa t yt y

xqppp pspptspprppp rprpppptppp rppryrprsprs pqp rprrrprpp p r rrprrp ppr
prppprtpprr prpprp srpqrp pqp ttt rppps pytpprs p prprppr pp pqp sppyp pr pprpy
stprqrr ppr qrppprpsrr pufprrppprpp pr pyr intta

tp pqp rptrrqpts prpqp pppppspprr prpprp pqptp spp pprptppprps srp rpppprtprs
rpppprprsp prpprpy xqyp prpprp spp pqpspy sO pyprptpp rrrspprprvs pp sp tptrqpy
rpsrrprrv prrtypt pp pqp rppptrprsp prpprpy r tsrprpyO rtprtrsprs pryprppp pp prr ttt
umtsy t yn y trrpprppprys umpyprptpp rrrtpprprs rppttrpr pqp rrsqp rrrtpprprrr



FIG. RE Z ¹

iAIAADC¹ RASP¹ eIARBA¹SWN¹ SHCI¹ ARInARIAADC¹ LIBIHAM¹ iaj iEARNAIIHARA¹ HO¹SHUAAD¹NHADAN¹ HIIARBHHADARHHW¹
IADIAEKHHADK¹ HBCAHIHARBCHI¹ AEHBHHADM¹ SAD¹ CIA¹ HAOCN¹ LIBIHA¹ cNEAB¹ BIEEHIADIAI¹ NW¹ cNEHIB¹ IHADt
ADAICHUA¹ CHBBIAM¹ PLHADK¹ CIA¹ CEARNAIIHARAN¹ CIA¹ ARIHIHBA¹ NHADA¹ LAREEHS¹ BIHSB¹ ADHADfBIAIHcI¹
HAD·ARLLARCHHAD¹ARADI¹IARIHHHAREW¹ BCARBHBM¹ SAD¹ CIA¹EHKICN¹ AR¹EALADARADC¹HO¹AR¹LIBIHA¹ cNEA¹ HADIHEIHlARCAI¹
SHCIHAD¹ CIA¹ ADASHW¹ OHELAI¹ NHADAM¹ (b) YHIADKAE¹ NHADW¹ CEARNAIIHARA¹ CIARAD¹ HAD¹ (a), ARLHADK¹ SIHII¹
AREA¹ BAAAD¹ IARIHHHAREHAB¹ cHHAI¹ SHCI¹ EAI¹ NHHHI¹ IAHHB M¹ PInARIAADCN¹ ARAD¹ AREAAR¹ HO¹ IARECHHARKAM¹ SAD¹ CIA¹
HAOCN¹cADAHW¹cNEHHHAREN¹HAIALARCHIB¹IHADADAICHUA¹CHBBIAM¹ nHHIADAl;CEHIIEHLA.¹ (a) : t SdM ¹ (b) : t ZaM¹

aHHIBW¹iSai_/_SM¹

FIG. RE d ¹

eHAICEHAD¹LHIEHBIHIHI¹ IACARHH¹ HO¹ ARAD¹ HBBAHIB¹ CEARNAIIHAR¹ HAD¹ AR¹ EAIAADC¹ RASP¹ eIARBA¹ h W l ¹ P¹ CWIHIARH¹
HBCAHIWCA¹ eHAOCW¹ HB¹ BAIAREARCAI¹ NW¹ AR¹ BIARIA¹ eIHADCARHADHADK¹ HADHW¹ AR¹ cADAHW¹ cNEHHHARE¹LARCAEHARHW¹ OEHL¹AR¹
IAADBA¹ LARBB¹ HO¹ ARIARCHCA¹ IEWBCARHB¹ eEHKICW¹ IAIHBHCAI¹ ARHHADK¹ IHHHARKAAD¹ cNEABM¹ t SdaaaM¹ aHHIBW¹

ii_ii/_ RE ¸ ¹
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grrtpts rpppspprptr rprrpptprp rtrpprpp stpt rprpr srpqmt pqrp atrtfoJpats
ffppptrprst prpprt umtss  bbs tprtrtprrv rp pqt srrrprps pr rrprrrpp teptp ttrtpTprtT
ctrppprps crtrpppp rrXpprprpp pprrrtp pqpstr pqpp pqtpt rptrpptptp rtrapmpp
ffpppprt ppprprrv pprtpptr prpprpt rpsppprps

FIG. RE d ¹

eHAICEHAD¹ LHIEHKEARIIffi¹ �AIALARCHIB¹ IHADADAI•lUA¹ •lBBIA¹ lAD¹ AR¹
EAIAADC¹RASP¹ oIARBA¹SWm¹ iIlIRM¹NIADIHAB¹Hf¹cNElHHARl¹�AR•AllARH¹iIiI
IEHNARNHW¹IEAUDAglBClADzN¹ AREA¹ fHIADI¹ IHHBA¹ CH¹ AR¹ cNlHNHARB•¹ (F). 
iIA¹EALARHADlADK¹AgCEARIAHHIHARE¹ BIARIA¹lB¹ IHLIHBAI¹ Hf¹IHHHARKAAD¹
cNEAB¹ egW¹ ARADI¹ LHIEHcNEH�Bm¹ iWBCEHI|lc¹ cARHIlcIARClHAD¹
oAREEHSBW¹ lB¹ ARHBH¹IEABAADCm¹ t Sdaam¹ alHIBW¹iSai_1_S.¹

ll. POA in Other Sites 

xqptt prtrrrtpp pr rpps pppprrps ttt pp ppqtp prptp stpp tprrttptrh pqp psa
trspsp rp rppp wy ppr pqt tptt rp rpsp tws xqtpt rpprtppp stpp prppJptr epp�ppt It
hpr  b rpppqp prptp rpyrpss xqt pprpspprqrrpr ptrpprpppqrrs srpq pqt JryJttpp
egprrt stpt ppp rrtpprv tpppsrrpqtr pp prtppprppw qpststps pqtrp fopprffiptpsv sJs
hcprpsprp pp pqpp pr pqt rpps pppprrps qrr ttts tp ppt treps srpq rtpprp tppprrJc
prpprp prprprtps pqt pvppsrrr spp ptrtrppprps srp pqpstr tp qsrtprttpprt am
r prrppppv rqppstps

tp p prpsrt prtrrrtp rppt p ptrtpp ttt pr pqt tptt umrppp fit pqp pprpspprffirtJt
psptpspprppp pp prtppprpp stpt rprrpstr sv rprppprprrr sprrrtps rttppppppp s pqJp
prt intt pprsrppptr rp pqt ptprrppuprppprppprr prpprt pr pqt pes anserinus; qrspprasrt
pprrs rpptpttr pqt peptprt pr pps rpsprstttpp pr forprrtpp prsprts uqp ffirppac
rpprr rtpprptp pr pqrp rppt stpt prrrrpp pp pqppt pr pqt rpppp pr ptttpp qrr tttd srpffi

ptptprt pr ppptpu ppr rqpprppstptr rppptrprsp ptpprt ppr forrpmrrt rvppparffirt
ffprrttrpprppps tp pttrp pqpp pqt rpprtpp qtpt rp ppprpsprp pp pqpp pr apqtm mprtpp
qmIk pqt rrXtptprt strps pqpp pqt ppppprps rprpp spp ptprrppWprpttrppprt prpprts
pppqtp pqpp rrprrts

tp tprq pr pqtpp rpptss pqp rpputufrpprps pttrpppr ppprrprppp pqpstr rrprptpp
prspp pr ptrprtrrtps rprrpppsrt stpq pqppt psptpstr rp vrrtrtZp ppppress
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ayhaIPb tyhb

I. tyy rp pqp spprrp pr rppprrpprr pppppsptpprp pr prrpsptprs sprrv ptppps
pppprrpppv srpq �prp rqptvspsptpprps rpsrrts rpsprrpWprptsrpppr sptp pr rprprrps
ppsrrprsps brrq sptp pqpsp rppprspp sqrrq vrXpsptprppp rp rppr pvyprptp tpsrpr
sptps

be tyy rps vpsprpr srpqprp pts rpttprprpt srpq rrprrrps prpprps tpppsrs rt
prptprppprr prpprps ptv rppprsrs prpp rt pqp rpttprprsp prpprp pprpspprts rrprrp rppps
tyy rps rtsprsp Ssspp pr pptvpt ptv rps prssprtv spppprpw qpspspss rppp prppts
pqp tty vpsprprp tt pqp rrprrrps rpsrrqpsvs vpsrsrts rspr pqp rtppsrpprrrrrpp
rpttprprsp prpprps srsrts srpp pp p rrrprsp pppt rt pprp p rpp pr myositis ossificans, 
rpsprrrrpsrs pr pqp rpppWpsprrpprr pOrps uqrp psppsspprpts rspr pqp pprvs� pr
sprptp rpppps tp spstp prp ss pqp Stvrts pr rrprrp Ssspp rtrpsrpspppv rt rpts
ppptvrts tyys p Stvrts sqrrq ppprp pp vrprprtp psppsspprptp tt ppsrrps rpppp pr
rpts ppptvrts tyys sqpsp pqp prssppts pp sprr pp pqp rppqprpsrpps vpprsrspv rpry
rrppprs tpsrpr rrprrrps ptppprs psprp pqp prpprrr sptp rppp umdpr·rip et al., 
t uyew PSpprrrispps t ufibw Jsppqprps et al., t ufifite ·rsrtT pqp psprrprpt pr pqp ttys
p rrptp pr rrppspsp rpv vpsprp sppsppt pqp psprsrts tyys rtrrrvrts pqp pXprppv
rpsrrqpppr rrprrp Ssspps ptv pqp rprt rrprrrps rppps pp pppt rppp rrppsrs rt rpppp
I, bs ptv t ·e uqp prpp pr pqp rpprpt spsrpp rt vrXpsptp prsyprpp I rt pvvrprpt pp pqp
rpsp rprrpt rpsrpsprrrrps rprprrppprpts qpppsppprrr ppprSrpprpt rps sp psppsspv
pp pprp vrppptrp rppr pqp pdprpppts pp prsppvs psppsspv ss ·Sypsrtp et al. um t u t ut y
frrprrrp rprr p r pppppsptpprp qpsp prpp sppt sprpsppv umPStppps et al., t ufiufw ypsvs
@ ·rrdppts t ufiufte

uf e cp spsp trrsppppv ss pqp ppvprppprp ptv rrrpprsp pprprp pr pqp rpty
tprprsp prpprp rtsprspv rt pqp rpppp pr sprptp tyyw prrq prpprp rps prpp sp pppt
pppprrpppv srpq rpts ppptvrts tyys tp ppprp pqpps pp Sspps pqpsp rpsrp p psprrpt
rpttprprsp prpprps sqmrq rps ps rps tpp sp rprpppv sppsppt rpsrrqpppr rrprrrps
Ssspps Jps p prrps pqp vrspprpt pr sqrrq sprprtp pp sp vpStpvs rpppp pr pIrp
ppvprppprp rpttprprsp prpprps pprprrprrs srpqrt pqp rrprrps rpv rtvppsp ppprSrpy
prpts uqp rtppprSpv rpttprprsp prpprp rpsprppps sppprttts rpp rrrpprpp rqpsprpppy
rpprrps sqrrp pqp pppppsptrr rpttprprsp prpprp rpprspps sprprrts vrpprtrp rspr pqp
rprt rrprrp rppps

ee cp tpppv pqp rsppptrp pr prrpprptpr rrrsprsprprspp sqrrq rps rpvrrs
pprptvpsrrv pqp rpsrqprpsrrpr pprprp pr pqp tyys uqppp rrrsprsprprspp rps sp
sprpppv pp pqp rpprptpZp prppprrrpvs ps rpsqprps pp rppprsp rpsrrrppprpts

Å® PIudybudPauPdb yh· ·tbubtPPutyh ÓJ
ftybdyI byIub ty tyy utb bPb

uqp rppt vpsspp pr rrtpsprrppprpt pr tyys rppprspv ss rrrspWspvrpssprqs
ptu pufrsppppv pp ssprrpp rrtpspr rps rrsrr rptprrppsp pr rprrrS v prsppptrp
ÅÎpsppss t ufiets spsrpp srpq pqp pTp pr pqp rpprpts ·rsrts pqp Sspp t y rptpqps pqp
prprsp rpsrpv pr rpsrpprpt ptv sprpvprrrtss pqp pspspsp rrtpsprrppprpt sptspp rspr
wyuw pp t �ww s orbi� Ipppss srpq rpprspprpt pr pqp rpprpts pqp pspspsp rrtppprrppprpt
rtrsppppp pp t t y s¯rrsi prpps be rptpqps ptv rr pp t t u serrsi pp ufw rptpqpe

yrpppssprp pqpsrts pspsprr vrppsrsrprpt pr rrtpspr rptpptp rt pqp ttt sptp
prpprp rtvrrppps srpq psps p rspssppprsp vprspppp rt sprrrp prrrrrpv ss rppp rrtpsprW
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mppr prspppptp ppr pp rptspppp rp sprrrp pttrrrpr ss qppsrrs rrppsptrppu prsc
pppptpa

yprrpsrppp pr pqppp sprrpp srpq pqppp pspprppr rspr ppsrpr tpppspr umtrerpt
dprrpptrpt pqpsp pqpp pqp rpsspp pr rrppsprrppprpp rp rrtq tppp rp tty trpprp pqpp
rp ppsrpr sppp rrsrps pqp tspp t y rpppqps rp rprrsrrrprp pr pqp pprp pspa tty

ppsprmppprpp prpps ufw rpppqp prrspptqpp pqpp pr ppsrpr sprps prrtp spppa
[usps rrXsptprpp pprrrpp pqps pqpp prpsrqprp tpttrrr rqpprqppp rpsrp J

dpyps rpsp pr pqp rrppspr tpppppp pr tty prpprps xqrp ppputssppårrrpp tprrppppp
spsrpp rrpprp rrsrps pqp tspp u rpppqp pr pqp rpprpppZ rpsprprrppps tpppprtrprps
psprp yy rps tppps prpqp rrppspr tpppppps epppss pqrp r]stpptpsp prpsts rrrrprpqpps
rprrrps pp ww rps tppp prpps ufw rpppqps pprrr ssppppss qpspspss pqpp rp ppsrpt Jrrtp
sppps oqrp rp pp rrrpspppp tppprrpspprpps prptp pqp prpsrqprp ppr pqp tssppptrrpp
tprrpppppp spqpsp ·rrpp rrXppppprs rp rrppspr rpppsprrpra xqp prpsrqprp
tpdrppp p rp p rpppsprrtprrs ptptsps rppppppsrp rsptrspps pr pqp tssppprrrpp tprc
ppppp �eprpa et ltss  u·wts

xqp prpprpp tssppprp rprpr rp pqp tsOppprrrpp tprrppppp psp pr prprr rrrppprpppa
jqprs rppspq rp sp tprtrrpppr rspr pqp e rprpufs i.e., pqp rrpp sspprpqs pp qptrc
dpufrrrr rppppprpss tp pqp [usps rrXpptprpp rppppsp umtpppps et ltss  ufiuft a xqp
rppspq pr pqp tsspppr rp rpspspprs rsprpsprpppr pp pqp umwwut e rprpufa xqp prap pr pqp
tpspppr rp spss prprr rrsrps pqp tspp uw rpppqp pr pqp tpprppZp psprrprpp ppr pqpsp
tp spss rrpprp spsrpprpp rrprps pqrp rpprpr ume b± w iyw� a tp ufd rpppqWprr rpprppps
pIp tpOppprp psp ppprtppsrs prprrpp fie b± wiwu� pqpp pqp tssppprp pr ppprpr prrtt
sppp ume b± wiuffiyts rppprps pqpp pqp prsrptp rpsprprpr ss pqp tssppprrrpp tprrppppp
pr pqp rrppppr prspppptp rp rrtq rpssps rp ttts pqpp rp ppsrpr spppa

Jrpprrss rp tty prpprps pqp rrrppprppp pr pqp rprp tprr pr tI Jrpprpp rppprtp
itqppptppprprps pqp tpOppprrrpp tprrpppppt psp prrsqprs rpssps pqpp mqppp pr ppsrpr
Igrpp sppp umnprr @ epps  ufiut s

xqrp rrXpppptp rps sp rrp pp qppppprpptt prspprprprppp sqrtq psp rsppppprs
gprps pprrss

ytniyefvttni

xqp rrpspppsrtprsp ppr rrppsrsrprpp pr rrppspt pprpp rp tty ptpprp spsp
pprrrpr rspr ppsrs rprpprprpp pp rpprpr a

xqp pp·rpptp pr tsppprpsrpprppp rpsptspr p rspssppprsp mptspppp rp rpsspp
pr rrppsprrppprpps srpq p sprpprsp rrrrprprpp pr pqp prpsrqprp rqppp Jpr Jp
pprpssprppp pr pqp tsspppr prapa yrpps ufw rpppqps tqt NJttpsp rp tty trpprt
prspptqpp pqpp pr ppsrpt sprps prrtp spppa

PPIOiSRXPIR LIT wSOOLu�
 a osprsp tpppp pr tqspprt tty ppr tsp tpppp pr ptrtt tty rspfo trrtrtpr ppr

pprtprpsrt ppppp spsp pprrrpr rp pqp rrsqp pr tqp rprrpsrps rpsprpppsph [WspspP
rpsps rrrs ppsrpssprqrpp srpq sppprp ppr psppsrpr stppr spp ppptsprpP ppsrpt
rpppsrrppprppp pr rsrpp qsrspufsrsptrppP rstpp tprtrrrs ppsrr tJttrrr ppu rqp c
qpsrpP tsppprpprqpprqptrppppP prtprrpp rqpprqpppppP sppp ptpppP ptrp pprNpsJc
pgsppP sppp srprprpp rp psprsrps ttyP rrsqp ppr prptpspp rrtspptpN t pprrrppP
ppptsprp pr prpsrqprp ppr tssppptrrpp tprrpppptp Jpr orpstpttpt pprrs pr
ttpprrt sppp pstpr srpq pppsptsttrtpe
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b b Ûqp rppp tprrpp rptprrppprpp p r qpppsppprrt ppprttpprppp rp rpsrpsprrrrpsw
qpTp·psd rp rpv prpp sp pspps·pr pp pprp rrpppptp rspr pqp ptprpppp umrpppp t ppr t fit s

3® ypppp p r tyy r p pttprrpprpr s v ppsrpssprqrt rprrtrpprppp pqpsrps
spssppprpt pp pqp tyy pspps ypTpspss ppp rpv ppp tpptrrrp rspr pqp rpsprpppptp
pr ppTrpTsprqrt rprrttpprppp pqpp pqp tty rp ppp vpp rpprsps yps rppp pps prrppy
prpp pr pp rprprprrv rppqprpsrtpt ppsrpsspr prsprrs pqpp pqp rpprspprpp pr pqp prpprrt
sppp rpsrpprpp rp tprrtppp ppr pqp tty pppsrrrpprs

uqp ppTrpTsprqrt rprrttpprppp pppptrpppr Trpq tyy psp secondary pp pqp
tyy ppu ppp pqp tptpps

4. ysppsrp·ppprp srppr spp rpppsrrppprppp tpsspprppr rp spppspr pp pqp ppsrpy
Tsprqrt rpurStpprppp ppr psp pr pp ·prrp rp mrrsrps pqp rpsspp pr rpprsrps pr pqp
ptppNrt spppb

5® uqp rp·prprrppp pr tyy rpv sp pppptrpppr Trpq prpspppr rsrpp ysrs
ypsrprrppprpp pr y r rp·prp rppp ppp rppp pqpp pqp tty qpp pppsrtrpprw rpsprpppprp
pr ptp·pppu ·prtpp rppp ppp rppp pqpp pqp tty qpp ppp pppsrrrpprs fsrpp yvr
rpppsrrppprppp rp ppp rpsrrp pps tpptrrprpp pp pp pqp rpsspp pr rpprsrpv pr pqp
tyy tpprppb

fis btp·pprpp pr ppsrr prtptrpp rqpprqppppp rp p prsp pr pqp rspppprp pr rppqpy
tpTrt sspTrps sppps p tpppspurprrtpprpp pp tty prsspsss ypsrprrppprpp pr pIrp
opavrp ·pttp rpps ppp tpppprprpp prp·rppp rsppr pr tqp pppsrrrppprpp pr pqp pppppy
Tpprt Nsptppps

7® tprsp·rppp rpprpppr rpppsrrppprppp pr pqp ærtprrpp rqpprqppppp pp pr rsrpp
nsr psp pr rsptprtprrv pp ·prrp rp rprrpTrps pqp p·prrprpp pr tyys yp rps ppsrpy
TspNqrpp ppr sppp ptpppd pqp dynamic rrtprsp rsprrtpr sv ppsrpr rpppsrrppprppp
sr·pp J spppps rrpp pr pqp pppprp pr pqp rpprpps

yb btp·pprpp pr ppsrr ata prsspppp p rpsprtrrpprpp pr ppsrpppr rrptrrps
prpstp rp pqp rp·ptprrps tty rppps

It· Æpppsrrppprppp pr ppsrr tpttrrr ppr rqpprqpsrp qpsp sppp pr pp ·prrp rp
pqp urpsppsrp pr tyyd pps rp pqp p·ptrpprpp pr pqp rpptsrpv pr pqp ptpprrt rppps

V0�ï tp ppsrpt sppp ptppps p rprspppp rp sprrpprrrrrp rrpptp psps p rpsrpr pr
prrp spprs ta stTsppp p prpTrps pr pqp rrppppp rsptppph pp rptspppp prspytpp ptpr·p
urpppppd p tpppsprprrtpprpp pp prsspsvs

Vï O fttprrtp rptr pr pppppsppppyp pr prrtrppppprp ppppp rp ppp pptppppsrrs
p·pt·p ruppprtptts mitppp bt s

hbs nipsrpt sppp ptppp pppr pp sp pqp rppp sprrpsrp rpsprppps rps rptrrrps Tqpp
p tyy rp rpptsp ppr tpv sp prpsppprs yrpqprsq ppp tpppprprprps pspptrpp rsppr
pr pppsrrrppprpp pr pqp pppppspprt rsptppps ppsrpr rpppsrrppprppp pr ppsrr prtprrpp
rqpprqppppp psp ppufp rp psrps pr sprrpsrrrpvs

h uf b tyy rpv rp·prpr Trpqprp ppv tpppptprpp Trpq rrptrrps prpprp srps rppp
prpppd pqp tyy rp·prprp rp pqp rrpttrps rpsrrqpsvs rpsr·rps rspr pqp rpppsy
rpptrttrps tpppptpr·p prpprps sr·rps srpp pp p rrtprsp pppp rp pprp pvrpp pr myositis 
ossijicans, rpsprtttpstv pqp rpppupsprrpprt psrps yrppprpsrt pprrrpp qp·p pqpTp pqpp
ppspNqrt rtptttps Ssspp rpv pttpprppprrs sp rptpsrpspppr Trpqrp pqp sppv rppps

heb IrTqp ppu prptpspp rrtspptprrt pufprrppprppp pr hb rpps ppppryps tyy
� tp qrNsd pTa ptspTpd ppp dpppt ppr pr t·p sptppp tyy mirprs qrrps p p tpppt qp·p
sqpTt pqpp tyy psp pqp spprrp pr metaplasic osteogenesis, pppptrpppr Trpq pprp
chondrogenesis, rpsrrps tptprrps rpsprtpuprppsrpppr sppps xqpsprpsps pqp ppsr
mtpttrStpprpp� upps ppp prrrv pp tyy ppr rpv sp pspprppprs

 Ú b uqp pptuv pr pqp ttpspppsttprsp ppu urppsrstprpp pr rrppspt pprpp rp tyy
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_rssrps rppr ppprs rprpprprpp pp rpprprpss qpp pqpsp pqpp pqp sp·rpprp pr _ppps
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prr ppqpp prpppppr eprpps ppepspr p prsprtrppp trrppsprppp rp ppprrrrpp rppprprs

V0�ï xqrp pprrs qpp rpprrrpr sprrpsrp rppprppppp rpp pqp rpppprrppprpp prttt
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NIIH@R=OII= =| tL=RIL
I. gA¹CEARUARHH¹AR¹IHECP¹ BIE¹HZPCIIA¹IHHADHXIA¹IA¹ RES¹ IARB¹IIEHADHXIAB¹AC¹IA¹d¹ IARB¹ARHKIB¹IA¹RASP¹

BIHUHBN¹ IiB¹ HAIE¹ARIIAREHCHHADN¹ ARI¹LHWAAD¹IAB¹IAREARLiCEAB¹ BIHUARADCBffi ¹EARIHHKEARIIHABN¹ ARADKHHKEARIIHAB¹
IAB¹ LALNEAB¹ HADOPEHAIEB¹ ARUAI¹ IHBARKAB¹ IAB¹ KARb¹ IARADB¹ HAB¹ BARADKB¹ UAHADAIg¹ AC¹ ARECPEHAHN¹ IHBARKAB¹
EPIPCPB¹ IA¹ HZIWIEHgWIEHHHADIEHAN¹ IA¹ HAR¹ IARHIHIEHAN¹ IA¹ HAR¹ IARHIPLHAN¹ IA¹ HAR¹ IIHBIIHEPLHAN¹ IA¹ HAR¹
gRAiN¹ IA¹ HAR¹ IIHBIIARCARBA¹ ARHIARHHADAN¹ BIHADCHKEARIIHAB¹ HBBAIBABN¹ LABIEAB¹ IA¹ HAR¹ CALIPEARCIEA¹
IICARADPAN¹ NHHIBHAB¹ IA¹ RASP¹ ARI¹ BCARIA¹ ARHKIN¹ PCIIAB¹ IHBCHHHKHXIAB¹ ARI¹ LHIEHBIHIA¹ HICHXIA¹ AC¹
PHAICEHADHXIAN¹ARADARHWBAB¹II¹LHADPEARH¹ARLHEIIA¹AC¹IEHBCARHHHADN¹AgARLAADN¹AAD¹HILHiEA¹IA¹·IHEABIAADIAN¹
IA¹ 1Z0B¹LAREXIP¹ Bï HAR¹CPCEARIWIHHADAa¹

SM¹ bH¹HAB¹RASP¹BHADC¹AAD¹KPADPEARH¹IPEHfARECHIIHARHEABN¹HAD¹IAIC¹PKARHALAADC¹HAB¹CEHIUAE¹BïXIAHXIA¹
IHBCARADIA¹ II¹ BXIAHACCA¹ eIARB¹ RE¹ AC¹ RE_W M ¹

Z m ¹ hAR¹KAADi5A¹IZIADA¹RASP¹BZARIIHLIARKADA¹IA¹LHIHcIARCHHADB¹ARADKHHKEARIIHXIAB¹XIH¹CAADIAADC¹Bï
EPKEABBAE¹ ARI¹ OIE¹ AC¹ BïLA¹BIEA¹ XIA¹ HAR¹ RASP¹ UHAHHHHCa¹ hAR¹ IAEBHBCARADIA¹ IA¹ IAB¹ LHIHcrARCHHADB¹ ADA¹
IAELAC¹ IAIAADIARADC¹IARB¹IHIB¹IA¹IHADIHIEA¹BïHZHLLARCIEHCP¹IA¹HAR¹RASP¹XIA¹HAR¹ADHELARHHBARCHHAD¹IZIADA¹
ARADKHHKEARIIHA¹ HADHCHARHALAADC¹ IARCIHHHKHXIA¹ ADZARICHEHBA¹ Bï IHADBHIPEAE¹ HAR¹ RASP¹ IHLLA¹ LuEA¹ AC¹
BCARNHHHBPAa¹ hAB¹LHIHcIARCHHADB¹ARADKHHKEARIIHXIAB¹HNBAEUPAB¹ IARADB¹ HAB¹RASP¹ADA¹BHADC¹IARB¹ IARIBPAB¹
IARE¹ 1Z0BBHcIARCHHAD¹ AICHIHXIA¹LARHB¹HIH¹BHADC¹ secondaires. 

dM¹ hAB¹EPBIHCARCB¹II¹IHBARKA¹IAB¹KARb¹BARADKIHADB¹IHEEABIHADIAADC¹AAD¹KPADPEARH¹ARIg¹LHIHcIARCHHADB¹
ARADKHHKEARIIHXIABzy¹HHB¹ADA¹BHADC¹IAIAADIARADC¹IZARIIIADA¹UARHAIE¹IHIE¹nIKAE¹II¹IAKEP¹IA¹LARCIEHCP¹IA¹
iiZ¹HB¹ADPHOHELPa¹

dM¹ hZHADBCARHHARCHHAD¹IZIADA¹RASP¹IAIC¹BZARIIHLIARKADAE¹IZIADA¹PHPUARCHHAD¹IA¹iiZIWIEHgWIEHHHADIEHAm¹
hA¹EACHIE¹�ï HAR¹ADHELA¹IAB¹UARHAIEB¹ IA¹ iiZhWI¹ADA¹ BHKADHcA¹IARB¹IHIE¹ARICARADC¹ HAR¹ BCARNHHHBARCHHAD¹IA¹HAR¹
RASPN¹IARB¹IHIB¹ XIA¹ HAR¹IAEBHBCARADIA¹ IA¹UARHAIEB¹ PHAUPAB¹ADZHLIHHXIA¹IADA¹HADBCARNHHHCP¹ IA¹1Z0B¹ADPH¯
OHELPM¹ hAB¹ IHBARKAB¹ IA¹ iiZhWI¹ ADA¹�uELACCAADC¹ IARB¹ IA¹ CHEAE¹ IA¹ IHADIHIBHHAD¹ BIE¹ iiA¹ IAKEP¹ IA¹
LARCIEHCP¹ IA¹HAR¹RASPM¹

_M¹ hZPHPUARCHHAD¹IAB¹ UARHAIEB¹ IA¹ HAR¹ IIHBIIARCARBA¹ ARHIARHHADA¹BHKADA¹HAR¹IEPBAADIA¹ IZIAD¹IEHIABBIB¹
HBBAIg¹IARCIHHHKHXIA¹AAD¹PUHHICHHADN¹ IHADCEAUDHADIHXIARADC¹CHICA¹IIHEIEKHA¹IA¹HAR¹RASPM¹ hA¹EACHIE¹Bï

II/I-G 
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HAR¹ADHELA¹IA¹IAB¹UARHAIEB¹ADZABC¹IAIAADIARADC¹IARB¹IADA¹IEAIUA¹ BIyBARADCA¹XIH¹IAELACCA¹IA¹IHADIHIEA¹
¹ HAR¹ BCARNHHHBARCHHAD¹II¹IEHIABBIB¹HBCPHKPADHXIAM¹

_M¹ hAB¹IHBARKAB¹HBHHPB¹AC¹HEEPKIHHAEB¹IA¹HAR¹IIHBIIARCARBA¹ARHIARHHADA¹AC¹IA¹HZhWI¹BHADC¹IEARCHXIA
LAADC¹ BARADB¹ UARHAIE¹IHIE¹BIHUEA¹ HZPUHHICHUHCP¹ IZIADA¹RASPM¹ iA¹L·LA¹ XIA¹ IHIE¹HZARADKHHKEARIIHA¹
AC¹HAR¹BIHADCHKEARIIHA¹HBBAIBAN¹BAIHA¹HAR¹EPIPCHCHHAD¹IAB¹AgARLAADBN¹¹HADCAEUARHHAB¹EPKIHHAEBN¹IHADADA¹IADA¹
HLARKA¹dynamique XIH¹IAELAC¹ IZARIIEPIHAE¹ HZPCARC¹ IA¹HAR¹HPBHHADM¹

iM¹ nADA¹PHPUARCHHAD¹IAB¹UARHAIEB¹IA¹ HAR¹gRAi¹HARHBBA¹IAADBAE¹XIA¹IAB¹cNEAB¹LIBIIHARHEAB¹ BCEHPAB¹
BA¹CE�IUAADC¹HLIHHXIPAB¹ IARADB¹ HAR¹RASP¹AAD¹UHHA¹ IA¹OHELARCHHADM¹

SM¹ hAB¹ IHBARKAB¹ IA¹ HAR¹IARHIPLHA¹AC¹IA¹HAR¹IIHBIIHEPLHA¹ADA¹BHADC¹IZARIIIADA¹ ICHHHCP¹ADH¹IARADB¹iiA¹
IHARKADHBCHI¹IAB¹RASP¹ADH¹IARADB¹HZARIIEPIHARCHHAD¹II¹IAKEP¹IA¹LARCIEHCP¹HBBAIBA¹IA¹IAB¹ADPHOHELARCHHADBM¹

REaM ¹ nADA¹ IHLHADICHHAD¹ IA¹ HAR¹ IARICARCHHAD¹ HBHCHIHXIAN¹ ARI¹ IHIEB¹ IA¹ IHIBHAIEB¹ BIHADCHKEARIIHAB¹
HBBAIBAB¹PCARKPAB¹IARADB¹iiA¹CALIBN¹IAELAC¹IA¹IHADIHIEA¹¹IAD¹EARHAADCHBBALAADC¹IZARICHUHCP¹II¹IEHIABBIB¹
HBCPHKPADHXIAN¹ARHHEB¹XIZIADA¹ARIKLAADCARCHHAD¹BHKADAN¹ARI¹IHADCEARHEAN¹IAD¹IEHIABBIB¹AAD¹IHAHADA¹ARICHUHCPN¹
IHADCEAfHADIHXIARADC¹ CHICA¹ IIHEIEKHAM¹

RE RE M ¹i·LA¹ BH¹ IHIBHAIEB¹ OHWAEB¹ IZHBCPHKPADiBA¹ BA¹ LARADHOABCAADC¹ ARI¹ L·LA¹ LHLAADCN¹ HHB¹
ADZPUHHIAADC¹ IARB¹ OHEIPLAADC¹ IZIADA¹LARADHiEA¹ BHLHHARHEAM¹

RES M ¹ iPIPCPA¹ ¹HADCAEUARHHAB¹ EPKIHHAEBN¹ HAR¹BIHADCHKEARIIHA¹HBBAIBA¹ BALNHA¹ ·CEA¹iiA¹IAREARLiCEA¹ iiA¹
IHIB¹cARNHA¹IHIE¹IPCAELHADAE¹ BH¹ HAR¹RASP¹ABC¹LuEA¹ AC¹ BCARNHHHBPA¹AC¹IAIC¹·CEA¹HIPEPAM¹ aHAAD¹XIA¹
HAB¹EPBIHCARCB¹IAB¹IHBARKAB¹IA¹HAR¹IIHBIIARCARBA¹ ARHIARHHADA¹ADA¹IAELACCAADC¹IARB¹IA¹IPIHIAE¹BH¹IADA¹RASP¹
ABC¹LuEA¹AC¹BCARNHHHBPAN¹IARADB¹HZHEIEA¹IA¹HAR¹cARNHHHCPN¹iiA¹IHBARKA¹IA¹IAC¹AADbWLA¹HIIIIA¹HAR¹IAIgHiLA¹
IHARIA¹ ARIEiB¹ HAR¹ BIHADCHKEARIIHA¹ HBBAIBAM¹

RE Z M ¹ nADA¹RASP¹IAIC¹BA¹IPUHHH�IAE¹AAD¹IAIHEB¹IA¹CHIC¹IHADCAgCA¹LIBIIHARHEAN¹NHAAD¹XIAN¹iiA¹IHIB¹
BHIUAADCN¹AHHA¹ HADCPEABBA¹�AR¹ IPEHIIPEHA¹II¹LIBIHAN¹IARECARADC¹II¹ CHBBI¹IHADnHADICHO¹HADCAEOARBIHIIHARHEAzy¹
AHHA¹ IEPBAADCA¹ ARHHEB¹ IADA¹ HLARKA¹ BHLHHARHEA¹ ¹ IAHiiA¹ XIA¹ HZHAD¹ IAIC¹ UHHE¹ IARADB¹ IAECARHADB¹ CWIAB¹ IA¹
myosite ossijiante, IHBCfCEARILARCHXIA¹ AAD¹ IARECHIIHHAEM¹ hAB¹ AgARLAADB¹ IsBCHHHKHXIAB¹ HADC¹ IHARHEA
LAADC¹IPLHADCEP¹XIA¹IAB¹cNEAB¹ LIBIIHARHEAB¹ ARCEHIIHXIAB¹IHIUARHAADC¹ BA¹CEHIUAE¹AADKHHNPAB¹IARADB¹
HAR¹LARBBA¹ HBBAIBA¹AICHIHXIAM¹

REdM ¹ hZAgARLAADN¹ ARI¹LHIEHBIHIA¹ HICHXIA¹AC¹ PHAICEHADHXIAN¹ IA¹ RES¹ RASP¹ARI¹ BCARIA¹IIEHADHXIA¹
eS¹IARADIIABN¹S¹IHIIABN¹ h¹KAADHIW¹AC¹IA¹d¹RASP¹ARI¹BCARIA¹ARHKI¹ed¹IARADIIABN¹ h¹KAADHIW¹AR¹EPUPHP¹XIA¹HAB¹
RAXP¹ BHADC¹ HZARNHICHBBALAADC¹ IZIADA¹ LPCARIHARBHA¹ HBCPHKPADHXIAN¹ ARBBHIHPA¹ ¹ IAD¹ IAECARHAD¹ IAKEP¹ IA¹
IIHADIEHKPADiBA¹ ARUAIN¹ IHIE¹ EPBIHCARC¹ cADARHN¹ OHELARCHHAD¹ IZIAD¹ HB¹ HARLAHHARHEA¹ IHECHIHfBIHADKHAIgM¹
PIBBHN¹iiA¹CAELA¹IA¹"IARHIHcIARCHHAD"¹ADA¹BZARIIHHXIAfCfHH¹IARB¹¹HAR¹IPADHLHADARCHHAD¹IAB¹RASP¹AC¹IAUEARHC
HH¹ ·CEA¹ARNARADIHADADPM¹

RE d M ¹ hZPCIIA¹IA¹HZIHCEARBCEIICIEA¹AC¹ IA¹HAR¹EPIARECHCHHAD¹IAB¹ BAHB¹LHADPEARIg¹IARADB¹ HAB¹RASPN¹II¹
BCARIA¹ HADHCHARH¹ IA¹ IPIoC¹ nIBXIZ¹LARCIEHCP¹HBBAIBAN¹ AR¹LHADCEPN¹ IARADB¹ HAR¹ BPXIAADIA¹ IAB¹ CEARADBOHELAR
CHHADBN¹ IADA¹ ARIKLAADCARCHHAD¹IEHKEABBHUA¹II¹IAKEP¹ IA¹LHADPEARHHBARCHHADN¹IADA¹IHLHADICHHAD¹ EAHARCHUA¹ IA¹
HAR¹ IIARBA¹ ARLHEIIA¹ AC¹ IADA¹ ARIKLAADCARCHHAD¹ IA¹ HAR¹ CARHHHv¹ IAB¹ IEHBCARIgM¹ PIEiB¹ Za¹LHHBN¹ HZIHCEAR
BCEIICIEA¹ AC¹ HAR¹IHBCEHNICHHAD¹II¹LHADPEARHN¹IARADB¹ HAB¹RASPN¹BZARIIEHIIAADC¹ IA¹IAHHAB¹IA¹ HZHB¹ ADHELARH¹
IIAb¹ iiA¹ nAIADA¹ARIIHCAM¹

RE_ M ¹ bH¹IAD¹CEARILARCHBLA¹IAIC¹ n HIAE¹IAD¹EoHA¹IARADB¹ HZPCHHHHKHA¹IZIADA¹RASPN¹ IHLLA¹iiA¹LHAD
CEAADC¹HAB¹IARB¹SN¹d¹AC¹RE_N¹IZARICEAB¹OARICAIEB¹AADCEAADC¹AADIHEA¹AAD¹IHADBHIPEARCHHADM¹ Iii¹OARIC¹¹IA¹IEHIHBN¹
LAADCHHADADAE¹iiA¹ EHHA¹ IA¹ HAR¹ IIWBHHCIPEARIHAN¹ AAD¹IARECHIIHHAE¹ IARADB¹ HAB¹ IARB¹ IA¹ BIARBCHIHCP¹LAREXIPA¹
ehHBBARIRM¹ARADI¹iHADKN¹RE S__WM¹ n¹ADA¹LHNHHHBARCHHAD¹CEHI¹NEIBXIA¹IAB¹ARECHIIHARCHHADB¹IHIEEARHC¹AADCEAR�ADAEN¹
IARADB¹ iiA¹ CHBBI¹ HADCAEBCHCHAHN¹ IAB¹BIIBHHADB¹ BARADKIHADAB¹LHIEHBIHIHXIABM¹

RE_ M ¹ bH¹HAB¹RASP¹BALNHAADC¹IEPIHLHADAE¹IARADB¹HAB¹HPBHHADB¹BIARBCHXIABN¹HAD¹IAIC¹PKARHALAADC¹HAB¹
CEHIUAE¹ IIAb¹ IAB¹IARCHAADCB¹BARADB¹ ARIIIADA¹ BIARBCHIHCP¹ eIARB¹ hN¹ _¹ AC¹ REaW m ¹

RE i M ¹ I ii ¹ADA ¹BALNHA¹IARB¹XIA¹ii A ¹OARICAIE¹PCHHHHKHXIA¹IE·CP¹IARE¹bHHUAE¹ e RES_SW¹ARIg¹HHCB¹ bCEyRMAEN¹
ARIg¹HHCB¹CHIEADARADCBN¹ARI¹CEARHCALAADC¹ARADCHIHARKIHARADC¹AC¹ARIg¹ABIAREEAB¹nHIA¹IAD¹EoHA¹HLIHECARADC¹IARnB¹HAR¹
KAADiBA¹IAB¹RASP;¹ARIIIAD¹IA¹IAB¹OARICAIEB¹ ADZABC¹ AADCEP¹AAD¹HHKADA¹IA¹IHLICA¹IARADB¹HAB¹IARB¹ REa¹ AC¹ RES M ¹

RES M ¹ SADbA¹RASP¹IIAb¹BAIC¹IARCHAADCB¹HADC¹PCP¹AADHAUPAB¹ eS¹IARADIIABN¹S¹ IHIIABW M ¹ RAARE¹LARADXIA¹
IZAgIPEHAADIA¹ IARADB¹ HZHADCAEIEPCARCHHAD¹ IAB¹ IAREARLiCEAB¹ ICHHHBPBN¹ IAIg¹ IARCHAADCB¹ IEPBAADCiEAADC¹ IAB¹
EPIHIHUAB¹ eIARB¹ Z¹ AC¹dW M¹

egIAICHHAD¹OARHCA¹IA¹HZHIPEARCHHAD¹IZIAD¹IHIIA¹qxïHAR¹RASP¹EPIHIHUARN¹ CHICAB¹ HAB¹ ARICEAB¹HADCAEUAAD°
CHHADB¹ HHNPEARCEHIAB¹ BA¹CEARIIHBHEAADC¹IARE¹IADA¹ ARLPHHHEARCHHAD¹LAREXIPA¹ II¹n AI¹ ARECHIIHARHEAM¹

SaM¹ hA¹ NIC¹ IA¹ IA¹ CEARUARHH¹ AR¹ PCP¹ IA¹ LACCEA¹ AAD¹ PUHIAADIA¹ HAB¹ IAREARLiCEAB¹ IAELACCARADC¹ IA¹
IPCAELHADAE¹ ¹ XIAH¹LHLAADC¹IADA¹RASP¹ABC¹LuEA¹ AC¹IAICf·CEA¹ HIPEPAN¹ AAD¹IHIEARADC¹LA¹LHHADB¹IA¹
EH¦XIAB¹IA¹EPIHIHUAM¹ hA¹IEHNHiLA¹IA¹HAR¹IARCIHKPADHA¹IAB¹RASP¹ADZARN¹IARE¹IHADCEAN¹PCP¹XIA¹IARECHAlMA
LAADC¹ EPBHHI;¹ IZARICEAB¹ CEARUARIg¹ BHADC¹ AADIHEA¹ADPIABBARHEABN¹IAICf·CEA¹ ARUAI¹HZARHIA¹ IA¹HAR¹NHHIIHLHA¹
AC¹IA¹HZIHBCHIIHLHAM¹
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PHW@A==OI@I=sAAI=A AAS �A=FII=AOF==AAI
RE M ¹ ZSHAHO¹ hjHHA¹ IIEHADHBIIAE¹ IADI¹ OuADO¹ hjHHA¹ ARRMICAE¹ RASP¹ SAEIAAD¹ yHL¹ aAKHADAD¹ IAE¹

�HHADHBIIAAD¹ IADI¹ EARIHHHHKHBIIAAD¹ aAOIADIA¹ ARAD¹LHC¹ hHHOA¹ IAE¹ OHHKAADIAAD¹RAAREARLACAE¹IADCAEBIIICffi¹
RpADCKAADARIOADARILAADN¹ PADKHHKEARIIHAAD¹ IAE¹ IADCAEAAD¹ nHHAILARBBAAD¹ LHC¹ ARECAEHAHHAE¹ IADI¹ eAADpBAE¹
FHICKARBARADARHWBAN¹ BAEHAADSAHBA¹aABCHLLIADK¹eHAD¹hAREADUDhWIEHgWIEHHHADN¹PHRMARHHBIIA¹RAIHBIIARCARBAN¹
JAREADUDiARHbHILN¹ bAEIL¹iARHbHIL¹ IADI¹ ARADHEKARADHBIIA¹ RAIHBIIARCAN¹ gRAiN¹ iADHIIAADUDbbHADCHKEARt
IIHAADN¹ hARICCALIAEARCIEN¹ iADHIIAADfRAEHNAAgbHBHHADAAD¹ NAH¹ OHECBIIEAHCAADIAE¹ RASPN¹ HHIICUD IADI¹
AHARMCEHADAADL�RMEHBRMHIHBIIA¹ nADCAEBIIIIADKAADN¹ PADARHWBAAD¹ IAE¹ ARLHEIIAAD¹ IADI¹ RMEHBCARHHHADAAD¹
RAIARBAADN¹ hHIHEABbAADbUDnADCAEBIIIIADKAAD¹LHCCAHB¹iACEARbWRMHHAD¹LARERMHAECAE¹ ARMCHIHBIIAE¹ iADHIIAADM¹

SM¹ iARB¹ IjIcKBCA¹ rHERMHLLAAD¹ IACAEHCHIAE¹ SBBHcRMARCHHADAAD¹ HBC¹ IAEHARECHRMIHjEN¹ nAIHII¹ BHADI¹
mIII¹AHAD�KA¹yHL¹ bRMAHACC¹ AADCOAEADCAAD¹rAERMADpIIAEIADKAAD¹NAHNARIICAC¹SHEIAAD¹ ohjHHA¹ RE¹@ï RE_W M ¹

Z M ¹ iAE¹aAKHADAD¹IAE¹RASP¹SHEI¹eHAD¹ARADKHHKEARIIHBIIAAD¹rAEjADIAEIADKAAD¹NAKHAHCACN¹ IHA¹ BHII¹
mHC¹ OHECBIIEAHCAADIAE¹ eADCSHIRMHIADK¹ IAE¹ RASP¹ bIEuIRMNHHIAADM¹ PADKHHKEARIIHAADN¹ IHA¹ BHII¹ HL¹
VAEHARIO¹IAE¹ZAHC¹ADHIIC¹eAEjADIAEADN¹ BHADI¹RMAHAD¹IADNAIHADKC¹ BHIIAEAE¹aASAHB¹IARfiiEN¹ IARBB¹IHA¹RASP¹
nHII¹ADHI}C¹eHHH¹ARIBKANHHIAC¹ HBCM¹ PIII¹IHA¹oHELARHHBHAEIADK¹ AHADAB¹ bI¹ aAKHADAD¹ IARCIHHHKHBI~AAD¹
PADKHHKEARLLB¹ NAIAICAC¹ RMAHADABOARHHBN¹IARBB¹IAE¹ ARMCHIHBIIA¹iADHIIAAD¹IARB¹iAHOABCARIHIL¹AEEAHIIC¹
IARC¹IADI¹ IARB¹uARIIBCIL¹ ARNKABIIHHBBAAD¹ HBCM¹ iHA¹ ARADKHHKEARIIHBIIAAD¹rAEjADIAEIADKAAD¹ BHADI¹LHC¹
IAE¹RASP¹eAENIADIAAD¹ IADI¹sind deren Folge, ADHIIC¹ IAEAAD¹nEBARIIAM¹

dM¹rAEBIIHANIADKAAD¹ARECAEHHUDeAADpBAE¹aHICKARBeAEIjHCADHBBA¹BCAIAAD¹HL¹ARHHKLAHADAAD¹HL¹IHEARMCAAD¹
VAEIjHCADHB¹ bI¹ IAAD¹ ARADKHHKEARIIHBIIAAD¹rAEjADIAEIADKAADN¹ BHADI¹ nAIHII¹ HIADA¹ aAIAICIADK¹fiiE¹ IHA¹
BABCHLLIADK¹IAB¹iAHOAbIBCARADIAB¹ ARMCHIHBIIAE¹iADHIIAADM¹

dM¹ aAH¹ RASP¹cADIAC¹ BHII¹HOC¹ AEIpICAE¹ hAREADUDhWIEHgWIEHHHADBIHAKAHM¹ PIII¹ IHAE¹ HBC¹ IHA¹
UHELARHHBHAEIADK¹ IAE¹hAREADUDhYRARMHADbAADCEARCHHAD¹RMAHAD¹ aASAHB¹ IARfiiEN¹ IARBB¹ BHII¹ IHA¹ RASP¹BCARNHHt
HBHAEC¹IARCN¹ IADI¹ILKARMAIEC¹ BHADI¹ AEIpICA¹hAREADUDhYRASAECA¹RMAHAD¹ BHIIAEAB¹ZAHIIAAD¹ IARfiiEN¹ IARBB¹
dARB¹ uARIIBCIL¹ IAE¹ RASP¹ ADHIIC¹ ARNKABIIHHBBAAD¹ HBCM¹ hAREADUDhYRANABCHLLIADKAAD¹ AEHARINAAD¹
dABIARHN¹RMAHADA¹iuIRMBIIHuBBA¹ ARIO¹IAAD¹nEARI¹IAE¹iAHOA¹ A�ADAE¹RASP.¹

_M¹ eHADA¹ eEIpIIADK¹ IeE¹ bAEIL¹ ARHRMARHHBIIAAD¹ RAIHBIIARCARBA¹ BIEHIIC¹ OuE¹ AHADAAD¹ ARMCHIHBII¹
SARIIBAADIAAD¹iADHIIAAD¹IADI¹HBC¹AHADA¹nAKAADHADIHRMARCHHAD¹bIE¹egbHBHHAD¹IAE¹RASPM¹ oHELARHHBHAEIADK¹
dHABAB¹ eADbWLUDuAECAB¹ HBC¹ nAIHII¹ IADKAADuKAADIAE¹ aASAHB¹ IARfiiEN¹ IARBB¹ BHII¹ IAE¹ HBCAHKAADA¹
YEHbABB¹BCARNHHHBHAEC¹IARCM¹

_ a ¹ nADEAKAHLjBBHKA¹ IADI¹ BIHEARIHBIIA¹ aABCHLLIADKAAD¹ IAE¹PHRMARHHBIIAAD¹RAIHBIIARCARBA¹IADI¹
dAB¹ hAREADUDhYRABIHAKAHB¹ AEHARINAAD¹ AB¹ ADHIIC¹ IAL¹ rAEHARIO¹ AHADAE¹ RASP¹ bI¹ OHHKAADM¹ uHA¹ NAH¹
AADKHHKEARIIHAAD¹ IADI¹ iADHIIAADUDbbHADCHKEARIIHAADN¹ BHADI¹ BAEHAADSAHBA¹ aABCHLLIADKAAD¹ HNAADKAADt
ARnADCAE¹RAAREARLACAE¹ADHCSAADIHKN¹Irn¹BHII¹AHAD¹dynamisches Bild eHAD¹IAE¹eADCSHIRMHIADK¹AHADAE¹RASP¹
I¹LARIIAADM¹

ia¹ eHADA¹eEIpIIADK¹IAE¹ bAEILUDgRAi¹BIEHIIC¹IARfiiEN¹IARBB¹XIAEKABCEAHOCA¹iIBRMAHOARBAEAD¹ARAD¹
dAE¹eADCSHIRMHIADK¹IAE¹RASP¹NACAHHHKC¹ BHADIM¹
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