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In the same way that the surgery of protruded intervertebral discs 
has radically changed the treatment and research pertaining to sciatica, 
so has modern vascular surgery given new aspects to injuries and 
diseases of the pcripheral arteries, from both a clinical and research 
point of view. The aging and degeneration of the arterial walls can not 
yet he influenced therapeutically, but complications such as  thrombosis, 
aneurysms and arteriovenous fistulae are oftcn suitable for surgical 
reparation. The previous pessimistic outlook on arteriosclerosis has 
been rc1)laced by a more optimistic and active attitude. 

During the 10 year period that  we a t  Norrbackainstitutet have been 
engaged in peripheral vascular surgery, a fascinating development in 
this field of endeavour has taken place throughout the whole world. 

Our laboratory for pcriphcral vascular diseases gives us a firm basis 
for the team-work which was shown to be necessary. 

Even i f  the typical arteriosclerotic cases dominate, there are a good 
many other “orthopaedic cases” in  which assessment of the state of the 
circulation is essential for exact diagnosis and therapy. It is not un- 
usual for chronic occlusive disease at  the aortic bifurcation or in the 
iliac arteries to form basis of pain in the hack and hip region, and the 
symptoms are misinterpreted as lumbago or osteoarthritis. Some vas- 
cular cases are also hidden among so-called foot insufficiencies. A 
detailed history of the pain, and simplc palpation of the pulses should 
in the first place, give valuable information about the arterial blockage 
and its location. 

It can be more difficult to arrive a t  a correct conclusion with certain 
congenital vascular abnormalities with local or  widespread hyper- 
trol)hy of one extremity and a difference in leg length. Chronic leg 
ulccrs and chronic swelling of the legs arc another field where the 



Fiy.  1.  
X >eai.-old girl admitted Iwcaohe o f  hjpertrophy of the  left leg. 

Difference of  X cm. in leg length. ( ( h w  1 ) .  

arterial c i rcu 1 at  ion--h es id (1s t h c \ tw ou s and 1 y in 1 )hat ic ni LI s t k) c imi 1 )- 
pcd out bcforc operative trcatment is undertalien. It is conceivablc that 
in thc future rcconstruction may also hc  donc on certain \ mous in- 
su f f ic i cii c ics . 

( ) f t h c 111 ;in y " v ;IS c u 1 ;I r 1) rol) 1 e ni 4'' which t h c o r  t h o l  ) a t d  is t 111 w t  s , 
thcsc which w i l l  kw dealt with hcrc arc: congmital vascular ahnornia- 
I i tic s , t rau t n a t i c a rte ria I 1 (is io t i  s, c in ht) 1 i and :i r tc riosc I c ro t i c iii an i i'cs t :I- 
tioiis. 

Con~yc~nifnl imsciilar anonirrlies c t n d  cl i f f  t ~ r i ~ i i c ( ~ s  of lpy l ~ ~ i i q i l i ,  

'rhc o rt h o 1 )a cd i s t has s c\ c' r ;I I in c t h o d s ava i 1 ah 1 c whc t i  it c: o t n c"i to 
equalizing leg lcngth tliscrcpancies, during growth or aftcrw\.:rrds. 
Knowlctlgc of  thc ctiology is important. The congmital vascular ah- 
normulitics offcr sprcial l)rohlcnis, which is shown by the case rclatctl 
1) el on.. 

8' 
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F i y .  2. 
Oscillography: normal readings on the left, none on the right. (Case 1). 

Case 1. An 8-year-old girl who was referred t o  the  orthopaedic clinic because of 
hypertrophy of the left leg. (Fig. 1). The leg length difference measured clinically 
was 8 em, and 8.5 cm according to  measurement on .survey roentgen films of the 
whole extremity. The left thigh and calf were clearly thicker. Skin temperature 
measurements showed no difference between the legs. The right side had no pulses 
in the groin, a t  the knee, nor on the foot. Oscillometry showed no readings on the 
right thigh and foreleg, and normal readings on the  left side. (Fig. 2). Sortography 
(Karolinska sjukhuset) showed no filling of the iliac and femoral arteries on the 
right side. (Fig. 3 ) .  The invc.stigation confirmed that this was not a question of 
hypertrophy and elongation of the  left leg hut rather an  atrophy and delayed growth 
on the right side. The difference in  the leg length depended on an arterial insuffici- 
cncp in the right lower extremity due t o  a congenital aplasia of the arteries. In this 
case the femoral artery was lacking and therefore an artcrioplasty could not he 
performed. 

In  cases of congenital hypertrophy and atrophy with different leg 
lengths a complete analysis including angiography ought to he done, 
with the thought that operable vascular strrioses and nplasias might 
hc found. 



1 1 7  

Fig.  3 .  
Aortogrephy shows aplasia of t he  iliac antl femoral arteries o n  t he  right side. 

(Case 1 ) .  

(:nst* 2.  A girl o f  15 years. whose right leg was thicker, warmer antl 4 cm. longer  
t h a n  the  left .  In t h e  I)icture (Fig. 4 )  taken with infrared sensitive film, an increase 
in the  vein markings  is clearly wen, Artcriovenous communications in the  knee 
region were demonstrated by arteriography. (Fig. 5 ) .  Ligation of  t h e  artcries antl 

tions o f  sclerosing solutions diminished the swelling and the heavy feeling 
in thc  leg. 

Thc symptoms of such vascular anorna1ic.s vary rcmarkahly, dc- 
pcnding on thcir location locally or tliffusc~ly, in thc soft parts, joints, 
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F i g .  4. 
! 5  year-old girl with t he  right leg thicker, warmer, and 4 em. longer than the left. 

Observe the increased vein markings. (Case 2 ) .  

or skeleton. In one case, a circumscribed hcrnangionia in thc supra- 
patellar bursa caused a peculiar overgrowth of the patella alone. In 
another case, the appearance of the soft tissue changes was so diffuse 
and nialignant that amputation was considered. In  a third case, hernan- 
giomatous formations were localized to a limited part of the knee joint 
capsule and caused recurrent hemarthroscs. The laborious diagnosis 
in these cases is worthwhile in order to prcservc function through 
selective surgical interventions. Thc chances of interrupting a growth 
stimulation depend on thc extent of the vascular changes and how early 
the diagnosis is obtained and treatment instituted. 







F i g .  f i .  
Foot gangrene in  a fa rmer  o f  hixty Fears of  age a f te r  a neglected emlwlus i n  t tic 

iliac artery. Previously amputa ted  on  the  ot1ic.r side. (Case 4). 

1 ) i f  infccl ion or ischeniia is tlic domi~iat ing CHUSC' 

2 )  i f  a vascular reconstruc.tion or  a sympathcctomy 1)ossibly c;in iin- 
prove the circulation 

3 )  if thc  circulation is sufficient for a low ainl)utation. 

Wc have oftcn found that  local surgical revisions, in  coinhination 
with gcncral a n d  local trcatuicnt of infection, are worthwhile in nrtcrio- 
sclerotic gangrcnr. F'hcn thc nccrosi4 is  excised and thc infection 
brought under  control thc sparw circulation can bc sufficient for 
wcont1:iry hcnling a n d  arn1)ut:rtion can hc a\ oitled. Ocdcina prophylaxi\ 
and treatment also h,ivc a \cry important ~ ) l a c c  in the trcatmcnt of 
gangrrne. 

Artrriography is rcquiretl to dctcrniinc i f  a vascular rccoiistruction 
is possible, i t . ,  i f  a localized arterial occlusion is the principal factor. 
Evcn  if the artcrio4clrrotic gungrcnc i \  a riianifcst:ition of v, idwprc:id 
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Pig .  7. 
Angiogi'aphy showed a n  occlusion of the  external iliac artery and a good lumen 

above. This led to  a successful vascular reconstruction. (Case 4). 



distal occlusions, :I reconstruction of a blockage in thtl fcniornl artcry 
may protlucci a distal incrcawd pressure with an iiiipro\ c d  f lon  
through t tic col I a teral4. 

\Vex ha\  1’ h;rd good 11s~ of lumbar synipathcctomy i n  thosc c a w s  with 
tliffusr ch:rngi.s in the arterial \>stem, cspccially where \ asculnr rv- 
construction is not possihlc Ho\ic \cr ,  it is difficult to gi\c  f igurcs on 
thc cffcct of sympathetic surgery. Lumbar synipathr~ctoiny :it)olishcs 
the kasoconstrictor tonus This is of special \aluc in upright Iwsitions 
( E j r z i p  19-55) ,  \\ h t n  \\T normally get an increased \ awconstrictor tonus. 
I3 cn i f  :tho\ c-knee amputation is \iniplcr and wfcr  froin :i hcaling 

1)oint of i c u  than below-knee :tml)utation, thc rehahilit:ition is con- 
\iderably iiior~b difficult. ?I\wssment of the state o f  thr. circulation by 
a rtc r iog 1-21 1) h y , o sc i 11 og ra 1 )h y , 1 1 u o r c s c in testing , and skin t t’in 1 ) c k  ra t 11 re 
iiiwsurcmcnt has resulted in  s m  cral elderly patients ha\ ing :iniputa- 
tions I.)clo\v the knee. with good results. In this conncction \\ c \\ oultl 
like to c,ml)h:isizr the importance of a strictly indi\~idualiacd aml)utu- 
tion le\cl .  

A 4tudp of o\ cr five hundrctl amputccs, \\ ho were rehahilitattd a t  
Norrl)ack:iinstitutct during thc ycar5 1951-1957, showed that  \ ascular 
diwas t  n a s  tlic reason for thc arnlwtation in 35 70 of thc caw’s. ‘I’hrrc 
i4 r w s o i i  to hope that mc.ch:tnic;ll and medical prolthylactic inw\urc\  
coiiibincd \\ ith incrcascd surgical rcsourccs may rcducr thc t rvquc\ncp 
of se\ ercly dis:il)lcd amputccs. 

Rcg:~ rd i 11 g the  o pcrat i \  c t r w  t nicri t o f  c I ;I utl ic ;I t ion c- a w  s onv can 
resect the occluded scgnncmt and SC\\ in ;I tr;ins1)1:mt c~ntl-to-c.nd This 
attc.ntls to the dcsirc for cxcision of thc  discascd arca and for iiiii)ro\ (1- 

n i m t  o f  the function. I t  has h e n  \ho\ \n ,  home\ er, that  morv c a s e s  can 
be olwratcd on,  and u i t h  less risk, if onc a\oids resection. “Ky pass” 
\\ ithout rcscction therefore is Iwcoming rnost frcqucntly c~inployctl. For 
the ;in:istoino\i\ one can  choosc isti area abo\c and k)clo\v thc hlockagcx 
with fa\our;ihlc~ condition of thc \valls and \\ here onc docs not need 
to sacrifice important collatcrals. 

Fig. 8 is a n  example of a wgmcntal occlusion in thc. fcinornl artcbry 
and surgicd coiiil)c’msatiori of  t h r  hlockagc by an autogcnous graft ,  
w w n  in end-to-sitlc. 

NCM inaterials for arterial replacement h a l e  stiniulatctl intc,rc\st 
and incrcuscd resources. I V e  hakc al\\ ays 1)referrctl autogvnous \ cin 
grafts \\hen pos4iblt.. Thc  oiwratcrl c a w s  ha\  c hccn follo\xcd n ith ob- 
jecti \c mc+hotl\ of \tutIy. I t  is shown tha t  a \ein transplant i \  \cry 

reliable: 55 % functioning aftcxr 3 6 years. Kcsidc thc suhjccti\v s y ~ n p -  
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Fig.  8. 
Example o f  a “by pa\\” opcration. Occlusion i n  the  adduetor canal compen\ated by 
a free vein transplant f rom the  long saphenous xein. Work test and walking ability 

became n o r ~ n a l  a f te r  opcration. 

toms and history, the testing of thc walking capacity and the clinical 
examination with palpation of the pulses, oscillography has also been 
used as an  objective measurement ( E j r u p  & Hiertonn 1960). The 
oscillography is performed both at  rest and after controlled exercise. 
Fig. 9 shows before operation a long inverse recovery phase and muscle 
twitchings. After arterial reconstruction the curves are completely 
normal. Normally the inverse recovery period of the oscillogram is less 
than one minute. The oscillographic exercise test gives an indirect 
measure of the patient’s capacity to increase his collateral blood flow 
over the resting flow and indirectly reflects the local circulatory 
capacity (stenosis + collatcrals). For routine testing wc have chosen 
an amount of exercise which corresponds to normal daily activity. 
Heavier work tests have also been used in a few cases. If the transplant 
becomes blocked this is rrflectcd immediately in the exercise oscillo- 
gram by prolongcd inverse reaction. 
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Homologous arterial grafts, which opened the way to reconstructions 
on the central arteries, have also been used peripherally hut are now 
ah an don cd . 

Prostheses of dacron and teflon are employed more and more. 
Thro~nboarterectomy, is used with short occlusions in large calibre 
vessels. If a localized thrombus lies near the mouth of a large arterial 
branch and the arterial wall is, moreover, severely thickened, one 
easily gets an  unfavourable stenosis after thromboarterectomy. To 
avoid this one can sew a “patch” into the arteriotoniy opcning and thc 
patch can bc of autogcnous vein or  of a piece of dacron. 

With the above described methods of direct operative intervention in 
obliterative arterial diseases, aneurysms, and traumatic arterial lesions, 
a whole new thcrapy has developed. The rapid progress has, as in many 
other areas, a certain tendency to  accelerate the clinical development 
and rapidly widen the indications beyond what is justified by the 
experimental and clinical experience with the newly developed arsenal. 
In this new era of vascular surgery it is specially important to counter- 
act the tendency to exaggerate. Perhaps this can best be done by careful 
collaboration in prc- and postoperative assessment and continual fol- 
low-up and control of thcb operative results. Moreover, it is worth 
cmphasizing that a substantial reduction in hospitalization time for 
vascular cases has been won by this type of teamwork before hospi- 
talization. Many patients with the diagnosis of arteriosclerosis ob- 
literans, even the quccessfully operated, rcceive anticoagulant therapy. 
It is important that  this treatment is controlled very carefully and pre- 
ferably by one and the same doctor. Diabetes cases with peripheral 
vascular changes are another example of the advantages of a close 
collaboration between surgery and medicine. To give the patient with 
stenosing peripheral arterial disease adequate care requires the com- 
bined resources of several different specialized departments and labora- 
tories. Through our laboratory for peripheral vascular diseases we hope 
to contribute to the fulfillment of what the pertinent literature often 
claims as the nced for careful and accurate follow-up examinations. 

S U 1cz hl A R Y 

The reason for above- and below-knee amputations in the lower ex- 
tremity is in over 50 ’% arteriosclerosis. Rehabilitation of the elderly 
after high amputations is a time-consuming and difficult task. 



Onc c:m cxlwct ;I rctl~rction ot  t l iv  nurnhc~r o f  high d iwbI(~1  ai>iputcc\ 
through 

1 ) careful a\ws\incnt ot the circulatory status 
2 )  infection and ocdcina prol)hyl:iui\ 
3 )  medical therapy 
4) a strict  intlix itlualization o f  thc amputation Icwl, and 
5 )  the usc of vavwlar  surgery tcxliniqucs for rwonstruction in suitahlc 

c:i\c\. 

h1otlvrn rcconstructivc \. ascular surgvry implics :i great gain c\chn for  
lc\s drnm:itic. circulatory chang:c\, such  as intcrmittent claudication. 
Furthcrmorc,  the numkcr of c a s ~ \  found suitahle f o r  surgery has bcxcn 
incrcascvl hy thc :ivailal)ility o f  i icw methods of opclration and diagnosis. 
Analysis of thc circulalory s ta tus  i\ a140 important in di\crcpancic\ of 
l e g  length and in many o h c u r c  painful condition4 of thc lower ex- 
trcmitic\. l’hcrc is an immctliatc need for in\ c4tigation facilitie4 :ind 
hospital h t l \  for thc care of pcri1)hcral \ ascular diseases. This is irrc- 
s1)rctive ot whrthcr  tlic surgical trcatinent f a l l \  kvithin t h t  field4 of 
g c 11 (> r:) I 411 rg t’ r y , o r  t h o 1 ( ~ 3  i c 4,  o r thoracic su rg:cry. 

II I.‘ s I’  X I  E 

1,’a r t b ri o\ c 16 ros c (1 c\ ar t  1. r (’4 d Y, (1 x t r 6 ni 1 ti c 4  in f e r i c w  r s don n c tl u n 4 

plus dc  50 7( dc c:is lieu I’:iiiil)utation. IA rbhahiliwtion d c s  gcn\ 
5gPs aprPs drs hnutcs aiiiputution\ cst uiic tiichc qui cst trk\ tlPlicatc ct  
tlifficilc et qui nPccs\ilc hcaucoup du tcmps. 

On pcut s’attcndre quc Ic nomhrc dcs ca\, invalidi\d\ h cause dcs 
amputations OLI dc4 cornplicntion\ d’one amputation dirninuc. 1)ar: 

I ) Uiic minuticusc CL3tiniation (le l’ktat dc l a  circulation :iin\i clue la 
prophylaxic~ d’infection\ ct rl’ocdkmc. 

2 ) ’r r ai t cin c m  t in c d ical . 
3 )  Un si.vi.rc jugcment d c  c a \  tin cas conccrnant Ic uixcau dc I’ain- 

putation, et per  
4 ) L’cx p1 o i t:r t ion tl c I :i tcc hn i qu c va\cti lai rv-ch i ru rgic ;I Ic pour I :I re- 

construction tlans tic\ cas opportun\. 

h f h e  pour t1c.s trouhlcs tlc la circulation nioins dramatiques coinnie 
c I a 11 d i c a t i o i n t c rm i t t c.n s , 1 a c h i ru rg i c (1 c r ec on \ t ru c ti 011 i n  od c r 11 e c o ni - 
porte un grand hknbficc. A u  fu r  c t  .j ine\ure quc drs inkthodc\ pour 
di:igno\ticIuc ct c:irtographic tic\ icnncnt :iccc\4iblc dc memc quc d c s  
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nouvelles mkthodes d’opkration le nomhre dcs  cas, favorablcs pour 
l e  traitemcnt chirurgical, augmente. Aussi quand il s’agit dcs diffk- 
rcnces dans la longueur dcs jamhcs ct dcs douleurs diffus dans les 
cxtrkmites infericurs l’analysc de l’ktat dcs vaisscaux cst trks im- 
portante. 

En ajoutant les insuffisanccs veincuses ct lymphoghes dans le projet 
conccrnant les soins des maladies vasculaires pkriphcriques on peut 
constatcr qu’il cxistc une trks grandc nkccssitk de pouvoir fairc des 
rcchcrches aussi hicn d’en avoir d c s  places pour Ies malades. I1 cst 
nioins important si lc traitcmcnt chirurgical soit plack principalement 
dans le domainc tfe la chirurgic genkrale, orthopkdique ou thoraco- 
chirurgicale. 

Z U S  A hI X I  E N  F A S S IJ N G 

Krankheitcn und Schaden dcr Extremitatsarterien sind in iiher 50 % 
die Ursache aller Amputationen. 

Die Rehabilitation von alteren Patienten nach hohen Amputationen 
der unteren Extrcrnitat ist eine zeitraubende und schwere Aufgahe. 
Man kann eine Vcrringcrung der Anzahl von Amputationen und von 
Komplikationen nach Amputationen erwarten, wcnn Inan 

1 ) die Zirkulationsverhaltnisse heriicksichtigt und damit Infektions- 
und Oedernprophylaxe betreibt, 

2 )  internmedizinische Behandlung durchfiihrt (Herz-, Kreislauf- und 
Stoffwechscltherapie) , 

3 )  cine strenge Individualisierung des Aniputationsniveaus einhalt, 
4 )  und sich in geeigncten Fallen dcr Rekonstruktionschirurgie dcr 

Gcfassc bedient. 

Auch hei wcniger dramatischcn Zirkulationsstiirungen, wie bei 
claudicatio intermittens, kann die Rekonstruktionschirurgie grossen 
Gewinn bedeutcn. Gcniass dcr Vertiefung dcr Einsichten in die Diagno- 
stik und die Opcrationsmethoden ha t  sich die Anzahl von fur  operative 
Behandlung geeigneten Fallen vergriissert. Die Analyse der Zirkula- 
tionsverhaltnisse ist auch hei Fallen mit Wachstumsstorungen und 
unklaren Schmcrzzustanden der untercn Extremitat von grosser Be- 
deutung. 

Werden die veniiseu untl lymphogenen lnsuffizienzen niit in den 
Aufgabenbereich der Behandlung der periphcren Gefasserkrankungen 
einbezogen, ergibt sich ein grosses Rediirfnis an Krankenhausplatzen 
niit Spezialausriistung. Dahci ist cs von geringercr Bedeutung, ob die 
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