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Disgnoslic

Phklxxlynooncty accortliry! kt Värud!
Varicose veins are not only m inaturlical problem but

ako a hrenodlnamjcal one. With thc lalicnt in a sränding
position large varicose \'€ins arc ljsiblc shich disappear
shen rhc lcg is clelated because ihe !€nous pressure drops.

This ncthod makes possjble ajudgemcnr about rhe hae
modynamic siruarion, rhe rränsporling capabilily ol the ac-
cord'ng veins rnd ol lhe välvc function.

Measured nrc the hydrostalic prcssurc Pt, thcn thc prcs
sure under nraxinal strain P2, thc prcssurc undcr slrain and
occlusion P2oc.t rnd finally the time fbr regain ofthe filling

As is well-knoNn Lhc mosl imporont pa.ameter here is
rhc prcssurc drop ^ P = Pr P2 rvhich crn be derem;ned
lery rccufiücly (ffgure l).
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In the lrcatrrrcnt oi chronic venous insufiiciency (CVI) it
:\ \cry impo(anl to nake an appropri.rc diagnosis, to
:reNurc and localise the haemodynamic tuilurc bcforc
.nrdng rreatmenl, W€ do not \r,rnl lo olenlion all rhe
Jia-qnostic procedurcs, jüstlhe Phlebodynimometry and rhe
FuncLionil Dopplcr tcst.

To rchic\c good thcrapeulic results it is not ahvays ne-
.essary to usc rlillicult and expensi!c dirgnostic rnd ücrr
tcutic procedurcs. Is is mor€ inporlant, especially among
patients witlr CVl, to hale a mcthod lvhich is .N alraunarlc
rs possible. Tbese patienl\ ha\'e lulncr:lble tissue and
edenas, so i radical procedurc could d. magc the tissue and
.N :r rcsult lhc cdcma will be worse rlün hciorc

Figure 1. The most impo antparameter
is the pressure drop, ̂  P = Pl - P2.

The regain of thc filling ol lhc vcins is also important bul
jt comcs only in second place behind the pressurc drop.

Ttu: finctioruI Doppler tett {ith lTat Uol'.|
For many years phlebologic dir8nosis has been unrhin-

kable ofwithout thc Dopplcr prohc. Ccncrally the pen probe
is uscd lvhich is pemanemtly inslallcd on mos1 dclices. The
i€n is pcrformcd on üc rcsting pfllicnt. lyith thjs melhod
among others the insufficiency of thc vcnous ralvcs is tlc-
monstrated. perforating v€ins are loc.rlised and adccp vcno,
us thrombosis is diagnosed !virh n]ore or lcss ccrtäinry. Fol
these applications thc pcn probc is suiäcient. lvhich is pla-
ccd upon lhe skin in at an angl€ of 450 while thc prLicnr is
lying down or standing up.ighl. Il the patienl moves lhen
thc probe cannot be held in thc corrcct posidon and so valid
rcsulß are not achicvcd unlcss it is r static iest.

Eslccially in recent yeärs lunctional testing mcthods h{,
ve becomc morc imporrunt, prinrorily blood phlebodvnamo-
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Figure 2.  The b lock shape sending and receiv ing
probe has an angle of  45 deqrees to the sk in suf face.

mcrry $hich pfoduccs vcry rccrr r tc  rc  l rsbutwasnor\ \ ' . l l
accepred by pat icn ls  becnuse of  the incon\enicnce.  Thefe-
torc bI usins seveml btoodlcss m.thods like PPG and
occlu\nm t le lhysmosfnphy r r  r icd to f iDd ansNeß ro

Thus (be tests üe less prcci\c bur thcy xre painless. Ho
weler bcia.c fu.chasing expensive instrurrrcDts it should be
considered Nhclhc.  tcst ing crn be extended using the
instrurncnLs r l r . !d)  i la l lab le.

Descr ipLi (nr  of  rhe probe:  rhe probc h ls  r  b lock shape.
The scnding rnd receiv ins unr t  is  loc l tcd ins idc at  an angle
of:15 dcgrccs to the skin sudace (figüre 2).

What arc rhc rns$,ers rhe test can giYcl
On one s idc L l rcrc is  the fo nular ion of  thc quest ior  of

PPC and on other side thnt of phlcbodr-nrnromen\' ,{n rns
wcr Lo both i \  S i len bJ lhc dyn. tnr ic  Dof f le f  resr  bccrusc i r
conrt'rnes lhe nedrod ol thc ordnr{rt Doppler probc rlitll
lhc results of phlcbodtnamonrcln xn exercise progrannne.

Ph lcbod) nnmomer J is mcntioDcd herc as far iN confa
' I  r ' \  l l . ' 1 . ( D o f n  . l " . r  n J \ c  i r e , . . 1  \  l e r . c .  l .
srnre resuhs buL wi th r  b loodless technique:  \ \ ' i rh  phlebody-
rnnonrctrr" the pfessLrfe ß detennincd. f'as.d on rhe flolv

The frocedure is similrr to rhe hloody venous prcssure
Lestr  lhe l i r l  m.asurenrer i l  is  nrade on lhc mot ionless tat i -
cn l  Ther  t l re  pal ient  bcnd\  h is  knccs seyeral t imcs unLr l rhe
pt  sr r€ does nol  d() f  rny funhc. ,  i .e .  the cunc docs not
change rn\  nnne.  No$ dr€ occlus ion lcs l  l i ) l lovs qhere lhe
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{

Figure 3.  Funct ional  Doppler  curve of  extensive
var icosis  wi th valve insut f  ic iency.

le in is  shut  o l l  by i ingcr  prcssure or  \ r i th  a speci r l  cut f .
Thß g i les Pto{ l  (pressurc undcr  mlx imum stra in nnd occ-
lusnn). Afre. this the fillins regrin cuRc is drr\D rlith the
pal ien!  s tord ing st i l l .  This  nnkcs th.  sanre conclus ions pos-
siblc rs $,ith PPG + phlebodynanonrcrfy xs \\cll rs giying

Thc rcsul t  is  thc fo l lo$rng:  , !ou gct  rc  in f tnnrr t ion
rhan wj th PPG md th lchod)r imomerry bur  \ ! iLh x b lood
n e . .  e . .  f o r  L c  l . '  r  -  . . e  r .  . \ e  1 , . , \ e  b e .  L r . r  9 . ' . I
putcr prognnnne rvh;ch gives morc inlbnnation rnd nrrke\
calculations aulomrtically.

Tbe descf ip l ion rnd in tcr f . . r l t ion of  I  sanrple cur \cr  cr
tensi\'e \rricosi\ rvith vahe lnsulTiciency (fisüre 3).

P/,.rr.r L The curlc shorvs respirntion-synchronous
novenent ol tlre blood $irh lo$ yelociq caused b) lrrgc
c.r l ihr .  \e ins $, i th  yalve insuiUcicncy f roduci rg n counter-

Phas. 2. h can be obscrycd hor! thfough rhe et:ecr ol
thc musculaf  punp lhe sras is  is  rcduced.  ind icated bt  r  l r rgc
incrcrsc nr  thc f low yeloc i ty .  The subsLrDt ix l  anr t l i tude in-
dicates ! lxrge ar]rount of rcgurgiLated bloodtlow.

Pndrz J.  Ih is  sholvs thc s i lur t ion dur i rs  the occlUsron
len:  Ihe b lood is  dnined thfoush lhc dccf  yerous sy l ten.
B e . I . e  r l . e  \ .  . , t l r r . .  r ,  - : n 1  - n . l  . h .  . .  r . ' ,  c  . c r r ' .  .  e
shul oll rhc iLnn)unr of fesurgjgrrcd bloodloN has dininis,
hed substanliall) (1o!v .rmf litude)

Plrare 4. lhe las! part of lhc tcst cxn be observed: whilc
the pnl icn l  i \  nrnding sr i l l  tbe b lood lo$,s hrck i f to  tbe vr
r icose veins at  h igh vc loc i ly ,  which sho\rs thrr  these \ \e fe
extensive v emplied belarc. If the patient rs slnnling rnd Lhe
occlusion pcfsisls thc fefiorating leDous yrlvcs crn b€ res,

Bßi .  l i t t rü tetüs
PuDtfuls pctfornßiLe. Anrounr of blood ( l) o\.cr r |c

r iod of  t i r le  ( in legra l  o i  h lood !e locrry o lcr  rur iod of  r imc
= uca unocf  Lnc culvel .

l j11x]ress6sch. tr I I I .  i ' fo lr  aor,  sntr l . /  1. ,  2006.
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Figure 4. The Phlebextractor has two ends:
one is  a hook and lhe o lher  one is  spatu la.

PtDtping potrer. Amoun! of decrcase of drained blood
\olume (the ascerdnrg cu|ve = changing of ihe blood yelo

ür ty) .
H.d/drr 1?s. Nonnal blood volume. which is drxincd

quickly. Rclilling minor and slow (smflll ampliLude lnd mi,
nor slope of dre curYe).

Lotge caLiher wri..se reits \titli ftee deq tei . Latge
bloorl volume with little change durin-!: strain. Indication of
oscill.lling blood.

O../r!Jion rerr: dmin through thc dcct !ein.
a,/ Frst drop of the amplitüde.
b/ Snall ffca undcr thc curvc.
Relillirg quick rvith lrrgc blood volume
Actttc decp rcnons llrantbosis tLinitallr ^tiLr . The leg

's swollen, thcrc is only x liltlc blood present shich js nol
J , ' i r e d  d u n n  m o r e m ( n r .  r h u .  v e n o  r \  p r ! \ \ u .  r \  c \ F 1  r ' r

TheraI,I
Besidcs rhc basic compression therapy it is necessary to

rcmovc insufficient varicose veins to decrerse rhe hcmody
namic failüre.

Tl 'u  rnr i . r i  y , ' f t r r ie f l .  L f ie  i1 :  f iu1 f r r i .o .e \e in ' . , re
womcn, and this implies that not only medical bu1.r1so cos
metic aspccts hrvc ro be considercd in therapy. Ofien strip
ping is combined with fairly large and numerous culs to cxt
ract bnnches. ln many cases scaß alier r nional surgery
.rrc nrorc annoying tbr the palient thm rhc y.rncose verns
bcforc. Besides this many develop edenr:r bccausc oi tbe
destruction of lymphntic vesscls. Thcrcfore it is of the
greatest irrportance Lo havc r mcrhod in mind which
includcs boLh astects.

Many hrd through! of rcmoving varicose veins through
micro incisions. Using more of less appropridc smallhooks
they tricd lo cxhacr varicose veins without considcring rlrar
leins nle fixed in their suroundjng tissre. Thcrcfore neither
Lhe techniqne nor thc instrumcnls uscd were suitable to ger
any furlhc vith this problem. About twenty years ägo I de
veloped:r mcrhod for which thc Gcmun company Aesculäp
provides thc ncccssary insLrumcnlalion.It is dre iirst method
bf,sed on surgical principlcs logclhcr lviLh matching surglcal
jnstrumenls, thc Phlcbcxlractor and Lhe Phlebodissector. by
which modcrn minisurgery ofvaricose veins could bc cstäb
l ished.

6rbetees6geL,XIII. 6rfolysxr,snppl./1., 20O6.

Figure 5. Long varicose vein section
can be removed from a tiny incision.

trIdtcrials (hd üuaho.Is
/rrtloxertu (figurc 4).'lbe Phlebextractor has two ends:

one is a hook and the othcr is a sprlLrlr. This is rerlly two
innrJmcnl '  i1  . '1c s i th  J i t tercnr  IuncL-onr .  so rL r r  nol  ne-
cessary to switch very often. fte spatula is fimr, üccd and
no! flexible. We use diflerent Phlcbcxlr.rctors for .rll kinds
of sitü.rtions, äs thcrc are large calibre varicose veins. reti'
culnr vcins ard spiLlcr vcins.

Thc Phlebodissector hff spatulas on botb ends which are
flexible, thin and lonser. The tirm spatuh is uscd lirsr rn.l
the flexible one therealier.

The bi-g difference fron other methods änd instrumcnts is
lhat my Phlebexlractor docs not have just a hook but also a
spatLrla, and with this ncrv concept or medrod it ls posslble
to prcpxrc vnricosc veirs over a long range and x ß nor nc-
cessary to make a larg€ number ofincisjons. So, bcsidcs tbc
specially shaped hook thc spalula is nrost inrpodant. Wjth
rhcsc new insrumcnts thc bcst results will be achieved.

I,Iethod of yttse.) (fisurc 5). Tiny incisions 3 to s mn)
are made with a speciaL nicro scalpel wiLh $4rich no big
cuts can be made accldcntly. By üsing lhe spatula,end ofthe
Phlcbcxtfltctor vcins are loosened in each direction. Allcr
tbis tbe instrument is turned around, rnd with thc oLhcr cnd
(the hook) ihe vein is pullcd out. With l,our fingers you can
rmpr. f l  .he \u1 in  orJcr  o i ind and ieel  .he \e in.nore
easily. The hook is prcslcd against the fingertip, locatin g tl)e
veir between them. So the lein is lbund c.rsily .md no ncrvc
can bc hurL hecause this would be noliccd iDstrntly.

The loosered vein is grasped wirh thc nrini Moquito ior
ceps. Under conlinuous p lling $,ith the Drini-Mosquito the
vein is prepared furthcr with the help of the spatula. The rip
of the spatula must poinl lowrrds thc skin. Yoü must be able
lo fccl thc lif. in order not Io hurl anlrhing. Hrving pullcd
out the vein a second incision is madc 5 to 15 on] fron the
first incision. Thc localion dcpends on how lir the vein can
bc prcpnrcd. This consideratjon distinguishcs mrrisürg.ry
from olher nlelhods. Now lhe othcr cnd of thc vein is loose
ned and the whole vein seclion crn bc rcmovcd. A cutane
ous surure 1s rarery neccssary.
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