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Summary. Plasma nchangc has bccn used for therap�• in eight paticnts with the 
Guillain-fütrr<:: syndrorne. All palients were severely ill. Thcy bccame tetra­
plegic und showed cranial nen·e i1n-olvement. Five patien1� rcccivcd assis1ed 
rcspira1ion. but the others were also at risk or ventilatory insufficiency. 
Recovery was abrupl in all cases aftcr the first plasma exchangcs. Improve­
ment was morc marked when plasmaphcrcsis was done on three successive 
days with plasma exchanges of 2.0-3.01 each in thc initial progressive stage of 
thc diseasc. A considerable advantagc or this thcrapy is thc avoidance of 
continued anificial respiration and nutrition, which hoth carry the risk or 
furt her eo 111 plica tions. 

Ke�, 11ords: Plasma cxchangc - Guillain-ßarre syndrome- Artil"icial respiration 
- Recovery

Zusammenfassung. Die Wi rksa 111 kei t ei ncr Plasmaausta usch-ßcha ndl ung wu r­
de bei 8 Patienten mit einem Guillain-Barn:-Syndrom geprüft. Alle Patienten 
hatten einen schweren Krankheitsverlaur gezeigt. mit schlaffen Tetraparesen 
und multiplem Hirnnervenbcfoll. Fünf Patienten mußten assistiert beatmet 
werden. Auch bei den anderen Paticnten 1.eigten sich Hinweise für eine 
drohende respiratorische InsulfizicnL .. Nach dm ersten Plasmapheresebehand­
lungen konnte eine abrupt einsetzende und deutliche Besserung der Ausfälle 
beobachtet werden. Die klinische Besserung verlief besonders eindrücklich. 
wenn der Plasmaa ustausch an drei aureinanderrolgcnden Tagen mit einer Aus­
ta ttschmenge von _jcl\'cils 2,0-3.01 und in der initialen progressiven Phase der 
Erkrankung erfolgte. Ein großer Vorteil dieser Therapie dürfte in der Ver­
meidung langzeitiger künstlicher Beatmung und Ernährung und dl'n damit ver­
bundenen Komplikationen liegen. 

Pan, \lf thc paper wc-re prese11ted at the lnternational Symposion on Plasma Exchange 
Thcrnpy. Wic,bat.len. April 15/16. 19W 1231 
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lntroduction 

Thc Guillain-Barre syndromt' (GBS) is an acutc polyradiculoncuropaLhv of 

unknown etiology j 16]. Thc occurencc of GRS aftcr injcction of rahics \'accim· 

conrnining nervous Lissrn: has supported the vicw thal thc disonh:-r mighl bc 

mediated through a common i111111unologic mechanism 1251- Experimental allergic 

ncuritis has shown sLriking similarity with the dist::ast: in humans 15. 91. The 

immune pathogenesis or· G BS wa, furtht:r supportecl by the finding ofcomplcmcnt 

f"ixing antibodics r241- of precipituting antibocli,s against trvpsinized white matter 

cxtracts [29] and of" myelinotoxic serum antibodics of"thc lgM cla:,s in paticnl:, \\'ith 

GBS [10]. Convincing cvidence is still lacking LhaL st::ru111 antibodit:s pla:, thc 

primary role in GBS l·- L JIJ. Ccllular hyperst:n�itiLation Lo peripheral llt::rl'l>US 

antigen� prcscntcd by circulating immunoblasts and lymphocytes suppont:J tlit:: 

role ot ccllular mcchanisms in pathogenesis l2. 6. 21]. 

Tbc rolc of trcatment with prcdnisone or ACTI-1 rcmains controvcrsial 114, 

15. 18. 19, 32]. Thcre is also no striking succcss in thcrapy by thc usc orazathioprine

[ 12]. In view or this lack of effectivc treatmcnt and of thc patl10gcnetic role or

mydinotoxic antibodies Brettle et al. l Tl tricd plasma cxchangc in one paticnt with

GBS. The good recovery of rhis paLient suggcstec.l thc use ofplasma exchangc l"or

Lreatment of GBS in othcr paticnts.

Mcthods 

Pla,111:1 cxd1ang,·, \Wrc donc u,ing a Hac111011c:1ics 30 cdl ,eparalL'L rl1e <.:db \\erc reint"u,ed int,> 
1he paticnl. ()nc: thinl w Pile ha11· "'" thc plasma wa� rcplaccd h� pn:wanncd ckcp froLcn rrcsh 
pla,ma. thc re,l wa, substituted for 51

, human albumin ,lllutiun with proper ck,1rul�1e 
adjustmcnt. Up to I 5 plas111a exchan)!,S varying fron1 !l.5 tn 3.U I each in \ aryi ng onc da;, 10 onc 
weck i111crw1ls \Wrc undcrtaken. CardiO\ascul,ir prnbk-m,. hut abo problcms in rnagulatiun and 
allcrgic rcacti<>n, rnatk it ncccssar)' 10 imarupt plas111,1 c�d1a11g,' :1nd thcrcfllrc inllL1c11cnl 1hc 
amount ol" c.,changcd plasma. 

Case Reports 

Ca.1e 1. A C,6-vear-old mal<: patic:nt with no hiswn of' pre\'iou, illncssc, bcc:1111c· ill \\·i1h \\·c,1k11es� 
or both his kgs 10 day, aflcr a mild nfchrik· uppcr r,,pira1ory 1re1c1 i11fcctic1n anti t"our da,s aftcr 
inllucnza \'accinatinn. Thc wcakncss progrc,:,cd rapidly 10 in\'11l\'c 1he arms. ün admi,sion. 011 thc 
second d,1y of' discast:. th.: paticnt w,.1s alrcad:,· tctrnpleg:ic including mild bilateral racial ncrw 
pab:, IVilh co111pll'1c C1boli1io11 of" thc 1c11do11 rclk\CS. Thc: pupib and ocul:ir nm\ ·cmcnb wcre 
normal. Sensor, cxamination rc\·cakd 110 alrnorrnali1y. T\\'o da\', later. thc paticnt had to bc 
trad1cuto111i1Cd and necdcd assi,1ctl 1·c11tilation for thc ncxt three \1·cd,. After 1hi, pcriud 
,po11t:111eo11, rcspiration wa, rcgaincd. At this time lhc i"ir,t 1.51 plasma cxchangc \\'et, 1ricd. Onc 
Jay la1n. 1hc paticnt 1\ ·a, ablc to sw,ilkl\>. A ,ccond 1.51 pla,ma cxchan_!!c' \\'a, pcrformed in thc 
l"oll( )wing w,d,. A f'unhcr ,ligl11 impn>\'ClllL"lll appcctrcd \\"ith rcturn n!" somc i'inger mn,·cmcnb. 
Onc' wcek later. 1hc patit·nt ,tancd 10 1110,·e buth his arm:, and kg,. Thc: p,11iclll lllllkrncnt a tutal 
nr 1c11 1.51 pla,ma c�diangc,. Fnur 1110111hs l:ncr. 1hc paticnt was ablc to walk with support. Eight 
111un1hs btc·r, 1hcrc only wa, ,light \\Cai-.11,·�s ol" thc C\t,11,ur, of thc Jd'1 10.:s. 

fhe CSF on admission con1ai11�d 36111g/dl oi" prn1ein :md l/111111 1 ly111phocy1cs. A rcpcal 
lumbar punct ur,· rL'\ cakd l/111111' ly111phocy1.:, and a tota I prnt<:in ,11" 112 mg/dl t wo 111,rn1hs lat<:r. 
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General examinanon. chest-Xvrav. ESR. urine composition. Iull blood count a nd scrurn
electrophoresis rcvealcd normal Iindings. At no time did the patient rcccive corticosrcroids or
ACTH.

CascL. A 28-vear-old male patieru suiTered Irom rather frequent upper respiratory tract infec-
tions. He noticed wca k ness 01' both Jcgs tollowcd by a feeling of n umbncss in his arms wirhin 24 h.
On t hc third duy 01' his illness he Iound it ha rd to spcak und t o swallow. On udrnission ihere was
gcncra lized wca k ncss including bilatcra I iacial nerve palsy with cornplctc ubolition 01' the tendon-
reflexes. The patient was still able to stand and walk . Speech was slightlv slurrcd. Thc xcnsorv
cxamination showcd a slight distal impa irme nt otihc sense otjoim position and ofvibr.uion in his
lcgs, Over t hc next t hrcc days wca k ncss progresscd a nd the patient needed artiticial rcspiraiion
ovcr a period 01' thrcc weeks. Flaecid puresis 01' a ll lirnbs arid multiple cranial nerve dystunction
including thc oculur moverncnts persisted. After the first of two 1.5 I plasma e xcha nges at a two
days interval. spontancous respiration was rcgained. The patient underwent a total otIittcen 1.5 I
plasrua cxchungcs. Further trcatrneru was cornplicuied by inlective hepatitis with Iull recovcry
within ihree wcck s. Thr ec weeks alter the Iirst plasma cxchangc the patient could raise his a rms
ugainst gravit , und mak e rists on both sides. He was si ill unuble to elevate his legs. Two months
latcr the patients was ambulant. although generat weak ncss persisied. Corticosteroids 01' ACTH
we re not given.

The CSF on admission coruained 34 mg/dl 01' prorein and lz'mrn ' lyrnphocvtcs. Nine da vs
atrcr the initial symptoms lumbal' puncture was repcaicd. The CSF now contained 96 mg/dl 01'
protein und I/mm' lymphocvtes.

Apart trorn sign» rclatcd to his infcci ive hepatitis gcncrul exurnination was normal. A ehest-
Xvruy. ESR. l'ul] blond count. urinalysis and scrurn clcctrophorcsis rcvcalcd normal Iindings.
lmmunoglobulins showcd a srnall IgM-gradient.

Casc 3. A 53-war-old male put icrn was known to suffer Irorn hypertension due to polycysuc
k idne vs with clinical signs 01' urcrnia. There was no antcccdent febrile illncss. Tcn davs bcforc
adrnission the patient dcveloped bilateral dcafness accornpanied by tinnitus and vcrrigo. On
adrnission bilatcrul heuring loss a nd bilateral facia! nerve palsy wcre nored. together with an
incornplcte oculornoror palsy on both sides und bila tcra I t rigcminal ncrvc involvcmcnt. There was
no alteration 01' conscicusness. but speech was sturred and the patient was unable to swallow.
There was no wca kncss in the extrcmiues. but Iine movernents wcrc poorlv pe rforrned. Scnsorv
cxa mination revcaled a slight sensorv disturbance distally in rhe lower lirnbs with absent a nkle
jerks. The oiher tendon rellcxcs wen: normal. Pvrarnidal signs were absent. During t hc next lcw
davs a t ra nsient pa ralysis 01' conjugaic vertieal ocular rnovernents occu rred ancl was accornpa nied
bv vertieal nystugmus. Within 14 davs afrer the initial svrnptorns t he pat ient dcvclopcd
generulizcd weuk ness 01' all Iour extrerniues. sturring in the distal rnuscles. and finallv beca me
tctruplegic. At t he time a ll tendon reflcxes wcre abolished and no pyramidal signs could bc
elieited. In anticipation 01' respiraiory insulficiency the patient underweru three xuccessivc J.1l I
plasma exchanges. Rapid improvcment oecurred after the Iirst exchange. All eranial ncrves
showed good recovery with the exce ption 01' the eighth. One mo nth later. ihe patient was fully
ambulant. but extreme hypacusis rernained.

Thc CSF on adrnission containcd 450 rng/dl of protein und 5/mm' lymphocyies. Twelve days
later a repcat lumbal' puncture showed 971llg/dl of prorein and l z'mrn ' lymphocvtes. Motor
conduetion velocity in thc right peroneal nerve was 40 m/s. distal motor la tenev 5.6 ms 17 crn ): on
the left the values wcre 35 rri/s. distal motor larency 7.2ms (7 crn).

General exarninution revealed hypertension due to chronic renal lailure and hypertensive
heart disease. The course 01' thc discase was cornplicatcd in that the patient had lived 1'01'many
months with scvere urcmia and had not been diulyzed nor had had a rcstricted inta kc 01' prorein.
The plasma urca was elevated to 216 mg/dl a nd crea ti ni ne to 9.1 mg/d!. with onlv slight va ria tions
during t hc course 01' ihe acurc polvneuropathv. After rccovcrv trorn the polyneuritis the pat icnt
was tunher tre.ued bv chronic hemodiulysis. Serum clectrophoresis and immunoglobulins wcrc
normal. ESR was clevated to ~2/116 on admission und decreused to 13/35.

The patient was treated with IUU units ACTH daily 1'01' thc Iirsr ti vc days. There was no
rcsponse to this rherapy und the pa t ient worsened During thc next three wecks Illcthyl
precillisolollc 20 I11gdaily was givell.
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Fig. l. Elfr<.:t ol' plasmaphcrcsis on thc t.:nursc ofthc Guillain-8:.irT.: syndrome in <.:a,cs 1--L Fir,t 
plasma cxi:lwnge is markcd by :11'!'011. an;omp:rnicd b) numbcr a nJ ,inwunt ,,!' plasma ex ·h;rnge. 
1'11e ,cvcrit� of thc illncss ist:lassificd in fin:,tagc . ote tha1 thc tim.: scak i, intcrrupted t11 i<.:,·. In 

c,se J 1hc discasc ,tarto.:d with nanial nerve involwmcnt and thcn ·pn:ml to thc pcriphcral m:n·c, 

Casc .J. A :! '-y.:ar-old l"cmak patio.:nt lwd a hi,t<)ry of a t'cbrik infcctinn thrcc wccks bcforc shc 
bc,amc ill. Thc paticnt complaincd o!' pain. numbncss .ind tingling in th<:: limb, ,nuro.: prnnt1u11e ·d 
un thc lcl't arm. Du ring th, t"nllnll'ing !'our da\'s weakn ·., dcn:lopcd in thc lcft kg anti then ,prcad 
to thc right. On admi ·sion ,hc showed slight parL·si, of th,· upp.:r :rnd lower extrc1nitic,. morc 
,e1crely proximally. Thc tcndon rdkxcs wen; n::duccd. Thcrc was 110 s ·nsor� Ins,. Eight day, 
ahcr the on,ct nf thc illncss thc patienl had d ·1clnpccl a ,c1nc tetraparc,i,, bilateral l:.lcial 
11c:ikncss ancl an im:rca,ing bulbar paby. l111cnsi1-c carc wa� n�cd.:d because nh·e111ilatnry failurc 
2 days latcr. Thc p:,1icnt nct:ckd assi,tcd rcspiratio1l i'or 3 days. Du ring this time ,he tlll(krl l'cnl 
thn: · ,ucccssil'c J.o I pbsma c�<.:ha11gö. Rapid rccm·cry wa, ,n:n. and thc p<11ic111 wa, abk tt> \\'all.. 
and In cat within thc folloll'ing3 days. Ont: 111011th la!t'r. the paticnt ,,,,11' ,ho11cd ,ligl1111caknc,., 
in thc ldt hand and nf thc 1011a limh,. 111,ht pronounccd in thc distal lllll ·ck,. 

Thc SF on ad111i,,io11 w11tainet.l 16mg/dl ur prutcin and 4/mm' l�mphncytes. Four da,·, 
latcr. thc csr- cnntaint:d 67 mg/dl or prutcin and l/111111 lrn1phuc� tc,. After ,,nc 111,nllh CSF 
rcl'eakd 115 mg/dl of' proto.:in and J/111111' 11mplwc�t··,. 

General cxamination. chcst-X-ra�. ESR. r·ull blood count. seru111 elcL·trophnrcsi, and 
immunglobulin, werc normal. During thc p·rind pr her cktcrior:Hion thc patient rec.:iwd no 
.<\CTI--I or rnrtirnstcroid�. However, :! · dal'S artcr thc plasma c,changc A TH IOO daily units. 
i'ollowed by 50 unit - dail_v, wcrc given ovcr a pcriod 01· lll'O \l'ccks ( Fig. 1 ). 
Case 5. 29-�car-old fcmale patiem complainc,d of burning s�nsatilln, in her kft arm J \\'ccks 
aha a kbrilc uppcr rcspiratory tract ini"cc1io11. Twn da_vs later she noticL·d ths· s;1111c ,_ v mptoms in 
her right arm acrnmpani.:d b) a ,liglll wc.11..nc.,.,. Four da\'s artcr thc initial ,1111ptoms thc 
11·cakncs5 sprcad lO thc lcft arm and 1hc kg,.,_ which 1-.:h ,1iff. Thc wcalrncs, 111 thc kg., !'urthcr 
incrL·a,cd and thc paticnt 11·a, not abk tL, ll'alk at thc time of' ad1nission (, dav, al"icr hcr fir,t 
s_ v 111ptu111s. Shc 11 a� thcn tctraplcgic. with milt.l bilateral t'.1<.:ial ll'Cakncss. Thc tcndon rclkxcs wcrc 
abolbhcd. Two day, latcr. Ll11.: paticnt had tobe trnd1cotomi1cd am! IH:Cdcd ""i,tcd \C11tilatic111. 
At thi, tirm:. ,ht: underwcnt thc first of J succcssil'e 2.01 plasma exchangt:s. Al'ter thc scconJ 
plasnw e.xchangc spontaneous n:spir:-ilinn was regain�d- Two davs aftcr thc third exchangc thc 
paticnt wa · ablc to walk. and-+ day, latcr ,hc 11-a, full� :imbulant. witl1 only .,omcslight 11·ea�m:ss 
in 111.:r arms. Four months latcr ncurologi<.:al cxa111ina1ion rcl'calcd only slig.ht wcakncss o(di,t:.tl 
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uppcr limb mw,de, and of thc perioral muscks. Tendon rc!lc.\c, wcre dicitablc \\'ith thc· t:\Ccption 
or thc ankle j,rks. 

Thc CSf on admis,ion rnntained 16 mg/dl of protcin and -V111111' lrn1phoc\"lö. Four dav, 
latcr. a repeat Junibar punctun: re\'caled 69 mg/dl or prntcin aml !/mm' lymphocytcs. and a 
lürthcr e�aminatio11 oll, 1110111h latcr. 110 mg/dl of protcin and 2/111111' lymphoc; lt·,. 

General c.,aminatiun. chest-X-ra,. ESR. urinc compo,itinn. full blood counl and ,erum 
eb:trophor..:sis rc,·cakd normal finding,. nie paticnt rc.:cin:d 150 11ni1s ACTH dail� du ring tbc 
l"irst .1 day,. but 1111 AC l'H t•r conico,1crnids wcrc givcn sub,cq11cntlv. 
Case 6. A 20-,ear-old fcmak paticnt lwd thc history or afebrile inkction onc wcek before ,he 
cornplaincd of p.iin and wcakncss prirnarilj in, olving her leg, but rapidly spn.:ading w her arm, 
within 2 day,. Threc days aftcr her initial symptoms shc was unabk 10 walk. On admis,ion. 
ncurological i.:xamination rcvcalcd a severe tetrapan:sis. more pronounced on the riglll. as 11·cll as 
bulbar pals,. Tht· t.::ndon jcrks werc absent. Sensor) disturbanccs wen: prcsc111 di,tall) in thc 
lower cxlremitic;. Tbc· patienl wa� 1ran,l'erred lO thc intcnsil'i: cari.: unit. but a,sisted ,·entilation 
was not ncedt,d. Fiw duys uftcr thc first syrnptmm the paticnt had thc rirst or 3 succcssive 3.01 
plasrna exchangc,. Therc was 110 signil"i,anl change aftcr thc first trca1111cnt. blll af"l<.'I· thc ,econd 
paresis of the ,1r111s tkcreasecl and lhe patienl became ablc to swallow. Fi\'e day, al'tcr the third 
plasrna exchange ,hc COllkl ekvati; her limbs against gr:ll'ity, aftcr :rnothcr 2 days shc wa, abk to 
walk: 22 da\'s after 1he 1hird pla'111a exchange she was full\' ambulant. onlv showing somc slight 
wcakncss in the proximal rnusclcs or all cxtremitie,. 

Thc CSF un admission conwined �3 mg/dl or protcin and 1/mm' lymphocytcs. A repcat 
lumbar punc!llrc 1() c.la�s latcr rcvcakd 33 mg/dl of protein and no cclls. Si>. days after thc third 
ph1,rna cxchangc. thc right pcroncal nerve motor concluction ,·elocit,, was 29111/s. distal motor 
latcncy �.3 111, (7 rn1 ), 111HI 28 111/s, distal mowr latcncy 8.3 (7 cm), on 1hc lcl't. Onc momh la1cr. lhc 
.:orrcspondin\! ,aluc, wcre 39 m/,. di,tal motor latcm:y 6.9 ms (7 cm), on the right. aml -46 111/,. 
di,tal motor latcnc, 6.1 (7cm), on tht: kft. 

General e,a111inatio11 induding d1est-X-rny. [SR, urinc composition. full blood cot1111. 
,crum dcctroplwrc,1' and i11111111nglobulins. was normal. The paticnt receiYed no conicostcroid, 
or ACTH. 
Cusc 7. i\ 2�-, ear-old male paticnt suffered frorn a febrile diarrhca one week bd"ore he 
wmplaine<l about pa111ful muscks in his legs and frlt gencrall) wcak. During thc ncxt thrcc days 
tht: weakncs, in hi, kg, ad\'anceJ. Fivc day, aftcr his f"irst ,�mptom, he became unabk to wal!... 
Onc day latcr. his aml', wcrc wcak and hc foun<l it hard to swallow. On admission weakness was 
111osl marked in th.: pro\.imal muscles. but also invOl\'t:d tht: diswl muscks and was mure 
pronouncecl on thc left ,idc. Howcvcr thc paticnl could eit'\'atc his right leg against gravi1y. 
Tcndon rdkxc, \\Crc aholished. Tbere was 110 scnsury loss. Thc weaknc,s progrcssed to 
tetraplcgia in thc nc,t l\\'O days an<l bulbar palsy. accompanied hy hilatcral facial wca!..ne,.,. 
tkl' eloped . .i\t thi, timc he underwclll fivc successive 1.0-1.51 pla,ma exchange,. Fourteen da\'s 
.iflcr this trcatrnent thc bulbar palsy recovcrcd, but 1,;light l�tcial wcaknes, pcrsi,tcd. Fi,e cl.Jy, 
l:Her the palienl w:.i, ahk lll ekva1e ltis right leg against gr.1\'i1y again and mai111ain botl1 hi, arm, 
in an outs1rctchcd position. Aflcr a furthcr 18 du,·s lw showcd only a mild lel"t facial parcsis 
togcthcr with weaknc,, and atrophy in thc limbs. morc pronounced in thc distal musdcs. The 
pa1ie111 was not ahlc to 11:ill.. \\'ilho111 hclp for four wccks. After a furthcr 1wn \Wcks thc pmicnt 
wa, i'ully ambulant, but 11-cal..nc" in thc kft leg pcrsisted. 

Thc CS!- on admb,ion cnn1ai11ted J2 mg/dl or protein and 2/111111' lymphocytc,. Twen1y-1w<> 
da:,,s latcr, a rcpeat lumbar pum:lllrc rcveakd 6/mm I lymphocvtcs ancl 87 mg/dl of prutein. On<:: 
111011th later, 1hc CSF ,howcd 69 mg/dl of protcin an<l X/rnm' ly111phucytcs. Sevcn days al'tcr tht: 
initial ,ymptoms conductwn ,·clocity in thc right peronc·al ncrves was 52 mh.distal motor larency 
-4.2 (7cm). an<l 56 111/,. di;tal 11101or latcncv -1.1 rm (hm). on the lcft. 

General cxamination. indutli11g ,hcst-X-ra), urine ..:omposition, full blood Count. serum 
dcctrophoresis and immunoglobulin,. ,,a, 11ormal. Nt> corticostc-roids t>r ACTH wcre gi\'c-11 
during the course of the disc,isc. 
Cme 8. A 29-ycar-old male patielll had 1hc histor� of a febrile infcction 1wo wceks bel"ore he 
observccl painful parac,thesias in his ringen, and toc,. Fivc day, later incn:asing weaknc,, ofthc 
distal musclc.� of thc uppcr and lowcr limbs appeared. After a further 6 da�-s tht' paticnt was 
unabk to walk. Onc clav latcr. hc coulcl not ckvate his anns. On the ne.xt day hc found it lwrd to 
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,walloll' anJ bilateral facial \\Ca>.nes, \las obscncd. On :almission a bilatcr.;J l.1.-ial ,111J bulhar 
pab� 11a, accompanicJ b1 ., '<:\Cfe 1c1rapan:,i,. Onl} ,omc �light lingcr mn1c111c·n1' c,,tttld hc 
,,b,en cd. rcnd,111 rdle�c, \\crc ab,c:111. A ,e!hor1 deficit wa, lound J1,1alh 111 .ill li1ur 
c,trcmitic·,. At thi, time six succcssi 1c plasma ndtangcs wcn:pcrformcd rnr�i11g trnmlJ,,1t12.01 
cach. Cardit11 ascular problcm, ncn .. "itatnl min11nal cxd1a ngc� of 0.5 on Ja�, t ''" and t Im:,·. 
11hile nn thc tirst and la,t da� 2.01 pla,ma cwhangt', \\crc· carricd out. 1 hc 1>tha 111,, pla,ma 
cxdiangc, ll'crc L>f' 1.51 cach, Thcn.: wa, 1w changc JurinJ! thc fir,t thrcc da�, nl thcrap). < >11 thc 
lllurt.h tl:t) thc: hulhar pals� dc:crea .scd anti tll'n day, aftcr the last pla,ma c,changc: thc paticnt 
couhJ c:lc1 at<: hi, an 11, and 111, kft kg against gr:11 i1�. ·1 cn da�� l.ih:r. ho: co11ltl maint,nn h,•th hi, 
arms in an t111t,1rc1chcd pmition aml ,hnrtl� aftcrnard, niuld devatc hoth hi, kg,. S1111ptom, nf 
i':1cial a11J bulbar pal,) slln \\'CU a l'unha ,ignific,111t dccrca,c. rl1c act ol swallowing 11:i, 1wrmal. 
During thc nc,1 "�1..-11 da!, thc paticnt\ ,tn:ngh ,tcadil� incrca,ctl anti hc hccamc .ihk t<> \\:d-.. 
Scn,n� d1,turbancc, hatl complt'tcl) n.:con:r.:d. h1ur wccb later. thc patient 11a, l"ull! ambulant 
11 ith no elinic-al ,igth nr wcaknc". b111 sho11etl dccrca,cd tcndon rdk,c, and ,nmi.: ,light ;1tactia 
ol 11101 ClllClll. 

·1 hc (.'SI- ,111 admi"io11 containcd .:!O mg/dl of prnlcin and I mm' 1� mphoc! tö. Fnurtccn 
day, latcr. thc CSI· rc1caktl l lO mgtdl nf protcin ;111d 2/mm I! mphrn:! tc,. On admi,,uin 11mtor 
conduction velocity in thc right median ncrl'c \\a, 59111/,. distal motur la1.:11cy 6.2 m, (5cm). 
Si.:n,nr! l"011duc1io11 1·clocit: of thc riµht median ncni.: 111,a,urcd antidromkall� was SO m/, 
(dbl>\\-11 ri,1) :111tl -11 m/, (11 n,t-�eL·ond I ingcr). � lotor conduction I clocit! in 1hc: riglu pcnmcal 
nerve, wa, J7 m/s. distal mohJf latclll'! l0.5 m, t 7 cm). and -1-1 mh,. di,t.tl motor latc1w} �.:- 111, 
(7cm). nn thc lclt. Eight d:l\, alkr pla,ma ndwngc a rcpcat C\a111in,1tio11 rc l'cakd a median 
ncn-c motor corH.luction 1eh�·i11 of -15111/,. Ji,tal motnr latenc) 7.l-o m, (5cnll. anti ., mutor 
conduc1i1u1 1 elnL·it! ul J-1111/,. J1,tal motor latcnc� 10.1 111, (7 cm) m thc righ1 pnoncal 111:nc and 
37 m/,. di,tal 1110101 latcm;� 9.-1111, (7,111) in thc lc!"t. \Vith pro�imal ,1imula1ion a mcdian 1wrH' 
,efönr� action potential II a, 11111 di,itahk 011 antidrn1111c rccording. Di,tal ,1imula1ion rc1 cak-d" 
,cn,or� con<lucti,1111docit� uf Jt 111/� (\\ mt-�crnm.l fing1:r). fwo 11cck� l,111:r. 111otor conduction 
1 cluciti,·, l"urthcr dccrc·a,cd tlc·spi1c dinical i111pro1cmc111. Thc right median ncrll· 111010r 
cond uction 1doci11 wa, -10 111/,. di,ta I motor la tcm;! 1 1.5 111, ( 5 cm l. 1 hc ,nrrc,pomli11g I alue, 
wcrc JJ 111 ,. d"tal motor lah.:119 <J. Im, t 7 cml. 011 tht: right. and J:! 111/,. d1,tal mowr latcnc} 

1•r-1111nl111 n"l\l' 
lnvolv1·111l'"J1t 
fll!>!!thltrd 
,..,<i.pi rat Inn" 

c tnn 1111 nt• rv.-
1 nvo l v,, .. ,.n, 
-.pon1t!ITIPI u .. 
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Fig. 2. Effcct of plaS1uaphcn:,i, 011 1hc c,>ursc nf th..: Guillain-13arrc ,� 11dromc i11 c1Sc, -1-X. Fir,1 
pla,ma c,changc b markcd b1 arro\\. a..:companicd b! numhcr and amo11111 ol pla,ma c,chan)!ö. 
Samc da"ili.:atmn t1f scvt:rit} and 1imc ,cak a, ,cc:n in Piµ. 1 
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fig. Ja-d. Condui:1in11 wlo<.:itics in thc right 1m-dian nerw ctl different ,tage, of th.: Guillain­
Barrc svndromc in i:asc H. a. 011 admis�ion: Upper dmnncl: antidromic scnsor� ni:n:t· a,ti,,n 
rni.;ntial cliciticd h� a ma,imal dn:trical stimultis at the wrist. Lmwr channcl: rc,pon,c of thc 
thcnar muscks 10 thc ,amc ,tirnulus. b. llppcr channel: antidromic scnsory nerve actinn potential 
dicitcd bv a m,nimal cb:trical stim,rlus ,tl thc· clbow. l.tnn:r channel: rcspon.,c of thc 1hcnar 
n1u,cle, to thc ,anie ,11mulu,. Mowr comluction wlucitv wa, 59 111/,. distal motor latcnc� 
6.2 ms (5 cm). S,n,ur� cond uctiun vclocitv was 50 111/s (dbo,1-wri.,1) and 42 m/s l ,uist-,ccond 
fingcr). c. Thrcc wecb Inter: l 'ppcrd1annel: nu antidromic ,cnsory nen<e action potential dicited 
by maximal elt'ctrical ,tinrnlation al ,1rist. Lowcr channel: rcsponse of the thcnar muscks ro thc 
samc stimulu,. d. Nn antidromic �cn,on nenc action potential dicitl'll by 1naxi11rnl dcctri<.:al 
,timulation al 1hc dho1,. Lowcr channel: respon,c- of' 1hc thc:nar n111sclc, 10 1hc samc s1i11rnl11,. 
Motor conduction I d,,crt� was 40 111/,. distal mott>r latcncy 11.5 m, (5 cm). Note tht! tkcre,1,c ol 
amplitude ur nwtor acti,>n p,.>tcntiab. thc ,lowing of motor co 11duc1io11 ,docity and the los, nf 
sen,on nerve acti,111 prncntial, dc,pitc clinical improrcmcnt. Evnkcd musde and ,cn,ory nerve 
action potcntiab wcrc rcrnrded by bipolar surlt1ce ckctrodcs (5011 V/div.: IO ms/dh·. uppcr 
ch.rnncl: 2 mV /div.: 10 ms/div. lc)\\<:r channd: Mctlclcc-FMG) 

10.:1 ms (7c111) in the kft pcroncal ncn-c. An antidromic median nerl'c ,cn,ory acuon potential 
was no longcr clicitabk both ll'ith proximal anti distal stimul:.ition ( Fig. 3). On, weck latcr. thc 
patii:nt \1as ambulant. Motor condLLction velocity in tht· right median ncrl'c wa, 31111/s. dist;1l 
motor latcncy 9.3111, (5 c·m). in the right pcroncal nerve 3() mh. distal motor lat<:ncy 11.5 m� 
(7cm). anti in thc lct't pen>ncal nerve JI 111/,, di,tal mntor latency IJ.8111� (7.:m). 

General t:Xaminalion. c.:hest-X-ra1·. ESR. urini: composition, 1'11II hlood coum serum 
clectrophoresi, and immunoglobulins rcl'calcd normal rinding,. The patie111 rcceiv,d nu 
conicostcroid, ur ACTH ( Fig. 2). 

Discussion 

The usefulness of plasma exchange in thc 1rcatmcnt of acute pol:, neuropathy was 

recently demonstrated in one c:ase [7]. Furthcrnl(lrc. rccovery after plasma 
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exchange was also seen in a casc ol' chronic progressive polyncuropathy Ll3J. In 

both cases the improvemen( was striking and abrupt. warranting the further 

asscssment of plasma cxchange in the treaunen! of acute or chronic progressive 

polyneuropathy. For this rcason plasma exchange was used in eight paticnts with 
the Guillain-Barrc synclrome (GBS). In six cases thc f'irst symptoms werc noticed in 

thc lower limbs. rapidly l'ollowed by involvement or the uppcr limbs. In one case 

cranial nerve impairment was seen at thc onset. The further spread or the illness 

was dramatic in all cases. All paticnts became tetraplcgic and showed cranial nerve 
involvcmcnl. lt is now gencrall�1 accepted that thc severity of the illncss is highly 

signil'icantly correlated with the presencc of cranial nerve impnirmcnt. especially 

with weakness of the bulbar and respiratory muscles fl4. 20. 22J. Five pa!ients 

rcceived assistcd respiration both thc othcrs werc so scvcrl'iy affected that is was 

thought thc need might arisc. 

Intensive investigations wcre carried out to asccrtain the causc or thc 

polvncuropathy. In case 3. chronic urcmia was J'ouncl due to polycystic kidnevs. 

Howc:ver thc albumino-cytologic dissociation in thc CSF in two dilferent stagcs of 

lhe illness r21J indicated that thc acute cranial and gcncralizcd polyncuritis could 

be better explaint:d by the GBS than by a polyncuropathy due to chronic uremia. 

The transicnt disturbance of vertical ocular mnvcments combincd with vertical 

nystagmus was thought lü be a central nervous complication of' thc GBS with 

involvement or thc brain stem [20], althougb the paticnt\ consciousness was ni:ver 

clouded. In casc 2 infective hcpatitis appeared during tht: coursc of the diseasc 30 

days aftcr the initial symptorns. Infective hepatitis was distinguishcd fro111 senun 

hcpatitis by sequential mcasurernent of circulating HBsAg. which was absent in 

this case. lt therefore seemed unlikely that lhe hepatitis had been im.luced by 

plasma exchange. Bccause of' the incubation time of infectivc hcpatitis and thc 

typical findings in thc CSF. infectivc hepatitis was excluded as the cause of' the 

acutc polyneuropathy. In all of the othcr i:ases no explanation l'or the peripheral 

nerve di.sordcr could hc found other than thc GBS. 
Recovery was abrupt in all cascs after lhe fi rst plasma c:<changes. lmprovement 

was morc markecl. when plasmaphercsis was pcrfonncd on three succcssive davs 

with plasma exchanges of �.lJ-3.01 cach. This is supportcd by the successrul 
thcrapy in a patii:nt with thc GBS with a 3.01 plasma exchangc on four succcssivc 

days [71. Recovery secmi:d to be delayed in cascs whcn plasma cxchangcs wcre 

rcduccd to 0.5-1.51 each ancl were spread owr se\'cral days or wceks. even when thc 

numbcr of plasma exchanges was increased. 

Thc observations suggest the use or plasma exchange in thc initial progressive 

stage of thc disease and to e.\change 3.01 daily in three or four succcs,ivc sessions. 

The observations further indicate that plasmapheresis has to be aclvocated for all 

paticnts who devclope a scvere illness with respiratory insulTiciency. 111 all of our 

paticnts with early treatmenL respiratory distress was avoicled or the time nf 

artii'icial respiration was significanily shortened. Considering thc high monality in 

cases with respiratory complications [201, their successful managemenl by plasma 

exdu1ngc sccms to improw thc prognosis for life. Therc was no death in our scrii:s 

of paticnts. The psychological benefit oi' plasma exchange as an e!Tectivc ireatment 

may bt: another aspcct or this thcrapy. Most patients are anxious and severely 

emotionally afTccted when thc illness spreads lo various parts ol' the body ancl 
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rcspiratory insufficicncy rcquircs artificial ventilation. Similar bencfits may arisc 
by avoidance or ,1rrificial nutrition. 

Thi, advocacy of plasma exchangc rcquires careful consideration, espccially as 
there is little eise to oller such patients. Some st udies have shown that prcdnisolonc 
is of no bcnefit in the GBS l 14. 18]. Abo a controlkd trial of ACTI-L IO(J unils daily 
for 10 days. did not to show any convincing effect of ACTH. and was abo 
hampered by the fact thal all scvae cases requiring assisted ve11tila1ion were 
excluded [3:!]. Case 1, 2. 6. 7 and 8 received no corticosteroids or ACTH. case 3 had 
conicostaoids uuring the whole period or treatmcnt, in case -4 ACTH was given 28 
days after pla�mapheresis and case 5 received 150 units or ACTH in the first thn::t' 
days or trealment. There was no obvious inriucncc l)!l thc coursc uf the disease from 
this therap�. 

lJnfortunatl'ly systcmic nerve conduction stuclies were only carricd out in casc 
8. Despite clinical improvement aftcr plasma cxchange and c.lcspitc rcccwcry from
sensory disturbanccs. motor and scnsory conduction vclocities rurtha dccreased.
Ma rkcd �IO\\ ing ot motor conduction wlocity. impairment of sensory conduction
and slowing of distal molar latencies indicate both segmental dcmyelination and
axonal degeneration. A similar slowing or motor conduction was seen in casc 6.
while in ca:..e� -4- ,rnd 7 normal motor conduction vclocitics wcrc found at a \'Cry
early stage ur thc discase. As sccn in the CSF. whcre both the cell count and thc
protein cont..:nt d..:pend considerably on the stage of thc illness at which the CSF i�
cxamineJ L 21 J. the �arne pattern rnay be di-;played by nerve velocity studies. In casc
.:1. prolonged nerve amduction timcs wcrc pcrhaps bdtcr explained by thc chronic
urcmia lhan b\ thc cranial polyneuritis.

These clcctroneurographic f"indings are weil supported by pathological exami­
nations. which demonstrate segmental demyelination as the prcdominant tvpc or 
lesion [3. 11. 35 J. Axonal destruction was rare. but was seen in later lesions [8]. Also 
the appearance or lymphocytic and phagocytic inliltrates wa� a delayed effect or 
the disease [ 17]. I t wa� furthcr demonstrated that thc lymphocytes or phagocytes of 
patients with thc GBS are �.:nsitised 10 peripheral nerve antigen [ l. 28, 31 ]. lt could 
bc spcculated thal in the earl1 stage of the GBS therc is a l"actor in plasma which is 
acti\·e [IO. :!4J. and thut lymphocyte sensiti,:ation i!> sccondary to damuge of the 

'-,, peripheral ncrvcs cau�cd by this prima ry antibody f 4. 14·1. The cotwincing effecl or 
early plasma t:xchange may support Lhe hypothesis nf circulating plasma ractors 
L34]. A delayecl cell ular respome may cause thc delayed and progn::ssi\'t' slowing or 
nerve conduction velocitics. Morcovcr. the total recovery time seem� to be 
shorrenecl by plasmapheresis [21]. 

There are ccnainl� striking similarities with the effec1 of plasmaphcrcsi„ in 
palients with criscs in myasthenia gra vis. The benefit of plasmaphercsis in patients 
with myasrhcnia gra\'is is wcll known [26, 27] and documentcd by the clecrcasc of' 
acetylcholinc reccptor antibody titers after plasma exchange. showing an inverse 
relationship betwcen the clinical inclices of muscle strengh and the acetylcholinc 
rcceptor antibody titers [2(>. 331. Antibody studies were not carried out in our 
patients. as well as in thc paticnts rcportcd carlicr [7, 13]. Thc dctermination of 
immunoglobulins showed normal distributions with the exception of a small lgM­
gradicnl in casc 2. 



216 E. Rumpl �l :d.

Although the number of patients is small and spontam:ous n:covcry is the ruk 
in the GBS. plasmaphcresis sccms to be an available therapeutic tool in patients 
with the GBS whosc illm:ss devclops dramatically and who n:quin: ur seem likel� tu 
require arlificial ventilation. The rapid elimination of the pathogenic antibodies 
sccms to be imponant for the funher course or the illness. The considerable risl.;s 
and the high technical requirements may limit this thernpy to the sevcrcr c:a�es 0f 
the GBS. Thc usc of a new hollow-fibcr filtcr may facilitatc plasma 1:xchange and 
may also pcrmit the use or this technique at less weil equipped medical ccntcr� 

[30]. 
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