
Eur Arch Psychiatry Clin Neurosci (1991) 241 : 73-76 

Psychiatry Archives of 

and Clinical 
Neuroscience 

�9 Springer-Verlag 1991 

Liquorpheresis (CSF-Filtration): an Effective Treatment 
in Acute and Chronic Severe Autoimmune Polyradiculoneuritis 
(Guiilain-Barr6 Syndrome)* 

K. H. Wollinsky 1, M. Weindler 1, P.-J. Hiilser 2 , P. Geiger 1, N. Matzek 1, H.-H. Mehrkens 1 , and H. H. Kornhuber 2 

Departments of 1Anacsthesiology/Intensive Care Medicine and 2Neurology, Rehabilitation Hospital Ulm, Academic Hospital 
of the University, Oberer Eselsberg 45, W-7900 Ulm, Federal Republic of Germany 

Received June 18, 1990 

Summary. In recent years, plasmapheresis has become a 
well established treatment of acute and chronic poly- 
radiculoneuritis (Guillain-Barr6 syndrome, GBS). Never- 
theless, there are still non-responders and there are par- 
ticular risks associated with this treatment.  Despite all 
efforts, the duration of severe forms of Guillain-Barr6 
syndrome is still considerable. Inflammation and de- 
myelination start intrathecally. We therefore used li- 
quorpheresis (cerebrospinal fluid filtration) as a new 
effective therapeutic approach. Our first patient, severe- 
ly disabled with acute GBS, artificially ventilated, had 
undergone plasma exchange without effect. Plasma 
immunoadsorption led only to transient improvement.  
After  several liquorphereses, the patient recovered com- 
pletely. In three additional patients with acute and two 
with chronic GBS an improvement  of clinical signs in 
close temporal relation to liquorpheresis was observed. 
Twice, liquorpheresis was combined with immunoad- 
sorption of cerebrospinal fluid. Liquorpheresis was well 
tolerated in all cases. This procedure may be effective by 
eliminating humoral or cell-bound factors responsible for 
the onset or /and maintenance of inflammation. Further  
controlled studies are necessary and are in progress. 
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Introduction 

More than a decade ago, Brettle and coworkers [2] were 
the first to demonstrate a beneficial effect of plasma- 
pheresis in acute polyneuritis, later confirmed by con- 
trolled studies [8, 13]. A similar efficacy was seen in 
some cases of chronic relapsing polyneuritis [4, 6, 11, 16]. 

* Parts of this paper were presented at the symposium of the Ger- 
man Neurological Society, Bad Nauheim, 29.09.1989 

Plasmapheresis may improve some patients dramatical- 
ly; some are non-responders [7]. Specific risks of plasma 
exchange are known [5]. 

Despite plasmapheresis, the course of polyradiculo- 
neuritis (Guillain-Barr6 syndrome, GBS) in severely dis- 
abled patients requires long-term treatment,  including 
intensive care and ventilatory support. Seventy percent 
of the patients recover within 1 year; the overall mor- 
tality is 2 -5% [5]. 

There is good evidence for an autoimmune aetiology 
of GBS, often preceeded by viral infection. First signs of 
inflammation usually occur at the nerve root. The de- 
myelination then spreads from proximal to distal parts of 
the peripheral nerves, implying that at least in the early 
stage of the disease important pathophysiological events 
take place in or adjacent to the intrathecal compartment.  
We therefore submitted parts of the cerebrospinal fluid 
(CSF) of GBS patients to repeated extracorporeal liquor- 
pheresis, in order to counteract the inflammatory break 
down of the myelin sheaths [19]. 

Patients and Methods 

Informed consent concerning the planned liquorpheresis was ob- 
tained in advance in all patients. Four patients were suffering from 
acute and two from chronic GBS (AIDP and CIDP, respectively, 
Table 1). Two patients with AIDP and one with CIDP had not 
sufficiently responded to preceeding plasma exchange. Two pa- 
tients had never been subjected to plasma exchange. 

The clinical status was assessed daily using an eight-item score 
first proposed by Besser [1] (Tab. 2) in a slightly modified form. 

At the spinal processes L 3/4 or L 4/5 the subarachnoideal space 
was punctured with a Touhy needle 18G (Braun Melsungen). 
Then a sterile catheter was introduced intrathecally, as it is standard 
for continuous spinal anaesthesia. By means of 0.2 gm filters (Pall 
Biomedicine Dreieich) and three-way stopcocks a closed system 
was set up, primed with normal saline solution for suction and 
reinfusion of 20-40ml CSF (Fig. 1). This procedure was repeated 
several times leading to a maximum filtrate of 150ml CSF/day. 
Liquorpheresis was performed on up to 5 consecutive days. Then, 
the spinal catheter was removed; if necessary, we installed a new 
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Table 1. Treatment 

Patient Sex Age Form Previous Therapeutic 
(years) therapy trials 

1. Female 73 AIDP 3PPH 5 LPH 
1 HAD 

2. Male 21 AIDP IG 8 LPH 
3. Male 61 AIDP CST 7 LPH 
4. Male 75 AIDP CST 6 LPH 

2 PPH 2 LPH + LIAD 
3 LPH 

12 LPH 
1 LPH + MAD 

5. Male 68 CIDP 
6. Male 34 CIDP CST 

IG 
13-IFN 
6 PPH 

AIDP = Acute inflammatory demyelinating polyneuritis 
CIDP = Chronic inflammatory demyelinating polyneuritis 
LIAD = Liquorimmunoadsorption 
LPH = Liquorpheresis 
HAD = Plasmaimmunoadsorption 
PPH = Plasmapheresis 
IG = Immunoglobulins 
CST = Corticosteroids 
~3-IFN = ~3-Interferon 

Table 2. Clinical score 

1. Needs ventilatory support 
2. Tetraplegic, helpless 
3. Tetraplegic, hand motor function partially preserved 
4. Able to stand with support 
5. Standing alone, able to walk with support 
6. Able to walk without support, paretic gait 
7. Minimal sensory or motor deficits 
8. Unremarkable neurological examination 

catheter system some days later. CSF protein and glucose were 
measured before and after liquorpheresis. In two patients (nos 4 
and 5) the last liquorphereses were combined with an additional 
immunoadsorption with a small phenylalanin-packed mini adsorp- 
tion column (content l ml) (made by Asahi-Diamed, Tokyo- 
KOln). 

In the first four liquorphereses, we used two prototyp filters, 
0.2 gm (Pall) coupled in series. We found their capacity limited to 
50 to 100 ml CSF per filter, depending on the CSF protein content. 
Thus, filter systems sometimes had to be exchanged during one 
single liquorpheresis. This problem was overcome by a newly de- 
veloped filter with larger active surface (Pall). The procedure was 
simplified by using an infusion pump (Perfusor Braun). Maximum 
flow rates were 2 ml/min and 5 ml/min for suction and infusion, re- 
spectively. 

Resul t s  

The procedure was well tolerated in each case; the only 
side effect was a mild headache whenever the amount of 
CSF filtrated in one port ion exceeded 40 ml. Headache 
always disappeared upon reinfusion. In particular, we 
never observed signs of infection caused by this treat- 
ment. 

Patient 

Catheter 

Three - way I- 
stopcocks [- 

Syringe 
10 (50) ml 

& 

Pall 

Pall 

Patient 

Catheter 

Three - way ~:@ [Fill 

Syringe 
10 (50) ml 

b 

Hg.1. Set up of the system for liquorpheresis, 2 filters (Pall) in 
series connection (a) suction phase; (b) reinfusion and filtration 
phase 

Each liquorpheresis was effective in reducing CSF 
protein concentration (Fig. 2a- f ) .  Usually the decrease 
was transient; repeated filtrations finally resulted in 
reduced protein concentrations in three patients only 
(nos 1, 4, 6). CSF glucose levels were not significantly 
affected (Fig. 3). 

In all patients treated with liquorpheresis a neurologi- 
cal improvement was observed. In patients with an acute 
form of the GBS motor  function gain was seen in close 
temporal connection with liquorpheresis (Fig. 4a-f) .  In 
some cases minor functional changes not detected by our 
clinical score due to its global nature occurred within one 
hour after liquorpheresis. Patient no 2 for example re- 
covered dorsiflexion of his feet against gravity when 
tested at the end of the third liquorpheresis. Before the 
therapeutic procedure,  only a partial movement  was 
possible with gravity eliminated. 

Our first patient (no 1, aged 73 years) developed a 
rapidly progressing tetraparesis, marked slowing of 
radicular conduction on electrophysiological testing, and 
deteriorated despite plasma exchange and plasma-im- 
munoadsorption. Liquorpheresis, however, was followed 
by a dramatical improvement;  the total duration of the 
hospitalization was 72 days. 

In two additional patients (nos 2 and 3) with acute 
GBS the favourable course of the disease after liquor- 
phereses lead to only minor symptoms remaining on the 
day of discharge. In both we observed that after liquor- 
pheresis the clinical status improved, but stabilization 
was achieved after repeated treatment.  

One patient (no 4, 75 years) suffered a relapse of 
giant cell arteriitis. Despite oral corticosteroid treatment 
(200 mg prednisolone) daily, the erythrocyte sedimenta- 
tion rate did not fall. One week later he developed 
rapidly progressive tetraparesis with high CSF total pro- 
tein and pulmonary infection. Five days later artificial 
ventilation became necessary. Two plasmaphereses were 
performed.  Still on assisted ventilation, the patient did 
not improve. We then initiated eight consecutive liquor- 
phereses, two combined with immunoadsorption. With- 
in 24 h, the patient was breathing spontaneously for 
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hours. Despite intensive antibiotic therapy he died four 
weeks later of further severe bronchopneumonia and 
septic shock, probably due to prolonged corticosteroid 
treatment. 

Patients nos 5 and 6 suffered from a chronic form of 
GBS. They exhibited a slowly progressive weakness. 
High-dose corticosteroid treatment was only transiently 
effective in case 6, while plasmapheresis, ~-interferon 
and high-dose i.v. immunoglobulins did not alter the 
course. Following repeated liquorphereses, an insiduous 
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and prolonged clinical improvement was seen in patient 
no 6. 

In patient no 5, a neoplasm was suspected, and previ- 
ous episodes of gastric ulcus were known. Therefore  we 
used no corticosteroids or immunosuppression as malig- 
nancy was not excluded. Preexisting pain diminished and 
muscle strength gradually improved after liquorphereses. 
Twelve days later walking without support was possible 
again. 

Discussion 

It is so far unknown which substances are washed out by 
plasmapheresis in GBS [4, 14]. Experimental  allergic 
neuritis (EAN) is a well established model for acute 
GBS [17] in which the cell mediated immune responses 
predominate [18]. Suppression both of T-cells and of 
macrophage functions decreases its severity [10]. These 
cells regulate their activity by secretion of interleukines 
[12]. In GBS, activated complement fractions are also 
elevated [9, 15]. Judging from the results of experimen- 
tal therapy in EAN,  filtration of humoral constituents is 
pathophysiologically important for effective treatment 
[17]. 

A reduction of interleukines, immunoglobulins, pro- 
teases and complement factors is to be expected by 
liquorpheresis. Although the protein content of CSF 
rose again after liquorpheresis treatment,  symptoms 
improved. The interpretation is difficult. Possibly the 
secondary increase of CSF protein is due exclusively to 
plasma protein leakage, whereas pathological factors 
sustaining the inflammatory process are removed from 
the CSF or diluted beyond effective concentrations. 
Alternatively, a decrease in the number of intrathecal 
lymphocytes or macrophages could be important.  Close 
temporal  association of liquorpheresis and the clinical 
improvement strongly suggests a causal relation. In addi- 
tion, alterations of Na § currents in human myoballs, 
voltage clamped, by CSF of GBS patients (but not in 
control series) may indicate effects on sodium channels 
[3]. 

The time of hospitalization (72 days) of the artificially 
ventilated patient (no. 1) was relatively short consider- 
ing the severity of the neurological disturbances. Data 
of the Guillain-Barr6 syndrome Study Group show a me- 
dian of 169 days of clinical t reatment time without the 
use of plasma exchange in patients with respiratory in- 
sufficiency. After  plasma exchange, the corresponding 
median was 97 days [8]. Compared with these data we 
postulate a specific effect of liquorpheresis. 

In our small number  of patients, liquorpheresis ap- 
peared to accelerate the remission of polyradiculoneu- 
ritis, and to shorten the time of in-patient care and to 
reduce residual neurological damage. Controlled studies 
with larger numbers of patients are necessary to confirm 
these findings. 
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