
Over nearly the last 30 years the standard investigation
method for the identifying of monoclonal immunoglobulins
(paraproteins) was based upon electrophoresis of serum
proteins and in case positive M-gradient a subsequent im-
munoelectrophoresis. Now, electrophoretic systems of
a high quality, for example using agarose as a dividing me-
dium, are able to identify small M-gradients in concentrati-
ons of about 1g/l. Immunoelectrophoresis in clinical
laboratories has lately been practically fully replaced by im-
munofixation (1,2). Immunofixation makes possible a reli-
able definition of the paraprotein class and antigen type of
light chains as well as in „small“ paraproteins 1g/l concen-
tration. The presence of M-protein in the blood serum
and/or in urine is relevant for a clinician, but it is not clear
whether the detection of very low levels (< 1g/l) of para-
protein is clinically useful (3).

The high sensitivity of immunofixation (about 10 times
higher than that of immunoelectrophoresis) leads not only
to the identifying the small paraproteins but also the oli-
goclonal gradients. From time to time we are faced with the
dilemma, of whether the gradient should be evaluated as
monoclonal or oligoclonal.

In the series of 2413 paraproteins analyzed by immuno-
electrophoresis in the years 1967-1995 doubled paraprotei-
nemias were found 42 times, i. e. a frequence of 1.7 % (tab.
1). In the last two years we have found 202 paraproteins by
means of immunofixation electrophoresis and within this
group multiple paraproteinemias (2-3 paraproteins in the
serum of one person) were found 21 times, i. e. a frequence
of 10.4 % (tab. 2 and 3). Immunofixation reveals that mul-
tiple paraproteinemias are more frequent than had been as-
sumed.

Immunofixation makes the evidence of „ladder“ effect
easier to detect when the monoclonal light chains are typed
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Tab. 1: Immunoglobulin classses in 2413 cases of para-
proteinemia (detection of paraproteins by immunoelectro-
phoresis).

Tab. 2: Immunoglobulin classses in 202 cases of para-
proteinemia (detection of paraproteins by immunoelectro-
phoresis).

Tab. 3: Multiple paraprotinemias in 202 cases of para-
proteinemia (Detection by immunofixation).

Paraprotein n % kappa lambda non
detected

IgG 1540 63,8 854 545 141
IgA 396 16,4 225 138 33
IgM 302 12,56 172 85 45
IgD 10 0,4 1 9 -
Light chains 122 5,0 70 52 -
Gamma HCD 1 0,04 - - -
Double paraproteins 42 1,7 - - -

Paraprotein n % kappa lambda
IgG 128 63,36 78 50
IgA 22 10,9 10 12
IgM 21 10,4 17 4
IgD 1 0,5 1 -
Light chains 9 4,45 7 2
Double paraproteins 21 10,4 - -

Paraprotein n Paraprotein n
IgG-kappa + IgG-lambda 5 IgG-lambda + IgM-kappa 1
IgG-kappa + IgA-lambda 2 IgG-kappa + lambda free 1
IgG-lambda + IgM-lambda 2 IgG-kappa + IgG-kappa 1
IgG-kappa + IgA-kappa 2 IgA-lambda + IgM-kappa 2
IgG-kappa + IgM-kappa 2 IgF-kappa + IgA-lambda +
IgG-lambda + IgA-kappa 1 IgM-lambda 1
IgG-lambda + IgAlambda 1

8. Friedel N, Hetzer R, Royston D. Blood use in cardiac surgery. Darmstadt:
Steinkopff, New York: Springer, 1991.

9. Kesteven PJL. Haemostatic changes during cardiopulmonary bypass. Perfusion
1990;5:9-19.

10. Levy JH. Aspirin and bleeding after coronary artery bypass grafting. Anesth
Analg 1994;79:1-3.

11. Manifold DK, Large SR. Sternal wound dehiscence after internal mammary ar-
tery harvesting. Eur J Cardio-Thorac Surg 1994;8:46-7.

12. Mills NL. Internal mammary arterial coronary bypass grafts: preparation, strate-
gy and technique. Proceedings of the workshop on arterial conduits for myocar-
dial revascularization. Rome: Galeno editrice Perugia, 1994.

13. O’ Regan DJ, Giannopoulos N, Mediratta A et al. Topical aprotinin in cardiac
operations. Ann Thorac Surg 1994;58:778-81.

14. Pearson DT. Bleeding following open-heart surgery. Perfusion 1990;5:53-6.
15. Royston D, Taylor KM, Bidstrup BP et al. Effect of aprotinin on need for blood

transfusion after repeat open-heart surgery. Lancet 1987;Dec 5:1289-92.
16. Tatar H, Cicek S, Demirkilic U et al. Topical use of aprotinin in open heart ope-

rations. Ann Thorac Surg 1993;55:659-61.
17. Vahl C, Carl I, Muller-Vahl H, Struck E. Brachial plexus injury after cardiac sur-

gery. J Thorac Surg 1991;102:724-9.
18. Woodman RC, Harker LA. Bleeding complications associated with cardiopulmo-

nary bypass. Blood 1990;76:1680-97.

Submitted September 1999.
Accepted September 1999.

MUDr. Jiří Manďák, Ph.D.,
Charles University in Prague,

Faculty of Medicine in Hradec Králové,
Department of Cardiosurgery,

500 05 Hradec Králové,
Czech Republic.

e-mail: jiri.mandak@usa.net

144



Anticoagulant therapy may cause complications despite
its positive therapeutic effects. The most important neuro-
logic complications are subarachnoid hemorrhage, subdu-
ral hematoma, intracerebral or cerebellar hemorrhage,
spinal epidural hematoma, and lesions of certain peripheral
nerves usually due to compression caused by intramuscular
hematoma. Among the less frequent complications are cer-
tain lesions of the femoral and sciatic nerves (2,4,7-8). The
following 2 cases indicate the necessity to take also these
complications into our differential diagnostic considerati-
on. 

Patient 1.

A 41 year-old woman had been repeatedly treated du-
ring her pregnancy for deep venous thrombosis in her left
lower extremity. Thirteen years later, during another preg-
nancy, she again developed deep phlebothrombosis in the
same leg. After treatment with heparin (first 30,000
units/24 h, then 60,000 units/24 h), thrombolysis was per-
formed with a total dose of 3.5 mil. units of Streptase. Five
hours following thrombolysis the patient aborted the dead
foetus. Due to massive uterine hemorrhage instrumental ex-
ploration of the uterus was performed, and anticoagulant
therapy with heparin and warfarin was continued.
Thrombophlebitic changes on the left leg had improved,
but the course was complicated by about of endomyometri-
tis which was treated with antibiotics. Ten days later pain in
the right lower extremity had developed with paresthesias
along the medial aspect of the thigh down to the ankle, with
impairment of motility. A fresh complete denervation of
the right rectus and lateral vastus muscles was diagnosed
clinically, and on electromyography (EMG) the occurrence
of multiple denervations with no response to stimulation
was found. A control ultrasound examination of the abdo-

men and retroperitoneum 14 days after the beginning of
pain was unremarkable.

A CT scan of the pelvis one month later revealed in two
projections at 8 mm a somewhat hyperdense focus in the
area of the right inguinal band at the dorsolateral margin of
the psoas muscle; this density could have corresponded to
a residue of an absorbing hematoma. Conservative treat-
ment was provided.

The clinical condition of the patient gradually impro-
ved, pain in the lower extremity had subsided, but a residu-
al lesion of the femoral nerve remained. Systematic
rehabilitation was instituted; after 6 months the patient was
able to walk unassisted with the use of a short can due to
residual paralysis of her right leg. An EMG examination 8
1/2 months later revealed a still (severely) reduced con-
traction curve at rest with the occurrence of wide polypha-
sic action potentials. At present the patient is able to walk
unassisted, without support (Fig. 1).

Fig. 1
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(especially kappa) namely in urine. The interpretation and
exact clinical meaning of this phenomenon is not very cle-
ar so far.

Modern, sensitive analytical methods used in clinical la-
boratories to identify and analyze the monoclonal immu-
noglobulins are an indisputable contribution and
improvement in diagnostics, knowledge and monitoring of
the therapy of monoclonal gammopathies. It is necessary to
solve some of the difficulties of the laboratory evaluation
and clinical interpretation of the immunofixation analysis
of monoclonal immunoglobulins.
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