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Apart from the classic form of amyotrophic lateral sclerosis (ALS), 
characterized by clinical symptoms of simultaneous involvement of both 
upper and lower motor neurons, there exists quite a number of atypi
cal forms of the disease (Hudson 1981). These, occurring both in spora
dic and familial variants combine in addition to the leading motor neu
ron symptomatology, clinical features indicating involvement of other 
systems of the neuraxis. Among them, combination of amyotrophic la
teral sclerosis with dementia and/or extrapyramidal syndrome seems 
to be the most common (Greenfield, Matthews 1954; Boudouresques et 
al. 1967; Bonduelle et al. 1968, 1970; Moya et al. 1969; Munset, Bradley 
1979; Hudson 1981). The latter cases are clinically similar to those ende- 
mically occurring on the Guam island and Kii peninsula in Japan, as 
combination of ALS with the Parkinsonism-Dementia complex (Kurland, 
Brody 1975; Shiraki, Yase 1975; Mitsuyama, Takamiya 1979).

The pathomorphology of the disease shows even greater variability. 
Even in its classic form, in a large proportion of cases, neuropathologi- 
cal abnormalities exceed widely the structures of upper and lower mo
tor neurons (Smith 1960; Brownell et al. 1970). The pathomorphological 
variability is considerably greater in atypical forms of the disease, in 
which involvement of other structures of the brain and spinal cord is 
as common as alterations of both neurons of the motor pathway (Green
field, Matthews 1954; Boudouresques et al. 1967; Moya et al. 1969; 
Brownell et al. 1970; Bots, Staal 1973; Finlayson et al. 1973; Kaiya, Me- 
hraein 1974; Kosaka, Mehraein 1978; Hudson 1981).

Our intention is to present a clinical-pathological analysis of a case 
of amyotrophic lateral sclerosis with atypical clinical picture and course 
and unusually rich and complex neuropathological findings.
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CASE REPORT

Clinical data *
The case concerned a 47-year-old man with negative family history, 

in whom general asthenia and apathy, mental and psychomotor slowT- 
ness, difficulty in walking with weakness of lower extremities, slurred 
speach and writing abnormalities had been progressively developing in 
the course of the last year prior to hospitalization. Neurological exami
nation, in addition to mild dementia, speach difficulty and writing ab
normality revealed increased muscle tone in all extremities, fine tre
mor in upper limbs, bilateral lack of ankle jerks and Babiński sign on 
the right side. Due to lowered ceruloplasmine (9.5 mg°/o) and copper 
levels in the blood serum (30 pg%) and presence of a delicate Kayser- 
-Fleischer ring found on ophthalmological examination, Wilson’s disease 
was diagnosed and typical therapy with chelating agents was applied 
with positive subjective results.

Three years later, on second hospitalization, severe deterioration of 
the patient’s state was found. The demented patient was emaciated, he 
did not speak spontaneously, neither did he answer questions and fol
low orders. Swallowing difficulties were noticeable. The face was ami- 
mic, palmomental and snout reflexes were present. Muscle wasting in
volving bilaterally shoulder girdle muscles and those of both hands was 
striking. Fasciculations in the atrophic muscle groups were present. 
Coarse tremor was observed in both hands. Muscle strength in both low
er extremities was decreased. Increased muscle tone of extrapyrami- 
dal type was present in all extremities. Tendon reflexes in lower ex
tremities were absent. Plantar reflexes were bilaterally extensor. Ceru
loplasmine level was extremely low (0.55 mg°/o), that of copper, al
though higher than in previous examination, was lower than normal 
(70 pg°/o). A discreet Kayser-Fleischer ring was also seen.

During the 4-month hospitalization the patient progressively dete
riorated. He died 4 years after the beginning of clinical symptoms. 

Pathological findings

General autopsy findings were irrelevant. Moderate atheromatosis 
of larger arteries and purulent bronchitis and bronchopneumonia were 
noted. Liver cirrhosis was not a feature. Microscopic examination of 
liver revealed moderate vacuolization of hepatocyte nuclei.

Neuropathological findings
Gross brain examination revealed moderate frontal cortical atrophy,
* The patient was treated in the Neurological Department, Postgraduate Medi

cal Education Centre, Military Medical Academy, Warsaw. The authors are indept to 
Prof. Dr. T. Domżał for kind permission to use clinical data.
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atrophy and bilateral cavitation of substantia nigra, some atrophy of 
cervical spinal enlargement and poor outlines of grey spinal structures. 
In addition an inveterate hemorrhagic focus was found in the temporo- 
-parietal region of the right hemisphere.

Microscopic examination. Microscopic neuropathological examination 
was carried out on representative sections of the brain, brain stem, cere
bellum and spinal cord. Paraffin sections were stained with hematoxylin- 
-eosin and according to Kliiver-Barrera, van Giesen, Griedley, Kanzler- 
-Arendt and PAS methods. Silver-impregnation according to Bielschow- 
sky was performed on frozen sections. Histochemical reaction for iron 
was run according to Pearle’s method.

Microscopic examination revealed severe loss of large motor neurons 
in the anterior horns of the spinal cord, being the most pronounced 
in the spinal enlargements, first of all the cervical one. Here, practically 
the whole population of large motor neurons was absent, with only some 
small nerve cells preserved (Fig. 1). In other spinal segments neuronal 
loss concerned mostly antero-medial groups of large motor neurons. 
The preserved motor nerve cells showed severe degeneration in the form 
of lipochromatosis, chromatolysis, shrinkage and vacuolar degeneration 
(Fig. 2a). Some cells showed features of granulovacuolar degeneration 
(Fig. 2b). Similar abnormalities, but much less pronounced, concerned 
posterior horn neurons. Neuronal loss and degeneration were accompa
nied by cellular and fibrous gliosis. Neuronal loss and degeneration in
volved also motor nuclei of the cranial nerves, mostly those of the hy- 
poglossus and vagus nerves (Fig. 3). Changes in the motor cortex were 
less advanced, although there was moderate rarefaction of large pyra
midal neurons in the fifth cortical layer. There was no noticeable de
myelination of the pyramidal tracts on their whole length, except slight 
pallor of some pyramidal bundles in the pons. However, under higher 
magnification some rarefaction and spongiosis, with no macrophagic acti
vity, were seen in the lateral cortico-spinal tracts in the cervical and tho
racic segments of the spinal cord. Similar abnormalities were present 
in the dorsal spino-cerebellar tracts and in the central portion of the 
posterior funiculi.

Substantia nigra in addition to macroscopically seen bilateral cavita
tion revealed almost complete neuronal loss in both compact and reti
cular portions. The only melanin-bearing neurons left were those located 
in the most lateral part of the structure. Coarse and fine melanin gra
nules were lying loosely in the neuropil, often in perivascular aggrega
tions (Fig. 4). This was accompanied by severe cellular and fibrous gliosis. 
Numerous yellowish-brown, fine granular deposits were spread widely 
over the structure (Fig. 5). Their accumulation arround astrocytic nuclei 
suggested their intracellular location. Most of them revealed a positive 
iron reaction (Fig. 6).
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Fig. 1. Spinal cord, cervical segment. Almost total loss of large motor neurons with 
secondary gliosis. Klüver—Barrera. X 60

Ryc. 1. Rdzeń kręgowy, odcinek szyjny. Prawie całkowity zanik dużych neuronów 
ruchowych z wtórną fibroglejozą. Klüver—Barrera. Pow. 60 X
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Globus pallidus was bilaterally shrunken and fibrous (Fig. 7). There 
was severe neuronal loss and degeneration and glial proliferation and 
hypertrophy (Fig. 8). Numerous fine and coarse granular deposits, simi
lar to those seen in substantia nigra, were spread widely in the neuropil 
and aggregated arround astrocytic nuclei. Most of them revealed a posi
tive reaction for iron, although some of them were negative (Fig. 9). 
There was strong adventitial siderosis of medium-size pallidal arteries. 
Cytology of the putamina, caudate and subthalamic nuclei was appar
ently normal. Thalami showed moderate neuronal loss and degenera
tion. In both putamina and thalami some delicate iron-positive deposits 
were seen. Frontal cortex showed patchy and laminar neuronal loss, 
confined in most instances to the II and III cortical layers, with no re
markable astrocytic proliferation (Fig. 10). There was some pallor of 
myelin in the frontal subcortical white matter. Neurofibrillary tangles, 
Pick’s argentophilic degeneration and senile plaques were not a feature. 
The most striking finding consisted in the presence of numerous neuro- 
axonal spheroids spread all over the central nervous system. Varying 
greatly in size and morphology they were most numerous in both grey 
and white structures of the spinal cord (Fig. 11), substantia nigra (Fig.

Fig. 2. Degeneration of large motor neurons. A) Severe lipochromatosis and shrink
age of large motor neurons in the cervical segment of spinal cord. H—E. X 400 
B) Vacuolar and granulovacuolar degeneration of large motox- neuron in the lum

bar segment of the spinal cord. H—E. X 1200 
Rye. 2. Zwyrodnienie dużych neuronów ruchowych. A) Stłuszczenie i obkurczenie 
zachowanych dużych neuronów ruchowych w szyjnym odcinku rdzenia kręgowego 
H—E. Pow. 400 X. B) Wodniczkowe i ziarnisto-wodniczkowe zwyrodnienie dużego 
neuronu ruchowego w lędźwiowym odcinku rdzenia kręgowego. H—E. Pow. 1200 X

Fig. 3. Neuronal loss and degeneration in the nucleus of hypoglossal nerve. Klüver— 
Barrera. X 200

Rye. 3. Ubytki komórek nerwowych i zwyrodnienia neuronalne w jądrze nerwu 
podjęzykowego. Klüver—Barrera. Pow. 200 X

Fig. 4. Substantia nigra: loss of pigmented cells, cellular gliosis, loose granules of 
pigment lying free in the neuropil. H—E. X 200 

Rye. 4. Istota czarna: zanik komórek barwnikowych, glejoza komórkowa, ziarna 
barwnika rozsiane w neuropilu. H—E. Pow. 200 X

Fig. 5. Substantia nigra: glial proliferation and hypertrophy. Fine granular deposits 
seen in neuropil. H—E. X 400

Rye. 5. Istota czarna: proliferacja i przerost gleju. Drobnoziarniste złogi w neuro
pilu. H—E. Pow. 400 X

Fig. 6. Substantia nigra: coarse and fine granular iron-positive deposits. Pearle. 
X 400

Rye. 6. Istota czarna: grube i delikatne żelazo-dodatnie złogi Pearle. Pow. 400 X

13 — Neuropatologia 4/87
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12) and pallidum. They were less numerous in the medulla, being not 
limited to the nuclei of the posterior funiculi, in basal ganglia, thalami, 
cerebral cortex and the subcortical white matter. The neuropathological 
picture of the case was completed by severe fibrosis and hyalinization 
of the small blood vessel walls (Fig. 13); this being most advanced in 
the white matter of the spinal cord and putamina.

Chemical data

The copper content in basal ganglia, cerebral cortex and subcortical 
white matter was 24.43, 11.74 and 7.02 mg of copper/g of the dry tissue 
weight, respectively. Lead content, estimated as that of copper, spectro- 
photometrically (atomic absorption standard method of Jarrall-Ash) was 
markedly increased in all examined structures of the central nervous 
system as compared with that found in identical CNS areas in a non-neu- 
rological patient of the same age group as ours. The comparative data 
are shown in Table 1.

Fig. 7. Globus pallidus: shrinkage and fibrogliosis of medial and lateral segments. 
Kanzler—Arendt, Magnif. glass.

Rye. 7. Gałka blada: obkurczenie i glejoza włóknista obu segmentów jądra. Kan
zler—Arendt. Pow. lupowe

Fig. 8. Globus pallidus: glial proliferation and hypertrophy, fine granular material 
spread over neuropil. Axonal spheroid seen in the lower part of the picture. H—E. 

X 400
Rye. 8. Gałka blada: proliferacja i przerost gleju, drobnoziarniste złogi rozsiane w 
neuropilu. Sferoid aksonalny widoczny w dolnym fragmencie ryciny. H—E. Pow. 

400 X
Fig. 9. Globus pallidus: granular, iron-positive deposits spread over neuropil. Pearle. 

X 200
Rye. 9. Gałka blada: ziarniste, żelazo-dodatnie złogi w neuropilu. Pearle. Pow. 

200 >
Fig. 10. Frontal cortex: neuronal loss in II and III layers. Klüver—Barrera. X 100 
Rye. 10. Kora czołowa: ubytki neuronalne w II i III warstwie. Klüver—Barrera. 

Pow. 100 X
Fig. 11. Spinal cord: A) axonal spheroid from the lateral funiculus. H—E >. 800 

B) axonal spheroids from the posterior spinal root. H—E. X 400
Rye. 11. Rdzeń kręgowy: A) sferoid aksonalny z bocznych powrózków. H—E. Pow. 
800 X. B) sferoid aksonalny w śródrdzeniowym odcinku korzenia tvlnego. H—E. 

Pow. 400 X
Fig. 12. Spheroid in the reticular part of substantia nigra. H—E. X 800 

Rye. 12. Istota czarna: sferoid aksonalny w części siatkowatej H—E Pow. 800 X
Fig. 13. Fibrosis of blood vessel walls in the posterior funiculus of the spinal cord. 

H—E. X 400
Rye. 13. Rdzeń kręgowy: zwłóknienie ściany drobnego naczynia tętniczego w po

wrózku tylnym. H—E. Pow. 400 X
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Table 1. Lead content in various structures of the central nervous system 
(p.g/g of dr) tissue weight)

Tabela 1. Zawartość ołowiu w różnych strukturach ośrodkowego układu 
nerwowego (pg/g suchej masy tkanki)

Structure of the CNS
Struktura oun

Patient
Pacjent

Reference case 
Przypadek referencyjny

Cerebral cortex
Kora mózgu 7.20 3.15

Subcortical white matter
Istota biała podkorowa 5.62 2.11

Basal ganglia
8.68 4.10Jądra podstawy

Spinal cord
21.90 7.20Rdzeń kręgowy

DISCUSSIONIn the presented case, the 4-year-long disease process began with progressive psychoorganic changes concomitant with an extrapyramidal syndrome with some features of pyramidal involvement. Muscular atrophy with fasciculations, involving bilaterally upper limbs appeared in the further stage of the disease. The extrapyramidal syndrome with psychoorganic changes, accompanied by both laboratory and clinical exponents of copper metabolism abnormalities inclined the clinician to diagnose hepato-lenticular degeneration. Further development of the disease, especially appearance of the amyotrophic syndrome, shook this diagnosis, which was neither proven at the postmortem examination. This revealed lack of liver pathology and neuropathological exponents of Wilson’s disease as well as an apparently normal copper level in the brain tissue. However, the question of copper metabolism disturbances, manifested by reduced blood content of both copper and céruloplasmine and presence of the Kayser-Fleischer corneal ring remains open. The same concerns the transitory positive clinical response to copper- -chelating agents, while House et al. (1978) pointed out negative results of penicillamine treatment in amyotrophic lateral sclerosis.Light-microscopic examination revealed a variety of neuropathological abnormalities involving practically the whole central nervous system. Neuronal loss and degeneration concerning spinal and bulbar motor neurons are classic neuropathological exponents of amyotrophic lateral sclerosis. Involvement of the upper motor neurons, although present, was mild. This, however, has been observed in quite a number of the most classic cases of ALS. In the series of Brownell et al. (1970) in 20 per cent of classic cases there were no changes in pyramidal tracts and motor cortex. On the other hand slight involvement of the posterior horn neu-
http://rcin.org.pl
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rons and abnormalities in the posterior funiculi and spino-cerebellar tracts 
are not unusual components of both classic and atypical forms of the 
disease. So are neuronal loss and degeneration, in globus pallidus and 
substantia nigra (Malamud et al. 1961; Boudouresques et al. 1967; Moya 
et al. 1969; Bonduelle et al. 1968; Bots, Staal 1973; Kaiya, Mehraein 
1974; Shiraki, Yase 1975; Kosaka, Mehraein 1978; Hudson 1981). Both 
of these structures, alongside with the cerebral cortex, belong to those 
most commonly affected in ALS combined with dementia and/or ex- 
trapyramidal syndrome. In our case nigral and pallidal lesions were 
particularly intensive. Damage to substantia nigra resulted in its cavita
tion. The clinically extrapyramidal syndrome preceded the appearance 
of amyotrophy. Neuronal loss, secondary gliosis, neuroaxonal dystrophy 
and accumulation of iron-positive deposits in the substantia nigra and 
globus pallidus, observed in our case, constitute a typical neuropatholo- 
gical background of the Hallervorden-Spatz disease. Concomitance of 
morphological abnormalities characteristic of the Hallervorden-Spatz 
disease, with amyotrophic lateral sclerosis was described by Hirano et 
al. (1961), Staat and Bots (1969), Bots and Staat (1973) and Kosaka and 
Mehraein (1978). More striking neuropathological features of Hallervor
den-Spatz disease were demonstrated by Shiraki and Yase (1975) in two 
Japanese cases combining amyotrophic lateral sclerosis and the Parkin
sonism-Dementia complex. Contrary to our case, pallidal changes were 
more advanced than nigral ones. However, in Hallervorden-Spatz disease 
pigmentary alterations concern selectively the reticular portion of the 
substantia nigra, while in our case severe tissue disintegration with pig
ment deposition involved both its reticular and compact parts. Cavita
tion of substantia nigra, being the most advanced tissue abnormality, 
was located in its reticular portion. Similarly, neuroaxonal spheroids, 
although numerous in both substantia nigra and globus pallidus, were 
spread widely all over the central nervous system. The distribution of 
neuroaxonal degeneration in our case resembled more that described in 
cases of neuroaxonal dystrophies than that characterictic o Hallervor
den-Spatz disease (Seitelberger 1971). Spheroid localization exceeded 
also the topistic sides of their accumulation connected with either phy
siological or pathological brain ageing (Jellinger, Haub 1968; Jellinger, 
Jirasek 1971; Seitelberger 1971; Fujisawa, Shiraki 1980). Neuroaxonal 
spheroids were very common in most of the cases described by Shiraki 
and Yase (1975), including those of both classic type and ALS combined 
with the Parkinsonism-Dementia complex. However, their distribution, 
contrary to our case, was limited to the affected areas of the spinal 
cord and typical topistic sides of their accumulation. It seems that in 
our case generalized neuroaxonal dystrophy can be considered either as 
an exponent of a multisystemic dystrophic process (Blakemore, Cavanagh 
1969; Koenig 1968; Jellinger, Jirasek 1971; Fujisawa, Shiraki 1980) or
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548 M. J. Mossakowski, K. Renkawekas an indicator of precocious presenile changes (Jellinger, Jirasek 1971). The latter assumption is supported by the appearance of widespread gra- nulovacuolar degeneration of neurons. In general the neuropathological pattern of our case resembles most that of two previously mentioned cases from the series of Shiraki and Yase (1975). However, the most substantial difference between them consists in a lack in our case of intracytoplasmic neurofibrillary tangles, which were the typical finding in the Japanese cases. The second essential difference consists in the presence of vascular abnormalities in the form of fibrosis and hyali- nosis of small vessel walls, with consecutive perivascular damage to the brain parenchyma. They occurred in a relatively young man with no arterial hypertension or renal pathology, mild atheromatosis of larger peripheral vessels and complete lack of atheromatosis in larger cerebral arteries. This type of vascular abnormalities, although described in some cases of amyotrophic lateral sclerosis (Rafalowska, Bunina 1969) does not belong to typical elements of the neuropathological picture of the disease.The question of increased lead content in the tissue of the central nervous system requires a short comment, because of the possibility of professional exposure of our patient to the action of this metal. The problem of the role of lead in the pathogenesis of amyotrophic lateral sclerosis, opened at the beginning of the century with Wilson’s paper (1907), has revived in the seventies, despite the changing general concepts concerning the etiopathogenesis of this disease (Campbell et al. 1970; Petkau et al. 1974; Conradi et al. 1976, 1978). The concept of the pathogenetic role of lead is based on observations of ALS cases indicating its increased content in blood serum, cerebro-spinal fluid and in several tissues and organs, first of all in muscles and the peripheral and central nervous systems (Conradi et al. 1976, 1978; Petkau et al. 1974). The observation of Petkau et al. (1974) are of special interest, as they have demonstrated increased lead levels in various parts of the central nervous system, with the striking preponderance of the spinal cord in patients with amyotrophic lateral sclerosis exposed and not exposed to contact with the metal, exceeding that of an average population. According to the hypothesis of Conradi et al. (1976, 1978) lead penetrates to the central nervous system either through damaged blood vessels or via peripheral nerves, transported with a retrograde axonal flow from motor- -end-plates to the perikarya of large motor neurons. Involvement of the upper motor neuron, secondary in nature, is supposed to be brought about via transsynaptic metal transport from motor neurons localized either in the spinal cord and/or medulla.It seems extremely difficult to draw any conclusions in this respect basing on the data concerning the presented case, despite its unusually rich clinical picture and neuropathological abnormalities. However, it
http://rcin.org.pl



Atypical case of ALS 549seems worthwhile to point out several questions. A striking increase of lead content was found in all examined structures of the central nervous system, being not limited to the spinal cord. This corresponds well with generalized neuropathological changes, extending beyond both lower and upper motor systems. Goldstein et al. (1974) have shown that chronic lead intoxication produces disturbances in the metabolism of catecholamines. This seems interesting in the light of extrapyramidal symptomatology, dominating alongside with the dementia clinical picture of the disease in its initial stage. Severe neuronal loss within the cerebral cortex, by no means limited to the motor area, which could be considered as structural basis for the psychoorganic syndrome in the relatively young man without morphological features of presenile dementia, was the only neuropathological alteration, common with the described up till now, verified cases of lead encephalopathy (Whitefield et al. 1974; Nyka et al. 1978). It should be added, however, that neuropathology of lead encephalopathy is neither specific nor diagnostic. All the above discussed questions cannot be considered as indicating pathogenic participation of lead in the development of amyotrophic lateral sclerosis, although in the particular case presented it could have played some role in complicating and enriching both the clinical picture of the disease and its pathomorphological exponents.Summarizing, we would like to consider our case as one more example of the coexistence of motor neuron disease with other systemic degenerative processes of the central nervous system with unusually rich and diversiform neuropathology.
STWARDNIENIE ZANIKOWE BOCZNEJ Z UOGÓLNIONĄ DYSTROFIĄ 

NEUROAKSONALNĄ I WYBIÓRCZYM USZKODZENIEM UKŁADU 
NIGRO-PALIDARNEGO

Streszczenie

Przedstawiono przypadek 47-letniego chorego, u którego w okresie czterech 
lat rozwinął się ciężki, prowadzący do zejścia śmiertelnego, zespół neurologiczny, 
składający się z otępienia, objawów pozapiramidowych, przypominających w ok
resie początkowym obraz choroby Wilsona, dyskretnych objawów piramidowych 
oraz symetrycznych zaników mięśni obręczy barkowej i rąk. Objawy zajęcia ob
wodowego neuronu ruchowego były zjawiskiem stosunkowo późnym, poprzedzo
nym zespołem pozapiramidowym i cechami postępującego otępienia.

W obrazie neuropatologicznym stwierdzono zaawansowane objawy uszkodzenia 
obwodowego neuronu ruchowego na poziomie opuszki i rdzenia kręgowego, przede 
wszystkim w obrębie zgrubienia szyjnego, bez wyraźnego zajęcia dróg korowo- 
-rdzeniowych. Dominującym zjawiskiem uzupełniającym było wybiórcze, symetrycz
ne uszkodzenie gałki bladej i istoty czarnej, w jej części zbitej i siatkowatej, wy
rażające się zanikiem neuronów, wtórną fibroglejozą oraz nagromadzeniem ziar
nistych złogów żelazo-dodatnich. W całym ośrodkowym układzie nerwowym, z wy
raźną przewagą układu nigropalidarnego, pnia mózgu, a przede wszystkim rdze-
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nia kręgowego, występowały liczne, różniące się kształtem i wielkością steroidy neuroaksonalne. W korze mózgu występowały uogólnione i rozsiane ubytki komórek nerwowych, bez wyraźnej predylekcji topograficznej. Zmian starczych, typu płytek i zwyrodnienia włókienkowego Alzheimera, nie stwierdzono. Obecne były natomiast stosunkowo liczne neurony z cechami zwyrodnienia ziarnisto-wodniczko- wego, głównie w formacjach rdzenia kręgowego. Obraz neuropatologiczny uzupełniały zmiany naczyniowe o typie zwłóknienia i zeszkliwienia drobnych naczyń tętniczych. Badanie chemiczne wykazało bardzo znaczny wzrost zawartości ołowiu w korze mózgu, jądrach podstawy, a przede wszystkim w rdzeniu kręgowym, przekraczającej wielokrotnie odpowiednie wartości kontrolne.Autorzy uważają przedstawiony przypadek za przykład współistnienia stwardnienia zanikowego bocznego z innymi układowymi procesami zwyrodnieniowymi ośrodkowego układu nerwowego, o niezwykle bogatym i zróżnicowanym obrazie neuropatologicznym. Ze względu na zawodową ekspozycję chorego na działanie ołowiu, specjalną uwagę zwrócono na możliwą rolę patogenetyczną tego metalu w opisanym zespole chorobowym.

BOKOBOM AMMOTPOO14MECKMM CKJIEPO3 C OBOBIUEHHOM 
HEBPOAKCOHAJ1BHOM MCTPO4>HEM H CEJ1EKT14BHBIM rtOBPE>K£EHl4EM 

H14rPO-nAJIRI44APHOM CMCTEMBI

Pe3łOMe

UpeacTaBneH cayaaii 47-aeTHero óoabHoro y xoToporo noHBuaca h b Teaeube 4 aeT npasea 
K CMepTH heBpOJlOrKMeCKHH CHH4POM, COCTOHLHHH C aeMeiiUMH, 3KCTpannpaMHAHblX CHMilTOMOB 
(c KjiKHHMecKOM xapTMuon HanoMWHaiouueH 6o/ie3Hb BiuibcoHa), caaóo BbipaxeHHoro nwpaMHa- 
Horo cWHapoMa u CHMMeTpuaHOii aTpoc|)Kn MbiLiiu naeaeBoro noaca u pyx. CwvinTOMbi noBpejx- 
ąeHHH nepn(J)epKBecKoro aunraTeabHoro HeBpoHa noaBwancb OTHOCHTeabHO no3flHO, npeamecT- 
BOBaji 3xcTpannpaMnaHbiM ckhapom h nporpeccHpyromaii aeMenuna.

HeBponaTOJiorwHecKKti o6pa3 BbiHBłta BbiaBKuyTbiH cwHapoM noBpexaeHHH nepw<})epnHec- 
Koro ąBKraTejTbuoro HeBpoHa aa ypoBHe npoaoaroBaroro n cnwHHoro MO3ra, ocoóeHHO b uieiłHOM 
yTOJimeHKW, 6e3 oraeTaHBoro napyuieHWH xopxoBo-cnwHaabHbix nyaxoB. £[onoaHHK)iHHM aoMH- 
HUpyioLUHM HBjieHHeM óbiao cejiexTHBHoe cwMMCTpHHHoe noBpoK/ienue óaeaHoro ujapa u aep- 
Horo BeiuecTBa (xax pars compacta Tax pars reticularis) npoHBaaiomeecH noaHbiM oTcyrcTBKeM 
HeBpoHOB, npojiH^epauaeii bojioxhhctoh rjiHH w cxonaeHHeM 3epHKCTbix 5xeae3ono3HTHBHbix 
OTjioxcHKH. Bo Bceił ueHTpaabHOH HepBHoii cwcTeMe c OTHeTjiwBbiM npeoóaaaaHHeM Harpo- 
-najuiHaapHoii chctcmu, cTBoaa MO3ra n ocoóenno cinłHHoro MO3ra, óbian oÓHapyaceHbi MHoro- 
HHCJieHHbie, pa3Hbie no (})opMe h BeanaHHe, HeBpoaxconanbHbie ccjiepołtabi. B xope MO3ra BbicTy- 
naan oóoómeHHbie u pacceainibie xaeTOHHbie yóbiTxn, óea ocoóoił aoxanHaaunw. CTapaecxHX 
Sjiainex u HeBpo^HÓpHaaapHOH xjictohhoh aereHepamtH Alzheimera He HaitaeHO. BMecro Toro 
óbiaa oÓHapy>xeHbi MHoroancneHHbte HeBpoHbi c 3epnncTO-BaxyojiflpHoii aereHepaunen, BbicTy- 
nafomne ocoóenHO b crpyxTypax cmiHHoro MO3ra. HeBponaTonornaecxyio xapruHy aonoaHJinn 
oóoómeHHbie H3MeHeHHH cocyaoB b Bnae (jniópoaa h rnaaKiio3a apTepuoa. XHMHaecxoe nccae- 
aoBaHne oÓHapyjKKno oaeHb óoabLuoe xoanaecTBO CBHHua b MO3r0B0ił xope, óeaoM BemecTBe, 
noaxopxoBbix raHranx m, ocoóchho, b cnHHHOM MO3re. KonnaecTBO oto mhoto pa3 npeBbimaao 
xoHTpojibHbie aaiiHbie.

ABTopbi paccMaTpwBaioT npeacTaBJieHHbik cayaait xax npaxiep cocyuiecTBOBaHH« 6oxobofo 
aMnoTpo(|)HHecxoro cxaepo3a c apyrHMH CHCTeMHbiMH aeieHepaunoHHbiMK npoueccaMH, OTaH- 
HaromHHCH HeoSbiHHbiM pa3HOo6pa3neM HeBponaToaorHBecxoH xapTHHbi. B cbh3h c npoijieccno- 
HaabHok 3xcno3Kuneii óoabHoro Ha Banainte CBHHua, ocoóoe BHHMaHHe óbiao oópameno Ha bo3- 
MOXHym naToreHeTHHecxyio poab 3Toro MeTaaa b <J)opMnpoBaHHH 6oae3HeHnoro chmhtomo-
xoMnaexca.

http://rcin.org.pl



Atypical case of ALS 551

REFERENCES

1. Blakemore W. F., Cavanagh J. B.: Neuroaxonal dystrophy occurring in an ex
perimental dying back process in the rat. Brain, 1969, 92, 789—804.

2. Bonduelle M., Bouygues P., Escourolle R., Lormeau G.: Evolution simultanée 
d’une sclérose latéral amyotrophie, d’un syndrome Parkinsonnien et d’une dé
mence progressive. À propos de deux observation anatomocliniques saessai d’in- 
terpretation. J. Neurol. Sci., 1968, 67, 1630—1633.

3. Bonduelle M., Bouygues P., Lormeau G., Keller J.: Etude clinique et evolu
tive de cent ving cinq cas de sclérose latéral amyotrophie. Limites nosographi
ques et associations morbides. La Presse Medicale, 1970, 78, 827—832.

4. Bots G. Th. A. M., Staal A.: Amyotrophie lateral sclerosis-dementia complex, 
neuroaxonal dystrophy and Hallervorden-Spatz disease. Neurology, 1973, 23, 
35—39.

5. Boudouresques J., Toga M., Roger J., Khalil R., Vigouroux R. A., Pellet W., 
Hassoun J. J.: Etat dementiel, sclérose latéral amyotrophique, syndrome ex
trapyramidal. Etude anatomic. Discussion nosologique. Rev. Neurol., 1967, 116, 
693—704.

6. Brownell B., Oppenheimer D. R., Hughes J. T.: The central nervous system 
in motor neuron disease. J. Neurol. Neurosurg. Psychiat., 1970, 33, 338—357.

7. Campbell A. M. G., Williams E. R., Barltrop D.: Motor neuron disease and 
exposure to lead. J. Neurol. Neurosurg. Psychiat., 1970, 33, 877—885.

8. Conradi S., Ronnevi L.-O., Vesterberg O.: Abnormal tissue distribution of lead 
in amyotrophic lateral sclerosis. J. Neurol. Sci., 1976, 29, 259—265.

9. Conradi S., Ronnevi L.-O., Vesterberg O.: Increased plasma levels of lead in 
patients with amyotrophic lateral sclerosis compared with control subjects 
as determined by flameless atomic absorption spectrophotometry. J. Neurol. 
Neurosurg. Psychiat., 1978, 41, 389—393.

10. Finlayson M. H., Guberman A., Martin J. B.: Cerebral lesions in familial 
amyotrophic lateral sclerosis and dementia. Acta Neuropath. (Berl.), 1973, 26, 
237—246.

11. Fujisawa K., Shiraki H.: Study of axonal dystrophy. II. Dystrophy and atrophy 
of the presynaptic boutons: a dual pathology. Neuropath, appl. Neurobiol., 
1980, 6, 387—398.

12. Greenfield J. G., Matthews W. B.: Post-encephalitic parkinsonism with amyo
trophy. J. Neurol. Neurosurg. Psychiat., 1954, 17, 50—56.

13. Goldstein W., Asbury A. K., Diamond I.: Pathogenesis of lead encephalopathy. 
Arch. Neurol., 1974, 31, 382—389.

14. Hirano A., Malamud N., Kurland L. T.: Parkinsonism-dementia-complex. An 
endemic disease on the island of Guam. II. Pathological feature. Brain, 1961, 
84, 662—679.

15. House A. O., Abbot R. J., Davidson D. L. W., Ferguson J. T., Lenman J. A. R.: 
Response to penicillamine of lead concentration in CSF and blood in patients 
with motor neurone disease. Brit. Med. J., 1978, 2, 1684.

16. Hudson A. J.: Amyotrophic lateral sclerosis and its association with dementia, 
parkinsonism and other neurological disorders: A review. Brain, 1981, 104, 
217—247.

17. Jellinger K., Haub G.: Statistical investigations of the age dependence of neu
roaxonal dystrophy. German Med. Monthly., 1968, 13, 341—345.

18. Jellinger K., Jirasek A.: Neuroaxonal dystrophy in man: character and natural 
history. Acta Neuropath. (Berl.), 1971, Suppl. 5, 3—16.

19. Kaiya H., Mehraein P.: Zur Klinik und pathologische Anatomie des Muskelatro-

http://rcin.org.pl



552 M. J. Mossakowski, K. Renkawek

phie-Parkinsonism-Demenz Syndroms. Arch. Psychiat. Nervenkrank., 1974, 219, 
13—27.

20 Koenig H.: Experimental production of acute neuroaxonal dystrophy. J. Neu
ropath. exp. Neurol., 1969, 28, 173—174.

21 Kosaka K., Mehraein P.: Myatrophische lateralsklerose kombiniert mit Dege
neration ini Thalamus und der Substantia nigra. Acta Neuropath. (Berl.), 1978, 
44, 241—244.

22. Kurland L. T., Brody J.: Amyotrophic lateral sclerosis Guam type. In: Hand
book of Clinical Neurology. Eds: P. J. Vinken, G. W. Bruyn. North Holland, 
Amsterdam, Oxford, 1975, 22, 339—347.

23. Malamud N., Hirano A., Kurland L. T.: Pathoanatomic changes in amyotrophic 
lateral sclerosis on Guam. Special reference to occurrence of neurofibrillary 
changes. Arch. Neurol., 1961, 5, 401—415.

24. Mitsuyama Y., Takamiya S.: Presenile dementia with motor neuron disease 
in Japan. A new entity? Arch. Neurol., 1979, 36, 592—593.

25 Moya G., Miranda-Nieves G., Perez-Sotelo M.: Un cas familial d’amyotrophie 
spinal progressive montrant une atteinte histologique, cliniquement muette, 
du pallidum, du locus niger, du noyan de Luys et du faisceau de Goll. Acta 
neurol. belg., 1969, 69, 1002—1012.

26 Munset T. L., Bradley W. G.: Amyotrophic lateral sclerosis. In: Current Neu
rology. Eds: H. R. Tyler, D. M. Dawson. Houghton Mifflin. Boston, 1979, pp. 
79—103.

27. Nyka W. M., Borowska-Lehman J., Forycki Z.: Tetraethyllead poisoning. In: 
Brain tumors and chemical injuries to the central nervous system. Ed.: M. J. 
Mossakowski. Polish Medical Publishers, Warsaw, 1978, pp. 190—195.

28 Petkau A., Sawatzky A., Hillier C. R., Hoogstraten J.: Lead content of neuro
muscular tissue in amyotrophic lateral sclerosis: case report and other con
sideration. Brit. J. Indust. Med., 1974, 31, 275—287.

29. Rafalowska J., Bunina T.: Vascular changes in amyotrophic lateral sclerosis 
(Russian). J. Neuropat. Psychiat., 1969, 69, 11—17.

30. Seitelberger F.: Neuropathological conditions related to neuroaxonal dystro
phy. Acta Neuropath. (Berl.), 1971, Suppl. 5, 17—29.

31. Shiraki H., Yase Y.: Amyotrophic lateral sclerosis in Japan. In: Handbook 
of Clinical Neurology. Eds: P. J. Vinken, G. W. Bruyn. North Holland, Amster
dam, Oxford, 1975, 22, 339—347.

32. Smith M.: Nerve fibre degeneration in the brain in amyotrophic lateral scle
rosis. J. Neurol. Neurosurg. Psychiat., 1960, 23, 269—282.

33. Staal A., Bots G. Th. A. M.: A case of hereditary juvenile amyotrophic lateral 
sclerosis complicated with dementia. Psychiatr. Neurol. Neurochir., 1969, 72, 
129—134.

34 Whitefield Ch. L., Ch’ien L., Pfitzer E.: Lead encephalopathy in adults. Amer. 
J. Med., 1972, 52, 289—298.

35 Wilson S. A. K.: The amyotrophy of chronic lead poisoning: amyotrophic 
lateral sclerosis of toxic origin. Rev. Neurol. Psychiat., 1907, 5, 441—455.

Authors’ address: Department of Neuropathology, Medical Research Centre,
Polish Academy of Sciences, 3 Dworkowa Str., 00-784 Warsaw. Poland.

http://rcin.org.pl


	C:\Mossakowski_Neuropat_Pol\1987_25_4_539-552\1987_25_4_539-552 (1).tif
	C:\Mossakowski_Neuropat_Pol\1987_25_4_539-552\1987_25_4_539-552 (2).tif
	C:\Mossakowski_Neuropat_Pol\1987_25_4_539-552\1987_25_4_539-552 (3).tif
	C:\Mossakowski_Neuropat_Pol\1987_25_4_539-552\1987_25_4_539-552 (4).tif
	C:\Mossakowski_Neuropat_Pol\1987_25_4_539-552\1987_25_4_539-552 (5).tif
	C:\Mossakowski_Neuropat_Pol\1987_25_4_539-552\1987_25_4_539-552 (6).tif
	C:\Mossakowski_Neuropat_Pol\1987_25_4_539-552\1987_25_4_539-552 (7).tif
	C:\Mossakowski_Neuropat_Pol\1987_25_4_539-552\1987_25_4_539-552 (8).tif
	C:\Mossakowski_Neuropat_Pol\1987_25_4_539-552\1987_25_4_539-552 (9).tif
	C:\Mossakowski_Neuropat_Pol\1987_25_4_539-552\1987_25_4_539-552 (10).tif
	C:\Mossakowski_Neuropat_Pol\1987_25_4_539-552\1987_25_4_539-552 (11).tif
	C:\Mossakowski_Neuropat_Pol\1987_25_4_539-552\1987_25_4_539-552 (12).tif
	C:\Mossakowski_Neuropat_Pol\1987_25_4_539-552\1987_25_4_539-552 (13).tif
	C:\Mossakowski_Neuropat_Pol\1987_25_4_539-552\1987_25_4_539-552 (14).tif



