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Abstract. T o u n d e r s t a n d the p a t h o p h y s i o l o g y of carcinomatous plexopathy better, we studied nerve lesions induced by an experimental thyroid carcinoma implanted over the brachial plexus in 30 Fisher rats. W e p e r f o r m e d a morphological study including light and electron microscopic examination and teased fibre preparations of brachial plexuses f r o m implanted and control animals. The control side was normal in all. A large t u m o u r always grew within 2 months in all implanted animals and a third of the rats eventually developed weakness of the corresponding anterior limb extremity. On gross examination the tumour always surrounded the brachial plexus, which showed a variety of microscopic abnormalities, ranging f r o m isolated endoneurial o e d e m a to total degeneration of nerve fibres in 41% of the implanted rats. The most frequent lesions consisted of segmental demyelination associated with endoneurial o e d e m a at the site of compression. Some axons degenerated distally and regeneration by sprouting of the proximal stump was noted 80 days after implantation. All subpopulations of nerve fibres were equally affected. Invasion of the intrafascicular area by the t u m o u r was an u n c o m m o n finding, in comparison with the constant e n t r a p m e n t of the branches of the plexus by the tumour. This invasion by the t u m o u r induced demyelination of nerve fibres at the site of compression, and sometimes at a distance from the tumour. Regeneration did not occur when the t u m o u r had invaded the intrafascicular area. This study shows that: (1) the perineurium is highly resistant to invasion by t u m o u r cells; (2) nerve compression is responsible for m u c h of the pathology observed in this model; (3) regression of carcinomatous n e u r o p a t h y is possible, especially when the t u m o u r does not invade the intrafascicular c o m p a r t m e n t , since the neurons retain their ability to p r o m o t e axonal sprouting.
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Introduction Growing neoplasms often affect neighbouring peripheral nerves, inducing spontaneous pains and disabling sensorimotor deficit. According to Son [10] peripheral nerve is directly affected by the tumour in 3 - 9 % of patients with breast or lung cancer, the brachial and lumbosacral plexuses being the most frequent sites of compression. The pathophysiology of carcinomatous neuropathy is unknown and no detailed morphological study of nerve fibres is available [5]. In order to understand the pathophysiology of this complication better, we developed an experimental model of metastatic brachial plexopathy and did a serial morphological study of nerve lesions observed in this context.



Materials and methods Tumour implant Experimental thyroid carcinoma (obtained from the tumour bank of Institut Gustave Roussy, Villejuif, France), carried by subcutaneous transplantation in Fisher rats, was extirpated from anaesthetized donor rats (sodium pentobarbitone, 30mg/kgIP), minced with fine scissors into small pieces and homogenized in saline solution. Homogenized turnout (0.5ml) was inoculated in the immediate vicinity of the brachial plexus through a percutaneous puncture in 30 anaesthetized Fisher rats, aged 2 months and weighing 250 g. In 16 rats both sides were infused. In 14 rats, tumour was implanted on the left side; 0.5ml of homogenized muscle was infused on the right side as a control. Therefore 46 brachial plexuses were available for morphological study after turnout implantation, and 14 for controls.



Functional evaluation The rats were observed in their cage and on a smooth surface every 2 days for 30 days, then daily until killing. The strength of the anterior limbs was assessed when the rats were walking, running or jumping and after pinching the fingers. In addition, the maximum diameter of palpable tumour was evaluated. Rats with signs of distress such as loss of interest toward their environment, rapid loss of



55 weight or aggressive behaviour were immediately anaesthetized and killed with an overdose of IP sodium pentobarbitone.



Morphological studies Four rats were anaesthetized (sodium pentobarbitone, 30 mg/kgIP) every 10-15 days post implantation. Both brachial plexuses were carefully exposed and fixed in situ for 15 min with 3.6% glutaraldehyde in isotonic buffered medium at pH7.4. The specimens were then removed and placed in the same medium for 4 h. After rinsing with phosphate buffer they were immersed for 2 h in 2% osmium tetroxide in phosphate buffer. The proximal and distal fascicles were dehydrated in ethanol and embedded in epon. Ten 1-ginthick sections were cut every millimetre and stained with thionin for light microscopic study. For electron microscopy, 0.03-gin sections were obtained with a diamond knife of an LKB III ultratome, stained with uranyl acetate and lead citrate and examined with a Siemens Elmiskop CT 150. For teased fibre studies, nerve fascicles were placed in 66% glycerin for 48 h after osmication. They were then placed in pure glycerin and dissected with fine needles under the microscope. The isolated fibres were then examined by light microscopy and classified according to their morphological changes.



Fig. 1. Section (1 gm thick) showing the tumour (T) located in the epineurium of this branch of the brachial plexus. The perineurium (P) is spared. The nerve fascicle on the left shows minimal changes, including endoneurial oedema, demyelination of a few fibres and axonal degeneration of occasional axons. Thionin staining. Bar: 10 gm



Results



Functional abnormalities A l l a n i m a l s b e h a v e d n o r m a l l y d u r i n g t h e first 3 w e e k s . T h e t u m o u r b e c a m e p a l p a b l e b e l o w t h e clavicle a n d in t h e a x i l l a r y r e g i o n at 1 m o n t h with a m a x i m u m d i a m e t e r o f 1 - 1 . 5 cm. D u r i n g t h e f o l l o w i n g m o n t h o n e - t h i r d o f t h e rats m a n i f e s t e d w e a k n e s s o f t h e a n t e r i o r l i m b ext r e m i t y and the m a x i m u m d i a m e t e r of the t u m o u r r e a c h e d 3 cm.



Morphological data



o f all n e r v e s p e c i m e n s on the i m p l a n t e d side (Fig. 1). T w e n t y - s e v e n ( 5 9 % ) o f t h e 46 p l e x u s e s e x a m i n e d w e r e f o u n d to b e u n a f f e c t e d , o r s h o w e d o n l y m i n i m a l lesions on light m i c r o s c o p i c e x a m i n a t i o n , t h o u g h t h e y w e r e surr o u n d e d b y the t u m o u r . N i n e t e e n brachial plexuses (41%) a d j a c e n t to t h e i m p l a n t e d t u m o u r s h o w e d a v a r i e t y o f abnormalities that ranged from isolated endoneurial o e d e m a to d e g e n e r a t i o n of all n e r v e fibres with subseq u e n t r e g e n e r a t i o n b y s p r o u t i n g ( T a b l e 1). The following abnormalities were prominent:



Invasion of the intrafascicular compartment. T u m o u r cells



The tumour grew along the branches of the brachial p l e x u s , w h i c h was c o m p l e t e l y s u r r o u n d e d b y t h e t u m o u r a f t e r 30 days. T h e o v e r l y i n g m u s c l e s a n d s u b c u t a n e o u s s p a c e s w e r e also i n v a d e d b y t h e t u m o u r , a n d it was o f t e n difficult to d i s s o c i a t e the t u r n o u t f r o m t h e a d j a c e n t n e r v e branches. F o r t y - s i x b r a c h i a l p l e x u s e s of i m p l a n t e d a n i m a l s w e r e s t u d i e d , 26 o n s e c t i o n s of e m b e d d e d s p e c i m e n s , 20 o n t e a s e d fibre p r e p a r a t i o n s . F o u r t e e n b r a c h i a l p l e x u s e s o f t h e o p p o s i t e side w e r e s t u d i e d as c o n t r o l s a n d f o u n d to b e n o r m a l . T u r n o u t cells w e r e f o u n d in t h e e p i n e u r i u m



w e r e p r e s e n t in t h e i n t r a f a s c i c u l a r a r e a o f 3 p l e x u s e s (Figs. 2, 3). I n t h e s e cases, all t h e fibres in c o n t a c t with t u r n o u t cells w e r e d e m y e l i n a t e d , a n d m a n y o f t h e d e m y e l i n a t e d fibres w e r e u n d e r g o i n g a x o n a l d e g e n e r a t i o n distally.



Lesions suggesting chronic nerve compression, A t t h e site of c o m p r e s s i o n , p a r a n o d a l d e m y e l i n a t i o n o f n o d e s o f R a n v i e r was f o u n d (Fig. 4). T h e a b n o r m a l i t i e s o f t h e m y e l i n s h e a t h at t h e e x t r e m i t i e s o f the d e m y e l i n a t e d a r e a s w e r e a s y m m e t r i c a l with an e n l a r g e d m y e l i n s h e a t h



Table 1. Results of morphological studies: cross-sections and teased fibre preparations Time of examination (days)



No. of specimens



Tumour cells Tumour cells Normal in the in the nerve epineurium endoneurium fascicles



Endoneurial oedema



Segmental demyelination



Wallerian degeneration



Regeneration



15 30 40 50 60 70 80 Total



8 8 8 8 5 5 4 46



8 8 8 8 5 5 4 46



2 2 1 5



1 2 3 2 2 10



1 2 1 2 1 4 11



1 1 1 2 2 7



2 1 3



7 4 4 5 4 3 27
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Fig. 4. Group of teased fibres from the brachial plexus of a rat killed 70 days after implantation of a tumour, showing paranodal demyelination of most nodes of Ranvier at the site of compression. Note the presence of demyelination with tapering of the myelin sheath at one edge of the demyelinated area and distortion of the myelin sheath at the other. In this specimen, more marked distortion is on the proximal side of the lesion as previously noted in chronic compression. Bar: 100 gm



Fig. 2. A Demyelination of nerve fibres near a tumour that has invaded the intrafascicular compartment. In this animal, killed 50 days after implantation of the tumour near the brachial plexus, the tumour had induced demyelination without axonal degeneration. T, Tumour. Bar: 100 gm. B Same specimen after removal of the tumour by dissection under the microscope, to show the demyelinated area (D) at the site previously occupied by the tumour



Fig. 5. Consecutive segments, from top to bottom, of an isolated nerve fibre from a rat killed 50 days after implantation of a tumour near the brachial plexus. From top left to a, the myelin sheath looks normal, except for the swelling near node a. Between a-b, c-d, e-f and g-h, the fibre is demyelinated or thinly remyelinated. Note the swelling of the myelin sheath at either extremity of the demyelinated area. This pattern of myelin changes is characteristic of chronic lesions induced by chronic entrapment of a nerve



Fig. 3. One-micrometre-thiek cross-section of a nerve fascicle showing tumour cells in the intrafascicular compartment. In this animal, killed 50 days after implantation of a tumour near the brachial plexus, the tumour has invaded the intrafascicular compartment and induced extremely severe lesions. Note the sharp delineation (arrows) between tumour cells (T) and endoneurial cells. F, Nerve fibre. Bar: 10 gm



lying either proximally or distally (Fig. 5). R e m y e l i n a tion was occasionally noted. Focal and segmental demyelination present at the site of c o m p r e s s i o n was associated with degeneration of a varying proportion of axons. T h e r e was a striking a s y m m e t r y in the intensity of the lesions with some nerve fascicles u n d e r g o i n g axonal degeneration, while a neighbouring fascicle could be spared. Distal axonal d e g e n e r a t i o n was m o r e p r o m i n e n t later. A x o n a l r e g e n e r a t i o n by sprouting of the proximal stump was obvious 80 days after implantation (Fig. 6). T h e r e was no significant a b n o r m a l i t y of b l o o d vessels. E l e c t r o n microscopic e x a m i n a t i o n of the nerve invaded by the tum o u r did not show any specific features.



Discussion In this study, m o r e than half of the brachial plexuses exa m i n e d were microscopically n o r m a l , t h o u g h they were completely s u r r o u n d e d by t u m o u r . This preservation of nerve structure is consistent with that of nerve function in these animals. This observation shows that a nerve can r e m a i n largely unaffected w h e n it crosses a t u m o u r area, as r e p o r t e d in patients w h o had symptomless peripheral nerve i n v o l v e m e n t despite extensive epineurial invasion by a n e i g h b o u r i n g cancer [3, 8, 9, 12]. E p i n e u rial spread has even b e e n r e p o r t e d in benign t u m o u r s [11]. T h e absence of clinical or pathological nerve involvem e n t in the setting of extensive epineurial t u m o u r m a y be due to two factors. First, the e p i n e u r i u m is a plane of least resistance for t u m o u r g r o w t h [8, 9], which could explain w h y a t u m o u r can spread along the e p i n e u r i u m w i t h o u t d a m a g i n g the nerve fibres which lie in the fascicles and r e m a i n separated f r o m the t u m o u r by the perineurium. Y e t this p a t t e r n o f distant epineurial exten-
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Fig. 6. Axonal regeneration. Consecutive segments of an isolated fibre from a rat killed 80 days after tumour implantation. The myelin sheath is normal from A, which represents the proximal end, to B. The original fibre has undergone wallerian degeneration distal to B, as shown by myelin debris of the original fibre (34). Regeneration by axonal sprouting of the proximal stump has occurred, with at least two small regenerating fibres (R)



sion, which provides a site for recurrence, m a y play a role in the pathogenesis of epidural or leptomeningeal carcinomatosis [1, 6]. Second, as illustrated by our model and previous anecdotal clinical observations, the perineurium is r e m a r k a b l y resistant to tumour invasion and prevents or delays extension of malignant t u m o u r to the intrafascicular area, in the same way that the dura m a t e r often prevents extension of malignant tumours to the central nervous system [1]. In our model, as in the clinical setting [2], the intrafascicular area was rarely invaded. When the t u m o u r p e n e t r a t e d the intrafascicular compartment, all the nerve fibres in contact with the t u m o u r cells were demyelinated, which is in a g r e e m e n t with a previous study by Kashef and Das G u p t a [7]. H o w e v e r , these authors found complete paralysis of the hindlimb and invasion of the intrafascicular area 3 weeks after infusion, in all animals, which contrasts with our observations, and probably reflects the more aggressive tendency of the Walker 256 t u m o u r used in their experiment.



The pathogenesis of the predominantly demyelinative lesions observed in some specimens during infiltration of the intrafascicular area by tumour cells is unknown. Several hypotheses have been suggested, including release of myelinotoxic substances by t u m o u r cells and by activated macrophages, immune response to the tumour, and metabolic competition between Schwann cells and t u m o u r cells for survival and growth [7]. Demyelination was occasionally observed at a distance from the infiltrated nerves and in the absence of compression, suggesting a neurotoxic effect of secretory products of tumour cells or of surrounding macrophages. H o w e v e r , we found that compression played a major role since, in contrast with previous findings, demyelination at the site of t u m o u r infiltration was associated with distortion of the myelin sheath, characteristic of chronic nerve ent r a p m e n t [4]. These abnormalities included demyelihated internodes with bulbous swelling of the myelin sheath at one end and thinning and retraction of myelin sheath at the other. Swelling and retraction of the myelin sheath were located either proximally or distally to the d e m y e l i n a t e d area, depending on the site of the compression. These lesions suggestive of chronic nerve compression were also the p r o m i n e n t abnormalities in the absence of invasion of the intrafascicular compartment. Distally to the site of compression, axonal degeneration and regeneration by sprouting of the proximal stump were c o m m o n findings 80 days after implantation. Of interest is the fact that nerve regeneration, which was c o m m o n in the late stages of nerve compression by an epineurial tumour, was never observed when the intrafascicular area was invaded. A possible explanation is that secretion of toxic factors such as tumour necrosis factor or histolytic enzymes in the intrafascicular space prevents any attempt at regeneration. Axonal regeneration, which had not been documented before in carcinomatous neuropathies, is of major importance, since it indicates that neurological recovery is possible after regression of a carcinomatous neuropathy, if the cancer is adequately treated. In conclusion, nerve compression by t u m o u r is the major factor in carcinomatous neuropathy, and nerves retain their ability to regenerate when the intrafascicular area is not invaded.



Acknowledgements. This work was supported by grants from the "Institut Curie" and from the "Conseil Scientifique de la Facult6 de M6decine de l'Universit6 Paris XI".



References 1. Asbury AK, Johnson PC (1978) Tumors of peripheral nerve. In: Bennington JL (ed) Pathology of peripheral nerve. Saunders, Philadelphia, pp 242-245 2. Castaigne P, Laplane D, Augustin P, Degos JD, Ammoumi JA (1969) A propos des paralysies du plexus brachial apres cancer du sein. Presse Med 77:1801-1804 3. Friedell GH, Parsons L (1961) The spread of cancer of the uterine cervix as seen in giant histological sections. Cancer 14 : 42-54 4. Gilliatt RW (1980) Chronic nerve compression and entrapment. In: Sumner AJ (ed) physiology of peripheral nerve disease. Saunders, Philadelphia, pp 316-339



58 5. Henson RA, Urich H (1982) In: Henson RA, Urich H (eds) Cancer and the nervous system. Blackwell, Oxford, pp 155167,305-308 6. Johnson PC (1977) Hematogenous metastases of carcinoma to dorsal root ganglia. Acta Neuropathol 38 : 171-172 7. Kashef R, Das Gupta TK (1967) Segmental demyelination of peripherial nerves in the presence of malignant tumours. J Cancer 21:411-417 8. Mark GJ (1977) Basal cell carcinoma with intraneural invasion. Cancer 40 : 2181-2187 9. Rodin AE, Larson DL, Roberts DK (1967) Nature of perineural space invaded by prostatic carcinoma. Cancer 20 : 17721779



10. Son YH (1967) Effectiveness of irradiation therapy in peripheral neuropathy caused by malignant disease. Cancer 20: 1447-1451 11. Taylor HB, Norris HJ (1967) Epithelial invasion of nerves in benign diseases of the breast. Cancer 20: 2245-2249 12. Uns61d R, Safran AB, Safran E, Hoyt WF (1980) Metastatic infiltration of nerves in the cavernous sinus. Arch Neurol 37 : 59-61





 Lihat lebih banyak...



Comentários



























Relatórios "Experimental carcinomatous plexopathy "






Por favor, preencha este formulário, tentaremos o mais rápido possível.


Teu nome




Correio eletrônico




Razão
-Escolha um motivo-
Pornografia
Difamação
Ilegal / Haram
Spam
Outros termos de serviço
Arquivar uma reclamação de direitos autorais





Descrição do Produto








Fechar
Enviar














Download "Experimental carcinomatous plexopathy "





Somos uma comunidade de intercâmbio. Por favor, ajude-nos com a subida  1  um novo documento ou um que queremos baixar:



ARQUIVO DO DOCUMENTO DE ATUALIZAÇÃO


OU DOWNLOAD IMEDIATAMENTE













Fechar













Compartilhar e Incorporar "Experimental carcinomatous plexopathy "





Copie e cole esse script de incorporação para o local onde deseja incorporar



Incluir Script




Tamanho(px)
750x600
750x500
600x500
600x400





URL










Fechar











 
 
 



Sobre nós | 
Termos | 
Privacidade | 
Direito autoral | 
Contato










Copyright © 2017 DADOSPDF Inc.






