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Severe proximal myopathy in advanced renal failure. Diagnosis and management 
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Summary 
Myopathics encountered in u remic pat ients may have 

different p a t h o g e n e t i c m e c h a n i s m s a n d t r e a t m e n t . 

Secondary h y p e r p a r a t h y r o i d i s m m a y c a u s e u r e m i c 

myopathy responding to spec i f i c t rea tment . This study 

aimed at present ing a case i l lus t ra t ive of the clinical 

fea tures , d i a g n o s i s a n d m a n a g e m e n t o f u r e m i c 

parathyroid myopathy. A 66-year old man with renal failure 

from membranous nephropa thy deve loped sensory signs 

of uremic neuropathy and progress ive painless weakness 

of the pelvic girdle m u s c l e s bilaterally. Motor nerve 

conduction velocity w a s no rma l , c l cc t romyogram was 

consistent with a myopa th ic pattern, whi le muscle biopsy 

showed a pat tern o f a t r o p h y m o r e cons i s ten t with a 

neuropathic pa t t e rn . S e r o l o g i c a l t es t s for co l l agen 

vascular diseases and hype r thy ro id i sm were negative, 

while serum muscic e n z y m e s were not elevated and scrum 

phosphate levels w e r e not low. S e r u m para thyro id 

hormone level was grossly elevated, while sci um calcium 

was m i l d l y e l e v a t e d in a s m a l l f r a c t i o n o f t h e 

measurements , s e rum a lka l ine p h o s p h a t a s e showed a 

progressive rise and skeletal b o n e survey did not disclose 

osteopenia or signs of para thyroid bone disease. A course 

of calcitriol fa i led to i m p r o v e the m y o p a t h y , wh ich 

r e s p o n d e d p r o m p t l y a n d d r a m a t i c a l l y t o 

parathyroidectomy. Uremic parathyroid myopathy, which 

has a characteristic clinical picture, must be differentiated 

from other neuropa th ic o r m y o p a t h i c cond i t ions that 

require speci f ic t r ea tmen t s . P r o g r e s s i v e para thyroid 

m y o p a t h y i s , by i t s e l f , a n i n d i c a t i o n 

parathyroidectomy, w h i c h is cura t ivc in this ease. 
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Resume 
Les myopathies observees c h e z les pat ients urcmiques 

pcuvcnt avoir di f ferent m c c h a n i s m c s pathogenet iqucs 

et mode dc traitement. L ' h y p c r p a r a t h y r o i d i s m c sccondairc 
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peut c ause r la myopa th ic u rcmiquc et nccessite un 

traitement spccifiquc. Cettcetude illustrait lessymptomes 

, Ic d i a g n o s i c et le m c n a g e m c n t de la myopa th i c 

parathyroidiquc urcmiquc chcz un hommc de 66 ans ayant 
un problcmc de ncphropathic membraneusc ct dcvelopant 

les signes sensorieles dc neuropathic urcmiquc ct unc 
fatigue progressive sans doulcur aux muscles bilatcrale 

du pelvix. La vclocitc d' induction du nerf moteur ctait 

normalc, I 'c lcctromyogarmmc ctait consistent avec une 

frequence neuropathique. Les examens serologiques des 
maladies vasculairc de collagene ct d'hyuperpthyroidisme 

etaicnt negative alors que les enzymes de serum des 
muscles n ' etaicnt pas elcves ct les taux dc serum 

phosphates elcves.Lc taux d 'hormone parathyroide ctait 
plus eleve alorsquc lc taux dc calcium n'etait pas eleve. 
Lc scrum alkalin phospatase montrait unc augmentation 

progress ive sans signes dc maladic par la thyroide 
osscuse. Lc traitement a la calcitriole cchouait d'ameliorer 
la m y o p a t h i c qui r c s p o n d a i t p r e c i s e m c n t et 

dramatiqucmcnt a la parathyrioidcctomie. La myopathic 
para thyro ida le u rcmiquc a des symp tomes cl inique 
characteristiques qui doivent ctrc d i f fe rences des autrcs 
n e u r o p a t h i e s ou condi t ion myopa th iques et t ra i tes 

specifiqucment. La parathyroidectomie pourrait etre un 

m e i l l e u r c h o i x dc t r a i t e m e n t de la m y o p a t h i c 

parathyroidale progressive. 

Introduction 
Although the clinical manifestations of uremia involve 

several organs systems [ ! ] . neurological manifestations 

of ten dominate the clinical picture. The neurological 

manifestat ions of uremia involve the central, peripheral 

and autonomic nervous system, and the muscles [2], Most 

of these m a n i f e s t a t i o n s arc treated by dia lys is [3]. 

However, condit ions not treatable by dialysis can also 

cause neurological manifestations resembling uremia [4], 

Differentiation of these conditions is imperative, because 

they of ten have a progress ive nature unless they are 

treated with specific therapeutic interventions [4], Muscle 

weakness is one manifestation with multiple etiologies in 

patients with renal failure. We present a patient illustrating 

the principles of differential diagnosis and managemen 

of muscic weakness in uremia. 

385 



( ) Adeniyi, El Agaba, M King. KS Servilla. L Massie. and AH Tzamaloukas 

Repor t of a ease 
An African American man born in 1933 developed in 1983 
edema and proteinuria of 8.5 g m per 24 hours. Blood 
pressure and sc rum creat inine concentrat ion (Scr) were 
normal, while se rum a lbumin w a s 29 g/L. Percutaneous 
kidney biopsy revealed membranous nephropathy. A trial 
of oral chlorambuci l and prednisolone [51 led to partial 
r e m i s s i o n o f t h e p r o t e i n u r i a , bu t w a s t e r m i n a t e d 

premature ly because of seve re nausea and vomi t ing . 
Between 1984 and 1993 he had several re lapses and 
spontaneous partial remissions of the nephrotic syndrome, 
while his Scr remained normal . In 1993, he developed a 
s u s t a i n e d r e l a p s e o f the n e p h r o t i c s y n d r o m e , wi th 
proteinuria exceeding 10 g m per 24 hours and hypertension. 
Scr was 160 nmol /L in 1995 and rose progressively to 705 

finiol/L in July o f 2 0 0 0 , when hemodialys is was started. 
In Augus t . 1999 (Scr 476 j imol /L) , he developed 

b u r n i n g s e n s a t i o n in bo th hee l s w h i l e w a l k i n g and 
diff iculty in rising f rom a sitting position. In October, 
1999, mild sensory u remic neuropa thy was cl inically 
diagnosed and w a s treated with oral nortriptyline. His 

sensory complaints disappeared, but proximal leg strength 
worsened. By January, 2000, he had profound weakness 

of the proximal musc les in both lower extremities, while 

s enso ry e x a m i n a t i o n , d is ta l leg s t r eng th , dis tal and 
p rox imal uppe r e x t r e m i t y s t reng th , and deep tendon 
reflexes were normal. There was no pain with cither active 
or passive movement . 

In a n e r v e c o n d u c t i o n s tudy , m o t o r c o n d u c t i o n 

velocity was 49 m/scc (normal) in the left 

peroneal nerve, and there was evidence of early d i f fuse 

sensory neuropathy. E lec t romyography showed brief, 

small, abundant polyphas ics (BSAPs) , characterist ic of 

myopathy, in the i l iopsoas, quadr iceps , rectus femoris , 

and the anterior tibialis muscles. Right quadriceps muscle 

b iopsv revealed scat tered a t roph ic m y o f i b e r s . but no 

F i g . 1: H i s to log i c s e c t i o n o f m u s c l e b i o p s y s h o w i n g a t r o p h i c 
m y o f i b e r ( a r r o w ) , but n o i n f l a m m a t i o n of t h e c n d o m y c i u m or 
p c r i m y c i u n i 

in f lammat ion (Fig 1). Type I and type II muscle fibers 
w e r e e q u a l l y i n v o l v e d , a f e a t u r e c o n s i s t e n t wi th 
neuropathic myopa thy . 

Invest igat ion for i n f l a m m a t o r y myosi t i s revealed 
erythrocyte sed imenta t ion rate (Westcrgrcn) o f 4 9 and 35 
m m /hr, w h i l e s c r u m C - r c a c t i v e prote in , ant inuclear 
a n t i b o d i e s o f m u l t i p l e s p e c i f i c i t i e s , a n t i n u c l e a r 
cy top lasmic an t ibody, and rheumato id factor were all 

negat ive. Se rum crea t in ine p h o s p h o k i n a s e (normal 55-
170 U/L) ranged be tween 72 and 220 U/L, with three of 
the 10 measurements a b o v e 170 U/L. Scrum aldolase and 
a s p a r t a t e a m i n o t r a n s f e r a s e w e r e n o r m a l . S e r u m 
thyrotropin. T-3 uptake , T-4 and f ree thyroxin index were 
normal and HIV test ing w a s negat ive . 

B e t w e e n A u g u s t 1999 a n d A u g u s t 2 0 0 0 , se rum 
calcium (normal 2 .10-2 .55 m m o l / L ) ranged between 2.45 
and 2.62 mmol /L , with two of the 21 measurements > 2.55 

mmol/L, while serum phosphorus (normal 0.80-1.45 mmol/ 
L) ranged between 1.42 and 2.16 mmol /L with six of the 21 

m e a s u r e m e n t s in the n o r m a l r ange . S e r u m alkal ine 
phosphatase (normal 3 8 - 1 2 6 U/L) rose s teadily between 
1991 (73 U/L) and 2 0 0 0 (646 U/L) . Sc rum parathyroid 
ho rmone (PTH) level (whole molecule . Quest Diagnostics. 

Las Vegas, Nevada ; normal r ange 10-65 pg /mL) was 711 

pg /mL in August 1999 and 1218 p g / m L in February 2000. 
At that t ime, a skele ta l b o n e s u r v e y did not disclose 
o s t e o p e n i a , v e s s e l c a l c i f i c a t i o n s o r a n y o f t h e 
characterist ic f ind ings o f hyperpara thyro id i sm. Stool for 
occult blood, colonoscopy, and chest x-ray were negative. 

Trea tment wi th oral calci tr iol had no effect on the 

myopathy. At the t ime o f init iat ion o f hemodialysis , he 

was not ab le to c l i m b s ta i r s or s tand f rom the sitting 

position wi thout ass i s tance . Hemodia lys i s also had no 

apparent effect on the myopa thy . Parathyroidectomy, 

pe r fo rmed th ree m o n t h s a f t e r init iation of hemodialysis , 
disclosed four hyperp las t ic g lands , three and a half of 
which were removed . Postoperat ively, there was an early 

(within 3 days) and dramat ic improvement of his proximal 

leg musc le s trength and wi th in one month there was no 

s u b j e c t i v e o r o b j e c t i v e e v i d e n c e of myopa thy . The 

improvement w a s sus ta ined. In his last outpatient clinic 

visit (April 2002) , he had no compla in ts of weakness. I lis 

se rum alkal ine phospha ta se w a s 64 U/L at that t ime. 

Di scuss ion 

Mul t ip le cond i t ions can c a u s e muscu la r weakness in 

u r e m i a . U r e m i c p e r i p h e r a l n e u r o p a t h y s ta r t s with 
symmetr ica l distal sensory symptoms , paresthesias and 
m u l t i p l e s e n s o r y d e f i c i t s , and p r o g r e s s e s to motor 
neuropathy . T h e w e a k n e s s of u remic neuropathy is 
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initially distal. Decreased motor nerve conduction velocity 

is invar iably f o u n d in p a t i e n t s w i th u r e m i c m o t o r 

neuropathy [6). O the r per ipheral neuropa th ies seen in 

subsets o f patients with u remia (e.g. d iabet ic neuropathy, 

alcoholic neuropathy) have similar clinical characteristics. 

Pronounced proximal musc l e w e a k n e s s in the absence of 

distal weakness and of sensory def ic i t s is not consistent 
with any of these neuropa th ies [7]. 

Parathyroid myopa thy should be di f ferent ia ted from 

other proximal myopa th ics including ischemic myopathy, 

which develops in u remic pa t ien ts wi th diabetes mell i tus 

or hyperparathyroidism and ca lc i f ica t ions of the wall of 

blood vessels, and m a y present wi th c laudicat ion and 

ischemic skin ulcers [8], and a rare i schemic myopa thy in 

patients with Alpor t ' s s y n d r o m e and i l l -def ined deposits 

in the wall of the blood vesse ls f ()]. Other condi t ions that 

cause myopath ics and renal fa i lure include vasculit is , 

collagen vascular d iseases , pa raneoplas t i c syndromes , 

and certain chronic infect ions ( for example IIIV-A1DS). A 

search for these cond i t ions in the pat ient present ing in 

this report was negative. Proximal myopa thy can develop 

in osteomalacia [10], wh ich in u r e m i c pat ients may result 

from iatrogenic phospha te dep le t ion [11]. Severe pain 

even wi th p a s s i v e m o v e m e n t o f the l imbs has been 

repor ted in s o m e p a t i e n t s w i t h o s t e o m a l a c i a a n d 

myopathy. Muscle pain mus t be dif ferent ia ted f rom bone 

pain, which is c o m m o n in both os teomalac ia and osteitis 

fibrosa cystica. T h e m y o p a t h y o f os teomalac ia is treated 

with phosphate replet ion and vi tamin D preparat ions. 

Receptors for para thyro id h o r m o n e exist in the cell 

membrane of m y o c y t e s . P T H c a u s e s both increased 

production in c y c l i c a d e n o s i n e m o n o p h o s p h a t e and 

increased in t race l lu la r c a l c i u m c o n c e n t r a t i o n , which 

activates intracel lular p ro teases [12] and m a y lead to 
increased rate of protein degrada t ion in skeletal musclcs. 

A n o t h e r p u t a t i v e m e c h a n i s m of m y o p a t h y in 

hypeparathyroidism is carni t ine de f i c i ency [ 1 ->]. I t ' s 1101 

known whether u remia w i thou t hype rpa ra thy ro id i sm, 

osteomalacia, or carni t ine dc f i c i cncy is associated with 

myopathy [14]. 
Parathyroid myopa thy is character is t ica l ly proximal , but 

may be more d i f f u s e , t ends to be pa in less , does not 

usually lead to elevated sc rum levels ol musc le enzymes , 

can become incapac i t a t i ng , m a y be a s soc ia t ed with 
parathyroid neuropathy, and can develop in cithei pi imar> 

or secondary hyperpara thyroid ism [ 15, 16]. Parathyioid 
myopathy with myotonia m i m i c k i n g hereditary proximal 

myotonic myopathy has also been reported [17]. In most 
cases, the pa t i en t s w i th p a r a t h y r o i d m y o p a t h y had 

advanced bone disease with clinical manifesta t ions (bone 
pa in , f r a c t u r e s ) . O n l y in o n e c a s e ol p r i m a l y 

h y p e r p a r a t h y r o i d i s m w a s myopa thy the present ing 
clinical manifestation [ 16]. Proximal myopathy was the 
first clinical manifestation of hyperparathyroidism in our 
patient also. 

A l though v i tamin D prepara t ions may produce 
c l in ica l i m p r o v e m e n t , the ma jo r i ty of the cases of 
p a r a t h y r o i d m y o p a t h y requ i re pa ra thy ro idec tomy . 
Improvement of the weakness after parathyroidectomy is 
usua l ly p r o m p t and d rama t i c [18] . In addi t ion to 
progressive bone disease and sustained hypercalcemia, 
p rog res s ive pa in less p rox imal myopa thy should be 

considered as an indication for parathyroidectomy in 
u r e m i c pa t i en t s wi th hype rpa ra thy ro id i sm . These 
indications may be modified if the new calcimimctic agents 

[ 1 9 ] a re s h o w n to be a b l e to co r r ec t u r e m i c 

hyperpara thyro id ism without severe adverse effects , 

primarily hypocalcemia [20]. 
Progressive painless myopathy starting in but not 

necessarily limited to the pelvic girdle musclcs in a uremic 
p a t i e n t is a s i g n a l fo r i n v e s t i g a t i o n fo r 
hyperpara thyro id i sm. The diagnosis of parathyroid 
myopathy in this setting is complicated by uremic and 
other neuropathies, osteomalacia, or conditions causing 
both renal failure and myopathy, such as collagen vascular 
diseases. The diagnosis of parathyroid myopathy in a 
uremic patient must be based on solid diagnostic criteria, 
b c c a u s c p a r a t h y r o i d e c t o m y , w h i c h cons t i t u t e s the 
definitive treatment for this condition, may be ineffective 

or harmful in other myopathies. 
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