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Summary

Myopalhics encountered in uremic patients may have
different palhogcnclic mechanisms and treatment.
Secondary hyperparathyroidism may cause uremic
myopathy responding to specific treatment. This study
aimed at presenting a case illustrative of the clinical
features, diagnosis and management of uremic
parathyroid myopathy. A 66-ycar old man with renal failure
from membranous nephropathy developed sensory signs
of uremic neuropathy and progressive painless weakness
of the pelvic girdle muscles bilaterally.  Motor nerve
conduction velocity was normal, clectromyogram was
consistent with a myopathic pattern, while muscle biopsy
showed a pattern of atrophy more consistent with a
neuropathic pattern. Scrological tests for collagen
vascular discases and hyperthyroidism were negative,
while serum muscle enzymes were not elevated and serum
phosphate levels were not low. Serum parathyroid
hormone level was grossly elevated, while serum calcium
was mildly clevated in a small fraction of the
measurements, serum alkaline phosphatase showed a
progressive rise and skeletal bone survey did not disclose
osteopenia or signs of parathyroid bone discase. A course
of calcitriol failed to improve the myopathy, which
responded promptly and dramatically to
parathyroidectomy. Uremic parathyroid myopathy, which
has a characteristic clinical picture, must be differentiated
from other ncuropathic or myopathic conditions that
Progressive paralhyroid
indication for

require specific treatments.
myopathy by itself,
parathyroidectomy, which is curative in this case.
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Résumé

Les myopathies observées chez les patients urémiques
peuvent avoir different méchanismes pathogénetiques
etmode de traitement. L’hypcrparzuhyroidismc secondaire
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[)Cl.ll causer la myopathic urémique et nécessite un
traitement spécifique. Cette étude illustrait les symptomes
. le diagnosic et le ménagement de la myopathie
parathyroidique urémique chez un homme de 66 ans ayant
un probléme de néphropathic membraneuse et developant
les signes  sensorieles de neuropathie urémique ct une
fatigue progressive sans douleur aux muscles bilatérale
du pelvix. La vélocité¢ d’induction du nerf moteur était
normale, I’¢lectromyogarmme était consistent avec une
fréquence neuropathique. Les examens s¢rologiques des
maladies vasculaire de collagéne et d"hyuperpthyroidisme
¢taient négative alors que les enzymes de serum des
muscles n* ¢taient pas ¢levés et les taux  de sérum
phosphates elevés.Le taux d*hormone parathyroide était
plus elevé alorsque le taux de calcium n’était pas ¢leve.
Le sérum alkalin phospatase montrait une augmentation
progressive sans signes de maladic par la thyroide
osseuse. Le traitement 4 la calcitriole échouait d’améliorer
la myopathic qui respondait précisement et
dramatiquement a la parathyrioidectomie. La myopathie
parathyroidale urémique a des symptomes clinique
charactéristiques qui doivent étre differenciés des autres
neuropathies ou condition myopathiques et traités
spécifiquement. La parathyroidectomie pourrait étre un
meilleur choix de traitement de la myopathie
parathyroidale progressive.

Introduction

Although the clinical manifestations of uremia involve
several organs systems (1], neurological manifestations
often dominate the clinical picture. The neurological
manifestations of uremia involve the central, peripheral
and autonomic nervous system, and the muscles [2]. Most
of these manifestations are treated by dialysis [3].
However, conditions not treatable by dialysis can also
cause neurological manifestations resembling uremia [4].
Differentiation of these conditions is imperative, because
they often have a progressive nature unless they are
treated with specific therapeutic interventions [4]. Muscle
weakness is onc manifestation with multiple etiologics in
patients with renal failure. We presenta patient illustrating
the principles of differential diagnosis and management

of muscle weakness in uremia.
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Report of acase
An African American man born in 1933 developed in 1983
edema and proteinuria of 8.5 gm per 24 hours. Blood
pressure and serum creatinine concentration (Scr) were
normal, while scrum albumin was 29 g/L. Percutancous
kidney biopsy revealed membranous nephropathy. A trial
of oral chlorambucil and prednisolone [5] led to partial
remission of the proteinuria, but was terminated
prematurely because of severe nausca and vomiting.
Between 1984 and 1993 he had scveral relapses and
spontaneous partial remissions of the nephrotic syndrome,
while his Scr remained normal. In 1993, he developed a
sustained relapse of the nephrotic syndrome, with
proteinuria exceeding 10 gm per 24 hours and hypertension.
Scrwas 160 pmol/L in 1995 and rose progressively to 705
wmol/L in July 0f 2000, when hemodialysis was started.

In August. 1999 (Scr 476 pumol/L), he developed
burning sensation in both heels while walking and
difficulty in rising from a sitting position. In October,
1999. mild sensory uremic neuropathy was clinically
diagnosed and was treated with oral nortriptyline. His
sensory complaints disappeared, but proximal leg strength
worsened. By January, 2000, he had profound weakness
of the proximal muscles in both lower extremities, while
sensory examination. distal leg strength, distal and
proximal upper extremity strength, and deep tendon
reflexes were normal. There was no pain with either active
or passive movement.

In a nerve conduction study, motor conduction
velocity was 49 m/sec (normal) in the leflt
peroneal nerve, and there was cvidence of carly diffuse
sensory neuropathy. Electromyography showed brief,
small, abundant polyphasics (BSAPs). characteristic ol
myopathy. in the iliopsoas, quadriceps, rectus femoris,
and the anterior tibialis muscles. Right quadriceps muscle
biopsy revealed scattered atrophic myofibers. but no

Fig. 12 Ihistologic section ol muscle biopsy showing atrophic
myofiber (arrow), but no mflammation of the endomycium or
perimycium

inflammation (Fig 1). Type I and type Il muscle fibers
were cqually involved, a feature consistent with
neuropathic myopathy.

Investigation for inflammatory myositis revealed
crythrocyte sedimentation rate (Westergren) of 49 and 35
mm /hr, while scrum C-reactive protein, antinuclear
antibodics of multiple specificities, antinuclear
cytoplasmic antibody, and rheumatoid factor were all
negative. Serum creatinine phosphokinase (normal 55-
170 U/L) ranged between 72 and 220 U/L, with three of
the 10 measurements above 170 U/L. Serum aldolase and
aspartate aminotransferase were normal. Serum
thyrotropin. T-3 uptake, T-4 and free thyroxin index were
normal and HIV testing was negative.

Between August 1999 and August 2000, serum
calcium (normal 2.10-2.55 mmol/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 ofthe 21
measurements in the normal range. Serum alkaline
phosphatase (normal 38-126 U/L) rose steadily between
1991 (73 U/L) and 2000 (646 U/L). Scrum parathyroid
hormone (PTH) level (whole molecule, Quest Diagnostics.,
Las Vegas. Nevada; normal range 10-65 pg/mL) was 711
pg/mLin August 1999 and 1218 pg/mL in February 2000.
At that time, a skeletal bone survey did not disclose
osteopenia, vessel calcifications or any of the
characteristic findings of hyperparathyroidism. Stool for
occult blood, colonoscopy, and chest x-ray were negative.

Treatment with oral calcitriol had no effect on the
myopathy. At the time of initiation of hemodialysis, he
was not able to climb stairs or stand from the sitting
position without assistance. Hemodialysis also had no
apparent cffect on the myopathy.  Parathyroidectomy,
performed three months after initiation of hemodialysis,
disclosed four hyperplastic glands, threc and a half of
which were removed. Postoperatively, there was an early
(within 3 days) and dramatic improvement of his proximal
leg muscle strength and within one month there was no
subjective or objective evidence of myopathy. The
improvement was sustained. In his last outpatient clinic
visit (April 2002), he had no complaints of weakness. His
serum alkaline phosphatase was 64 U/L at that time.

Discussion

Multiple conditions can cause muscular weakness in
uremia. Uremic peripheral ncuropathy starts with
symmetrical distal sensory symptoms, paresthesias and
multiple sensory deficits, and progresses to motor
ncuropathy. The weakness of uremic neuropathy is
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initially distal. Decreased motor nerve conduction velocity
is invariably found in patients with uremic mol(;r
neuropathy [6]. Other peripheral neuropathies scen in
subsets of patients with uremia (¢.g. diabetic neuropathy,
alcoholic neuropathy) have similar clinical characteristics.

pronounced proximal muscle weakness in the absence of

distal weakness and of sensory deficits is not consistent
with any of these neuropathies [7].

Parathyroid myopathy should be differentiated from
other proximal myopathies including ischemic myopathy,
which develops in uremic patients with diabetes mellitus

or hyperparathyroidism and calcifications of the wall of

blood vessels, and may present with claudication and
ischemic skin ulcers [8]. and a rare ischemic myopathy in
patients with Alport’s syndrome and ill-defined deposits
in the wall of the blood vessels [9]. Other conditions that
cause myopathies and renal failure include vasculitis,
collagen vascular discases, parancoplastic syndromes,
and certain chronic infections (for example HIV-AIDS). A
search for these conditions in the patient presenting in
this report was negative. Proximal myopathy can develop
inostcomalacia [10], which in uremic patients may result
from iatrogenic phosphate depletion [11]. Severe pain
even with passive movement of the limbs has been
reported in some patients with ostcomalacia and
myopathy. Muscle pain must be differentiated from bone
pain, which is common in both ostcomalacia and osteitis
fibrosa cystica. The myopathy of ostcomalacia is treated
with phosphate repletion and vitamin D preparations.
Receptors for parathyroid hormone exist in the cell
membrane of myocytes. PTH causes both increased
production in cyclic adenosine monophosphate and
increased intracellular calcium concentration, which
activates intracellular proteases [12] and may lead to
increased rate of protein degradation in skeletal muscles.
Another putative mechanism of myopathy in
hypeparathyroidism is carnitine deficiency [13]. Itisnot
known whether uremia without hypcrpzu':uhyroidism.
osteomalacia, or carnitine deficiency is associated with
myopathy [14].
Parathyroid myopathy is characteristically proximal, but
may be more diffuse, tends to be painless, does not
usually lead to clevated serum levels of muscle enzymes,
can become incapacitating, may be associated with
parathyroid neuropathy, and can develop in cither primary
or secondary hyperparathyroidism [15, 16]. arathyroid
myopathy with myotonia mimicking hereditary proximal
myotonic myopathy has also been reported [ 17]. Inmost
cases, the patients with parathyroid myopathy had
advanced bone discase with clinical manifestations (bone
pain, fractures). Only in one casc of primary
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; - $ . Proximal myopathy was the
llrs.l clinical manifestation of hyperparathyroidism in our
patient also.

- .Allhough vitamin D preparations may produce
clinical improvement, the majority of the cases of
parathyroid myopathy require parathyroidectomy.
Improvement of the weakness after parathyroidectomy is
usually prompt and dramatic [18]. In addition to
progressive bone discase and sustained hypercalcemia.
progressive painless proximal myopathy should be
considered as an indication for parathyroidectomy in
uremic patients with hyperparathyroidism. These
indications may be modified if the new calcimimetic agents
[19] are shown to be able to correct uremic
hyperparathyroidism without severe adverse cffects,
primarily hypocalcemia [20].

Progressive painless myopathy starting in but not
necessarily limited to the pelvic girdle muscles ina uremic
patient is a signal for investigation for
hyperparathyroidism. The diagnosis of parathyroid
myopathy in this sctting is complicated by uremic and
other neuropathies, ostcomalacia, or conditions causing
both renal failure and myopathy, such as collagen vascular
discases. The diagnosis of parathyroid myopathy in a
uremic patient must be based on solid diagnostic criteria.
because parathyroidectomy, which constitutes the
definitive treatment for this condition, may be incffective
or harmful in other myopathies.

References

1; Horl WH: Genesis of the uremic syndrome. In:
Oxford Textbook of Clinical Nephrology. Davison
AM. Cameron JS, Grunfeld JP. Kerr DNS. Ritz E.
Winearls CG. editors. 2™ edition, Oxford University
Press, Oxford, UK, 1998, pp 1822-1836.

2 Tyler HR. Neurologic disorders in renal failure.
AmJ Med 1968:44:734-748.

3 Vanholder RC, Gloricux GL, De Smet RV. Uremic
toxins: Removal with different therapies. Hemodial
Int2003:7:162-167.

4, Tzamaloukas A, Agaba El. Neurological
manifestations of uremia and chronic dialysis.
Nigerian J Med 2004:13:98-105.

S pPonticelli C. Zucchelli P, Imbasciati E, Cagnoli L,
Pozzi C. Passerini P, Grassi C, Limido D, Pasquali S,
Volpini T. A randomized trial of methylprednisolone
and chlorambucil in idiopathic membranous
nephropathy. N Engl) Med 1984:310:946-950.

0. Bicknell JM, Lim AC, Raroque HG, Tzamaloukas
All. Carpal tunnel syndrome,



388

10.

O Adenivi, EI Agaba, M King, KS Servilla. L Massie, and All Tzamaloukas

subclinical median mononcuropathy, and
peripheral polyncuropathy: Common early
complications of chronic peritoneal and
hemodialysis. Arch Phys Med Rehab 1991;72:378-
381.

McElroy A. Silver M, Morrow L, Heafner B. Proximal
and distal muscle weakness in patients receiving
hemodialysis for chronic uremia. Phys Ther
1970:50:1467-1481.

Richardson J, Herron G, Reitz R, Layzer R. Ischemic
ulcerations of skin and necrosis of muscle in
azotemic hyperparathyroidism. Ann Intern Med
1969:71:129-138.

Chazan JA, Ambler Kalderon A, Cohen JJ, Sacks J.
Vascular deposits causing ischemic myopathy in
uremia. Ann Intern Med 1970;73:73-79.

Reginato AJ, Falasca GF, Pappu R, McNight B, Agha
A.Musculoskeletal manifestations of osteomalacia:
Report of 26 cases and literature review. Semin
Arthritis Rheum 1999;28:287-304.

Baker LRI, Ackrill P, Cattell WR, Stamp TCB, Watson
L. latrogenic osteomalacia and myopathy due to
phosphate depletion. BritMedJ 1974;3:150-152.
Ruff RL, Weissmann J. Endocrine myopathies.
Neurologic Clinics 1988:6:575-592.

Soejima A, Waku M, Kamiya Y, Kaneda F, Ishizuka
S. Nagasawa T. A case of partial carnitine
palmitoyltransferase deficiency in a paticnt
undergoing chronic hemodialysis. Am J Nephrol
2001;21:63-65.

14.

20.

Floyd M, Ayvar DR, Barwick DD, Hudgson P,
Weightman D. Myopathy in chronic renal failure.
Quart J Med 1974;43:509-524.

Patten BM, Bilezikian JP. Mallette LE, Prince A,
Engel WK, Aurbach GD. Neuromuscular disease
in primary hyperparathyroidism. Ann Intern Med
1974:80:182-193.

Mallette LE, Patten BM. Engel WK.
Neuromuscular disease in secondary
Ann Intern Med

hyperparathyroidism.
1975:82:474-483.
Schneider C, Grimm T, Kress W, Sommer C, Muller
CR. Hyperparathyroidism in a patient with proximal
myotonic myopathy. Neuromusc Dis 2000:10:481-
483.

Gomez-Fernandez P, Sanchez Agudo L, Miguel JL.
Almaraz M. Vila Dupla MJ. Effect of
parathyroidectomy on respiratory muscle strength
in uremic myopathy. AmJ Nephrol 1987;7:466-469.
Goodman WG, Hladik GA, Tumer SA, Balisdell PW,
Goodkin DA, Liu W, Barri YM, Cohen RM, Cobumn
JW. The Calcimimetic agent AMG 073 lowers
plasma parathyroid hormone levels in hemodialysis
patients with secondary hyperparathyroidism. J
Am Soc Nephrol 2002:13:1017-1024.

Shoback DM, Bilezikian JP, Turner SA, McCaey
LC, Guo MD, Peacock M. The calcimimetic
Cinacalcet normalizes serum calcium in subjects
with primary hyperparathyroidism. J Clin
Endocrinol Metab 2003:88:5644-5649, 2003.

Received: 16 April 2004
Accepted: 14 October 2004



