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ABSTRACT 

 
Background: Progressive muscle weakness without definite etiology is still a diagnostic problem. 

Hyperparathyroidism is one of the implicated causes of this medical controversy. Objective: This study aims at 

exploring the role of hyperparathyroidism as a possible cause of unexplained progressive muscle weakness. Methods: 

Out of 83 patients with progressive muscle weakness screened for parathyroid functions, nine patients proved to have 

hyperparathyroidism. Patients were evaluated clinically, neurophysiologically and by laboratory assessment ( routine 

laboratory investigations, and hormonal profile). Muscle biopsy was done in 2 patients. Results: Progressive proximal 

muscle weakness secondary to hyperparathyroidism was recorded in 9 patients (10.8%), and this weakness is mostly 

neurogenic with no evidence of myopathic changes. The definite pathophysiologic mechanisms of this weakness is 

still not clear yet, however, the proposed causes are elevated parathyroid hormone level, hypocalcemia, 

hypophosphatemia, and decreased vitamin D level. Conclusion: Hyperparathyroidism is a possible treatable cause of 

progressive muscle weakness, and should be included in the differential diagnosis of patients presenting with 

unexplained muscle weakness. [Egypt J Neurol Psychiat Neurosurg. 2010; 47(3): 441-445] 
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INTRODUCTION 

 

 Progressive muscle weakness – after excluding 

the common known causes – still grossly 

unexplained and although many studies tried to 

explain or search for the etiologies of this weakness 

of undetermined cause still a large percentage of 

these cases is unexplained
1
. 

 Hyperparathyroidism is a generalized disorder 

of calcium metabolism resulting in abnormally high 

levels of serum calcium and an increased level of 

parathyroid hormone (PTH), traditionally, 

symptomatic hyperparathyroidism patients presented 

with a variety of disorders including recurrent 

kidney stones, osteopenia, peptic ulcer, mental status 

changes, fatigue and proximal muscle weakness
2,3

. 

 The role of hyperparathyroidism and its 

metabolic and electrolytes derangements as a cause 

of motor weakness is still unclear and not well 

established yet
3
.  

This work aims at exploring the 

hyperparathyroidism as a possible cause of 

unexplained progressive muscle weakness. 
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METHODS 

 

This study included 83 patients with 

unexplained gradual progressive bilateral 

symmetrical proximal muscle weakness of both U.L 

and L.L with normal or mildly elevated CPK level. 

These patients were screened for their parathyroid 

functions in the Neurology Department, Cairo 

University over 3 years duration from 2006 to 2009. 

Excluded from this study were patients with 

positive family history of myopathy, evidence of 

selectivity and/or pseudohypertrophy of muscle 

weakness, those with dystrophin positive muscle 

dystrophy. Those with a known etiology of muscle 

weakness e.g. drug and toxins, alcohol induced 

myopathies, other endocrinal disorders e.g. 

hyperthyroidism and inflammatory myopathies. 

Patients taking drugs causing elevated calcium level 

(e.g. lithium, thiazides) or disorders associated with 

hypercalcaemia e.g. sarcoidosis, malignancy or renal 

impairment. 

All patients in this study were subjected to 

through medical history, general clinical and 

neurological assessment and cognitive assessment 

using Mini-Mental State Examination (MMSE)
4
. 

Neurophysiological assessment including electro-

myographic and nerve conduction studies of both 
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U.L and L.L proximal as well distal, both sensory 

and motor conduction, and F-wave study. Routine 

laboratory investigations especially the renal 

functions and other laboratory investigations 

including CPK level and endocrinal assessment (T3, 

T4, TSH, prolactine, and cortisol levels). 
  
Parathyroid functions assessment including 

parathyroid hormone level (PTH), calcium level 

(total and ionized forms), phosphorus level, alkaline 

phosphatase level, DXA (Dual-Energy X-ray 

absorptiometry). Muscle biopsy was done in 2 

patients. 

 

Statistical Methods 

Data analysis was performed using the SPSS 

(Statistical Package for Social Sciences) version 11. 

Qualitative data are presented in the form of 

frequency tables (number and percent), while 

quantitative data is presented in the form of 

mean±standard deviation. Spearman's rank 

correlation test was used when examining the 

strength between muscle weakness, conduction 

velocity and laboratory findings. 

 

RESULTS 

 

Out of 83 screened patients with progressive 

muscle weakness; nine patients (9/83) (10.8%) 

proved to have elevated parathyroid hormone level, 

(hyperparathyroidism). They were 7 females 

(77.8%) and 2 males (22.2%). Their mean age was 

47.3±6.2 years (range 41 to 68 years). 
 
The general manifestations of the patients were 

summarized in Table (1), bone manifestations were 

observed in 5 patients [5/9 (55.6%)] included bony 

pains (especially back pain), fractures, deformity 

especially kyphosis, short stature and osteoporosis 

(by DXA). Gastrointestinal troubles in 3 patients 

[3/9 (33.3%)] included upper abdominal pains, 

nausea, vomiting, abdominal colic’s and decreased 

appetite, renal troubles included renal colic, renal 

stone in 3 patients [(3/9) (33.3%)], and one patient 

[(1/9) (11.1%)] had cardiac arrhythmia. 
 
Neurological manifestations of patients with 

hyperparathyroidism were illustrated in Table (2). 

All patients presented with gradual progressive 

symmetrical muscles weakness affecting L.L more 

than U.L, proximal mainly with preserved or 

mildly exaggerated deep reflexes. The duration of 

weakness ranged from 12-60 months (mean±SD 

31±13.5). 

Other neurological manifestations included 

fatigue which was observed in 8 patients (8/9) 

(88.9%), abnormal involuntary movements in 2 

patients (2/9) (22.2%) (Chorea and Parkinsonian 

tremors each in one patient). Epilepsy was observed 

in 2 patients (2/9) (22.2%), cognitive deficits and/or 

psychosis in 2 patients (2/9) (22.2%), depression and 

anexity in one patient (1/9) (11.1%). 

Neurophysiologically 8 out of 9 patients with 

hyperparathyroidism (88.9%) revealed proximal 

neurogenic lesions affecting both U.L and L.L (L.L 

more than U.L). Abnormal F-wave (delayed latency, 

impresistance or complete absence), motor 

conduction study either normal or showed small 

amplitude of the evoked response and/or low normal 

conduction velocity with secondary mild patchy 

myopathic changes in 4 patients (44.4%) but there 

was no definite EMG findings of myopathic 

changes. No evidence of sensory affection. 1 patient 

(1/9) (11.1%) showed no abnormal 

electrophysiologic changes. 

Laboratory results revealed normal routine 

investigations and endocrinal profiles (thyroid 

functions, prolactin level and cortisol level). 

Parathyroid hormone level was high in all patients 

(9/9) (100%) [range 117-1038 pg/ml, mean 

(392.9±96.3) (normal range 15-65 ng/ml)]. Serum 

calcium level (both total and ionized forms) was 

elevated in 7 patients (7/9) (77.8%) [range 10.5-16.3 

mg/dl mean 12.7±1.32 (normal range 8.4-10.2 

mg/dl)], phosphorus level was reduced in 4 patients 

[(4/9) (44.4%) range 1.9-4.5 mg/dl mean 3.1 ± 0.4 

(normal range 2.7-4.5 mg/dl)], alkaline phosphatase 

level was elevated in 4 patients (4/9) (44.4%) 

[Range 65-397 I.U/L mean 134±24 (normal range 

35-104 I.U/L)] all these results were summarized in 

Table (3). 

Two patients were undergone muscle biopsy 

and revealed a non specific changes (mild 

myofibrils atrophy and some eosinophilic 

inclusion bodies mostly Ca deposits) with no 

evidence of myopathic changes or other specific 

inclusion materials. 

Correlating the degree of weakness with 

laboratory results revealed a significant 

correlation between elevated PTH level, Ca level 

and grade of weakness. But this is not observed 

regarding the phosphorus and alkaline 

phosphatase level. 
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Table 1. General clinical assessment of  patients with hyperparathyroidism (n=9) 
 

Clinical manifestations 
Patients 

Number (n=9) Percentage (%) 

Bone manifestations 5 55.6 

GIT troubles 3 33.3 

Renal troubles  3 33.3 

Cardiac arrhythmia  1 11.1 

GIT gastrointestinal tract  

 

Table 2. Neurological manifestations in patients with hyperparathyroidism (n=9) 
 

Neurological manifestations 
Patients 

Number (n=9) Percentage (%) 

Muscle weakness 9 100 

Fatigue  8 88.9 

Abnormal movements  2 22.2 

Epilepsy  2 22.2 

Cognitive deficit/psychosis  2 22.2 

Depression/anexity 1 11.1 

 

Table 3. Laboratory findings in patients with hyperparathyroidism (n=9) 
 

Laboratory investigations 
Abnormal 

Range Mean±SD Normal range 
No. % 

Parathyroid level (ng/ml) 9 100 117-1038 392.9±96.3 15-65 

Calcium level (mg/dl) 7 77.8 10.5-16.3 12.7±1.32 8.4-10.2 

Phosphorus level (mg/dl) 4 44.4 1.9-4.5 3.1±0.4 2.7-4.5 

Alkaline phosphatase level (IU/L) 4 44.4 65-397 134±24 35-104 

SD standard deviation 

 

DISCUSSION 

 

 This study revealed that hyperparathyroidism 

is a possible cause of proximal muscle weakness 

(9/83) (10.8%) mostly through systemic motor 

radicalopathy affecting mainly the lower limbs with 

no evidence of specific myogenic changes. These 

findings were in agreement with that of many 

studies
5-12

, who observed a proximal muscle 

weakness with hyperactive tendon reflexes and 

patients had evidence of neuropathic muscle disease 

either on electromyography or muscle biopsy studies 

or both and showed no definite myopathic features.  

 On the other hand, Russell
13

; Bischoff et al.
14

; 

Evenson et al.
15

 reported that hyperparathyroidism 

can be associated with muscle weakness and atrophy 

through increased muscle protein breakdown so 

myogenic element may be implicated in this muscle 

weakness.  

 The pathophysiologic mechanisms underwent 

this proximal muscle weakness in 

hyperparathyroidism is still not clear yet and a still 

under investigations
6,7,10,13-16

. However, the effect of 

elevated parathyroid hormone level, elevated serum 

calcium, decreased phosphorus level, and decreased 

vitamin D level on neuromuscular functions was a 

possible cause.  

 Elevated level of parathyroid hormone may be 

associated with muscle weakness and atrophy and this 

weakness may be secondary to increased muscle 

protein breakdown
15

 or neuropathic muscle disease
6-8

. 

 Hypercalcemia associated with 

hyperparathyroidism was the suggested mechanism 

of reported muscle weakness in many studies more 

over the increased serum calcium level was 

correlated significantly with the severity of muscle 

weakness
5,9,13,17

. The effect of hypercalcaemia is 

mostly neurogenic with mild myopathic changes. 

However, the exact mechanism is not proved yet as 

not all patients in this study showed elevated Ca 

level. 

 Hypophosphatemia may also play a role in the 

developed muscle weakness in hyperparathyroidism. 

Sever neuropathic muscle weakness was reported 
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secondary to intravenous hyperalimentation
18

 or 

paramalignant hypophosphatemia
19

. However, only 

4 patients in this study had low phosphorus level.  

Decreased vitamin D level may be also 

implicated in the pathophysiologic mechanism of 

observed muscle weakness associated with 

hyperparathyroidism as reported by many 

authors
10,14,16,20-25

 whether this mechanism through 

impact of vitamin D on calcium homeostasis and 

bone mineral density or directly on the muscle tissue 

level still remain unclear. However, vitamin D 

deficiency is commonly associated with normal or 

low calcium level due to decreased GIT absorption 

of Ca and mostly associated with secondary 

hyperparathyroidism, vitamin D assessment was not 

done in this study. 

 As previously reported by Tonner and 

Schlechte
(9)

; Joborn et al.
26

 this study revealed many 

other neurological manifestations other than 

weakness (abnormal movement, epilepsy, cognitive 

and psychological changes) still the 

pathophysiologic background of these 

manifestations is not clear yet and under 

investigation. These manifestations may be the 

direct effect of elevated calcium or parathyroid 

hormone on the CNS metabolism and these signs 

were reversed after parathyroid surgery. 

 Limitations of this current study are not all 

patients having muscle biopsy, lacking vitamin D 

level assessment, imaging of the brain to detect CNS 

pathology, imaging of the parathyroid gland, also the 

limited number of patients. Other forms of 

hyperparathyroidism (secondary and tertiary) should 

be included. 

 Conclusion: Although the accurate 

pathophysiologic mechanism of muscle weakness 

associated with hyperparathyroidism is not clear, 

hyperparathyroidism is a possible treatable cause of 

progressive proximal muscle weakness and this 

presentation justifies the systemic exclusion of 

hyperparathyroidism in all cases of unexplained 

progressive muscle weakness. 

 
[Disclosure: Authors report no conflict of interest] 

 

REFERENCES 

 
1. Panegyres PK, Mastaglia FL, Kakulas BA. Limb 

girdle syndromes: Clinical, morphological and 

electrophysiological studies. J Neurol Sci. 1990; 

95(2): 201-18. 

2. Bilezikian JP, Silverberg SJ. Clinical practice: 

asymptomatic primary hyperparathyroidism. N 

Engl J Med. 2004; 350: 1746-51. 

3. Suliburk JW, Perrier ND. Primary 

hyperparathyroidism. Oncologist. 2007; 12(6): 

644-53. 

4. Folstein MF, Folstein SE, McHugh RR. "Mini-

Mental State". A Practical Method for Grading 

the Cognitive State of Patients for the Clinician. J 

Psychiatr Res. 1975; 12: 189-98. 

5. Dastur DK, Gagrat BM, Wadia NH, Desai M, 

Bharucha EP. Neuromuscular changes in 

osteomalacia: light and electron microscope 

observations. J Pathol. 1975; 117(4): 211-28. 

6. Mallette LE, Patten BM, Engel WK. 

Neuromuscular disease in primary 

hyperparathyroidism. Ann Intern Med. 1975; 

82(4): 474-83. 

7. Dolbride LW, Marshman D, Reeve TS, Crunner 

P, Posen S. Neuromuscular symptoms in elderly 

patients with hyperparathyroidism: improvement 

with parathyroid surgery. Med J Aust. 1988; 

149(2): 74-6. 

8. Verges B, Wechsler B, Brunet P, Robin PM, 

Chigot JP, Godeau P. Neuromuscular forms of 

hyperparathyroidism. A propos of 2 cases. Ann 

Med Intern. 1988; 139(4): 254-7. 

9. Tonner DR, Schlechte TA. Neurological 

complications of thyroid and parathyroid disease. 

Med Clin North Am. 1993; 77(1): 251-63. 

10. Whitaker CH, Malchoff CD, Felicek J. Treatable 

lower motor neurone disease due to vitamin D 

deficiency and secondary hyperparathyroidism. 

Amyotroph Lat Scler Other Motor Neurone 

Disord. 2000; 1(4): 283-6. 

11. Walker RP, Paloyan E, Gopalsami C. Symptoms 

in patients with primary hyperparathyroidism: 

muscle weakness or slpeeiness. Endocr Pract. 

2004; 10(5): 404-8. 

12. Younes NA, Al-Trawneb IS, Albesoul NM, 

Hamdan BR, Sroujieh AS. Clinical spectrum of 

primary hyperparathyroidism. Saudi Med J. 2003; 

24(2): 179-183. 

13. Russell JA. Osteomalacic myopathy. Muscle 

Nerve. 1991; 17(6): 578-80. 

14. Bischoff HA, Stahelin HB, Tyndall A, Theilar R. 

Relationship between muscle strength and 

vitamin D metabolites are there therapeutic 

possibilities in the elderly? Z Rheumatol. 2000; 

59(suppl.): 39-41. 

15. Evenson A, Mitchell J, Wei W, Poylin N, Parangi 

S, Hasselgren PO. The gene expression and 

activity of calpains and muscle wasting-

associated ubiquitin ligases, atrogin-1 and MuRFI 

are not altered in patients with primary 

hyperparathyroidism. Int J Mol Med. 2006; 18(3): 

471-5. 

16. Mublebuch S, Bischoff-Ferrari HA. Myalgia and 

proximal muscle weakness in a young patient. 

Praxia. 2009; 89(8): 447-50. 



El-Sayed et al.: Muscle weakness in hyperparathyroidism 

Egypt J Neurol Psychiat Neurosurg. │July 2010 │ Vol 47 │ Issue 3                                                                              445 

17. Reginato AJ. Musculoskeletal manifestations of 

osteomalacia. J Clin Rheumatol. 1997; 3(25 

Suppl.): 97-104. 

18. Iquchi Y, Mori K, Koike H, Mono K, Goto Y, 

Kato J, et al. Hypophosphataemic neuropathy in 

patient who received intravenous 

hyperalimentation. J Neurol Neurosurg 

Psychiatry. 2007; 78(10): 1159-60. 

19. Kato S, Markusse H, Vecht CHJ. Severe muscle 

weakness secondary to paraneoplastic 

hypophosphatemia in neuroblastoma. Neth J 

Med. 1998; 53(5): 207-11. 

20. Janssen HC, Samson MM, Verhaar HJ. Vitamin 

D deficiency, muscle function, and falls in elderly 

people. Am J Cl Nutrition. 2002; 75(4): 611-5. 

21. Pfeifer M, Begerow B, Minne HW. Vitamin D 

and muscle function. Osteoporos Int. 2002; 13(3): 

187-94. 

22. Ghose RR. Vitamin D deficiency and muscle 

weakness in the elderly. NZ Med J. 2005; 

118(1219): 1582. 

23. Venning G. Recent developments in vitamin D 

deficiency and muscle weakness among elderly 

people. BMJ. 2005; 330(7490): 524-6. 

24. Goldstein MR. Myopathy, statins and vitamin D 

deficiency. Am J Cardiol. 2007; 16, 100(8): 1528. 

25. Perez-Lopez FR. Vitamin D and its implications 

for musculo-skeletal health in women; update. 

Maturation. 2007; 2058(2): 117-37. 

26. Joborn C, Hetta J, Lind L, Rastad J, Akerstrom G, 

Liunghall S. Self-rated psychiatric symptoms in 

patients operated on because of primary 

hyperparathyroidism and in patients with long-

standing mild hypercalcemia. Surgery. 1989; 105(1): 

72-8. 

 

 

 الملخص العربي

 
 درقية ضعف العضلات المتزايذ في مرضي ارتفاع مستوى هرمون الغذة الجار

 
 . تهدف هذه الدراسة إلى توضيح دور زيادة هرمون الغدة الجاردرقية كسبب لحدوث ضعف العضلات

داإ رسةإ مةري  ماةاب بضةعف العضةلات ميةر معةروف السةبب وتةإ لحاةهإ إكميايكيةا  وباسةت  38تمت هذه الدراسةة لمةى 
العضةةةلات وسةةةرلة تواةةةيو اللاةةةاب وكةةةذل  بعمةةةو التحاليةةةو النبيةةةة الروتيايةةةة وكةةةذل  اسةةةبة هرمةةةون الغةةةدة الجاردرقيةةةة والتحاليةةةو 

 .الهرمواية ال رى وكذل  اسبة الكالسيوإ والفسفور لي الدإ
تزايةةد لةةي تسةةعة مةةن وقةةد ضوضةةحت الاتةةاار ضن ارتفةةار اسةةبة هرمةةون الغةةدة الجاردرقيةةة هةةو سةةبب حةةدوث ضةةعف العضةةلات الم

وقةةد يكةةون هةةذا بسةةبب زيةةادة اسةةبة هرمةةون الغةةدة . وضن هةةذا التةة هير هةةو لاةةبي ولةةيس لضةةمي% 8.03باسةةبة ( 9/38)المرضةةى 
 . الجاردرقية، ارتفار اسبة الكالسيوإ لي الدإ، اا فا  اسبة الفسفور لي الدإ ضو اقص ليتامين د

ومن هاا استاتر ضن ارتفار اسبة هرمون الغدة الجاردرقية من السةباب المحتممةة لحةدوث ضةعف العضةلات ويجةب ضن يةد و 
 . لي ضسباب حدوث ضعف العضلات المتزايد مير معروف السبب

 


