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A 67-year-old man presented with a history of right-sided 

knee pain and swelling of approximately 8 weeks duration 

without antecedent trauma or other explanation.  MRI revealed 

insufficiency fractures of the weight bearing portion of the 

medial femoral condyle and of the non-weight bearing inner 

lateral femoral condyle as well as tears of the medial 

meniscus.  DEXA revealed osteoporosis of the right femoral 

neck based on a t-score of -2.5 and t-scores of the remainder 

of the right femur, the left femur, and lumbar spine, which 

were otherwise compatible with osteopenia, prompting 

endocrinology evaluation. 

 

Lab results included:  25-OH Vitamin D 27, 27, TSH 6.6, 4.1, 

Total Testosterone 451, 393 ng/dL (348-1197), Calcium 9.4, 

Ionized calcium 1.11, Normalized calcium1.13, Phosphorous  

3.7, iPTH 71, 82, 58 (11-51 pg/mL), Alk phosphatase 12.4 

mcg/L, 24 urine calcium 28 , total volume 1233 ml.  Celiac 

panel was positive, Endomysial IgA Ab 1:160 (<1:100 

positive), Transglutaminase IgA Antibody 156 (<4 U/mL), 

Gliadin Deamidated Ab, IgA 104.6 (<20), Gliadin Deamidated 

Ab, and IgG 73.3 (<20). 

 

Gastroenterology recommended an endoscopy with duodenal 

biopsies to confirm for celiac disease.  The patient, however, 

declined and chose to treat himself with a gluten-free diet. 

 

Four months later, he returned to his primary care physician 

and repeat studies were as follows:  iPTH 43 pg/mL and 

Calcium  10.1 (9.8). 

 

Discussion 

 

Celiac disease is an autoimmune disease, triggered in response 

to gluten exposure in wheat, barley, and rye, which causes 

villous atrophy of the intestinal mucosa accompanied by 

malabsorption of nutrients.  Its prevalence is considered to be 

about 1% or slightly higher in European populations.
1
 It has a 

marked predilection for females over males in about a 3:1 

proportion.  Over the last 30 years, the disease has been 

increasingly recognized not just in its original form presenting 

with diarrhea but also in atypical forms in which GI 

symptomatology is not classical or is not identified.  Among 

the subclinical presentations of celiac disease is the 

presentation with osteoporosis and positive antibodies. 

 

By the 1980’s, the association of subclinical forms of the 

disease with osteoporosis was recognized and in 1999, Bottaro 

et al
2
 characterized the manifestations of 1026 cases of 

subclinical celiac disease in which osteoporosis was the 

leading problem in only 3.6% of the adults.  Subsequent 

studies have shown that up to 70% of untreated adults with 

celiac disease may have bone loss.
3
  Much of the loss of bone 

density is thought to be due to malabsorption of vitamin D and 

calcium from the injured intestinal mucosa, as well as calcium 

malabsorption due to saponification associated with fat 

malabsorption and decreased intake due to associated lactase 

deficiency.   As a consequence of these factors, secondary 

hyperparathyroidism and accelerated bone remodeling 

develop.  However, there is also an inflammatory state 

associated with the affected intestinal mucosa, which results in 

an overproduction of inflammatory cytokines including IL-1, 

IL-6, and TNF-alpha.  IL-6, in particular, is known to play a 

role in osteoclast recruitment and activation, and in one study  

baseline IL-6 levels correlated inversely with baseline Z-

scores.
4
  In addition, inhibitory cytokines such as IL-12 and 

IL-18, which are decreased in this condition, may also be 

playing a role since levels of these cytokines may result in a 

lack of inhibition of osteoclast maturation.  Finally, an 

increase RANKL/OPG found in celiac patients may contribute 

to accelerating osteoclast function.  In additions to these 

factors, there is a high frequency of hypogonadism in both 

male and female celiac patients, and the low sex steroid levels 

may be contributing to osteoporosis. 

 

Numerous studies have looked at the relationship of celiac 

disease and low bone density as well as fracture rate. 

Unfortunately, these studies are very inconsistent and difficult 

to compare because of differences in inclusion criteria and 

differences in populations studied.  Overall, it seems that there 

is a questionable decrease in bone density and a clearer but 

nonetheless small increase in fracture rate associated with 

celiac disease.  One study found that a Z-score below -1 was 

more prevalent in patients who had secondary 

hyperparathyroidism than those who did not, but there was a 

wide range of scores in both the euparathyroid and 

hyperparathyroid group.
5
 The scores in these groups 

overlapped.  In a widely cited meta-analysis, individuals with 

celiac disease were 1.92 more likely to have sustained a 

fracture at some point in their lives than those who did not 

have celiac disease.
6
  Another review, reported the prevalence 

of peripheral skeletal fractures was 25% in patients compared 

to 8% in controls.
7
  The same paper included a cohort study of 

more than 13,000 patients and indicated an increased risk of 

hip fracture with a hazard ratio of 2.1.  Another population-

based cohort study also found an increase in fracture (30% any 

fracture, 90% hip fracture, 77% wrist fracture).
8
  However, the 

absolute increase in fracture rate was very small (3.19 per 



1000 patient years for any fracture and 0.97 per 1000 patient 

years for hip fracture in those over 45 years). 

 

A recent paper examined the microarchitecture measures of 

skeletal strength in premenopausal celiac patients compared to 

controls.
9
  The patients had lower trabecular density and fewer 

more widely and irregularly spaced trabeculae. Biomechanical 

properties of the bone were also tested by microstructure finite 

element analysis, which correlated with the trabecular 

abnormalities.  Interestingly, cortical abnormalities were less 

consistent and did not correlate with the functional analysis. 

 

There is a consensus that there is substantial recovery of bone 

density after the first year on a gluten-free diet.
10,11

  However, 

there is less consistency about whether the bone density can 

return to normal or the extent of further improvement after the 

first year.  The presence of secondary hyperparathyroidism 

may also be a poor prognostic indicator.
5
 

 

What should we advise our patient who declined intestinal 

biopsy?  Overall, if he adheres to a gluten-free diet, his 

prognosis is likely to be good.  However in general, adherence 

to such a restrictive diet is difficult, and there is decreased 

adherence over time with many patients.  In addition, he is a 

group less likely to respond because of his initial secondary 

hyperparathyroidism.  However, his repeat blood tests suggest 

that his secondary hyperparathyroidism has resolved with 

treatment.  He should definitely have follow up with further 

blood tests and with a repeat DEXA after 18 months. 

 

The most important insights to be gained from this case 

include the idea that when patients present with low impact 

fragility fractures or have an otherwise unexplained low bone 

density, one should look for, among other things, celiac 

disease.  If found, the initial intervention of choice is a gluten-

free diet, not a bisphosphonate. 

 

REFERENCES 

 

1. Kemppainen T, Kröger H, Janatuinen E, Arnala I, 

Kosma VM, Pikkarainen P, Julkunen R, Jurvelin J, 

Alhava E, Uusitupa M. Osteoporosis in adult patients 

with celiac disease. Bone. 1999 Mar;24(3):249-55. 

PubMed PMID: 10071918. 

2. Bottaro G, Cataldo F, Rotolo N, Spina M, Corazza 

GR. The clinical pattern of subclinical/silent celiac 

disease: an analysis on 1026 consecutive cases. Am J 

Gastroenterol. 1999 Mar;94(3):691-6. PubMed PMID: 

10086653. 

3. Corazza GR, Di Stefano M, Mauriño E, Bai JC. 

Bones in coeliac disease: diagnosis and treatment. Best 

Pract Res Clin Gastroenterol. 2005 Jun;19(3):453-65. 

Review. PubMed PMID: 15925849. 

4. Fornari MC, Pedreira S, Niveloni S, González D, Diez 

RA, Vázquez H, Mazure R, Sugai E, Smecuol E, 

Boerr L, Mauriño E, Bai JC. Pre- and post-treatment 

serum levels of cytokines IL-1beta, IL-6, and IL-1 

receptor antagonist in celiac disease. Are they related to 

the associated osteopenia? Am J Gastroenterol. 1998 

Mar;93(3):413-8. PubMed PMID: 9580142. 

5. Valdimarsson T, Toss G, Löfman O, Ström M. Three 

years' follow-up of bone density in adult coeliac disease: 

significance of secondary hyperparathyroidism.  Scand J 

Gastroenterol. 2000 Mar;35(3):274-80. PubMed PMID: 

10766321. 

6. Heikkilä K, Pearce J, Mäki M, Kaukinen K. Celiac 

disease and bone fractures: a systematic review and 

meta-analysis. J Clin Endocrinol Metab. 2015 

Jan;100(1):25-34. doi: 10.1210/jc.2014-1858. Review. 

PubMed PMID: 25279497. 

7. Hjelle AM, Apalset E, Mielnik P, Bollerslev J, Lundin 

KE, Tell GS. Celiac disease and risk of fracture in 

adults--a review. Osteoporos Int. 2014 Jun;25(6):1667-

76. doi: 10.1007/s00198-014-2683-8. Epub 2014 Apr 2. 

Review. PubMed PMID: 24691647. 

8. West J, Logan RF, Card TR, Smith C, Hubbard R. 

Fracture risk in people with celiac disease: a population-

based cohort study. Gastroenterology. 2003 

Aug;125(2):429-36. PubMed PMID: 12891545. 

9. Stein EM, Rogers H, Leib A, McMahon DJ, Young P, 

Nishiyama K, Guo XE, Lewis S, Green PH, Shane E. 

Abnormal Skeletal Strength and Microarchitecture in 

Women With Celiac Disease. J Clin Endocrinol Metab. 

2015 Jun;100(6):2347-53. doi: 10.1210/jc.2015-1392. 

Epub 2015 Apr 13. PubMed PMID: 25867815; PubMed 

Central PMCID: PMC4454795. 

10. Pantaleoni S, Luchino M, Adriani A, Pellicano R, 

Stradella D, Ribaldone DG, Sapone N, Isaia GC, Di 

Stefano M, Astegiano M. Bone Mineral Density at 

Diagnosis of Celiac Disease and after 1 Year of Gluten-

Free Diet. The Scientific World Journal, vol. 2014, 

Article ID 173082, 6 pages, 2014. 

doi:10.1155/2014/173082 

11. Kemppainen T, Kröger H, Janatuinen E, Arnala I, 

Lamberg-Allardt C, Kärkkäinen M, Kosma VM, 

Julkunen R, Jurvelin J, Alhava E, Uusitupa M. Bone 

recovery after a gluten-free diet: a 5-year follow-up 

study. Bone. 1999 Sep;25(3):355-60. PubMed PMID: 

10495140. 
 
Submitted July 18, 2015 


