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Introduction

Celiac disease (CD) is a highly prevalent autoimmune 
disease characterized by chronic intestinal inflammation 
with different degrees of  intestinal atrophy that may be 
associated with malabsorption. In the classic presentation 
of  the disease, seen mainly in children, there is a 
predominance of  digestive symptoms with a clinical 
profile of  malabsorption syndrome.[1] However, on many 
occasions, CD presents atypically with a predominance 
of  extra-intestinal manifestations such as iron deficiency 
anemia, short stature,[2,3] recurrent stomatitis, bone pains, 

infertility, Graves’ disease, Type 1 diabetes mellitus,[4] and 
metabolic bone disease (MBD).[5]

MBD is a less well-recognized manifestation of  CD. It 
could manifest as osteopenia, osteomalacia, osteoporosis, 
and rarely as pathological fractures. CD may be associated 
with low bone mineral density (BMD) even in the absence 
of  classical abdominal symptoms.[5] Osteoporosis was 
seen in 6.8% of  the CD patients who had presented with 
extraintestinal manifestations.[6] Osteoporosis is usually 
a complication of  most severe form of  CD and it is 
uncommon to have MBD as the only presentation of  CD. 
We report severe MBD as the only manifestation of  CD.

Materials and Methods

Records of  patients with CD (n = 825) seen at the 
Department of  Gastroenterology and Endocrinology 
of  Post Graduate Institute of  Medical Education and 
Research, Chandigarh, with symptomatic MBD during 
January 2002 to December 2011 were reviewed. The 
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study was approved by the Institute Ethics Committee 
and written consent from each patient was taken. Data 
retrieved included presenting symptoms, previous 
diagnosis, history of  diarrhea, ingestion of  drugs known to 
affect the BMD (steroids, anticonvulsants, anticoagulants, 
calcium supplements), any coexisting morbidities likely to 
affect BMD (chronic liver disease, chronic kidney disease, 
thyrotoxicosis , other malabsorption disorders), pregnancy, 
smoking, alcohol of   ≥3 drinks/day, and prior treatment 
received. Physical examination findings of  anthropometry, 
signs rickets/osteomalacia, and bony deformities were 
recorded.

The investigations details retrieved included hemogram, 
calcium profile, liver and renal function tests, 25 hydroxy 
vitamin D (25 OHD), and intact parathyroid hormone 
(iPTH), thyroid function tests, gonadal function tests, 
and serum cortisol. Serum iPTH was measured by 
immunochemiluminiscence assay and 25 (OH) vitamin D3 
was estimated by radioimmunoassay in all patients. BMD 
was estimated on a Norland dual energy X-ray absortiometer 
434D142 Rev. F in all patients at the lumbar spine and hip. A 
T-score of  <-1 was considered as ospteopenic and T-score 
<-2.5 at any of  these sites was considered osteoporosis. [7] 
Anti-tissue trans-glutaminase antibody was estimated 
by enzyme-linked immunosorbent assay (ELISA), (Blue 
Well; D-Tek, Mons, Belgium). Those positive for tTGAb 
were subjected to endoscopy, and mucosal details in the 
descending part of  the duodenum were recorded, and two 
to four biopsies were taken. Histological interpretation was 
done by an experienced pathologist as per the modified 
Marsh classification.[8] Patients were diagnosed to have 
CD as per the modified European Society of  Pediatric 
Gastroenterology, Hepatology and Nutrition (ESPGHAN) 
criteria.[9] CD was treated with a gluten-free diet, calcium 

(500 mg/day), vitamin D (600 000 IU cholecalciferol 
intramuscular stat followed by 60,000 IU monthly oral), 
iron, and multivitamin supplementation including folic 
acid and vitamin B12.[10] The patients were followed for 
a minimum period of  6 months. Relevant biochemical 
investigations and endoscopy findings of  these patients 
are mentioned in Tables 1 and 2.

Results

A total of  825 patients of  CD were seen during this time 
period, out of  which 5 (0.6%) had monosymptomatic 
presentation as symptomatic MBD without any 
gastrointestinal complaints. Salient presenting features of  
each case are given below briefly along with the investigative 
build up in Tables 1 and 2.

Case 1: A 48-year-old postmenopausal lady presented with 
diffuse body aches and pains for past 2 years. She developed 
progressively, increasing difficulty in rising from the 
squatting posture and walking, and sustained pathological 
fracture of  right forearm 2 months before admission. She 
had no history of  chronic diarrhea, pain abdomen, hepatic, 
or renal impairment and no history of  consumption of  
antitubercular, antiepileptics, or glucocorticoids. She was 
confined to bed for 1 year before admission and had 
poor sunlight exposure. She had received intermittent 
calcium and vitamin D supplements without significant 
improvement.

On examination, she was bed bound, appeared thin, frail, 
and had generalized bony tenderness. She had kyphosis 
and shrunken pelvis. The right upper limb was immobilized 
in a plaster cast and there was limitation of  movements 
of  left elbow and wrist. She had generalized atrophy of  

Table 1: Biochemical and hormonal profile (before and after gluten-free diet)
Parameter patient Age/sex Serum calcium  

(N, 9-11 mg/dl)
Alkaline phosphatase 

(N, 3–13 KAU)
25 (OH) vitamin D  

(N, 9-37 ng/ml)
i PTH 

 (10-69 pg/ml)

B A B A B A B A
1 48,F 8.2 8.8 39 45 5 19.3 98 70
2 35,F 8.2 8.9 30 28 6.9 21 276 17
3 45,M 9.2 10.5 62 110 5 34 40 40
4 45,M 8.8 9.1 76 60 29.1 - 16.9 -
5 14,M 9.2 9.9 282 102 47.6 59.1 16.1 10.42

B: Before gluten-free diet, A: After gluten-free diet, iPTH: Serum intact parathormone

Table 2: Serum tissue transglutaminase levels and doudenoscopy findings of patients
Patient Serum tTg IgA (U/ml) (normal < 50 u/ml) UGIE findings
1 78 Stunted and scalloped folds in descending duodenum
2 421 NA
3 483 Scalloped mucosal folds in duodenum
4 121 Stunted mucosal folds of duodenum in its descending part
5 189 Mild grooving with decreased mucosal folds

tTg IgA: Serum tissue transglutaminase, UGIE: Upper gastrointestinal endoscopy
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muscles with decrease in muscle strength (power was 3/5). 
Skeletal survey showed generalized severe osteopenia with 
tufting of  phalanges. She had fracture of  multiple ribs 
[Figure 1], wedge collapse of  upper and lower thoracic 
vertebrae, triradiate pelvis with coxa-vara and protrusio 
acetabuli [Figure 2], fracture of  inferior ramii of  pelvis, 
right humerus, and upper end of  left ulna. Her 99mTc 
methylene-diphosphonate (MDP) bone scan showed 
generalized increase in metabolic activity over the skeleton. 
Dual energy X-ray absorptiometry (DEXA) showed 
T-score of  -4.9 at neck of  femur and -7.1 at lumbar spine 
(L1-L4). She gradually improved and during follow-up of  
1 year with the CD treatment protocol, her fractures had 
healed [Figure 3], and she was able to stand with support. 
Subsequently, at the end of  3 years of  follow-up, she is 
performing her all house hold work.

Case 2: A 35-year-old lady presented with progressively 
worsening aches and pains over the back and thigh of  
1 year duration. She also complained of  easy fatigability 
and difficulty in getting up from squatting posture and 
walking. She had history of  generalized seizures, from 13 
years of  age and for that she received various antiepileptics 
(phenobarbitone, carbamazepine, and phenytoin) for a 
variable period in the past. She was on phenytoin and 
lamotrigine for the past 7 years. She had no history of  
hepatic or renal dysfunction. She had adequate sunlight 
exposure; however, milk intake was inadequate and she 
was not on any calcium supplements.

On examination, she had significant pallor, tenderness over 
the thigh and calf, but no skeletal deformities or evidence 
of  malnutrition. Skeletal survey revealed generalized 
osteopenia. DEXA scan showed T-score of  -4.9 over 
lumbar spine and -3.9 over neck of  femur. Her anemia, 
bone pains, and proximal muscle weakness improved 
during 1 year of  follow-up with CD treatment.

Case 3: A 45-year-old male presented with diffuse body aches, 
proximal muscle weakness, and progressive deformity of  the 
chest of  3 years duration. He sustained fracture of  the left 
humerus after a trivial fall which had failed to unite. He had 
difficulty in bearing weight on right lower limb and walked 
with a limp. He had no gastrointestinal manifestations or 
chronic drug intake interfering with bone metabolism except 
for a history of  chronic alcohol consumption and poor 
nutritional intake. He had received calcium and vitamin D 
supplements for variable period earlier.

On examination, he had kyphosis, loss of  chest volume, and 
pectus carinatum. He had limitation of  movement of  the 
right hip joint and tenderness over all muscle groups. Skeletal 
survey showed diffuse rarefaction of  the bones, looser zone 
in pubic ramii and scapula, fractures over multiple ribs, neck 
of  left humerus, and neck of  the right femur. DEXA scan 
of  the lumbar spine showed T-score of  -1.8 with increased 
osteoblastic activity at multiple sites on 99mTc MDP bone scan. 
He had remarkable relief  in bone pains with CD treatment 
during follow-up of  six months. The fracture site showed a 
good callous response except for right hip joint, for which 
he underwent total hip replacement [Figure 4].

Case 4: A 45-year-old male presented with inability to 
bear weight on his lower limbs and unable to walk since 
8 months. Fragility fractures of  bilateral neck of  femur 
were detected. He was obese with a BMI of  31.2 kg/m2, 
non- alcoholic, non-smoker, no history of  chronic drug 
intake, and had no comorbities. He denied any history of  
trauma, diarrhea, or shortness of  breath.

On examination, he had no palpable bony deformities. He 
had normal liver, renal function tests, and he was euthyroid 
and eugonadal. Skeletal survey revealed bilateral fractures 

Figure 1: Chest X-ray P-A view showing fracture of multiple ribs (arrows)
Figure 2: X-ray of pelvis showing triradiate pelvis, separation of pubic 
symphysis, and coax vara deformity of neck of left femur
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of  neck of  femur and 99mTc MDP bone scan suggested 
increased osteoblastic activity at fracture sites. DEXA scan 
showed T score of  -2.26 over lumbar spine and Z-score 
of  -1.9. He sustained no new fractures with gluten-free 
diet over 1 year of  follow-up and gradually improved with 
restoration of  his weight bearing capacity.

Case 5: A 14-year-old boy presented with multiple recurrent 
pathological fracture of  long bones of  lower limbs, over 
the past 6 years. He had poor exposure to sunlight and 
poor consumption of  dairy products. He had received 
intermittent calcium and vitamin D supplement without 
significant improvement. He denied any history of  
childhood diarrheal illness.

On examination, he was normal built with early pubertal 
changes suggestive of  Tanner’s stage 3. He was crippled 
because of  lower extremity fractures with obvious deformities 
of  lower limb. He had normal liver, renal function tests, and 
he was euthyroid. Skeletal survey revealed bilateral fractures 
of  lower end of  femur. His pelvic X-ray revealed bilateral 
protrusio acetabuli. DEXA scan showed Z-score of  -3.76 
over lumbar spine and -3.9 at femur neck. After starting 
treatment he has sustained no new fractures over 1 year of  
follow-up and was able to walk again without support.

Discussion

We have shown that the patients of  CD can present with 
various musculoskeletal signs and symptoms like bone 
pains, proximal muscle weakness, osteomalacia, osteopenia, 
osteoporosis, and even pathological fractures. All these 
patients had monosymptomatic presentation in the form 
of  severe MBD without any obvious gastrointestinal 
manifestations. They had decreased BMD with three 
of  them having florid osteomalacia and all of  them had 
osteopenia and/or osteoporosis. None of  our patients 

had gastrointestinal manifestations and were being treated 
by orthopedicians and internists without a suspicion of  
CD. Severe MBD (osteoporosis and fractures) has been 
reported to occur only when manifestation of  CD is 
florid.[2] Various case–control studies and population-based 
surveys have presented contrasting evidence about the risk 
for fractures in CD.[11-19] A recent meta-analysis, however, 
suggested that there is a definite increased risk of  fractures 
by 43% in patients with CD.[20]

Our patients presented with primarily skeletal complaints 
mainly in the form of  fragility fractures without any 
obvious gastrointestinal manifestations. Four of  the five 
patients had additional risk factors for MBD like the 
first patient had become symptomatic after menopause 
and severity of  symptoms forced her to remain indoors. 
The second patient was on antiepileptics for many years 
before her presentation. The third patient reported chronic 
alcohol consumption associated with poor dietary intake. 
The fourth patient had no predisposing factor for MBD. 
Fifth patient had poor sunlight exposure and milk product 
intake, though he was vitamin D sufficient due to recent 
cholecalciferol supplementation. The calcium profile, 25 
(OH) D, and iPTH levels in two patients (cases 1 and 2) 
suggested osteomalacia due to vitamin D deficiency with 
secondary hyperparathyroidism and a mix of  osteomalacia 
and osteoporotic fractures. The third patient (case 3) 
presented with severe osteomalacic myopathy and the other 
two patients presented with pathological fractures. The loss 
of  BMD was maximum in first case but was significantly 
abnormal in rest of  the cases also. In all the patients, 
serology was suggestive of  CD and duodenal biopsy was 
consistent with CD in all the four patients who underwent 
doudenoscopy.

CD affects bone mineral metabolism by multiple 
mechanisms. Etiopathogenesis of  osteoporosis may differ 

Figure 3: X-ray legs showing healing looser’s zone and fractures (arrows) Figure 4: X-ray pelvis showing right hip prosthesis after replacement
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according to whether the presentation is classic or atypical. 
The mild, asymptomatic forms may reduce bone mass 
by a different mechanism related to the secretion of  
inflammatory cytokines with increase in interferon-, IL- 6, 
TNFα, and IL-18 and reduced levels of  IL-12. The 
inflammatory cytokines (IL-1, IL-6, and TNFα) increase 
bone resorption, by acting directly on the osteoclasts 
or increasing the RANKL/OPG ratio.[21] However, the 
classic severe forms of  CD with evident malabsorption 
cause reduction in plasma calcium, vitamin D levels, and 
vitaminD transporting protein (calbindin). These deficits 
lead to secondary hyperparathyroidism, which in turn 
leads to increased bone remodeling resulting in reduced 
bone mass, alteration of  bone quality, with the consequent 
reduction in bone strength, and risk of  fractures. Other 
endocrine factors that may contribute to this process are 
a reduction in IGF-1 related to the malabsorption of  zinc 
and reduced levels of  leptin.[22]

Our patients had an unusually severe bone involvement 
despite having no gastrointestinal symptoms. Four of  the 
five patients had one or more additional factors contributing 
for metabolic bone disorder like post menopausal state, 
antiepileptic drug use, chronic alcohol consumption and 
malnutrition, associated vitamin D deficiency, and delay in 
diagnosis which could have contributed to aggressiveness 
of  the bone disease. DEXA scan was useful to quantitate 
bone loss in our CD patients. However, considering the 
high prevalence of  CD (1%) and the modestly increased 
risk of  fracture, densitometric studies of  all celiac 
patients, as in menopausal women, are not considered 
cost-effective.[5] In the absence of  evidence-based studies, 
densitometric studies can be done only in subgroups at 
high risk of  fracture like non-compliant patients or those 
in whom a gluten-free diet has failed, patients treated with 
corticosteroids, hypogonadism, age older 70 years, BMI 
lower 20, and previous fragility fractures.[23] However, as CD 
may be silent, with osteoporosis as the first manifestation 
like in our patients, some authors suggest the need for celiac 
screening in all osteoporotic patients, or at least those who 
fail treatment.[24]

The specific indications for treatment for osteoporosis in 
patients with CD are fragility fracture and low BMD with 
an increased risk of  fracture. Gluten-free diet alone in CD 
patients has been shown to cause significant increase in BMD 
and results similar to those achieved by bisphosphonates 
in the treatment of  post-menopausal osteoporosis, with 
a reduction in bone remodeling.[25,26] Gluten-free diet was 
also associated with reduction in PTH levels, improvement 
in vitamin D levels, and other biochemical parameters. [27,28] 
However, there are no systematic data on the efficacy 
of  bisphosphonates for the treatment of  osteoporosis 

in patients with CD. Zoledronate given as a yearly dose 
showed efficacy in reducing vertebral, non-vertebral and 
hip fractures in post-menopausal women including few with 
CD.[29] Recently, Widjaja et al. have reported improvement 
in T-score and Z-score in a single patient of  CD with 
osteoporosis after 18 months of  oral alendronate use in a 
dose of  10 mg/day.[30] All our patients showed remarkable 
improvement in clinical, biochemical, and radiological 
parameters with gluten-free diet, calcium, and vitamin D 
supplementation.

To conclude, we have reported five patients of  CD with 
symptomatic MBD without any other gastrointestinal 
manifestations. Four of  the patients had additional risk 
factors which might have contributed to the severity of  
metabolic bone disease. Bone manifestations were readily 
correctable on administration of  gluten-free diet. CD 
should be looked for routinely in patients presenting with 
unexplained metabolic bone disease.
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