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Abstract 
 
Osteomalacia is one of the post-gastrectomy complications resulting from the impaired absorption of vitamin D and 
calcium.1 Vitamin D deficiency or osteomalacia can be diagnosed by clinical, biochemical and radiographic 
parameters, and bone biopsy. The radiologic findings of “Looser zones” or pseudofractures aid in the diagnosis. 
Severe generalized pain, mimicking rheumatologic disorders is one of the features that maybe a presenting complaint 
of osteomalacia. We report a case of osteomalacia as a consequence of gastric by-pass surgery.  
 
KeyÊwords:Êosteomalacia,Êpost-gastrectomy,Êmalabsorption,ÊLooserÊzonesÊ

Ê
INTRODUCTION 
 
Osteomalacia is a condition of defective skeletal 
mineralization in adults. Generalized aches and pain may 
be one of the presenting features in osteomalacia and it 
can be overlooked and misdiagnosed as a rheumatological 
disorder. Vitamin D deficiency is a recognized 
complication of gastric by-pass surgery due to 
malabsorption of vitamin D and calcium. 
 
CASE 
 
A 33-year-old Indian woman presented with the 
complaint of generalized body pain. Previously she had 
been treated as a case of rheumatoid arthritis by her 
primary care doctor. She had been frequently taking 
various analgesics for the pain, which she had felt for 
many years. The pain was non-specific and not well-
localized but more noticeable in the four extremities, 
shoulders and chest. Severe pain was experienced even 
with light touch. She also complained of difficulty in 
getting up from a sitting position.  
 
She had a gastric bypass surgery at the age of 14 for 
complicated peptic ulcer. Since then, she had been having 
frequent loose bowel movement, with no apparent blood, 
mucus or steatorrhoea. Other than worsening with intake of 
coffee, tea or milk, there were no other specific identified 
aggravating factors for the diarrhea.  During this time, she 
experienced repeated attacks of epigastric pain and vomiting 
of gastric contents and occasional bile-stained fluid. She 
became fastidious with her diet and only ate rice, beans and 
dried fish. She also felt weak and breathless on exertion. 

On physical examination, the patient appeared pale and 
thin, with a body weight of 41.8 kg, height of 1.63 m, and 
body mass index of 15.8 kg/m2. Her blood pressure was 
90/60 mmHg and pulse rate was 88/min. Respiratory and 
cardiovascular examinations were normal. Abdominal 
examination was unremarkable apart from a surgical scar. 
On examination of the musculoskeletal system, there was 
neither joint swelling nor deformity. Tenderness was 
elicited on pressure over her chest and limbs. On 
neurological examination, there was no significant 
neurologic deficit. 
 
Initial laboratory tests revealed a hemoglobin level of 8.6 
g/dL, with a mean corpuscular volume of 63 fL/cell (Table 
1). The white cell count, platelet, ESR, blood urea and 
electrolytes were within normal range (Table 2). 
Biochemical analysis for malabsorption revealed iron 
deficiency anemia, with low serum iron (5.14 µmol/L), low 
serum ferritin (7.14 ng/mL) and normal total iron-binding 
capacity (59 µmol/L). Corrected calcium level was also low 
(2.1 mmol/L). Vitamin B12, serum folate and serum 
albumin levels were within normal limits. To exclude 
other causes of malabsorption like celiac disease, anti-
gliadin antibodies and anti-endomysium IgA was done 
and were negative. Viral and bacterial causes of enteritis, 
such as antibodies to HIV, hepatitis B, hepatitis C and 
mycobacterium, were all negative. Fecal studies showed 
absence of reducing sugar, glucose, occult blood and fat 
globules. Other endocrine disorders were excluded by 
normal serum cortisol and thyroid function tests (Table 3). 
Tests for rheumatologic disorders such as rheumatoid 
factor, anti-nuclear antibody and antibody to extracted 
nuclear antigen profile were negative (Table 4).  
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Bone profile evaluation showed low inorganic phosphate, 
normal alkaline phosphatase, increased parathyroid 
hormone and reduced 25-OH vitamin D level (Table 5).  
 
With symptoms and biochemical findings correlated with 
osteomalacia, the patient underwent further radiological 
assessment. Radiographs showed small cortical breaks at 
the proximal part of the left femur and the right scapula 
(Figures 1 and 2).  
 
To assess dyspepsia and frequent vomiting, upper GI 
endoscopy was planned but not done, as the patient did 
not give consent. 
 

 
 
Figure 1. X-ray of the right shoulder showing a Looser 
zone (pseudofracture) at the outer surface of the scapula. 
 

 
 
Figure 2.  X-ray of the pelvis showing a Looser zone 
(pseudofracture) at  the left  femur. 

Table 1. ÊHematologic assays 
Variable Result Reference range 
Haemoglobin, g/dL 8.6 11.5-16.5 
Red blood cell count, x 10 12 /L 4.7 3.9 -5.6 
Mean corpuscular volume, fL 63 76-96 
Platelet count, x 109/L 316 150-400 
White blood cell count, x 109/L 5.4 4-11 
   Neutrophil, % 40% 40-75 
   Lymphocyte, % 50% 20-45 
   Monocyte, % 7% 2-10 
   Eosinophil, % 3% 0-6 
   Basophil, % 0% 0-2 
ESR, mm/1st hour 15 6-12 
Vitamin B12, pg/mL 421 200-900 
Serum folate, ng/mL 10.1 4.6-16 
Serum iron, µmol/L 5.14 6.6-26 
Total iron-binding capacity, µmol/L 59 49-69 
Serum ferritin, ng/mL 7.14 13-150 
 

Table 2. ÊBiochemical assays 
Variable Result Reference range 
Fasting glucose, mg/dL 85.4 59-115 
HbA1C, % 4.6 4-6.5 
Urea, mg/dL 5 7-18 
Sodium, mmol/L 140 137-150 
Potassium, mmol/L 3.8 3.5-5.3 
Chloride, mmol/L 106 96-108 
Bicarbonate, mmol/L 26 22-29 
Creatinine, µmol/L 40 45-84 
Magnesium, mg/dL 2.3 1.3-2.1 
Total protein, g/dL 6 6-7.8 
Albumin, g/dL 3.5 3.5-5.5 
Stool reducing substance Absent   
Stool for glucose Negative   
Stool for fat globules   Negative  
Stool for occult blood Negative   
 

Table 3. ÊHormonal assays 
Variable Result Reference range 
Thyroid stimulating hormone, mIU/L 1.08 0.27-4.2 
Free thyroxine, ng/dL 1.3 0.932-1.71 
Cortisol, µg/dL 12.34 2.3-11.9 
Parathyroid hormone, pg/mL 248.8 15-65 
 

Table 4. ÊÊScreening test results for rheumatologic and 
connective tissue disorders 
Variable Result Reference range 
Rheumatoid factor, IU/mL 7 0-14 
Anti-nuclear antibody Negative  
Anti-extracted nuclear antigen 
profile 
   Antibodies to nRNP/Sm 
   Antibodies to Sm 
   Antibodies to SS-A 
   Antibodies to SS-B 
   Antibodies to Rib.P-Protein 
   Antibodies to Ro-52 
   Antibodies to Scl-70 
   Antibodies to Jo-1 
   Antibodies to CENP B 
   Antibodies to dsDNA 
   Antibodies to nucleosomes  
   Antibodies to histones 

  

 

Table 5. ÊBone profile 
Variable Result Reference range 
Calcium, mmol/L 2.07 2.12-2.52 
Corrected calcium, mmol/L 2.1  2.12-2.52 
Inorganic phosphate, mmol/L 0.6 0.78- 1.65 
25-OH vitamin D, mmol/L 17.6 75-100 
Alkaline phosphatase, IU/L 109 39-117 
Parathyroid hormone, pg/mL 248.8 15-65 
 

�	

DISCUSSION 
 
We evaluated a case of osteomalacia due to vitamin D 
deficiency as a consequence of previous gastric bypass 
operation, presenting with long standing, undiagnosed 
generalized aches and pain. While clinical and radiologic 
findings (pseudofractures or Looser zones over the 
periosteal surface of the femur and the outer border of 
scapula, Figures 1 and 2) favor the diagnosis of 
osteomalacia, we also encountered some dilemmas in her 
biochemical findings. Low levels of serum 25-OH vitamin 
D, calcium and phosphate were accompanied by high 
parathyroid hormone and upper normal alkaline 
phosphatase. Although increased serum alkaline 
phosphatase activity is a typical association of 
osteomalacia, some may have normal or borderline levels.2 

 
A cohort study on 80 Asians and 4 Europeans with 
osteomalacia revealed that some patients had normal levels 
of calcium (66%), phosphate (81%) and alkaline 
phosphatase  (29%).3 A study in India also found that serum 
vitamin D levels may not be correlated with serum alkaline 
phosphatase levels.4 Our case also supported their findings.  
 
Our patient had a significantly elevated PTH, which has 
been found to be a better determinant of histological 
osteomalacia than 25-OH vitamin D in Asian 
populations.3,5,6 Although the definitive diagnosis for 
osteomalacia is established by bone biopsy with double 
tetracycline labelling, the history of gastrectomy together 
with radiologic and biochemical findings are sufficient for 
the diagnosis in this case.1 

 
Osteomalacia is not an uncommon metabolic bone disease 
in the Southeast Asian region.7 It may be found in up to 
18% of patients who underwent gastrectomy for peptic 
ulcer disease, and 30% of patients with gastric surgery or 
bypass for obesity.2,8 It has been reported that gastric 
bypass operation predisposes the patients to severe 
vitamin D deficiency and osteomalacia in the absence of 
pharmacologic doses of vitamin D therapy.9 The severity 
depends on the duration and extent of the surgery. Apart 
from vitamin D, calcium absorption is also impaired due to 
exclusion of the duodenum.1,8,10 The possible mechanism of 
vitamin D deficiency/osteomalacia is the short duration of 
interaction of gastric acid and ingested food affecting the 
activation of pancreatic enzymes. This subsequently leads 
to impaired absorption of fat, causing deficiency in fat-
soluble vitamins A, D, E and K.11 Another mechanism is the 
reduction in gastric volume, causing the patient to 
consume small quantities and affecting dietary choices.1 
There is a higher risk of development of metabolic bone 
disease in those who have undergone Billroth II operation 
compared to Billroth I, where the duodenum is excluded.1 

In this case, apart from her previous gastric bypass surgery, 

the patient also had decreased intake because of her 
dyspepsia and vomiting. The pigmented skin and reduced 
sun exposure may also have contributed to osteomalacia. 
 
CONCLUSION AND LEARNING POINTS 
 
Osteomalacia can present with non-specific aches and 
pain. It should be highly suspected especially in patients 
who have undergone gastric bypass operation. The 
typical findings of both laboratory and radiologic 
investigations, with the exception of a normal alkaline 
phosphatase level, were presented in this case report. It is 
essential to monitor for nutritional deficiencies, especially 
vitamin D, in these patients. 
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in the Southeast Asian region.7 It may be found in up to 
18% of patients who underwent gastrectomy for peptic 
ulcer disease, and 30% of patients with gastric surgery or 
bypass for obesity.2,8 It has been reported that gastric 
bypass operation predisposes the patients to severe 
vitamin D deficiency and osteomalacia in the absence of 
pharmacologic doses of vitamin D therapy.9 The severity 
depends on the duration and extent of the surgery. Apart 
from vitamin D, calcium absorption is also impaired due to 
exclusion of the duodenum.1,8,10 The possible mechanism of 
vitamin D deficiency/osteomalacia is the short duration of 
interaction of gastric acid and ingested food affecting the 
activation of pancreatic enzymes. This subsequently leads 
to impaired absorption of fat, causing deficiency in fat-
soluble vitamins A, D, E and K.11 Another mechanism is the 
reduction in gastric volume, causing the patient to 
consume small quantities and affecting dietary choices.1 
There is a higher risk of development of metabolic bone 
disease in those who have undergone Billroth II operation 
compared to Billroth I, where the duodenum is excluded.1 

In this case, apart from her previous gastric bypass surgery, 

the patient also had decreased intake because of her 
dyspepsia and vomiting. The pigmented skin and reduced 
sun exposure may also have contributed to osteomalacia. 
 
CONCLUSION AND LEARNING POINTS 
 
Osteomalacia can present with non-specific aches and 
pain. It should be highly suspected especially in patients 
who have undergone gastric bypass operation. The 
typical findings of both laboratory and radiologic 
investigations, with the exception of a normal alkaline 
phosphatase level, were presented in this case report. It is 
essential to monitor for nutritional deficiencies, especially 
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Bone profile evaluation showed low inorganic phosphate, 
normal alkaline phosphatase, increased parathyroid 
hormone and reduced 25-OH vitamin D level (Table 5).  
 
With symptoms and biochemical findings correlated with 
osteomalacia, the patient underwent further radiological 
assessment. Radiographs showed small cortical breaks at 
the proximal part of the left femur and the right scapula 
(Figures 1 and 2).  
 
To assess dyspepsia and frequent vomiting, upper GI 
endoscopy was planned but not done, as the patient did 
not give consent. 
 

 
 
Figure 1. X-ray of the right shoulder showing a Looser 
zone (pseudofracture) at the outer surface of the scapula. 
 

 
 
Figure 2.  X-ray of the pelvis showing a Looser zone 
(pseudofracture) at  the left  femur. 

Table 1. ÊHematologic assays 
Variable Result Reference range 
Haemoglobin, g/dL 8.6 11.5-16.5 
Red blood cell count, x 10 12 /L 4.7 3.9 -5.6 
Mean corpuscular volume, fL 63 76-96 
Platelet count, x 109/L 316 150-400 
White blood cell count, x 109/L 5.4 4-11 
   Neutrophil, % 40% 40-75 
   Lymphocyte, % 50% 20-45 
   Monocyte, % 7% 2-10 
   Eosinophil, % 3% 0-6 
   Basophil, % 0% 0-2 
ESR, mm/1st hour 15 6-12 
Vitamin B12, pg/mL 421 200-900 
Serum folate, ng/mL 10.1 4.6-16 
Serum iron, µmol/L 5.14 6.6-26 
Total iron-binding capacity, µmol/L 59 49-69 
Serum ferritin, ng/mL 7.14 13-150 
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Thyroid stimulating hormone, mIU/L 1.08 0.27-4.2 
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Table 4. ÊÊScreening test results for rheumatologic and 
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Anti-extracted nuclear antigen 
profile 
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   Antibodies to Sm 
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   Antibodies to Rib.P-Protein 
   Antibodies to Ro-52 
   Antibodies to Scl-70 
   Antibodies to Jo-1 
   Antibodies to CENP B 
   Antibodies to dsDNA 
   Antibodies to nucleosomes  
   Antibodies to histones 

  

 

Table 5. ÊBone profile 
Variable Result Reference range 
Calcium, mmol/L 2.07 2.12-2.52 
Corrected calcium, mmol/L 2.1  2.12-2.52 
Inorganic phosphate, mmol/L 0.6 0.78- 1.65 
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Alkaline phosphatase, IU/L 109 39-117 
Parathyroid hormone, pg/mL 248.8 15-65 
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DISCUSSION 
 
We evaluated a case of osteomalacia due to vitamin D 
deficiency as a consequence of previous gastric bypass 
operation, presenting with long standing, undiagnosed 
generalized aches and pain. While clinical and radiologic 
findings (pseudofractures or Looser zones over the 
periosteal surface of the femur and the outer border of 
scapula, Figures 1 and 2) favor the diagnosis of 
osteomalacia, we also encountered some dilemmas in her 
biochemical findings. Low levels of serum 25-OH vitamin 
D, calcium and phosphate were accompanied by high 
parathyroid hormone and upper normal alkaline 
phosphatase. Although increased serum alkaline 
phosphatase activity is a typical association of 
osteomalacia, some may have normal or borderline levels.2 

 
A cohort study on 80 Asians and 4 Europeans with 
osteomalacia revealed that some patients had normal levels 
of calcium (66%), phosphate (81%) and alkaline 
phosphatase  (29%).3 A study in India also found that serum 
vitamin D levels may not be correlated with serum alkaline 
phosphatase levels.4 Our case also supported their findings.  
 
Our patient had a significantly elevated PTH, which has 
been found to be a better determinant of histological 
osteomalacia than 25-OH vitamin D in Asian 
populations.3,5,6 Although the definitive diagnosis for 
osteomalacia is established by bone biopsy with double 
tetracycline labelling, the history of gastrectomy together 
with radiologic and biochemical findings are sufficient for 
the diagnosis in this case.1 
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vitamin D deficiency and osteomalacia in the absence of 
pharmacologic doses of vitamin D therapy.9 The severity 
depends on the duration and extent of the surgery. Apart 
from vitamin D, calcium absorption is also impaired due to 
exclusion of the duodenum.1,8,10 The possible mechanism of 
vitamin D deficiency/osteomalacia is the short duration of 
interaction of gastric acid and ingested food affecting the 
activation of pancreatic enzymes. This subsequently leads 
to impaired absorption of fat, causing deficiency in fat-
soluble vitamins A, D, E and K.11 Another mechanism is the 
reduction in gastric volume, causing the patient to 
consume small quantities and affecting dietary choices.1 
There is a higher risk of development of metabolic bone 
disease in those who have undergone Billroth II operation 
compared to Billroth I, where the duodenum is excluded.1 

In this case, apart from her previous gastric bypass surgery, 

the patient also had decreased intake because of her 
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sun exposure may also have contributed to osteomalacia. 
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Figure 2.  X-ray of the pelvis showing a Looser zone 
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Acute Adrenal Insufficiency as the Primary Manifestation of 
Extrapulmonary Tuberculosis: A Case Report 
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Endocrinology, Metabolic Disease and Diabetes Division, Internal Medicine Department  

Brawijaya University - Saiful Anwar General Hospital, Malang, Indonesia 
 
 

Abstract 
 
Acute adrenal insufficiency (AI) is a life-threatening condition. While Addison’s disease (AD) is rare, in developing 
countries, tuberculosis (TB) still remains as the primary cause in 7 to 20% of cases. Urinary TB is also the third most 
common form of extrapulmonary disease. We report a case of 37-year-old male who presented with weakness, 
anorexia, weight loss, dysuria, flank pain and low grade fever. Examination revealed hypotension, hyperpigmentation, 
hyponatremia, hypoglycemia and low serum cortisol. He was diagnosed to have adrenal crisis due to Addison’s disease 
and extrapulmonary TB manifesting as urinary tract infection (UTI). He was treated with corticosteroids and anti-TB 
medications. Urologic reconstructive surgery was subsequently planned..  
 
Key words: Addison’s disease, acute adrenal insufficiency, serum cortisol, urinary symptoms, tuberculosis 
 

INTRODUCTION 
 
ÊAddison’s disease (AD), or primary adrenocortical 
failure, was first described by Thomas Addison in 1855 
following his observations in 6 patients with adrenal 
tuberculosis.1-3 Since then, the most commonly identified 
cause of adrenal failure has been bilateral adrenal 
destruction due to Mycobacterium tuberculosis infection. 
Recent studies also indicate that urinary TB is the third 
most common form of extrapulmonary disease, after 
peripheral lymphadenopathy.4-7 
 
Tuberculosis continues to be a public health problem, as it 
is the most common worldwide cause of mortality from 
infectious disease, with an estimated global incidence of 8 
to 10 million per year.  Failure to treat initial pulmonary 
tuberculosis itself may lead to catastrophic outcomes such 
as peritonitis, lymphadenitis, orchitis and other urogenital 
disease and adrenal insufficiency, among other 
manifestations of extrapulmonary tuberculosis. 
Diagnosing extrapulmonary tuberculosis can also be 
challenging due to poor access to disseminated lesions, 
low rates of bacteriological positivity accounting only for a 
quarter of overall cases, paucibacillary lesions often 
resulting to negative smear results, and the absence of 
pathognomonic histopathologic findings. As such, the 
diagnostic approach to AD and urinary TB is difficult, 
especially in a resource-limited area.8-10 

 
Studies on Addison’s disease and genitourinary TB in 
non-HIV patients are scarce, as these conditions are rare 
and probably underdiagnosed. We report the case of a 
37-year-old male with chronic fever, weight loss, skin 
hyperpigmentation, hypoglycemia and hyponatremia 
due to Addison’s Disease secondary to tuberculosis in 
Malang, Indonesia. 
 

CASE 
 
A 37-year-old male presented with a chief complaint of 
generalized weakness for 4 months, progressing to inability 
to stand independently on the day prior to admission. In the 
last 6 months, he noted dry cough, urinary urgency, 
dysuria, hematuria, right flank pain, decrease in appetite 
and hyperpigmentation of the skin. Two months prior to 
admission, he experienced low grade fever, more often 
observed at night. During the previous week, he began 
having nausea and started vomiting residual food 2 to 3 
times a day, amounting to 50 to 100 mL each episode. He 
also noted passage of 100 to 200 mL of watery, non-bloody 
and non-mucoid stool once to twice a day, accompanied by 
loss of appetite and cold sweats. He noted weight loss of 
approximately 16 kg in the last 4 months.  
 
He was diagnosed with a lung infection necessitating 
thoracentesis 20 years ago. He was declared as “cured” and 
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