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Sir,
A 48‑year‑old perimenopausal woman presented with recurrent 
fractures of both right and left femur, precipitated by minimal 
trauma while walking, one in May 2017 and another in June 
2018. She had consulted local hospital for the same and was 
under management for primary osteoporosis based on DEXA scan 
reports showing a T score of less than ‑2.5. She was started on IV 
zoledronic acid 1 year ago, with precipitation of acute bone pains. 
Following this, 3 months later, she was started on Inj. teriparatide 
20 µg daily. However, she had been worked up for metabolic 
bone disease, which was considered negative by her treating team. 
There was, however, a marginal elevation of PTH levels (80 pg/
ml). Despite being on teriparatide, her bone pains had worsened 
which restricted her daily activity significantly; she was wheelchair 
bound for 2 months, at the time of presentation. On examination, 
while presenting at our center, the patient was nonambulant with 
severe proximal weakness and bone pains. Even slight involuntary 
movements associated with bone tenderness.

Further, we stopped her teriparatide for 1 week and evaluated 
her once again for the metabolic bone disease  [Table  1]. 
Simultaneously, we performed the analysis of urine phosphorus 
and creatinine, which showed results consistent with phosphate 
wasting disorder. Fractional excretion of phosphate (FePi) was 
22.05% in the setting of low serum phosphorus.

We strongly suspected an acquired phosphate wasting disorder. 
Considering the limited availability of FGF‑23 marker in 
our institutions, she was referred for a 68‑Ga DOTANOC 
PET CT scan on suspicion of any neuroendocrine tumor that 
could be the cause of tumour‑induced osteomalacia  (TIO). 
The scan reports revealed a local subcutaneous somatostatin 
receptor‑expressing mass of 1.6  ×  1.2  ×  1.1  cm in the left 
Medial gluteal region [Figure 1]. A subsequent USG of the 
local area revealed a hypoechoic lesion in the same area.

Since the suspected TIO lesion was located subcutaneously 
coupled with the poor functional status of the patient, we 

proceeded to a quick excision of the said lesion under local 
anesthesia. Grossly the lesion was well circumscribed, 2 
cm in maximum dimension which under light microscopy 
showed  spindle cells in haphazard pattern, in a collagenous 
stroma [Figure 2a and b]. By Immunohistochemistry, the 
spindle cells were positive for Vimentin  [Figure 2c] and 
few clusters were positive for CD68 [Figure 2d]. Based on 
Histomorphological and immunohistochemical features, the 
diagnosis of  Benign Fibrous Histiocytoma was rendered. In 
most cases of TIO, small, benign, mesenchymal soft tissue 
tumors are major determinants for increased FGF23 level 
production in the body. Besides causing phosphaturia, FGF23 
inhibits renal 1α‑hydroxylase, the enzyme that converts 
25‑hydroxy vitamin D to its active form, 1,25‑dihydroxy 
vitamin D.[1] Clinical features of bone pains, fatigue, proximal 
myopathy, and fragility fractures are noticed in most cases 
encountered.[2]

Diagnosis of TIO: Is Serum FGF23 Measurement always the 
Answer?

Table 1: Laboratory parameters during the course of the disease

Test Before surgery After surgery

3rd Mar 19 5th Mar 19 29th Mar 19 (1 week post‑surgery) 13th Apr 19 12th May 19 12th Aug 19
Sr. Calcium (mg/dl) 9.5 10.4 10.1 mg/dl 9.95 mg/dl 8.7 mg/dl
Sr. Phosphorus (mg/dl) 1.99 2.11 5.78 4.86 mg/dl 5.0 mg/dl 4.2 mg/dl
Sr. alkaline phosphatase (IU/l) 96 86 152 IU/L
Sr. creatinine (mg/dl) 0.85 0.9 0.72 
Urinary phosphorus (mg/dl) 27 24.4 12.4 
Urine creatinine (mg/dl) 52.4 29 48 
FePi (Fractional excretion of phosphate) 22.05% 35.8% 3.23%

Figure 1: White arrows in both panels show a tracer avid enhancing lesion 
in the subcutaneous plane in the left gluteal region medially, measuring 
12*15 mm with Max SUV 7.5
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The patient improved clinically post tumor resection and 
serum phosphorus levels returned to 5.78 mg/dl within a week 
of resection. Her proximal thigh muscle strength improved 
and the patient was able to walk without the aid of crutches, 
within a span of 3–4  months post resection. Considering 
her normalization of biochemical parameters and clinical 
improvement post tumor resection, a presumptive diagnosis 
of TIO was confirmed.

Although FGF‑23 levels are considered the gold standard for 
diagnosing TIO, the differences in sensitivity of FGF‑23 marker 
levels by various diagnostic methods like Kainos intact assay, 
immunotopics C‑terminal assay, and immunotopic intact assay 
are considered a problem.[3] Added to this, few studies have 
reported normal FGF23 levels in clinically suspected TIO cases 
that were subsequently confirmed through 68‑Ga DOTANOC 
scan and clinical improvement post tumor resection.[4] Prior 
studies have also shown DOTATATE PET/CT as a good initial 
step in functional imaging of clinically suspected TIO cases, 
wherein few cases have in fact shown near normal levels of 
FGF‑23.[5] Our case suggests the possibility of diagnosing TIO 
using sound clinical judgment, assessment of biochemical 
parameters, and with the aid of sensitive diagnostic modalities 
like DOTANOC PET CT scan. We suggest that functional 
imaging modalities like DOTANOC PET CT may have a 
role in diagnosis as well as localization of these otherwise 
inconspicuous rare tumors.

Declaration of patient consent
The authors certify that they have obtained all appropriate 
patient consent forms. In the form the patient(s) has/have 
given his/her/their consent for his/her/their images and other 
clinical information to be reported in the journal. The patients 
understand that their names and initials will not be published 

and due efforts will be made to conceal their identity, but 
anonymity cannot be guaranteed.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

Anantharaman Ramakrishnan, Subramanian Kannan1, Rohit Warrier,  
Murali R Nadig2, Shaesta Naseem Zaidi3, Ashwinikumar Kudari4

MAGNA CODE Clinics for Obesity, Diabetes and Endocrinology, 1Department 
of Endocrinology, Diabetes and Metabolism, Narayana Health City Bangalore, 

2Chief Consultant Nuclear Medicine, Physician and Director, NewMedd 
Diagnostics, 3Department of Pathology and Laboratory Services, Narayana 

Health City, 4Surgical Gastroenterology and Robotic Surgery, Narayana Health 
City, Bengaluru, Karnataka, India

Address for correspondence:  
Dr. Anantharaman Ramakrishnan,  

703 1st Floor 30th Main BTM 2nd Stage, Bengaluru ‑ 560 076,  
Karnataka, India.  

E‑mail: anantharaman1979@gmail.com

References
1.	 Perwad F, Portale AA. Vitamin D metabolism in the kidney: Regulation 

by phosphorus and fibroblast growth factor 23. Mol Cell Endocrinol 
2011;347:17‑24.

2.	 Chong  WH, Molinolo  AA, Chen  CC, Collins  MT. Tumor‑induced 
osteomalacia. Endocr Relat Cancer 2011;18:R53‑77.

3.	 Imel  EA, Peacock  M, Pitukcheewanont  P, Heller  HJ, Ward  LM, 
Shulman  D, et  al. Sensitivity of fibroblast growth factor 23 
measurements in tumor‑induced osteomalacia. J Clin Endocrinol Metab 
2006;91:2055‑6.

4.	 Singh D, Chopra A, Ravina M, Kongara S, Bhatia E, Kumar N, et al. 
Oncogenic osteomalacia: Role of Ga‑68 DOTANOC PET/CT scan 
in identifying the culprit lesion and its management. Br J Radiol 
2017;90:20160811.

5.	 Clifton‑Bligh  RJ, Hofman  MS, Duncan  E, Sim IeW, Darnell  D, 
Clarkson A, et al. Improving diagnosis of tumor‑induced osteomalacia 
with Gallium‑68 DOTATATE PET/CT. J Clin Metab 2013;98:687‑94.

Access this article online

Quick Response Code:
Website:  
www.ijem.in

DOI:  
10.4103/ijem.IJEM_640_19

This is an open access journal, and articles are distributed under the terms of the Creative 
Commons Attribution‑NonCommercial‑ShareAlike 4.0 License, which allows others to 
remix, tweak, and build upon the work non‑commercially, as long as appropriate credit 
is given and the new creations are licensed under the identical terms.

How to cite this article: Ramakrishnan A, Kannan S, Warrier R, 
Nadig MR, Zaidi SN, Kudari A. Diagnosis of TIO: Is serum FGF23 
Measurement always the answer?. Indian J Endocr Metab 2020;24:230-1.
© 2020 Indian Journal of Endocrinology and Metabolism | Published by Wolters Kluwer - Medknow

Figure 2: (a) Low power view showing cellular neoplasm with adjacent 
adipose tissue (H&E stain, ×40). (b) Higher magnification shows spindle-
shaped cells with bland oval nuclei, minimal eosinophilic cytoplasm, 
arranged in vague storiform pattern (H&E stain, ×200). (c) Tumour cells 
strongly positive for Vimentin (×400). (d) Scattered clusters are positive 
for CD68 (×400)
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