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Bénh nhan : Gidi tinh: NAM  Nam sinh: 1991 (30 Tudi)
Yéu cu ghi hinh : XA HINH XUONG Bién nhén : DG0000144-001

S6 nhép vién : 22-0000144
BS chi dinh ¢ sed >

Noi chi dinh : KHOA NOI CO XUONG KHGP
Chén dodn  LOANG XUONG THU PHAT (T-SCORE:-3.0/-2.8) (M81.9); HOAI TUO CHOM
XUONG BUI 2 BEN (M87.8)
o Phwong phap ghi hinh :

- Tiém tinh mach : 20mCi Tc-99m

- Chét gin : MDP

- Ky thudt ghi hinh: toan than 02 binh dién phing truéc va sau.
- Thoi diém ghi hinh: 03 gid sau khi tiém thue.

Mo ta :
- Téng hép thu xa mitc d§ nhe-->vira, dam do khong ddng nhat & chom-cd xuong dui hai bén.
- Gidm hép thu xa cdc xwong suwon hai bén.
- Hap thu xa khong déu & 1/3 trén xuong canh tay hai bén, 1/3 trén xuong try hai bén.

Két luin :
- Tén thuong chém-cd xwong diti hai bén chua rd ban chit. ;
- Hap thu xa bit thudng & cic xwong swon, xwong cinh tay, xwong tru hai bén, nghi do hiu qua
lodng xuwong, : ‘
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(DOB)
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Ngay sinh: 01/01/1991 Gidi tinh : Nam/Male [=1:
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bong Passport no: {
Qudc tich(Nationality): Viét Naleletnamese ™

S6 phiéu: DH0000144-001
(Receipt number)
BS Chidinh : L& BaoLé
(Referring physician)

(Specimens)

Chan doan :  Theo d&i bénh viém cdt séng dinh khdp (M45); Hoai tif chd el

(Diagnosis) (M45); Hoai tif chém xudng dui 2 bén (M87.8)

Xéc nhan: 11:52:03 ngay 21/12/2021, L&y mau lic: 11:51:00 ngay 21/12/2021. Nhan vién 18y mAu: D04-150 .
|

(Received order time)

(Collecting time)

(Collecting staff)

Xég‘fslgém (ll(lits ;ll‘:ﬁ Khoiing tham chiéu \ S4 qui trinh
s) (Ref. ranges) (Procedure) \
XN SINH HOA
(BIOCHEMISTRY)
Ure 20.37 10.2-49.7 mg/dL SH/QTKT-135
Creatinine 0.54 * RFTE 0'72_1;32; dliﬁ: Gl SH/QTKT-147
eGFR (CKD-EPI) 179.03 >= 60 ml/ph/1.73 m2
GOT/ASAT 26 Nam <40 U/L; Nt <31 U/L SH/QTKT-136
GPT/ALAT 40 Nam <41 U/L; Nt <31 U/L SH/QTKT-146
Natri 140 136 — 146mmol/L
Kali 3.62 3.4 —5.1 mmol/L
Pinh luong Clo 103 98 — 109 mmol/L
Pinh hrong Calci toan phin 2.29 2.10 —2.55 mmol/L
Calci ion hoa 1.09 * 1.17- 1.29 mmol/L SH/QTKT-111
1.312 0.5 - 2.2 mmol/L l SH/QTKT-97

Lactate mau (Lactic acid/ mau)
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(Collecting staff)
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s (Test) (Results) (Ref, runues)
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ALP (Phosphatase kiém) 263.65 64 - 300 U/L
Phospho 0412 - % 0.71 - L.32 mmwol/.
3icarbonat (HCO3-) 3889 gl 21531 timol/L
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e umE)Xét nghiém S Két qua ‘_Khoﬁx;g tham chiéu SIF: (j
(Test) (Results) (Ref. ranges) (Pr
. TCO2 27.9 22 - 29 mmol/L
. BEecf 2.4 s & * 3 mmol/L
.Beb 1.6 . £3mmol/L
.pAO2 100 : % 9 mmHg
. P/F Ratio 448 %?‘J ,
. HC03std 3.0-60 mmol/L
. TH
: 11.7-17.4 g/dL
Ghi chii Xét nehiém- T o —
ed Oru!'il wircw = ; - AT SLail )
= Xét nghi¢m \ Két qua Khoang tham chiéu
/
SHNUGC TIEU \
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CONG TYTNHH Y TE HOA HAO- PHONG KHAM DA KHOA L g
Tén ci: TRUNG TAM CHAN DOAN Y KHOA - MEDIC) Diing ky khim tryc tuyén: %
1

254 Hoa Hao, PA, Q.10, TP. Hé Chi Minh Ml.l:'-'.'mdz-':hm-'m_ﬂ-\_'-:
DT: 028.39270284 - 028.39272136, Mail: hoahao254@medic.com.vn | F-0o8¢&pp: Medic Foatao
Qreode kit qua chira bénh én clia quy khisch. Medic khing chiu trich nhibm néu quy khich cung cip cho ngud khic.

OQRCode kél qua .
KHOA CO XUONG KHOP - PHONG: 6
*§832423*
Ho tén:
Dia chi:
DINH
Nghé nghiép: Nong S6 thé BHYT:
Huyét 4p: 125/79 Mach: 86 Cao: 172 ¢cm; Nang: 60kg: Nhiét db: 36.6°C
Ly do di kham: DAU KHOP HANG- DAU LUNG
Lam sang: DAU KHOP HANG- DAU LUNG- 4 NAM
KO SUT CAN
DA PET CT 175 NGHI BENH CHUYEN HOA
BV DHYD- LOANG XUONG- HTCXD
L MRI-CT SCAN (1): MRI Toan Than (LUU Y CS VA KHOP HANG- CE- GIAP- CAN GIAP- THUONG THAN)
2. KHAM BENH (1): Khém CK Khop
Gio Nguoi 1dy mau

TONG SO XET NGHIEM: 17

Creatinine/méu (eGFR) Uric acid CPK-MB ANA - 8 Profiles

Dinh lvong FLC Kappa &

ALT (SGPT) Free T4 Lsmbds RF

hsCRP TSH (Thé hé 3) Anti CCP

NFS (C.B.C) iPTH Ana Test

AST (SGOT) Myoglobin Anti ds DNA

CHI DINH BO SUNG:

DD. CHAU THI KIM THUY
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wes KET Lw:
TOM TAT QUA:
- Thuong tén chit tring dang nét dudi vé thiy tran-dinh hai bén: Bénh ly chit trdng do thuong tén mach

mau nho hodc thuong tén di ching

- Viém xoang tran, sang, ham hai bén

- Khéng thiy theong tén tuyén gidp, can gidp.

- Khéng thuong tén gan, lich, thin va tuyén thuong thin

- Khing dich ty do é bung. Khéng hach chiu va ben cé ¥ nghia bénh ly hai bén

- Theong tén bién d4i tdy xuvong toan cét séng, kém hiy xvong ving xwong cing cut, xwong chidu va hoai
ter chom xwong dii hai bén, kém thueong tén céc co va mé mém xung quanh.

(Tat cac hinh MRI toan thin dueoc lvu vao dia CD)
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PLT 283 (13- DY ¢ Anti SSBE  NEGSC00.13 6o« 08 L2:04-1.2)
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ANA Test (Elisa) NEG SX00.350 S/Co < 04 C2:-A811)
Ant-dsDNA (Elsa) NEG 10.71 Uml « 23 Uiml)

Ngay: 10052022
Khoa Xét nghiém

T™HS. Bs. Nguydn Bdo Toin

KET QUA XET NGHIEM:

TEN XET NGHIEM KET QUA KHOANG THAM CHIEU |MA QT

I. SINH HOA - BIOCHEMISTRY

Alk Phosphatase? 187.8 H|(20-105 U/L) QTSHO57
Phosphorus (P04)? 0.315 L|(0.80 - 1.60 mmol/L) QTSH102
P/Urine| Batky:10.61 |,, ) \mov2an) QTSH102

mmol/L

II. MIEN DICH - IMMUNOLOGY

Vitamin D Total ( 25-OH Vit D )? 35.52 (20 - 50 ng/mL) QTMD198




Chan doan: NHUYEN XUONG- DO HOI CHUNG CAN U TIET FGF 23

THUOC DIEU TRI: (Gém 2 loai thuéc)

1. KALI PHOSPHAT 6X (KALI PHOSPHAT) 30 VIEN
Ngay uéng 02 ldn, lan 01 vién
2. ROCALTROL 0.25MCG (CALCITRIOL) 45 VIEN
Ngay uéng 03 ldn, lan 01 vién (sau dn)
LOI DAN BS Tp.HCM, ngay 16/05/2022 - 10:57

Béc si diéu tri

Bs. CKII. Ma Nguyén Minh Tung

* PKDK Hoa Hao khéng c6 phong kham bén ngoai, vui long vao trong dang ky kham.
* Tai kham xin mang theo don thuéc nay, phim va day du hé so cii.
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REVIEW

FGF23 and Phosphate Wasting Disorders

Xianglan Huang, Yan Jiang, Weibo Xia*

Department of Endocrinology, Key Laboratory of Endocrinology, Ministry of Health, Peking Union Medical College Hospital,
Chinese Academy of Medical Sciences, Shuaifuyuan No. 1, Wangfujing, Dongcheng District, Beijing 100730, China

A decade ago, only two hormones, parathyroid hormone and 1,25(OH);D, were widely recognized to direct-
ly affect phosphate homeostasis. Since the discovery of fibroblast growth factor 23 (FGF23) in 2000 (1), our
understanding of the mechanisms of phosphate homeostasis and of bone mineralization has grown
exponentially. FGF23 is the link between intestine, bone, and kidney together in phosphate regulation.
However, we still do not know the complex mechanism of phosphate homeostasis and bone mineralization.
The physiological role of FGF23 is to regulate serum phosphate. Secreted mainly by osteocytes and osteo-
blasts in the skeleton (2-3), it modulates kidney handling of phosphate reabsorption and calcitriol produc-
tion. Genetic and acquired abnormalities in FGF23 structure and metabolism cause conditions of either
hyper-FGF23 or hypo-FGF23. Hyper-FGF23 is related to hypophosphatemia, while hypo-FGF23 is related to
hyperphosphatemia. Both hyper-FGF23 and hypo-FGF23 are detrimentalto humans. In this review, we will
discuss the pathophysiology of FGF23 and hyper-FGF23 related renal phosphate wasting disorders (4).
Keywords: FGF23; Klotho; hypophosphatemic rickets; XLH; ADHR; ARHR; ENS; OGD; NF; McCune Albright

syndrome; DMP-1; PHEX
Bone Research (2013) 2: 120-132. doi: 10.4248 /BR201302002



Phosphate homeostasis

Phosphate comprises about 1% of total body weight.
About 887 of total body phosphate resides in the lBORE,
14% in the cells, and only 1% in the serum and
extracellular fluids. Maintenance of serum phosphate
within its normal range allows for optimal mineralization
of bone without deposition In vascular and other soft
tissues. Serum phosphate concentration Is determined



Tumor-induced osteomalacia (T1O), also known oncogenic osteomalacia, 1s a rare
paraneoplastic syndrome of abnormal phosphate and vitamin metabolism caused by
typically small endocrine tumors that secrete the phosphaturic hormone, fibro blast growth
factor 23 (FGF23; Drezner 2001, Folpe ef al. 2004, Jan de Beur 2005). Biochemical
hallmarks of the disorder are hypophosphatemia due to renal phosphate wasting,
inappropriately normal or low 1,25-dihydroxy vitamin D, and elevated or inappropriately
normal plasma FGF23. TIO is counted among the ranks of endocrine neoplasms that have a
striking presentation and, when resected, a dramatic and satisfying resolution. Due to a lack
of knowledge the existence of the disease, the length of time from onset of symptoms until
diagnosis 1s often long. As result, patients frequently present with multiple fractures, height
loss, and generalized debilitated status, reminiscent of how patients in the past would present



with advanced primary hyperparathyroidism (Fig. 1). If the condition develops before
growth plate closure, rickets 1s also present. There 1s also a group of patients with a TIO-
syndrome in which a tumor is never found. Whether or not this is due to the inability to {
the tumor or this represents a separate syndrome 1s not known. In our series of 31 patient
with TIO syndrome in which genetic causes of hypophosphatemia have been excluded, v
have been able to find the tumor in 19 (61%) of them. Given that most of the patients
referred to our center have already failed tumor localization at the referring institution at
least once, the percent of patients in whom we have not been able to find the tumor is
probably higher than is seen in patients being evaluated for the first time.

A TIO-like syndrome can also be seen in association with other diseases such as prostate
cancer, oat cell cancer, hematologic malignancies, neurofibromatosis, epidermal nevus
syndrome, and polyostotic fibrous dysplasia of bone (FD; Saville et al. 1955, Dent &
Gertner 1976, Taylor ef al. 1984, Carey et al. 1986, Rao et al. 1987, Konishi ef al. 1991,



Clinical evaluation

A summary of our approach to the evaluation of these patients can be found in Fig. 4, and a
summary of medical treatment recommendations can be found in Box 1. Patients with TIO
often present with many years of symptoms before they are diagnosed. The symptoms,
which lead to their evaluation, are non-specific, and often progressive. Common complaints
are bone pain, muscle weakness, and multiple fractures (Jan de Beur 2005). Pediatric
patients can develop rickets and growth retardation (Jan de Beur 2005, Haeusler et al. 2010]
These patients are often misdiagnosed with a variety of musculoskeletal ailments,
rheumatologic diseases, and sometimes even psychiatric disorders (Teasell & Shapiro 2002,
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Localizing studies: functional imaging

As tumors can arise in bone or soft tissue, occur from head to toe, and are typically very
small in size, locating these tumors 1s often quite challenging. We have seen in our cohort of
patients that tumors are found more commonly in bone than in soft tissue.

We advocate a stepwise approach, first performing functional tests. In our hands, F-18
fluorodeoxyglucose positron emission tomography, with computed tomography (FDG-PET/
CT), has proven to be most sensitive for localizing TIO tumors (Dupond et al. 20055,
Andreopoulou ef al 20104, Jagtap ef al. 2010). However, while FDG-PET/CT may be very
sensitive, it 1s also non-specific and identifies areas of metabolic activity that are not tumors.
This is especially true in patients with many areas of active fracture healing (Fig. 6).

Another important functional imaging modality is !1Indium octreotide scintigraphy, ideally
combined with single photon emission CT and CT (SPECT/CT). Somatostatin receptors
have been found to be present on many TIO tumors (Duet et a/. 2008) and ! Indium-



More recently, ®8Ga-DOTANOC PET/CT has been explored as a means of finding TIO
tumors (Hesse et al. 2007 a, von Falck et al. 2008). This scan combines the specificity of
octreotide scanning with the sensitivity of PET/CT. It utilizes a modified octreotide
molecule (DOTANOC) that has increased affinity for both somatostatin receptor 2 and 5
(Wild et al. 2003, 2005). Labeling this compound with the positron emitter °3Ga results in a
PET compound that may be more specific than FDG. However, studies comparing %3Ga-
DOTANOC PET/CT with standard octreotide SPECT/CT in the diagnosis of TIO have not
been done.

201Thallium and ?Technetium MIBI scintigraphy have been used in TIO (Kimizuka e al.
2004, Hodgson et al. 2006), but we have not found them to add anything to FDG-PET or
octreotide scanning. ?*Tc-MDP bone scintigraphy (bone scans) has not proven to be a useful
study 1n localization of TIO tumors (Lee ef al. 19935, Garcia & Spencer 2002). It often



Treatment

Surgical resection

The treatment of choice for TIO is resection of the tumor with a wide margin to insure
complete resection. Resection with a wide surgical margin is of utmost importance, as
recurrences of these tumors have been reported (Clunie et al. 2000, Ogose et al. 2001,
Uramoto ef al. 2009). Tumor resection 1s almost always curative, and following complete
resection of the tumor, there is relatively rapid improvement. FGF23 has a halflife of ~45
min and disappears rapidly from the circulation (Khosravi et a/. 2007). The majority of
patients demonstrate surgical cure, as evidenced by the return of serum phosphate to normal,
by post-operative day 5. Some patients may take as long as 10 days and, in children, we



Medical treatment of tumor-induced osteomalacia

Goal of therapy Low-end of normal for age-appropriate normal
range of phosphorus
Medication Dosing
Phosphorus 15-60 mg/kg per day (~1-3 g/day for adults)

Dose should be divided into 4-5 times/day to
improve tolerance

Calcitriol or alphacalcidiol 15-60 ng/kg per day (~0.75-3 pg/day for adults)
Start 1.5 pLg/day and titrate. Dose can be divided
into BID and TID

Monitoring

Baseline renal ultrasound for evaluation of nephrolithiasis/nephrocalcinosis.

. Repeat if concerning symptoms arise or there is persistent increase in urinary calcium

Serum calcium, phosphorus and PTH every 3 months

. If phosphorus level is below target, increase phosphorus supplements
. If calcium level is below target, add/increase calcium supplements
B If PTH elevated, increase calcitriol

Urinary calcium (UCa) and creatinine (UCr) every 3 months (2nd AM void)

. If UCa/UCr >0.2, check for urinary hemoglobin. Also check 24 h urinary calcium and creatinine
with goal of normal range urinary calcium. Decrease calcitriol dose if positive urinary hemoglobin
or elevated 24 h urinary calcium

. If UCa/UCr <0.2, and serum phosphorus and PTH are at target, continue current regimen
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Conclusion

TIO i1s a fascinating paraneoplastic syndrome caused by unregulated over-secretion of the
recently identified phosphate and vitamin D regulating hormone, FGF23. It is a debilitating
disease that is cured with excision of the tumors. The benign-appearing histopathology
typically seen in these tumors can be misleading, as even clinically proven metastatic
disease can have benign cellular features. While the tumors can be difficult to locate, a step-
wise approach that involves functional imaging, followed by anatomical imaging, and, if
necessary, selective venous sampling or aspiration for confirmation is usually successful.
Excision with wide margins is important to avoid late recurrence. When tumors cannot be
identified, medical treatment can be successful though periodic surveillance is necessary.

https://thaythuocvietham.vn/thuvien/nhan-mot-truong-hop-nhuyen-xuong-do-u-tiet-fgf23/



