RICKETS



Presenter Notes
Presentation Notes
A recent national survey in Canada estimated a prevalence of vitamin D deficiency rickets of at least 3 per 100,000 children, with a higher risk among breastfed children and those dwelling in the north .



Rickets

Rickets is a clinical condition associated with bone-deformity due to inadequate
mineralization in growing bones .

First reported in the mid-1600s in Europe

In Canada prevalence of vitamin D deficiency rickets is 3 per 100,000 children

In Bangladesh Rickets was first brought to broad attention in 1991

* A public-health problem in Bangladesh during the past two decades, with up to 8% of
L\ children clinically affected in some areas , 4% have deformities of the lower limb


Presenter Notes
Presentation Notes
In Bangladesh Rickets was first brought to broad attention in 1991 by workers from Social Assistance and Rehabilitation of the Physically Vulnerable visiting the Chakaria, region of southeastern Bangladesh after a devastating cyclone. In developed countries, nutritional rickets is now a rarity because of vitamin D FORTIFICATION  BUT IT IS NOT ABSENT FROM THESE AREAS. Rickets was found in more than half of the subdistricts with the highest prevalence being found in Sylhet (North-East) and Chittagong (South-East) divisions 
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*Hypocalcemia itself stimulates the conversion of inactive
vitamin D to its active form.

*Active form of vitamin D increases the intestinal absorption of
calcium and increases renal reabsorption of phosphate.


Presenter Notes
Presentation Notes
The body is extremely sensitive to serum calcium levels; a disturbance in calcium balance leads to abnormal irritability, conductivity, and contractility of the cardiovascular and neurologic systems. Only a very small portion of the body’s calcium is present in the bloodstream, and its level is tightly controlled. Almost all the body’s calcium is stored in bone as hydroxyapatite, which is composed of calcium and phosphate compounds; thus, if extra calcium is needed in the bloodstream to maintain cardiac or neurologic function, bone is the source of the required calcium, which is released via osteoclast-mediated bone resorption. 
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Presenter Notes
Presentation Notes
 Ergosterol (provitamin D) is ingested and absorbed from the small intestine. These precursors of vitamin D must be absorbed from the gut and undergo conversion to vitamin D2 (ergocalciferol) before undergoing hydroxylation to become active. Because these precursors are fat-soluble, gastrointestinal or hepatic diseases that produce steatorrhea result in an inability to absorb vitamin D. The skin is the site of conversion of 7-dehydrocholesterol to vitamin D3 (cholecalciferol). This change occurs as a result of exposure to ultraviolet light. The liver  produces 7-dehydrocholesterol (a provitamin D). An increase in 1,25(OH)2D in turn increases FGF23 production, which down regulates 1-hydroxylase activity as a negative feedback mechanism. In renal failure, the conversion of inactive to active vitamin D is decreased because of the kidney damage itself as well as an increase in FGF23 production, which is stimulated by hyperphosphatemia secondary to the renal failure.
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Classification of Rickets: According to What
is Lacking

» Calcium lacking

* Nutritional rickets :
- Vitamin D deficiency (common)
- Isolated calcium deficiency (rare)

- Combined calcium deficiency and marginal vitamin D intake(common)

* Gastrointestinal rickets

* Rickets of end-stage renal disease (renal osteodystrophy)
~ »Phosphorus lacking

¢ X-linked hypophosphatemia (common)

B> Alkaline Phosphatase lacking

ophosphatasia


Presenter Notes
Presentation Notes
Overview of Classification of Rickets : Bone is mineralized by the crystallization of calcium and phosphate in the presence of alkaline phosphatase enzyme. Calcium and phosphate are maintained in the body very dose to their solubility coefficient by complex series of inhibitors. 
A useful way of thinking about rickets is to consider those conditions that reduce the availability of calcium, those conditions that reduce the availability of phosphate, and the rare condition that reduces the availability of alkaline phosphatase at the osteoblast-bone junction/interface .lovello 148


Nutritional Rickets

»Vitamin D deficiency in the diet leads to nutritional rickets
» Still a significant clinical problem in developing world

» Certain populations are at risk, including

e Premature infants

Infants with prolonged breast feeding
e Children on a vegetarian diet
Black children

Patients with celiac or hepatic disease


Presenter Notes
Presentation Notes
Breast milk is poor in vitamin D and prolonged breast-feeding is a risk factor . Vitamin D is supplemented in dairy foods in North America and diets deficient in dairy foods are there-fore a risk factor .  vitamin D deficiency is rare( but not absent) in developed countries because of vitamin D fortification. In the developed countries, nutritional rickets is also seen in patients with celiac or hepatic disease, which affects vitamin D absorption from the gut. 
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» Longitudinal growth - result of endochondral ossification
»The key elements of the process :

*Proliferation of chondrocytes in columns

*Cellular maturation to become hypertrophic chondrocytes
*Death of chondrocytes & Calcification of the cartilage matrix
*Vascular invasion of the terminal hypertrophic chondrocytes

* Deposition of new bone.

Open Stax College — Anatomy & Physiology,
http://cnx.org/content/col11496/1.6/, Jun 19, 2013.


Presenter Notes
Presentation Notes
Calcium is absolutely essential for the mineralization of the chondrocytes. In calcium deficiency, though there are proliferation and hypertrophy of chondrocytes, the concurrent invasion by the vascular tissue and the conversion of the formed chondrocytes into a mineralized structure is deficient. With defective mineralization of osteoid, osteoclastic resorption of the osteoid does not take place. This results in a disorganized growth plate and proliferative zone expansion. Ultimately, bone stability is severely compromised, leading to bowing and other characteristic features of rickets. 


Pathophysiology of Nutritional Rickets
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Presenter Notes
Presentation Notes
In rickets, an abnormality in the arrangement of bundles of collagen fibers in compact bone also exists. Instead of running parallel to the haversian canals, they course perpendicularly and are biomechanically inferior. 
With defective mineralization of osteoid, osteoclastic resorption of the osteoid does not take place. However, increased resorption of the mineralized bone because of secondary hyperparathyroidism occurs. Hence, the overly abundant osteoid produced by normal osteoblasts generates widened osteoid seams.. 





Clinical presentations

* Initial findings are listlessness, periarticular swelling

 The abdomen may appear protuberant

* Hypocalcemic seizure ( common during first 2 years of life)

* Angular deformities


Presenter Notes
Presentation Notes
Depend on the severity of the disease and may be subtle. Children with nutritional rickets are usually first seen between the ages of 6 months and 3 years. Early bone manifestations include a slight thickening of the ankles, knees, and wrists. Short stature results from insufficient longitudinal growth. 
Beading of the ribs, referred to as the rachitic rosary, is caused by enlargement of the costochondral junctions. 
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Contd..

* Rachitic rosary (beading of the ribs)

Harrison’s groove

Pectus carinatum

Skull appearance resembling hot cross buns

Later, kyphoscoliosis may develop



Presenter Notes
Presentation Notes
Pectus carinatum is caused by forward projection of the sternum. The dentition is affected, with delays in appearance of the teeth and defects in the enamel. As the disease continues, the pull of the diaphragm on the ribs produces a horizontal depression known as Harrison’s groove. Closure of the fontanelles is delayed and the sutures are thickened, which leads to a skull appearance described as resembling hot cross buns






Deformities

Varus deformity Valgus deformity Windswept deformity


Presenter Notes
Presentation Notes
Defect in terminal differentiation  make the growth plate mechanically weaker in this region and make the growth plate chondrocytes easier to deform with compressive pressure, causing deformities such as genu varum. In toddlers, bowleg, or genu varum, is one of the most common presentation. In older children, genu valgum and coxa vara may be initial features. *The Hueter-Volkmann principle states that growth plates exhibit increased growth in response to tension and decreased growth in response to compression . 


Biochemical abnormalities in Rickets

Biochemical Abnormality

Alkaline 25-(0H) 1,25-(0OH),

Type of Rickets Calcium Phosphate Phosphatase PTH vitamin D vitamin D

Mutritional NI NI T T 1l l

Vitamin D-resistant (XLH, RTA, NI l 1 M NI NI
Fanconi, oncogenic)

Vitamin D-dependent type | l l T T T |
(inability to hydroxylate)

Vitamin D-dependent type II l l ) T NITT 11
(receptor insensitivity)

Renal osteodystrophy MIL T T Ll NI 1

NI, Mommal; PTH, parathyrold hormone; RTA, renal tubular acidosis; XLH, X-linked hypophosphatemia.


Presenter Notes
Presentation Notes
 Vitamin D status is best evaluated by measuring the level of serum 25(OH)D, which reflects the degree of deficiency. In contrast, the serum level of 1,25(OH)2D is not helpful because it may be normal in most patients with vitamin D deficiency. 
The PTH level is elevated in response to hypocalcemia (secondary hyperparathyroidism), which attempts to ameliorate the serum calcium level. 
 Urinary excretion of calcium is low because of enhanced renal tubular reabsorption.



Radiographic Findings ' 

* Widened Physis

* Cupping of metaphysis
* Metaphysis abutting the physis is brush like |
*Overall osteopenic appearance of bones with
thinning of the cortices.


Presenter Notes
Presentation Notes
 Failure of the physeal cartilage to calcify and undergo normal endochondral ossification leads to an increased thickness of the physis and a hazy appearance of the provisional zone of calcification. 
With defective mineralization of osteoid, osteoclastic resorption of the osteoid does not take place. However, increased resorption of the mineralized bone because of secondary hyperparathyroidism occurs. 





B
Differential diagnosis

' hysiologic Genu Varum

Congenital syphilis Infantile scurvy



Presenter Notes
Presentation Notes
1. The medial epiphyseal ossification defects are more severe but the physes are normal. The widened growth plate is particularly suspect for rickets, which differentiates Rickets  from physiologic Genu varum.
2.Infantile scurvy :There is relatively increased opacity of the provisional zones of calcification at the ends of the metaphyses (Frankel’s line) because of failure of resorption of the calcified cartilaginous matrix. The margins of the epiphyses appear relatively sclerotic, a finding termed ringing of the epiphyses, or Wimberger sign.
3. Congenital syphilis :Pathogens tend to localize in the metaphysis and diaphysis and do not spread to joints. The most common sites of involvement are the tibia, femur, humerus, and cranial bones. Syphilitic metaphysitis is the usual finding in early infancy (Fig. 27-13). Symmetric involvement of multiple bones is characteristic. The physis becomes widened, irregular, and ill-defined. The epiphyses usually are not involved. Saber shin is characteristics in untreated syphillis in adoloscent.



Treatment

» Goals of treatment
* Relieve symptoms and correct the cause of the condition

» Underlying cause must be treated to prevent recurrence

» Treatment Options :
~ * Medical treatment
* Prevention of deformity

° Treatment of existing deformity


Presenter Notes
Presentation Notes
In the early twentieth century, Hess used a trial of cod liver oil to treat 65 infants with rickets and found that the rickets resolved in 92% of the infants during a 6-month course of treatment.This led to the development of the first rickets clinic in 1917. Mellanby and Park, in the mid-1920s, were the first to suggest that rickets could be prevented by adequate vitamin D intake. Since that time, milk and dairy products have been fortified with vitamin D.



Medical treatment

* Treatment of nutritional rickets involves adequate provision of vitamin D under the
supervision of a pediatric specialist in metabolic bone disease.

* The treatment dose of 5000 to 10,000 international unit per day for 4 to 8 weeks
should be provided along with calcium to 500 to 1000 mg per day in the diet

* Where daily dosing and compliance is a problem, much larger doses of vitamin D
(200,000 to 600,000 IU orally or intramuscularly) can be given as single dose

L . Exposure to moderate amounts of sunlight is encouraged


Presenter Notes
Presentation Notes
After treatment of rickets with vitamin D, calcium absorption increases and calcification of the cartilage columns and osteoid occurs. Osteoclasts resorb the calcified cartilage, and normal remodeling and improvement of bone follows. The usual course of treatment is 6 to 10 weeks. After 2 to 4 weeks, radiographs show improvement in mineralization.(TCAHDJIANS) . If the child does not respond to vitamin D therapy, vitamin D–resistant rickets should be suspected. 




Nutritional rickets with vitamin D

A REVIEW OF DISEASE BURDEN, CAUSES, DIAGNOSIS,

PREVENTION AND TREATMENT

o

e The Global consensus recommendations on prevention and management of nutritional rickets suggested
the following (4):

World Health
Organization

Supplementation

infants younger than 3 months: 2000 IU/day for 12 weeks, with a maintenance dose of 400 1U
until the condition is resolved;

infants aged 3-12 months: 2000 IU/day for 12 weeks or a single dose of 50 000 U, with a
maintenance dose of 400 IU until the condition is resolved;

children aged 1-12 years: 3000-6000 IU/day for 12 weeks or a single dose of 150 000 IU, with a
maintenance dose of 600 IU until the condition is resolved;

children older than 12 years: 6000 IU/day for 12 weeks or a single dose of 300 000 U, with a
maintenance dose of 600 IU until the condition is resclved:

monitoring of nutritional rickets after the onset of treatment.


Presenter Notes
Presentation Notes
A proposed classification for serum 25(OH)D levels in the context of skeletal mineralization and mineral ion metabolism for the prevention of nutritional rickets has been proposed by a group of experts :● sufficiency: >50 nmol/L (>20 ng/mL);● insufficiency: 30–50 nmol/L (12–20 ng/mL);● deficiency: <30 nmol/L (<12 ng/mL).
Among healthy individuals, the recommended nutrient intake of vitamin D is 200 IU/day (5 μg/day) for infants, children and adolescents, based on the Food and Agriculture Organization of the United Nations (FAO)/WHO Expert Consultation on Human Vitamin and Mineral Requirements to prevent rickets .
The WHO report on the Global burden of disease from solar ultraviolet radiation reported that a level of 10 nmol/L (4 ng/mL) is the level likely to be associated with frank disease (clinical diagnosis of rickets or osteomalacia) (129).
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Presenter Notes
Presentation Notes
1 glass=250 ml, 1 cup =250 ml , 1 oz  =29.574 ml, 3.5 oz=103.507 ml
Associated with medical treatment, some clinical investigators suggest that braces be applied to support the limbs and to encourage straighter longitudinal growth. 
HUMAN BREAST MILK 1quart (4 cups) contain 50 IU OF VITAMIN D, (1 LITRE=0.90808US QUART/0.87988 UK QUART)


Bracing in Rickets

Rickets: An Overview and Future Directions,
with Special Reference to Bangladesh

A Summary of the Rickets Convergence Group Meeting,
Dhaka, 26-27 January 2006

Thierry Craviari', John M. Pettifor’, Tom D. Thacher’, Craig Meisner?,
Josiane Arnaud®, Philip R. Fischer®, and the Rickets Convergence Group

'Centre Hospitalier de Gap, Gap, France, *University of Witwatersrand, johannesburg,
South Africa, *Jos University Teaching Hospital, Jos, Nigeria, *Cornell University,
[thaca, New York, USA, *Centre Hospitalier Universitaire de Grenoble, Grenoble,
France, and *Mayo Clinic, Rochester, 200 First Street SW, Minnesota 55905, USA

*Suggest braces to support the limbs
and to encourage straighter longitudinal
growth associated with medical
treatment

* Bracing: If no improvement after 6
months of medical therapy below 7 years
of age

* Bracin : Post-surgery


Presenter Notes
Presentation Notes
 No comparative studies have been reported to confirm the usefulness (or not) of bracing.
Prevention of deformity :Control of movements – reduced pressure upon limbs (soft bones easily bent by pressure / muscle strain)
			          -  Positioning or bracing with ‘rickets’ splints may be used
Treatment of existing deformity : -Correction by splinting ( In young children below 4 yrs , Useful in lower limbs, Continuous supervision to prevent sores)		            - Correction by osteotomy: When deformity is near a joint, 


	
	





Surgery in rickets

» Surgery will not result in correction of angular deformities in Rickets in absence of
correction of the underlying endocrinopathy in the growing child

* Thus, it is important to avoid the temptation for surgical correction of a deformity in a
growing child with an endocrine disorder until the endocrinopathy is also treated.

* As residual deformity is rare after medical treatment of nutritional rickets, there is no
specific orthopaedic treatment of nutritional rickets.



Presenter Notes
Presentation Notes
Similar to bone, there is also a hierarchal regulation of the growth plate, with endocrine factors playing a dominant role over mechanical factors which is readily apparent in conditions such as rickets, where surgery will not result in correction of genu varum in the absence of correction of the underlying endocrinopathy in the growing child. 




Prevention of rickets

e 200 IU of vitamin D per day is the recommended dietary amount to prevent rickets

* Increasing amounts are now being recommended for optimization of bone health
(Canadian Paediatric Society recommending 800 IU per day and the AAP
recommending 400 U per day )

* Sunlight exposure also prevent rickets
e Children should be weaned to a diet adequate in vitamin D and calcium

,* Prevention in preterm infants require fortification of formula /human milk


Presenter Notes
Presentation Notes
LOVELLO : Sunlight exposure also prevent rickets. Two hours per week of summer sunshine at the latitude of Cincinnati (39 degrees North) is sufficient to produce adequate vitamin D in the skin. However, during the winter months in Edmonton (52 degrees North), there is insufficient UVB exposure to allow for adequate intrinsic production of vitamin D . Some experts advocate 1000 IU of vitamin D per day for all healthy children and adults . 
Prevention in preterm infants require fortification of formula /human milk with calcium , phosphate and vitamin D.





PEDIATRICS

OFFICIAL JOURNAL OF THE AMERICAN ACADEMY OF PEDIATRICS

revised 111(4):908
FROM THE AMERICAN ACADEMY QF PEDIATRICS

Prevention of Rickets and Vitamin D Deficiency in Infants, Children, and Adolescents

Carol L. Wagner, Frank R. Greer and : and the Section on Breastfeeding and Committee on Nutrition
Pediatrics Novermber 2008, 122 (5) 1142-1152; DOI: https://doi.org/10.1542/peds.2008-1862

O Full-body exposure during summer | |
months for 10 to 15 minutes with lighter » Recommends infants younger

pigmentationand 5 to 10 times more than 6 months should be kept out
exposure with darker pigmentation will of direct sunlight

generate sufficient vitamin D, to prevent

Rickets
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ORIGINAL ARTICLE

A pilot randomized controlled trial of oral calcium
and vitamin D supplementation using fortified
laddoos in underprivileged Indian toddlers

VH Ekbote', AV Khadilkar®', SA Chiplonkar', NM Hanumante”, VV Khadilkar' and MZ Mughal®

Lizrowth and Endocrine Unit, HCIMRE, Jehangir Hospital, Pune, India; “Departrment of Pediatrics, Bharati Vidvapeeth University-
Medical College and Hospital, Pune, India and “Department of Paediatric Medicine, Royval Manchester Children’s Hospital,
Manchester, LK

> It resulted in significantly higher serum concentrations of iCa and a
decrease in the serum concentrations of intact parathyroid hormone.
» Demonstrated that one year of calcium supplementation using
fortified laddoos as a vehicle and monthly vitamin D supplementation
resulted in a significant increase in total body BMC of underprivileged
toddlers with g habitually low dietary calcium intake.


Presenter Notes
Presentation Notes
total body less head (TBLH) bone mineral content (BMC)



World Health
Organization

Recommendations
for calcium intake

Nutritional rickets

A REVIEW OF DISEASE BURDEN, CAUSES, DIAGNOSIS,
PREVENTION AND TREATMENT

»FAO and WHO recommend

* 300-400 mg/day of calcium for infants

*» 500 mg/day in children aged 1-3 years

* 600 mg/day in children aged 4—6 years

» 700 mg/day in children aged 7-9 years

* 1300 mg/day in children aged 9-18 years



Presenter Notes
Presentation Notes
WHO recognizes special situations in which calcium supplementation or higher levels may be needed. During pregnancy, among populations with low dietary calcium intake, calcium supplementation is recommended as part of routine antenatal care, to reduce the risk of pre-eclampsia (230). The recommended dose is 1.5–2.0 g/day of oral elemental calcium, which should be divided into three doses (preferably taken at meal times). 
Calcium intake in children with rickets : Low calcium intake (below 300 mg/day), without vitamin D deficiency, could also result in rickets (3). Studies comparing calcium intake between children and adolescents with and without rickets have found significantly lower calcium intake among those with rickets (<300 mg/day) (213–217). Very low calcium intake (<300 mg/day) has been shown to increase the risk for developing rickets by almost 5-fold (213).


Vitamin D—Resistant Rickets

* Also known as hereditary or familial hypophosphatemic rickets

* A group of disorders in which normal dietary intake of vitamin D is insufficient to
achieve normal mineralization of bone because of pathologic renal phosphate wasting.

e Can be X-linked dominant, autosomal dominant, or autosomal recessive form.

* X-linked dominant disease is the most frequent( 1 in 20,000) and is considered the
prototypic disorder of renal phosphate wasting.

. In 1995, a phosphate-regulating gene with homologies to endopeptidases on the X-
\ chromosome (PHEX) was identified as the cause of X-linked dominant disease.


Presenter Notes
Presentation Notes
The PHEX mutation produces elevated levels of FGF23 by a yet unidentified mechanism. FGF23 reduces renal phosphate reabsorption and the conversion of 25(OH)D to its active form, 1,25(OH)2D, by suppressing renal 25-hydroxy-1-hydroxylase activity. Inhibition of 1-hydroxylase prevents the normal compensatory increase in active vitamin D formation associated with hypophosphatemia. Thus increased FGF23 activity leads to increased renal phosphate excretion, hypophosphatemia, short stature, long bone bowing, and other radiographic features of rickets. FGF23 is also an important negative regulator of vitamin D activation produced by bone cells. It inhibits 1-hydroxylase activity, which is required for vitamin D activation.  


Clinical Features

* Symptomatic at a slightly older age than nutritional rickets

Initial complaints are delayed walking and angular deformities of the lower
extremities

Unlike nutritional rickets, systemic manifestations ( irritability, apathy )are
minimal.

Physical findings include skeletal deformities resembling nutritional rickets but
becoming much more severe

The deformity most commonly seen is a gradual anterolateral bowing of the femur,
combined with tibia vara

L\ * Short stature (Height is usually 2 SDs below the mean for age )



Presenter Notes
Presentation Notes
Once affected children begin to walk, genu varum develops, although genu valgum may occur in some children .
Physical findings in hypophosphatemic rickets include skeletal deformities  resembling  nutritional rickets but become much more severe because of the chronicity of the disease





Laboratory Findings

Normal or almost nhormal levels of calcium

Serum phosphate concentration is significantly decreased

Vitamin D level normal

PTH level is normal

Increased concentration of phosphate in the urine

_* The serum alkaline phosphatase concentration is elevated but not to the levels seen
L . with nutritional rickets


Presenter Notes
Presentation Notes
An increase in FGF23 activity is an important pathophysiologic component of vitamin D–resistant rickets, which is associated with hypophosphatemia and low 1,25(OH)2D activity.
Fanconi syndrome caused by SLC34A1 mutation.
In renal tubular acidosis, the kidney excretes fixed base and wastes bicarbonate, which also leads to wasting of calcium and sodium. The alkaline urine results in the precipitation of calcium and severe renal calcinosis. 



B
Radiographic Findings

*Severe genu varum and general
anterolateral bowing of the entire femur
* Coxa vara may present

e Same of nutritional rickets (physeal
widening , metaphyseal cupping )



Presenter Notes
Presentation Notes
In the lower extremities, genu varum is obvious, and the distal femoral and proximal tibial physes are particularly widened medially. Coxa vara is present, and there may be general anterior and lateral bowing of the entire femur. The varus of the tibia is also generalized, not only present proximally but also producing varus angulation of the ankle. The upper extremities are involved as well, but to a lesser degree because of absence of the influence of weight bearing .


Medical Treatment

* Oral replacement of phosphate in large doses and the administration of an active
form of vitamin D( calcitriol )

* The therapeutic target of medical therapy should not be to normalize the serum
phosphate level because achieving normalization may not be a practical goal and
may lead to overmedication and greater side effects.

* Focus should be on improving the skeletal deformity, height, and physeal function.
In general, growth and skeletal deformities improve with medical therapy.

* Nephrocalcinosis is a significant complication of medical treatment


Presenter Notes
Presentation Notes
Analogues of vitamin D3 (1,25- dihydroxyvitamin D3) are several hundred times more potent than the original form of vitamin D in treating hereditary rickets. Treatment of children with hypophosphatemic rickets with growth hormone has been shown to increase height and have beneficial effects on bone density and phosphate retention. Preliminary studies reported that the administration of growth hormone with vitamin D increases the serum phosphate concentration and may reduce the incidence of nephrocalcinosis. Initiation of therapy in infancy has a greater impact on height but does not completely normalize skeletal development. 


The Leeds Teaching Hospitals NHS

Medicines Management & Pharmacy Services (MMPS)
LTHT Paediatric Administration Guide

Reference range:

Doze:

Products available:

Administration:

How to prescribe:

Cautions:

References:

Oral Phosphate

Meonate 1.3-2.6mmol/L, Child 4 weeks-1 year 1.3-2. 4mmaol/L,
Child 1 year-16 years 0.9-1.dmmol/L, Adult 0.8-1_5mmol/L

Hypophosphataemia

Neonate: Tmmolkg daily in 1-2 divided doses, dose adjusted as
Necessary.

Child 1month-dyears: 2-Immolkg daily in 2-4 divided doses
(maximum inifial dose 4&mmol per day), dose adjusted as necessary.
Child 517 years: 2-3mmolkgidaily in 2-4 divided doses (maximum
initial dose 96mmaol per day), dose adjusted as necessary.

Phosphate Sandoz effervescent tablets = 16mmol phosphate per
tablet (alzo contains 20.4mmol sodiem and 3. Tmmol potassium per
tablet).

Joulies solution = 1mmol phozphate/mL {also contains 0.76mmol
zodiumimL).

For sodium restricted patients - short term use only, only
available extemporaneously prepared from pharmacy. Digcuss
with ward pharmacist:

Polassium acid phosphate oral solution = 1mmolimL phosphate (alzo
contains Tmmol/mL potassium).

Phosphate Sandoz Effervescent Tablets: Dissolve one tablet in
16mL of water to give a TmmaolimL suspension, use the required
amount and dizpose of any remaining solution.

Prescribe on eMeds using the paediatric - oral electrolyte replacement
- phosphate protocol. Select the form of phozphate, the dose in mmaol,
the route and the frequency.

Calcium should not be given at the same time as phosphate. At least
two hours should be left between doses of calcium and phosphate.

BENFc online, Evelina London Paediatric Formulary, LTH Tests and
tubes guide - Phogphate (ID 159) Published 21/06/2016.

Joulies Solution

Reference range:

Neonate :1.3-2.6mmol/L,

Child (4 weeks-1 year) :1.3-2.4mmol/L,
Child (1 year-16 years) :0.9-1.8mmol/L,
Adult :0.8-1.5mmol/L

Dose: Hypophosphatemia
*Neonate: 1mmol/kg daily in 1-2 divided doses, dose
adjusted as necessary.

*Child (1month-4years): 2-3mmol/kg daily in 2-4 divided
doses(maximum initial dose 48mmol per day),dose
adjusted as necessary.

Child (5-17 years): 2-3mmol/kg/daily in 2-4 divided
doses(maximum initial dose 96mmol per day),dose
adjusted as necessary.


Presenter Notes
Presentation Notes
Products available: Phosphate Sandoz effervescent tablets = 16mmol phosphate per tablet (also contains20.4mmol sodium and 3.1mmol potassium per tablet). Joulies solution = 1mmol phosphate/mL (also contains 0.76mmol sodium/Ml)
Administration: Phosphate Sandoz Effervescent Tablets: Dissolve one tablet in 16mL of water to give a 1mmol/mL suspension, use the required amount and dispose of any remaining solution. Cautions: Calcium should not be given at the same time as phosphate. At least two hours should be left between doses of calcium and phosphate.
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Orthopaedic Treatment

* Orthotic management has not been efficacious

 Surgical correction of angular deformities should be performed in increasing pain or |
difficulty in walking

* Multilevel osteotomy is generally required to satisfactorily correct the mechanical axis
of the limb . The mechanical axis should be mildly overcorrected at surgery.

* Work closely with the nephrologist /endocrinologist managing the medical therapy

e Discontinuation of vitamin D before surgery should be discussed


Presenter Notes
Presentation Notes
Recurrent deformity is a common sequela of osteotomies in patients with hypophosphatemic rickets.  Younger patients have a higher risk of recurrence. For this reason, milder deformities should not be corrected in early childhood. 
Work closely with the nephrologist or endocrinologist who is managing the medical therapy because calcium levels can suddenly increase in a patient who is immobilized after surgery. 



A/P radiographs of both lower limbs
of a standing 7-year-old child with
familial hypophosphatemic rickets

Postoperative radiographs A, Appearance after distal
femoral, proximal tibial, and distal tibial osteotomies for

treatment of genu varum. B, Varus is recurring 1 year
after surgery.


Presenter Notes
Presentation Notes
FIGURE 42-9 Postoperative radiographs of the child whose imaging findings are shown in Figures 42-7 and 42-8. A, Appearance after distal femoral, proximal tibial, and distal tibial osteotomies for treatment of genu varum. B, Varus is recurring 1 year after surgery.



Case: 1,Fateha ,4 yrs. old girl



Presenter Notes
Presentation Notes
Calcium: ADULT: 8.80-10.60 mg/dL, NEONATE (0-10 days):7.60-10.40 mg/Dl, CHILDREN (2-12 yrs):8.80-10.80mg/dL
Inorganic Phosphate(PO4):ADULT: 2.50-4.50 mg/dL, NEONATE (1-30 days):3.90- 6.90 mg/Dl, CHILDREN (1-12 months):3.50-6.60 mg/Dl, CHILDREN (1-3 yrs):3.10-6.00mg/dL,4-6 yrs:3.30-5.60 mg/Dl,7-9 yrs: 3.00-5.40 mg/Dl,10-12 yrs:3.20-5.70 mg/dL,13-15 yrs:2.90-5.10mg/Dl
THIS PT : ALP : 879 U/L, URINE Ca+ 1.20 , 24 Hrs. urine Ca+ 11mg
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Before treatment 1 year later



Case 2 : Sawda, 2yrs 8 months old girl

At presentation 10 months after treatment |
. _



At presentation 6 months after treatment



Case 3: Sadman,1 yrs 9 months, boy

At presentation 6 months after treatment



At presentation 6 months after treatment



Case 4: Saiful ,2 yrs. 6 months, boy

W/ - )
o

At presentation 3 months after treatment 6 months after treatment



Case 5 : Abid 3yrs 6 months,
boy ,Hypophosphatemic



Presenter Notes
Presentation Notes
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2.5 months after treatmen
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7 months after treatment
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Take home message

* Rickets is a public-health problem in Bangladesh during the last two decades
* Treatment is effective by providing adequate amounts of the missing nutrient(s)
* Preventive programmes are needed

* Residual deformity is rare after medical treatment of nutritional rickets

* There is no specific orthopaedic treatment of nutritional rickets

Renal / other causes of Rickets should be treated promptly

| *» Further studies are needed to determine the details of dosing and duration of calcium
\ & Vitamin D, role of bracing and specific indications for surgical intervention


Presenter Notes
Presentation Notes
Surgery will not result in correction of angular deformities in Rickets in  absence of correction of the underlying endocrinopathy in the growing child



THANK YOU
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