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Abstract 

Rickets is a disease common in developing countries many cases 

are due to poor vitamin D intake or calcium deficiency. However, some 

cases are refactory to vitamin D Therapy and are related to renal defect as 

rickets of renal tubular,acidosis, hypophosphatemic rickets and vitamin D 

dependant rickets. Our study aimed to determine the incidence and 

characteristics of various causes of bone disease in pediatric renal patients 

in Abouelrish Children Hospital. The most common causes of renal 

rickets were found to be hypophosphatemic rickets, followed by renal 

tubular acidosis and vitamin D resistance the most common 

manifestations were delayed walking and convulsions (100%) and bow 

les (75%) 
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Introduction 

 

There are several causes for the presence of rickets in association 

with renal disorders: 

The most commonly encountered non-nutritional form of rickets is 

familial hypophosphatemia. The usual mode of inheritance is X-linked 

dominant. Autosomal dominant and sporadic forms have also been 

reported. Pathogenic mechanisms involve defects in the proximal tubular 

reabsorption of phosphate and in the conversion of 25(OH)D to 

1,25(OH)2 D. Children with familial hypophosphatemia present with 

bowing of the lower extremities related to weight bearing at the age of 

walking. Tetany is not present, and the profound myopathy, rachitic 

rosary, and Harrison groove (pectus deformity) characteristic of calcium-

deficient rickets are not evident. The adult height of untreated patients is 

130–165 cm. Pulp deformities and lesions of intraglobular dentin are 

characteristic tooth abnormalities (Alon, 2006). 

Rickets may be present in primary renal tubular acidosis (RTA), 

particularly in type II or proximal RTA. Hypophosphatemia and  

phosphaturia are common in these syndromes, which are characterized by 

hyperchloremic metabolic acidosis, various degrees of bicarbonaturia, 

and, frequently, hypercalciuria and hyperkaluria. Bone demineralization 

without overt rickets usually is detected in type I and distal RTA 

(Sharma et al., 2007). 

Patients with nephropathic cystinosis present with clinical 

manifestations reflecting their pronounced tubular dysfunction and 

Fanconi syndrome, including polyuria and polydipsia, growth failure, and 

rickets. Fever, caused by dehydration or diminished sweat production, is 

common. Patients are typically fair skinned and blond, owing to 

diminished pigmentation. Photophobia occurs. Retinopathy and impaired 
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visual acuity occur, with progressive tubulointerstitial fibrosis, renal 

insufficiency is invariant,hypothyroidism, hepatosplenomegaly, and 

delayed sexual maturation (Bökenkamp and Ludwig, 2011). 

Lowe syndrome (also called oculocerebrorenal syndrome of Lowe) 

is a rare X-linked disorder characterized by congenital cataracts, mental 

retardation, and Fanconi syndrome (Bockenhauer et al. 2008). 

Finally, renal osteodystrophy with its characteristic impaired renal 

production of 1,25-dihydroxycholecalciferol, hyperphosphatemia, 

hypocalcemia, and secondary hyperparathyroidism may be seen in cases 

of chronic kidney disease. Muscle weakness, bone pain, and fractures 

with minor trauma are all presenting features of this syndrome (Sprague, 

2010). 
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Aim of work 
 

To determine the incidence of rickets secondary to renal disease and 

its etiologic types and presenting manifestations and laboratory 

characteristics in renal patients attending the outpatient pediatric renal clinic 

in Abou Elrish Hospital. 
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Normal bone 

Bone is the basic unit of the human skeletal system and provides the 

framework for and bears the weight of the body, protects the vital organs, 

supports mechanical movement, hosts hematopoietic cells, and maintains 

iron homeostasis (Dengzl et al ., 2008).   

 Bone Formation: 

  The formation of  bone during the fetal stage of development occurs 

by two processes: Intramembranous ossification and endochondral 

ossification. 

A.    Intramembranous ossification: 

Intramembranous ossification mainly occurs during formation of the 

flat bones of the skull but also the mandible, maxilla, and clavicles; the bone 

is formed from connective tissue such as mesenchyme tissue rather than 

from cartilage. The steps in intramembranous ossification are: 

1. Development of ossification center 

2. Calcification 

3. Formation of trabeculae 

4. Development of periosteum 

http://en.wikipedia.org/wiki/Intramembranous_ossification
http://en.wikipedia.org/wiki/Endochondral_ossification
http://en.wikipedia.org/wiki/Endochondral_ossification
http://en.wikipedia.org/wiki/Skull
http://en.wikipedia.org/wiki/Mesenchyme
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B.   Endochondral ossification:

 

Figure (1): Bone Growth 

Endochondral ossification, on the other hand, occurs in long bones 

and most of the rest of the bones in the body; it involves an initial hyaline 

cartilage that continues to grow. The steps in endochondral ossification are: 

1. Development of cartilage model 

2. Growth of cartilage model 

3. Development of the primary ossification center 

4. Development of the secondary ossification center 

5. Formation of articular cartilage and epiphyseal plate 

Endochondral ossification begins with points in the cartilage called 

"primary ossification centers." They mostly appear during fetal 

development, though a few short bones begin their primary ossification after 

birth. They are responsible for the formation of the diaphyses of long bones, 

short bones and certain parts of irregular bones. Secondary ossification 

occurs after birth, and forms the epiphyses of long bones and the extremities 

http://en.wikipedia.org/wiki/Epiphyseal_plate
http://en.wikipedia.org/wiki/Birth
http://en.wikipedia.org/wiki/Epiphysis
http://en.wikipedia.org/wiki/File:Bone_growth.png

