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ABRBRENVIATIONS

ABYV Alzzsol stz bone volume

ASIF: (Msszoiation for the =tudy of Intsrnal Fieakiond

fur oztecsynthessfranen).

CT : tContraction time.
DVT 3 Dame=p vein thrombosis.
ECF ¢ Estra-c=llular £luaid.

ECE = Elsctro-cardisgram.
EEG : Elazctro-myogram.

GAG : Clucosaminoglycans.
PNF & FProprioceptive neurcmoscal - facilitation.,

PFS @ Frotsin-polysaccharides,

PTH : PFarathyroid hormons.
RT = Felavation time .
SR 3 Sarcocplazmic reticulum.

TEV = Trabscul ar hone volume .

Ymamoe Ma=inum conbraction w=lacid
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INTRODUCTIORN

A patient on rrolonged bed rest can have mary
camplications from inactivity €-9q pressurs sores, hypostatic
prieuncnia  {Larson and Gould, 19744}, +s=nal calculi, soft
tissue atrophy, hypercalcemia, and osteocporosis {Pezeshki

and Brooker, 19773.

Many vyears Ago,; fracture of the neck of the femur was
aften a terminal event in the lives of feeble and fragile
individuals who died from cardiac, pulmonary or ranal
ceaplications, aggravated by the recumbency and immobility
that was attendant upon the conservative regime advissd at
that time. This state af aftairs no longer prevails btecause
it has long been recognized that +theo treatment of these
fractures is essentially surgical, and that opsrative
meaturas should not be withheld Bxcapt  under the most
exceptional circumstances. Internal fixation of the
fracture, or prosthetic replacement of the fomoral head
carried out as soon as possihle after injury is vitally
important in order to permit early mobilization and thus
avoid the dangers of pralonged recumbency and immobility in

elderlly patients { Devas, 1978 3.

It has long bean recognized that stress deprivation
from immobilization results in profound bone atrophy, and it
is generally accepted that a minimum level of activity is

necessary for homeostasis of bone { Woo et al., 1931 3.

1
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immobiliration of the whole bady or a part ¢ 1k T

treatment of fractures, post-cperative procedures, o
resulting from conditions such a5 ant=arior poliomyelitis,
rheumatenid  arthritis and traumatic paraplegia, there is a

general or local osteoporosis of bone { Mercer, 1983 3.

Immobilization removes a child from an cpportunity for
l2arning exgerience. In addition, immobilization results in
an adiustment of the muscles of the limb or trunk to new
fixed position, such  adiustment is termed ‘“myostatic®
contracture. According tq Ferguson, 1981 a myostatie

contracture in the muscles is the principle cause of Jdoint

Orim af the most common  and dangerous  of  all
complications of immabilization is the thromboemnbolic
disgasze. The threat of thromboembolic disease increases

with the age of patients, the severity of trauma, the degrse
and length of immobilization and the severity of the

uriderlying systemic disesco { Evarts and Mayer, 1984 3,

Za, the rehabilitation should  start as scon as the
patient 1s admitted to hospital and must continue until hHa
is satisfactorily resettlaed &t home and in wor k. The
rehabilitation aims to prevent the avoidable disabilities
such as  bed sores, venous thrombosis, urinary infection,
renal  stones, muscle wasting, doint stiffness and
Cantractures by good  nursing, physiotherapy and garly

mobilization whenever possible to restore the physical and

2
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merntal health ¢ Mattingly, 1982 ).

In this essay we will try to review the currant
knowledge about the effscts of immobilizatian ton  the
skelston) which include causes of immpbilizaticon, the
pathological effects, ths methods of diagnosis of such

effects, and how to avoid snd treat thess effects.
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FHYSIOLOGY AND BIOCHEMISTRY

A. THE BONE

Biochemistry of bone :

The inorganic constituents of bone hy dry weight
comprise about &5 to 70 percent, and the organic
constitusnts comprise about I0 to 35 percent, of which about
?0 to ?5% percent is the extra-cellular matris consisting of
the fibrous protein collagen. other organic constituents
include s=mall  amounts of protein-polysaccharides (FFS) and

1

lipids particularly phoscholipids ¢ Turek, 1977a 7.

Collagen : It forms a highly ordered system of collagen
fibres with the typical axial periocdicity af 649 +to 700 A

and & unique protein composition of about cne-third glycine

residuns, cne—fifth iming acid residues, a large number of

alanins =

[H

idues, very few aromatic aminc acids  and

completely lacking cysteine { Tursk, 1977a *.

Frotein-polycaccharides z They are consisting of a
polypeptide chain to which side-chains of highly sulphated
polysaccharides are covalently bond { Turek, 1977a 3. The
main polysaccharides in bone are chondroitin d4-sulphate and
hyaluronic acid. They probably help to control the

deposition of calcium salts { Guyton, 1982b 3.
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Lipids = Thay comprise less than .1 ot organic
constituents. It was suggested thst lipide participate 1in
some unknawn manner in the process of mineralization { Turek

1977a 2.

Inorganic constituents The dry weight of bone is

composed of &5 ta 70 percent inorganic mineral, 95 percent
of whiczch is a calcium and phosphate ( Turek, 1977a . The
formula for  the major crystalline =alts, krown as
hydroxyapatites, is the following Ca® i1o-x (Hs0 ) 2. (Foale
tOHY =. The relative ratio of calcium o phospharus Can vary
markedly under different Autritional conditions, the ca/F

2.0

to .- { Guytan, 198Zb . Th=z minor minaratl

warying 1.2
constituents of bone are magnesium, potassium and carbonate.

Trace slements arge Zinc, Manganess, fluoride and molybdenum

{Turek, 1977a .

(a) Calcium z The total calcium contant in the body is about
1 kg. Only about 1 g is found in plasma and ECF, whereas

most of the remainder in

r+
or
m
4}
-
i

istoan as calcium phosphates,
carbonates and hydrodides. The normsl daily reguirenent for
a mormal adult of 79 kg is  0.46D gram and 1.0 gram for
growing children and nregnant woman { Tgrek, 1977a . The
concentration of calcium in the plasma is approsimately
about 10mg/dl (5 mEgq/L or 2.5 m mol/L) { Ganong, 1983b .
The calcium in the plasma i= present in three different
forms (a) approzimately 41% of calcium is combined with
plasma protein (non-diffusable fraction). (b)) 4% of calcium

iz combined with other substances (citrate, phosghate) and
3
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diffusible through the capillary membrane, amd (¢)  S0%  of
the calciuam in the plasma is both icnizable and diffusible

{Guyton, 1982b3}.

(b) Phosphorus : The total phosphorus content af an  average
70 ké man is about 1 percent of the tctal weight e.e  about
700 gy BO-B5YX of this present as inorganic phosphorus in the
bone { Rose, 1978 }. The total plasma phosphorus is about 172
mg/di., with two thirds of this total in orgaric compounds
and the remaining one third is inorganic £ Ganong, 1983b .
So, the normal level of serum phosphates asz ionized
inorganic phosphate is 3 to 4 mg/i00 ml in the adult S ta &

mg/1l00 ml in the infant { Turek, 1977a .

The integrated calcitraopic hormone system 13

There are three principle hormones that regulate the
plasma concentration of Ca=2+ ¢ Ganong, 1983b .

(1) Farathyroid hormane (FPTH): It maintains calcium
homaostasis as  follows (a) on the bone : it acts
directly on  ths bkone tno increacse hone reoorptl Gl by

promoting  transfer the mineral from the 5

]
|
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]
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o
it
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o
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proliferation and activation of the ostecclasts Guyton,
19626 3. (b} In the kidney : (i) it promotes resorption of
calcium by the tubules from the glomerular filtrate £ Turek,
1977a ¥ , {ii?} it also increases the Formation of 1.25
dihydrosycholicalciferol , the physiologically active meta—
bolite of vitamin D, and <(iii) if inhibits the tubular

reabserption aof phosphate, so it increases phosphate
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