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The Bones of the Matter 

' rhi . the third is ue of The Bulletin ponsored by 
the Halifax I nfirmary. is devoted to a symposium 
on the subject of "thin bones". Although those 
super- pecia lists who confine their interest to one 
part of the human body, such as the left ear lobe, 
may not find this symposium in,·aluable for the 
efficient conduct of their art. we tru t that for the 
majority of practising physician these articles will 
be both informative and rewarding. 

As the life pan of the population increa e , so 
do the problems of bone demi neralization. Prob­
ably almost 20 per cent of the population over the 
age of fifty haYe rad iological evidence of loss of bone 
density in the dor o-lumbar area. One wonders 
whether this should then be considered a normal 
physiological finding or whether we arc being negli­
gent in our prophylactic management of one out of 
eYery five people in th is age group . 

The statement that a patient has X-ray evi­
dence of osteoporosis i no more a diagno is of his 
fundamental problem than saying he has heart 
fa ilure. It is incumbent on the physician, once he 
has uncovered the fact that his patient is suffering 
from a demineralization yndrome, to investigate 
the problem thoroughly. 

The case may be one of simple osteoporosis ; 
but this is e sentially a diagnosi by exclusion and 
the problem may prove to be one of osteomalacia 
secondary to ga trointestinal malab orption, hyper­
parathyroidism or renal tubular disease. There 
may be an endocrine disorder such as Cushing's 
Syndrome or h:n)erthyroid ism or perhaps multiple 
myeloma or metastatic carcinoma. I n tb.is sym­
posium we have tried to cover all the e matter·s in a 
practical. rather than an esoteric manner. 

1\e have tried, too. to detail the prophylactic 
management of persons at r isk uch as pr·egnant and 
lactating women and the aged and to indicate the 
pitfalls in the phy iotherapeutic and orthopedic 
management of spinal fractures 

Bone demineralization may be a sign of serious 
disease of some other sy tern and as such deser·ve 
careful consideration with respect to both diagnosis 
and treatment. A di order which may have taken 
several years to develop may require several fttrther 
years of therapy. The problems that arise are dis­
abling to the patient and frustrating to the pby­
srcmn. Could it be t hat a more \'igorous approach 
on the part of the doctor would leave both parties 
somewhat happier? o 

I.D.M. 

T his issue has been contributed by 

the Medical St a ff of the 

H alifax Infirmary 

Coordin ating Ed itor : Dr . Ia n D. Maxwell 
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The Pathology of Bone Demineralization 
L~N ~IAX\\"£1.1. . B c, ~·m. CHB. F.-\ cP 

JJ a/if a:r. .\'. . 

Bon<' is not tatic likl' the framework of a build­
ing. but i in a con tant stat<' of rlux c1·en in old 
p1·opiP, with micro_copic fragml'nt constantly being 
added and ubtrac ted. 

Just, a in build ing a house. first the scaffolding 
and framing go up and later are added the fabric 
of the wall . the brick and t h<> mortar; . o in tbe 
laying down of bone there is first the osteoblastic 
dq>o ition of a rubbery organic o teoid matrix which 
i~ followed by the (probably al o o- teoblastic) 
mmeralization of the matrix. 

The house of bone however. is at the same time 
bt ing torn down by osteocla tic lacunar re orption 
inYoh·ing the remo1·al of both mineral and organic 
matter togcthl'r; the two proccs cs of construction 
and destruction accompanying and balancing each 
other. 

The osteobla t are probably re pon ible for 
a ll the components of the osteoid matrix. collag<'n. 
r<>ticulin. elastin. and mucopolysaccharide ground 
sub tance (the ·'mortar") a well a · thP elaboration 
or alkaline phosphatase and probably, as suggested 
abo1·e, the subsequent deposition of compound 
ca lcium and magnesium ails upon this matrix to 
form true, mineralized bone. 

1 t appears that the osteoclasts. which some re­
gard as modified o teoblasts. rcmo1·c the ground 
sub tance re ulting in the collapse of the other com­
J.Onent to form How hip's lacunae. 

\Yhether or not o teocla ts arc really rogue 
o~teobla t or arc innocent by tanders watching the 
house wreckers it is sligh tly helpful to regard them 
as clo ely related to osteoblast and to appreciate 
that the sl'rum alkaline phosphata e level is to some 
dl'grce an index of both osteoblastic and osteoclastic 
aetiYity; in other words that it will only be eleYated 
if there is an exec si .-e rat<> of formation or destruc­
lton of bon<> or decreased <>xcrction b1· the liwr. 
1:-ipecifically. pho phatase will not be ~ai ed if the 
<>xcess of de truction o1·er construction has ari en a 
the re ult of reduced formation rather than as the 
result of increased re orption. 

Reduction in bone bulk. ignifying paucity or 
undue slender·ness of trabecula. is known as o-steo­
porosis. I t may arise either from inadequate for­
mation of osteoid a in tales of enescencP. star,·a­
tion. cun·y or some cndocrinopathir or from in-

Prom : Department or Pathology, llnli!ax lnrirmary. 
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crea ed resorption due to ri ther primary or econdary 
hyperpara thyroidism. In either case, what bone 
that is present. though scanty will be normally 
mineraliwd. 

Poor calcification of bone on the other hand , 
that i osteomalacia. dc,·elops from a defect in one 
(albeit complex) proce ·; namely the failure of the 
organic matrix to become mineralized as the result 
or deficiency or aYailablc calcium, Yitamin D de­
ficiency or of renal tubular dysfunction (de 'foni­
J<'anconi , yndrome. cy tinosis etc). Poor calcifi­
cation per se cannot be due to simple resorption. 
that is pure osteoporo i .. though both osteoporo i · 
and osteomalacia may be a sociated with one an­
other· par·ticularly in renal rickets. 

Laboratory F indings 

HISTOLOGIC: The histologic differentiation of 
simple o teoporosis. o tciti fibrosa cy tica of hypN­
parathyroidism and ostcomalacic states i relati1·l'ly 
ea y and speci fic but all too seldom attempted. 1 n 
,·iew of ihe difficulty in making a po itin differ­
ential diagno i on cl inica l and radiologica l grounds 
it is strange that SO JittJC USC has been made or bOtH' 

biopsy. The iliac crest is a readily accessible ite. 
Osteoporosis In l'iew of aging changes and 

indi1·idual \·ariations. a ses ment of minor degree 
of osteoporo i may be omewhat ubjecti1·e but in 
more marked ca e the compact bone become thin­
ner; the alteration being mainly from the endo teal 
side' and trabeculae become attenuated and gradu­
ally disappear; in ad1•anced degrees the scantine 
and minute size of the e is YCry striking. 

1-1 is to logical differ ntiation of the 1·arious osteo­
porotic states from one another is not usually pos­
sible except in scun·y where biopsy or the meta­
physis reveals the diagnostic deeply calcified carti­
la~<' of the corbut ic lattice in children. 

If yperpara/hiJroidism: In normal adult bone 
and in simple osteoporosis, formation and di olution 
of bone arc progressing at a low level and both o teo­
clasts and osteoblast are relatively inconspicuous. 

[n hyperparathyroidism, howcYcr, the normal 
process is speeded up and active formation and 
de truction occur hand-in-hand. The slender bony 
trabeculae are lined by osteoblast , boulder to 

DECEl\fBER, 1966 



shoulder but resorption outstrips formation and 
clumps of osteoclasts, sometimes forming giant cell 
tumors, may be a prominent feature. ActiYe pro­
liferation of new fibrou ti ue sometimes. but not 
invariably showing cystic change, fill the widened 
marrow spaces and fails to undergo metamorpbo i 
to o teooid matrix. The picture is usually quite 
different from that of simple osteoporosis but may 
resemble fibrous dysplasia. [t i easily differenti­
ated from litis on clinical ground . 

roidism. metastatic bone disca e or multiple mv€'­
loma but it is een in some ca es or o teoporosis du~ 
to Cu bing's syndrome. 

Plasma Phosphorus Pia ma inorganic phos­
phate leYel are normal in osteoporosi . and low 
l:'ither in uncomplicated primary hyperparathyroid­
ism or in osteomalacia from any cause. High pia rna 
phosphorus suggests renal fai lu re but it is also el:'n 
in some case of osteoporosi due to thyrotoxico,i~. 

The product of serum calcium and pia ·rna 

TABLE I 
LABORATORY DIFFERENTIATION OF GENERALIZED RADIOLUCENCY 

"' s ·;;; 
-~ " ... ';l _g 5 L + g :0 ·~· 

+ : 
~ ~ 0 J:l 0 ~ ';l u 

~ ;: " u: 0 0 a: E- u O< U1 

Osteoporosis .;. X Low K ~ 

Hyperpara.- t tl High t .;. 
thyroid ism 

Osteomalacia K or t .;. K <t > X or l X or l 

K - normal, l reduced, t increased. 

Osteomalacia In racltitic children osteoma­
lacia produces abnormalities in the growth and cal­
cification of cartilage cells causing a thickened, 
widened, Yery uneYen epiphysis wh.ich is diaguostic. 
EYen in adult napper2 bas found changes in the 
costochondral junctions or the ribs but the ball­
mark or 0 teomalacia is the pre ence or increased 
amounts of uncalcified o teoid matrix. The recog­
nition of this in regular histologic ection require 
careful tecluJ.ical control of the decalcification pro­
ce but i . we feel, po ible. _\!though undccalci­
fied sections are Yas tly better for I hi di!ferentiation1, 

preparation of these imposes technical problems in 
the routine laboratory. Biochemical assay of the 
calcium content of bone biop ics is relatively easy 
and. if controlled by simultaneous histologic exam­
ination of rcpresentatiYe material, should proYe of 
nluc. Not enough u e has been made of i otopic 
teclmique ; Lea and \'aughan' ha,·e shown that 
there are quantitati,·e differences in the uptake of 
u by normal and osteomalacic osteoid. Employing 
strontium as a non-i otopic marker or calcium me­
tabolism, Fra er1 has found differences in the up­
take of this by normal , osteoporotic and osleo­
malacic bones. 
BIOCHEm CA L FlKDIXGS -

Serum Calcium As a general rule serum 
calcium lcYels are normal in simple o teoporosis 
and normal or low in states of o teomalacia. Ele­
n tion of serum calcium uggest hyperparatb.r-
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... 
" " + "' ~ + s SPECIAl. .e p., u . .e 
p., 

"' 
~~ ~'EATUR E S 

c < ;g 
.e · ;:: o..: 
u ;::> ooP.. 

Thyrotoxicosis Pl.P04' t 
X t K Alk. Phos t 

Cushing's Syn. Se. Ca ++ 
Scurvy ), [etapbyseal changes 

K t t With renal failure(Pl.POa" i 
U. Ca ++ 

Hyperchloremic 
Acidosis U. Ca •• t 

.;. ;. X or t Hypophosphatasia U. Ca ++ t 
Ca · P 

phosphoru usually lie in the normal range of 35 -
45 in o teoporo is and primary hyperparathyroidism 
but it is depres ed below 27 in nearly all states of 
o tcomalacia. 

Urinary Calcium Although blood leYCl or 
calcium and pho phoru arc usually normal in o ·teo­
poro i . urinary calcium excretion i rai ed. It is 
rai cd also in hyperparathyroidi m. meta tatic bone 
di ea c. multiple myeloma and thyrotoxicosis but 
nearly alway depre · ed in o teomalacic tales oth('r 
than renal ricket . 

erran rl lkaline Phosphatase Alkaline pho'­
phata c leYels parallel ostcobla tic and osteoclastic 
activity ; they arc elevated therefore in hyperpara­
thyroidi m, primary or econdary Paget' di case or 
bone thnotoxico i . meta tatic bone di ea e and 
som~ ca. e of o teomalacia, cldom in state of 
osteoporosis. 

Summary 
The term osteoporosis implies bone which is 

delicate but normally mineralized. In osteomalacia 
bone bulk is u ually normal or actually increa ed 
but mineralization i poor . 

• \ltbough radiological differentiation of the two 
groups may be difficult or impo ible, the histo­
logical and biochentical finding are di tinctiw, 
enabling ca e to be placed into two broad group · 

Further subdiYision on an etiological ba is by 
laboraton· means alone is not u ually possible. o 

- References on page 309 
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RAREFACTIOX OF BOKE - Ba ic Principles 

The Role of Radiology 
in the Investigation of Skeletal "Demineralization'' 

H. B. S .\BEAN, ).1D 

Halifax, N . S. 

The purpose of this presentation is not to sum­
marize the oft-repeated details of radiographic ap­
pearances in tates of skeletal rarefaction; rather. 
it is an a ttempt to impart some perspective regarding 
the role of radiology in dealing with indiYidual case 
where skeletal " demineralization' ' is of concern, and 
to offer ome practical suggestions in respect to its 
use. 

Diagnosis of the disease respon ible for skeletal 
··demineralization'' can rarely be made radiologi­
cally. The kinds of help to be expected from X-ray 
studies include: 

1 recognition of a significant degree of keletal 
rarefaction, 

2 broad categorization of !he type, which may 
suggest the probable kind of underlying 
disease and so be useful in directing further 
investigation, 

3 CYaluation of the extent and degree of the 
process as it affects the skeleton. 

4 recognition of associated fracture· or other 
sequelae that may be producing symptoms. 

5 discoYery of related or unrelated conditions 
that may be responsible for symptoms, and 
in some cases 

6 follow-up examination may help in a ses ing 
the results of therapy. 

I n regard to the follow-up for eYaluation of 
t herapy. it hould be emphasized thai this is of help 
only in ceases where definitiYe therapy for specific 
<·onditions has been instituted; eg. following re­
moval of overactiYe parathyroid tissue, specific 
t herapy for rieket.. scurvy; etc. . . Some authori­
t ies' state that radiologic improvement never occurs 
in o teoporo i . \\-bother or not this deg1 ce of 
dogmatism is ju tified. it is a fact that such recog­
nizable reYersal of the o teoporotic process would 
require years and i eldom if eYer obsen ·ed rad io­
logically. 

F'rom the Department of Radiology, ll alifa.x I nfirmary. 
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The term osteoporosis is used by the radiologist 
to mean a reduction in the amoun t of bone tissue in 
the whole or part of the skeleton withou t any 
radiologic findings to suggest a change in its chemical 
composition; osteomalacia (bad bone) to suggest the 
presence of abnormal and poorly mineralized osteoid 
tissue as a part of the proce s. Le s than the normal 
amount of bone salts is depicted radiographically 
as lack of bone "density" or " increased radiolu­
cency" and is common to both the above-mentioned 
categories of osteoporosis and osteomalacia. In 
reporting radiologic fi ndiqgs it is common practise 
to use the term "osteoporosis" when the only signi­
ficant departure from a normal appearance is in­
creased radiolucency and other findings compatible 
wi th this category sucb as thinning of bone cortex, 
thin smudgy trabecular patterns, central Yertebral 
body compression ; etc. Only when findings of a 
more pccific nature are present such as ·'pseudo­
fractures" in the adult or a widened appearance of 
the growth plate in childhood rickets, can one postu­
late, on radiologic evidence, poorly mineralized 
osteoid tissue and so place the proce s in the category 
of osteomalacia. On occasion e,·en more specific 
find ings such as the small sub-periosteal cysts of the 
phalanges in hyperparathyroidism might be pre cut. 
\Then seen. such findings are of great diagnostic 
significance; their absence in any individual case can 
never "rule out" anything. This is to point out 
that in a radiologist's report the terms "deminerali­
zation", ' ·osteoporosis", " lack of bone density" or 
" increased radiolucency" may all ha,·e much the 
same meaning. 

Categorization as outlined above does not con­
stitute a diagnosis. One recent classification 1 lists 
orne thirty-two condition that give rise to the 

radiographic complex referred to as osteoporosis ; 
there are probably as many entities respon ible for 
osteomalacia. 
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3. )Ialabsorption Syndrome - White female, aged 64 years. 
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rr 
"/ 

2. Cu•hing's Disease- White male. a~e 19 year-. 

;/[-It-~-

... 
4. Plasma cell myeloma.- age 51 years. 
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We should also point out that while cn n the 
broad categorization outlined above can be Yery help­
ful in directing inYestigation it is often difficult or 
impossible to go eYen this far radiologically. Since 
the most common complaint resulting in X-ray ex­
amination that rcYcals skeletal demineralization 
as the major significant finding is back pain, wo 
haYc chosen to illustrate the difficulty by showing 
four lateral Yiews of the lumbar spine. ··Demin­
eralization" or ' ·osteoporosis" is recognized in three 
of the e; categorization (to ay nothing about di­
agno i ) is not possible from this tudy alone. 

Once skeletal demineralization of significant 
degree is recognized. how then should one proceed? 
The most important point here is to emphasize that 
one must proceed to at tempt a diagnosis ; the clinical 
and laboratory aspects are outlined in other pre­
sentations in this i sue of the Bulletin. As far as 
further X-ray studies are concerned, these should be 
planned in consultation with the radiologist. I n 
general the mo t helpful Yiews include: lateral 
skull , lateral dorsal and lumbar spine, frontal view 
of the peh·i to include the upper femora and po -
t<>ro-anterior Yiew of the hands. Special Yiews of 
the teeth for " loss of the lamina dura" and repealed 
or serial Yiews of the same region to look for 
"changes"' are rarely helpful and for the most part 
a waste of time and effort. 

Of paramount importance is that the radio­
logist be fully informed of all anilable laboratory 
data regarding the case, and that he be made aware 
or the clinical thinking at the time when X-ray 
studies arc being planned and in terpreted. H is 
only by such an integrated approach that any real 
help can be ex-pected from radiological tudies. 

Summar y 

1 R adiology can be most helpful in the recog­
ni lion and categorization of states of skeletal 
rarefaction. 

2 The terms "skeletal rarefaction", "demin­
eralizat ion" "increased radiolucency" and 
"osteoporosis·· can all haYe much the same 
meaning in a radiologist's report. The 
term "osteoporosis"' should not be construed 
as a diagnosis. 

3 X-ray studies can be most helpful in di­
agnosis only when planned in consultation 
with the radiologist as an integral part of all 
other modalities of inYestigation. o 

Reference: 

1. Steinbach, H. L., Radio!. Clin . .V. A. I I :191 1964 
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The Pathology of Bon e Demineraliza t ion 
continued from page 306 
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WINTER SOLSTICE 

December 2.2. when the sun is at the farthest 
point south, marks the beginning of winter. 

i\hile December is the month with the shortest 
day in the northern year, the Canadian Highway 
Safely Council reminds us that December may 
seem the darkest month for acciden t Yictims. 

Shorter daylight hours, and bad weather con­
ditions are some of the factors contributing to the 
poor Yisibility and generally hazardous driYing con­
ditions or December. 

Foul weather, distracted dri,·ers, and preoccu­
pied pedestrians can add up to an aeCldt>nt. 
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FORTY YEARS AGO 

From the X ova Scotia l\Iedical 

Bulletin December, 1926 

"ORTHOPAEDIC DEFECTS 
OF THE GREAT 

Aesop suffered from Pott's 
disease 

Alexander the Great - Torti­
collis 

Talleyrand - HigbtEquino 
\ 'arus 

WalterScott- Talipcs Equi­
inus following I nfantile 
Paralysi 

Lord Byron - Equino \·arus 

Hawthorne - Osteomyelitis 

It mav be assumed thai the 
celebrity of such cases was largely 
laboriously and painfully attained 
by way of compensation for in­
feriority complexes. Physical de­
feels doubtless sen·c useful pur­
poses with greater frequency than 
we are apt to imagine. 

A deformity may decide the 
issue of greatness or mediocri t.r .' ' 

DECK THE HALLS WITH 

DISINFECTANT 

T he following items are excerpts 
from the Christmas message to 
T HE BULLETIN issued by the 
Information Sen·ice of the De­
partment of Health and ' \ elfare, 
Ottawa, December 1966. 

I 

BON APPETIT, BUT 

WATCH THE TRICHINOSIS 

Pork should never be eaten raw. 
unle s othen1·ise treated to des­
troy trichina, should be cooked 
sufficiently to reach an internal 
tempera ture of at least 165°F. 
Cooks who are in the habit of 
tasting their meat preparations 
before cooking should keep tllis 
risk in mind, especially in the 
Christmas eason. 

The doctor 
spent a comfortable night 

Terpo-Dionin with its "3-~ay" reli.ef (sedative-a~odyne-­
expectorant), gives coughmg patients-and the1r doctor 
-an undisturbed night. 
E~eh t~1spoonlul (5 mi.) cont1ins 5.5 mg. ethylmorphine HCI; 13.9 mg. tetpin hyd11te ; 5.0 mg. 
gulilcol; 10.2 mg. c•lcium glyce!ophosphate ; white pine compound b11se. Dosage : One Ill· 
spoonful every thtee hours. and one 11 bedtime. 

0 TERPO·DIONIN 

WAS IT THE BIRD OR THE 
STUFFING? 

To a1·oid food poisoning after 
eating your Christmas bird, watch 
your timing preparations and cook 
the beast thoroughly. Tever 
dress the bird seYeral hours before 
cooking or leaYe it overnight in 
the refrigerator. The cold mass 
of stuffing acts as an insulation 
to cooking heat. To destroy sal­
monella germs the bird should 
reach an internal temperature 
of at least 165°F. 

HANGOVER HEADACHE 

Some of the factors causing 
hango1·er headache are the hyper­
emia due to ethJ alcohol and sensl­
ti,,ity to some chemical by-pro­
ducts of alcohol. Home care of 
rest or a combination of pain­
relievers and a stimulant, such as 
coffee, in time restores many 
patients. If necessary a physi­
cian may be called for the re­
placement of fluids and relief of 
emotional difficulties. 
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OSTEOPOROSIS - Prophylaxi in Pregnancy 

Calcium Requirments of 
Pregnancy and Lactation 

J . T. DoNxE, BSc, MD, Al'>D ~1. G. ToMPKINS, MD, FRCS (C) 

H alijax, N. S. 

That calcium is a necessary nutrient in the diet 
of pregnant and lac tating females has been known 
for some decades; however, specific correlation be­
tween calcium requirements of the fetus, daily 
quantitative intake of the mother, and the further 
need. during lactation have not been reported in the 
recent li terature. 

The calcium requirements for the tandard 
fr tal skeleton ha. been calculated to be of the order 
of 30 gms. total. or approximately 250 mgs. daily 
in the last trimester when the demand i highest'. 

ince calcification of the fetal skeleton is progressive 
from the beginning of the third month. it may be 
taken that the fetal parathyroid is acti,·e from then 
also. 

Hvtten and Leitch' reviewed a number of 
st udie; of dietary records of a number of pregnant 
females of different socio-economic cia ses in several 
large cities of the world and found that the aYerage 
calcium intake from diet amounted to approximately 
840 mgs. daily (range 500 - 1,200 mgs.). It was 
noted by Hankin and Symonds2 that the calcium 
intake paralleled both the protein intake and total 
ca loric intake. The Canadian Council on I utrition 
has recommended that daily calcium allowancr for 
women in the second half of pregnancy be I ,500 mgs. 
A retention of one third of the allowance for preg­
nancy i implied, though absorption and retention 
will be much higher relatively where intake of 
calcium bears a closer relation to need. Evidence 
from farm animal shows thai calcium is stored in 
pregnancy and mobilized for milk secretion. 1 It 
seems likely that ii the supply is adequate women 
also will store calcium but fur ther information is 
needed in this regard. 

Hankin and Symonds2 in a comprehensive 
st udy of diet and lactation in 174 women found the 
length of lactation to be higher in those women with 
better prenatal and postnatal diets. It is difficult 
to assess the influence of diet per se on lactation for 
other factor such a p ychological, socio-economic, 

etc., are known to exert some influence. 1 everthe­
le s, these authors seem to be able to draw some 
valid conclusions. They found that the critical ill­
take Je,·els of protein and calcium for the main ten­
ance of lactation are approximately 70 gms. per day 
and 00 mgs. per day respectively. )Jo apparent 
increase in length of lac tation occurred with intakes 
in the range of 110 gms. per day of protein and 1.600 
mgs. per day of calcium. These levels are lower than 
the X. R.C. ( l958) allowances2 which are 98 gms. per 
day of protein, 2,000 mgs. per day of calcium and 
3.300 calories. 

Tbese aspects of nutrition, howeYer, are not 
wholly determinants of successful lactation for in 
underprivileged countries where poor economic con­
ditions make breast feeding es entia!, women on 
near starYation diets have been found to continue 
breast feeding over long periods. Presumably a 
large amoun t of ingested calcium is absorbed and 
calcium balance is kept at a minimum of negati,·ity 
with highly efficient conservatiYe measures, which 
keep osteoporosis at a minimum. 

Consider the eYidence then of calcium require­
ment in late pregnancy and lactation and the cal­
cium aYailable in the average diet. One 8 oz. glass 
of whole milk supplies 290 mg. calcium. The cal­
cium content of some of t he present-day vitamin and 
mineral preparations is listed below. 

Beminal - (Ayerst) .. . .. .. 10 - 50 mg. calcium pantothenate 
Osteofer - (Anca.) . .. .. . ...... 125 mg. calcium gluconate 
Dayalets filmtabs- (Abbott) . . .. 5 mg. calcium pantothenate 
Adelflor prenatal tabs- (Upjohn) 250 mg. calcium carbonate 
Obelins - ()1ead-Johnson) . .. . 250 mg. calcium carbonate 

5 gm. calcium pantothenate 

These prepara tions fall short of the daily require­
ments and are inadequate for significant calcium 
supplement if needed. Calcium can be supplied 
adequately with Calcium Sandoz effervescent tab­
lets, each tablet supplying 4 gm. of calcium gluconate. 

From the Department of Obstetrics and Gynecology, Halifax Infirmary. 

THE NOVA SCO'l'IA )'l EDICAL BULLETIK 311 DECEMBER, 1966 



To summarize then we may conclude that: 

An adequate diet supplies sufficient calcium 
and supplementary calcium is not needed 
where diet is adequate. 

2 There is no evidence to substantiate the 
claim that leg cramp in pregnancy are due 
to a calcium deficit. 

3 The fetus is ncYer in jeopardy from calcium 
deficiency. 

-l It would cern that lactating women do need 
extra calcium and protein and this could be 
adequately upplied with whole milk (24 
ounces daily) . 

5 Calcium upplementation is otherwise best 
achieved with Calcium andoz efferve cent 
tabs 4 grams. one twice daily. o 
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Comment: 

'fhe authors base their conclusions on the 
premise of "an adequate diet" . According to the 
U.S. Dept. of Agriculture, the mean intake or cal­
cium in the united tates is about 1 gram per day, a 
In Canada as a whole, the aYerage intake during 
1962 was 1.002 grams a day, but a limited study in 
Xewfoundland showed that 2 per cent or the POPU­
lation con umcd less than 0. 5 grams per day.• 

If the recommendations by the Canadian 
Council on Xutrition (1.5 gram ) or by the X.R.C. 
(195 ) (2.0 gram ) quoted supra are accepted as 
realistic, the conclu ion is ine capable that an addi­
tional daily upplement or from 2 to 4 gla ses or 
milk should be prescribed for the average pregnant 
or lactating woman. A , presumably, some soc; 
Of the population \\ill be taking ICSS than the aYerage 
amount. this recommendation is c,·en more urgent. 

Ed. 
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without gastric irritation 
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OSTEOPORO I - General :\I anagement 

Osteoporosis in General Practice 
\\'. c. XICHOI.AS. ?liD, FRCP (C) 

lla/Jjax, .V. S. 

0 teoporo i' i· one or the mo ·t important and 
(•onrusing problems racing the family phy iciao to­
day. As the patient' life span increase , o docs hi 
{'!tance Of deye(oping 0 teOpOrOSiS: approximately 
:lO per cent or the female and 10 per cent or the male 
population 0\"er the age or 50 ha ,.e X-ray Hidence 
or demineralization. The family phy ician ccs the 
Pnd re ult or an illnes (JJhy iological or unphy io­
logical) which ha been going on for many years, 
and finally presents itself either a backache or bony 
fracture. It may be a ked: ·· hould we wait until 
the complications occur or attack the problem at an 
c·arli<'r tage?·· Th<'re i marked ,·ariation or opin­
Ion in the world litC'rature. ome or the main opin­
wn are presented and di cu -ed below. 

Osteoporo. is is es cnti:tlly a diagno is made by 
c•xclu ion. It is not uncommon. in fact the rule in 
~omc area . Cor radiologi t to report any form or dif­
fuse demineralization in,·oh·ing t.he dorso-lumbar 
spine as ··osteoporosi-." Thi is imilar to reporting 
a ll "coin lesions" of the lung a· granuloma . .\!­
though they may be correct in most ca es. they may 
mi lead the phy ician. The be t that one can ay 
ts that the bone is demineralized: the exact rrason 
will remain unknown until the patient ha been 
properly investigated. lt is impos iblc to say from 
an X-ray of the spine whether the patient ha oste­
oporosis, osteomalacia, h~l)erparathyroidism. mul­
tiblc myeloma. Cushing· Disease. th.notoxicosis 
or meta tatic bone disea e since all can. on occasion, 
give identical X-ray pictures. 

It i not the purpose of this paper to discuss the 
differential diagno is of bone demineralization, but 
it is important for u to realize that X-ray evidence 
of demineralization may reflect a serious and ome­
times curable underlying disease. All patients with 
demineralization of bone deserve the benefit of more 
investigations than just an X-ray of the spine. 
Hemoglobin. edimentation rate. complete urinalysis, 
serum calcium. phosphorus and alkaline phospha­
tase, total serum protein with albumin globulin 
ratio, blood urea nitrogen and C02 combming power 
should all be tudicd. X-rays of the skull, long 
bone . peh·is and hands, as well as those of the 

Prom the Department or ) [edicine, llalifa.x Infirmary. 
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lumbar-dorsal spine hould be done. In imple. 
uncomplicated o teoporosis. all of the abo,·c with the 
exception or the lumbar-dorsal spine X-ray should 
be normal. If thi is not so, then another cau e for 
the demineralization should be ought. The term 
o teroporo is. generally speaking. is applied to 
any condition where there i a reduction in the 
amount of bone tissue per unit volume without 
change in its campo ition (that is. what bone present 
is normal), compared to osteomalacia where the 
compo-ition of bone i changed (that is. what bone 
pre ent is abnormal). One can di,·ide o teoporo i 
into two major groups: 

Primary - where hormone imbalance and cal­
cium imbalance play a major role. 

, econdary - where such things as immobiliza­
tion. hyper thyroidism. teroid excess either E:'ndo­
genou or exogenous. 'Citamin C deficiency. and 
protein deficiency are or importance. 

econdary o teoporo i i elf-explanatory. The 
primary group is mo t confusing. 'fhe patho­
genesis has not been firmly c. tabli hcd. but theJ<' i 
general agreement that the main defect i one of 
increa ed bone breakdown rather than one or de­
crea ed bone formation. It is c,·ident that there i a 
progressi,·e reduction in bon<' density after middle 
age (40-50) and that all elderly people arc o teo­
porotic when their bones are compared with young 
adults. Why should tbis occur? 

In the early 1940' . Albright sugge ted that 
gonadal deficienC.I' leads to fai lure or bone formation 
and that this failure can be rc,·cr-ed by the usc of 
estrogens and androgen . Recently. workers in this 
field haYe shown that E:'strogcn d<'ficiency leads to a 
slight ele,·ation or serum calcium (but still within 
normal range) thu to hypercalciuria and therefore. 
over a long period . to negative calcium balance. 
Estrogen replacement. tbNefore, should lower erum 
calcium slightly thus pre,·enting hypercalciuria and 
tbereb_,. con erving body calcium. Estrogen de­
ficiency may be a. factor in the etiology of osteo­
poro is, but is certainly not the single determining 
factor: not all post-menopausal women develop 
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osteoporo is. Induction of artificial mcnopau e 
doe not lead to increa e in prematurr osteoporosi . 
Removal of gonads in animals does not alway;; lead 
to o teoporosi . . orne male deYelop o teoporo i . 
Xen~rthele . in support of the estrogen theory. 
seYeral inve tigators claim that e trogen alone ha 
ne,·er been shown to cau e remineralization of the 
bone. or impro,·ement of bone densi ty on X-ray. 

Ovrr the past ten years, Albright's theory ha 
receiYed much criticism. particularly ince thr ad­
wnt of radioacth·e tracer techniques for mea uring 
bone metabolism. everal worker ha,·e postulated 
that osteoporosis is the end result of prolonged cal­
cium deficiency leading to a continuing ncgati,·e 
calcium balancc. In upport of thi . the following 
points are noted. The o teoporotic indiYidual 
consumes approximately 25 per cent les calcium 
than the non-o t('oporotic individual. Since the 
faecal los of calcium is quite constant and similar 
in both group . this di crcpancy in intake will lead 
o,·er a long period to demineralization of the bony 
skeleton; a negatiYe balance of 50 to 100 mg. of 
calcium per day is often found by metabolic studies. 
If thi be the case. then in one year. I to 36 gram 
of calcium will be lost from the skeleton. Since the 
skeleton contains approximately 1.000 grams of 
calcium and ha to be depleted of at least 30 per 
cent of its content before there is X-ray e\·idence 
of demineralization, it then follows that a period of 
at lea t 10 to 20 years must pass before osteoporosis 
becomes e \·ident on X-raY. In female , one must 
also consider an average lo s of 20 grams of calcium 
per baby and for brea t feeding each child (3 months) 
an aYerage loss of 15 grams. One can then see the 
relati,·ely strong po ition this group of workers i in. 
especially since it has been shown that low calcium 
diet in animal leads to the clas ical picture of o teo­
porosi and that thi i rc\·er cd by increasing cal­
cium intake. On the other hand. thcre is no eYi­
dence that osteoporosis occurs more frequently in 
those countries where calcium intake is low; and 
orne investigators have found no significant dif-

ference in the calrium intake of o teopo10tic. com­
pared to non-osteoporotic indh·iduals in our country. 

In this confused si tuation , the physician may be 
in orne doubt, not only as to whether the osteo­
porotic patient should be treated. but at what stage. 
and how. \\e would recommend that only the fol­
lowing patients be treated: 

AU those of any age group with symptoms that 
are attributable to osteoporo is. 
All tho e under age 60 without symptoms . 
S pecific Therapy 
HoRMOKAL: Estrogen are be t resen ·ed for 

women. and hould be gi,·en in physiological do e . 
'freatment should be continued until the patient is 75 
years old. \\ith such prolonged therapy, an in­
e,,:pensive product i preferred: tilbestrol, I mg. 
daily is sati factory. It i hest given for the first 
three weeks of every month, unless the patient has 
had a hysterectomy, when it may be given continu­
ously. If side effects occur, the dose can be halved. 
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Androgrns - an androgen plus estrogen i prob­
ably a better ' ·bone builder" than estrogen alone. 
A product with Yery little masculinizing effect 
l10uld be uscd. There are S('Yeral preparation or 

equal potency on the market, Danabol 2.5 mg. dail\' 
is inexpcn i,·e and fulfils the requirement . ~ It>~ 
with lack of econdary sexual characteristic . unlc:>s~ 
senile. are probably be' t treated with a cxualh· 
potent androgen. ' r ho intramu cular route gi\'(;~ 
bctt er rc ults than any pre ent-day oral preparation. 
although after a couple of year' or intramu cular 
thcrapy, the patient may be carried on oral prepar­
ation. Te. tosteronc Cyclopentilpropionate 200 mg. 
intramu cularly every two week for one year and 
then ever y month thereafter will prove sati facton· 
Osteopor~ is dc,·eloping in othcr\\ise normal mal~ 
requires an androgen \vit,houi econdary sexual 
effect and Danabol in a do c of 5 mg. per da~· is 
recommended. 

C.\LCIUM TRER.\PY- This should be considered a 
mu t for every osteoporotic patient regardless of sex. 
unle s there IS a contraindication uch a renal 
disea e. renal failure or lithia is. An intake of ap­
proximately L gram or calcium per day should be 
adequate. Both skim milk and whole milk have 
approximately 300 mg. of calcium per 250 mi. ; 
therefore two to three gla e per day would gi\'(' 
an adequate calcium intake. upplement are a\·ail­
able for those who di like milk, but thi is not ad­
visable as the protein deri,·ed from milk i a lso bene­
ficial in the laying down of bone. Calcium glucon­
ate effervescent tablet (Sandoz) contain approxi­
mately 350 mg. of calcium per tablet. Each tablet 
has slightly more calcium than a glas of milk but 
is also more e:q>ensivc (approximately 10 cent per 
day more) . 

Nonspecific Therapy 
Adequate nutrition. re t. excrci c. physio­

therapy, and on occasion. the use of a back brace are 
of importance. Lumbar supports, while valuable 
in di abling ostcoporotis \\-ith or without fractured 
\'ertebrae. should be u ed for only short periods a 
prolonged u e may aggravate the underlying condi­
t ion. They may cause progre ion of the osteo­
porotic proce s dno to prolonged immobilization of 
the spine. 

Summary 
Osteoporo:: i remains a partially unsolved prob­

lem. but with the information available today, we. 
a physicians should be attempting to prevent this 
di abling disease and also to t reat it energetically 
when it arises. \\nat the results of therapy will be 
are as yet uncertain, although many patients obtain 
dramatic relief of their Ymptoms within weeks of 
initiating therapy. Thi; is only subjective evi­
dence. but recently special techniques have demon­
s trated recalcification or osteoporotic bones in some 
patient . Increasing knowledge \\ith regard to 
osteoporosis may influence our future concepts 
concerning otiology and thus our form or manage­
ment. o 
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OSTEOPOROSIS - Management 

Physiotherapy in Osteoporosis 
G. J. H. CoLWELL, MD, C~1 

Halifax, N. S. 

It has been recognized for many year that 
disuse produces osteoporosis. Disuse may be due 
to paralysis of a limb, immobilization by a cast, or 
inhibition of use because of pain on movement. 
X-rays of the immobilized parts taken at various 
stages during the immobilizat ion reveal that the 
appearance of demineralization increases over a 
period of months or years, then seems to stabilize 
even though pazalysis or immobilizat ion continues. 
As active movement of the part is resumed the 
X-ray appearance of demineralization gradually 
abates and eventually the bone assumes a normal 
appearance. It is recognized that the period of re­
covery may be quite prolonged depending on the 
sevcri ty of the osteoporosis. 

The phenomenon of disuse osteoporosis ha 
been explained for years by a decrease in osteo­
blas tic activity and it was assumed that bone re­
sorption continued unchanged. resulting in im­
balance between formation and resorption of bone 
leading to a net reduction in bone mass. ' Although 
there appears to be little rea on to doubt that disuse 
produces bone atrophy, the mechanism of produc­
t ion of this bone atrophy bas been the ubject of 
considerable controversy and questioning in recent 
years. D ietrick et al2 showed that immobilization 
~f normal subjects resulted in negative calcium 
balance and that restoration of weight bearing strcs -
cs produced a reversal of this effect, bu t they also 
obserYed that mechanical stress did not influence 
the dura tion of negative calcium balance in ca es of 
actual paralysis.3 However studies of bone me­
tabolism in disuse employing radioealcium indicate 
that bone formation during the process of disuse 
osteoporosis is normal but bone resorption rate is 
2 to 3 times normal. In those patients having long 
established osteoporosis due to disuse the rates of 
bone formation and bone resorption were either 
normal or slightly low. 4 

Even though we recognize that the older con­
cepts regarding the mechani m of development of 
disu e osteoporosis arc open to question we are still 
left with the recognized fact that osteoporosis does 
occur with disuse and it is possible to reverse this 

osteoporosis by the resumption of activity including 
the stress of muscle con traction, strain on ligarnen ts 
and weight bearing stress on bones. In the pres­
ence of paralysis it does not appear possible to pre­
vent or reverse to any significant degree the X -ray 
appearance of demineralization of bones. In other 
words externally applied stresses have not been ob­
sen ·ed to re,·erse the proces of bone atrophy and 
it appears necessary to have a resumption of active 
mu cle contraction and joint mo,·ement. 

It is not the purpose of this paper to discu s the 
treatment of osteoporosis of other types where 
hormone or calcium imbalance play the major part, 
even though these types may lead to immobilization 
of the patient because of pain from collap ed Yerte­
bral bodies, etc. , giYing a chance for disuse bone at­
rophy to be added to the picture and complicate it. 

Prevent ion of Disuse Osteoporosis 

In the ca e where a fractured arm or leg is im­
mobilized in a cast or placed in traction, the bas ic 
principle for prevention of osteoporosis is actiYc 
exercise of the part of the limb not immobilized or 
those parts which can be safely moYed without 
jeopardizing the healing of tbe fract ure - in some 
case it may be possible for the patient to carry out 
i ometric or muscle setting exercise of the injured 
part. even when the part is immobi lized by plaster, 
in an attempt to reduce the degree of ineYitable 
o teoporosi . r\ typical example would be exercise 
of the quadriceps by straight leg raising or mu cle 
etting exercise for a pa tient with a long leg cast 

following fracture of the tibia with the hope of re­
ducing to some extent the degree of osteoporosis 
of the femur and maintaining all possible quadriceps 
trength. Jt, is also important to remember that the 

patient may deYclop a habi t of relative inactiYity of 
the uninjured parts dur ing the period of healing of 
tbe injured part. This is prone to occur in appre­
hensive or debilitated patients, and these debili­
tated patients may have a pre-existing degree of 
o teoporo is of post menopausal or senile type. 
Here the principle of active exercise of t he unin­
jured limb is particularly important if the period of 

From the Department of Physical :\1edicine, Halifax Infirmary. 
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relatil·e immobility will be prolonged. E,·en pa­
tient who find it difficult to follow a program of 
therapeutic exerci c bccau e of senility can usually 
carry out simple active exercises of the unimmo­
bilized limbs under the direction of the doctor. 
nurc or phy io thcrapi l. The provi ion or sand 
bag . springs or other method of re i ting acti,·e 
mo,·ement certainly enhance the value of active 
exercise in preYenting cti u e o teoporosis. 
Tr eatment 

This i imply an extension of the technique 
used in prew ntion. It is pre umed that the tissue 
haYe healed utricienth· to allow actiYe moYement 
and Otis activ<' movement hould be performed 
through the fullest po sible range and against orne 
form of re istancc. In reliable patients with a frac­
ture of the lower limb. partial weight bearing should 
be allowed when appropriate and gradually increa ed 
as the tabilitv of the fracture allows. In unreliable 
patients, or it; tho e not able to handle crutche or 
other support kil!ully it may be ncce sary to forego 
weight bearing until the fracture is st10ngly healed 
and rely entirely on re i ted actiYc exercise . non 
weight bearing. The u e of the walking ca t in 
selected ca es ha been hown to encourage the 
earlier impro,·ement in bone mineralization pre urn­
ably becau e of mu cle contraction and weigh t bear­
ing cwn though th<' injured part are encased in 
pia ter. 

It is recognized tha t pain in a part and conse­
quent immobiliza tion can produce disuse osteo­
porosis but some practitioners feel that osteoporosis 
it elf is a source of pain, particularly in the foo t and 
ankle, and although the resumption of weight bear­
ing does produce varying degrees of discomfort it 
mu t be tolerated as the very act of resuming func­
tional use of the limb restores the normal balance 
between bone production and re orption and in the 
end it appears to relieve the degree of discomfort 
due to osteoporo is. 

0 teoporo. is of the spine from ' 'arious causes 
may produce vertebral collapse, considerable pain 
on mo,·ement and cau c the patient to reduce ac­
th·ity to a great extent thereby imi ting the further 
complication of disuse o teoporosis. A good many 
of the e patient are helped by a well fitted corset 
which allows them to become ambulatory again. 
In addition to ambulation a tolerated some of these 
patients with anterior wedging of vertebral bodies 
can tolerate trunk exercises in the reclining position 
with particular emphasis on contraction of trunk 
extensors and avoidance of trunk flexion. o 
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H yperpara thyroidisrn 
continued from page 324 

M a n agement 

1. T reat the primary disea e, namely. chron ic 
rena l failure. 

2. X egat ive calcium balance hould be treated 
with large do e of vitamin D a tated abo,·e. 
Rarely, subtotal parathyToidectomy offers grat ih·-
iug re uH . · 

3. :\l ea ure hould be taken to reduce serum 
phospha te, namely. a luminium hydroxide m ade­
quate do age. o 
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OSTEOPOROSIS - Management 

The Aging Spine 
Fractures and Osteoporosis 

A. J. B UHR, MD 

Halifax, .Y. S. 

There i a significant increa e in fracture of the 
S]liOC due to 0 teoporo i after tho age or 60. The 
ratio or the occurrence of o teoporotic compared to 
malignant Yertebral collapse undergoes a complete 
rt'I'Crsal between 55 a nd 60 years or age. Published 
fii('Urc giYe ratiO Of 1:2 below 55 years and J2:J 
above 60 years. \ 'ertebral collap e o1·er the age or 
60 ha a 10 : I chance of being o teoporotic in origin. 1 

Smith and J<'rame! radiographed the pines or Ol'er 
2.000 .. normal.. women and found that the inci­
dence of wedging or fractures or Ycrtobrac due to 
osteoporosis ro e from 6. per cent at 60 - 64 yea rs 
to 20.3 percent at 70 - 7-! year". l n tho general 
population or XoYa eolia on ly .6 percent are 65 
years Of ago and OYCr, but the YariOU problemS or 
this age group are cmpha ized by the fact that they 
occ upy 1 out of eYery 4 beds in the wards of the \'ic­
toria Genera l Ho pital.1 Epidemiologic tudie of 
the problem or fractures of the aging pine. with or 
withou t o teoporosi , should ena ble us to provide 
better treatment for the patient and al o help to 
relicYe the load on our .. acute" ho pita! beds. 
Age and Sex Distribution 

Howe and orbie• indicated a n apparent pre­
ponderance of women experiencing fractu res of the 
aging pine. On enquiry. howeYer, thi is les con­
Yinoing when compared with the preponderant 
female population on which they ba ed their study. 
E tiology 

.AGE:- ince the time of Franci Bacon, the prob­
lem or sene cence has been approached in three dif­
ferent ways and has been ummarized aptly by 
Comfort:$ " Do we age becau e of the lo of cell 
we are unable to replace? Do we age becau e the 
cells we prod uce late in lile arc 'le s sound' than 
tho e we produce when young - in other words, are 
~omatic cell a n unstable clone? Do we age bccau e 

or colloid change ? Or is the process a mixture of 
all these, or i it the product of yet another cause? 
Finally. i there a inglc ·cause·, other than an 
cYolutionar.r one, for aging at all, or is it a ragbag 
of effects with which cYolution has been unable to 
deal?" There are no complete an wers to these 
problem and none has been investigated by con­
Yincing e::-.-perimcnt. 

In 191 . , \ lexander Graham Bell reported the 
result of an cxhau t iYe study on ,907 members or a 
family in a monumental work entitled .. Duration 
of Life and Conditions Associated with Longe­
Yit.v ... 6 He wa intrigued by the problem or "'\Ybo 

ball Inherit Long Life.,., the title of another paper 
which he published a year later. In his tudy of the 
pedigree of the H yde family, leaving out death in 
pre-adult lilc, he found that of 18-l people whose 
parents reached the age of cighty or more. the a,·er­
age duration of life wa 52.7 years; for the 127 Hydes 
whose parents died before reaching the age or sixty, 
the a1·crage duration of life wa · only 32. year . 

In J 2-! ir ), tley Cooper8 in hi .. Treatise on 
Di locations and on Fractures or the Joint ·• sug­
gested that the keleton becomes brittle (becau e or 
change in keletal metaboli m) with age. H e 
noted that ·· .. . Old age. howeYer is a Ycry indefinite 
term ; for in some it is a trongly marked at ixty, 
as in others at eighty years. 'rhat regular decay of 
nature which i cailed old age. is attended with 
change which are ea ily detected in the dead body; 
and one or the principal or these i found in the 
bone , for they become thin in their shell , and 
spongy in their texture. The process of ab orption 
a nd deposition nries at different period in life .... " 

E Yen Cicero9 in 44 B.C. referred to "Old age 
.... which all men wish to a ttain a nd yet reproach 
when attained. ·· 

l+'rom the Orthopaedic Sect ion, Department of Surgery, Victoria General Hospital and Dalhousie University 
Visiting Surgeon, !Ialifa..x Infirmary. 
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ExTERXAL CAUSES:- Brittle vertebrae require indicat ive of osteitis fibrosa or the uncalcified osteoid 
very little stress to produce a fracture. Rowe and seams of osteomalacia. The levels of serum calcium 
Sorbie4 found that 33 per cent of their patients phosphO! us and alkaline phosphatase are normal i~ 
fractured their spines in the course of ordinary daily osteoporosis in contrast to osteomalacia and primary 
activities such as raising a \\'indow, Lifting a weight, hyperparathyroidism, the accepted prototype dis­
after sneezing or coughing or following a minor fall. orders of defective mineralization and excessive rc-
Many fr-actu1·es occurred spontaneously (Fig. 1) sorption respectively. Robinson 12 has poin ted out 

THE A.GING SPINE ,~.· that the water content of the matrix of old bone i n less : 30 per cent in young bone and 20 per cent in 
FRACTURE ETIOLOGY : ' old bone. This process of dehydration with age is 

/ ~ common to aU connective tissue. 

1 SPONTANEOUS ::: .. 2 1 bil . 1· u· t · · 

SNEEZING --- / well-recognized entity and it i generally held that a X 
DURING - . mmo tsa ton. rsuse os eoporo 1s 1s a 

3 DAILY RAISING WINDOW _ ~~ person confine~ to bed for upwards of three weeks 
ACTIVIT! ES ~ goes mto negatn·e rutrogen, calcrum and phosphorus 

LIFTING WEIGHT _,,, balance from atrophy of muscles and bones, and that 
- fd;1J the e processes arc accelerated by injury and sepsis. 

a The reality of this problem is reflected in the 
Fig. 1 

).finor fall may produce fractures and six 
common causes of such falls have been listed by 
Sheldon. 10 

General weakness. 
Arthritis of the lower limb joints. 
Minor pyramidal tract lesions. 
Paralysis agitans. 
Syncopal att!Wks. 
"Premonitory falls." 

Other factors that play a part in falls are: 

Unexplained falL>, so-called "drop seizures." 
Failing eye-sight. 
Bifocal spectacle . 
Defective hearing. 
Slow reaction-time. 
Vertigo. 
I mpaired Yibration sense in the lower limbs. 
Obstacles in the house, such as fu rniture, rugs and pets. 
Slippery floors and slippery baths. 
Impaired coordination in the dark. 
Leaning backwards. 

l xTERNA L CAusEs: - 1. Osteoporosis or Osleopenia 
The principal cause of fractures in the aging 

spine is osteoporosis which may be regarded as a 
disease of too little bone without alteration in its 
chemical composition. I n 1962 Holdoway, Buhr 
and Little 11 reported the results of a study of the 
X-ray diffraction patterns of cancellous and cortical 
bone and it was found that in all age groups, other 
than infants, only hydro).:yapatite lines were noted, 
both before and after heating, whether the specimens 
were " normal'' or osteoporotic; this unchanged min­
eral composition suggested that the mineral crystal­
lites have a purely passive role in any changes which 
may occur in osteoporosis. 

Pathologically there is a loss of internal lamel­
lae of cortical bone and a reduction in the number of 
trabeculae of cancellous bone. Microscopic study 
fails to show either the increased osteoclastic activity 
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great concern of NASA (Xational Aeronautics and 
Space Administration) over t he effects of weight­
lessness and decrea ed activity on the a tronaut's 
mu culoskeletal system during prolonged space 
flight missions. Bone X-ray den itometry experi­
ments are chcduled on several of the Gemini 
flights to determine any change in bone mineral 
content of the a tronauts.13 

3. ,i\7ulrition. Information on the relation-
ship of nutrition to osteoporosis is badly lacking 
but it would seem ob,·ious that there is a danger of 
bone atrophy if the basic ingredients for making 
bone are not available. Various reports have been 
published to show that the incidence of osteoporosi 
is higher in starvation. 14 in low calcium intake, 1 ~ 
and in multiparous as compared with nulliparous 
women; 16 however, in the patients tudied, the 
presence of other contributory factors cannot be 
excluded. There appears to be a correlation be­
tween long-continued calcium in take and bone 
density values 17 but this relationship has not been 
obsen ·ed consi tently. 18 A large number of dis­
orders associated with protein depletion are also 
associated with osteoporosis, suggesting that it i 
basically a disease of osteoid ; for practical purposes. 
decreased collagen production. In a geographically 
localized group of women, a highly significant cor­
relation has been noted between ascorbic acid intake 
and the os calcis density coefficient. 19 

4. Endocrine Causes. These causes were dis­
cussed in an earlier paper (Bulu· and Cooke, 1959) 10

• 

I n essence, there are considerable species differences 
in t he action of the sex hormones on bone; but it 
happens that in man, as in the pigeon and dove, both 
oestrogens and androgens have a bone-building 
effect. These facts were first applied to the treat­
ment of human beings by Albright, Bloomberg. 
and Srnith20 in 1940, and hormonal treatment has 
been extensively used for patients with postmeno­
pausal and seuile osteoporosis of the spine. 
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In a sub equent " Report to the :\I. R.C. \\-ork­
ing Party on Fractures in the Elderly" by Knowel­
den, Buhr and Dunbar21 an attempt was made to 
discoYer the absolute incidence of fractures inolder 
people in Britain. In the 5 years from 1954 to 
195 , 4,260 Dundee residents and 2,213 Oxford resi­
dents aged 35 years and over were treated by the 
fracture sen-ices of those cities. The fracture pat­
terns were carefully studied and it wa concluded 
that, " ... nothing in these patterns suggests a sud­
den change in trend coincident with the menopause 
or senile deterioration. ince these hormonal eYents 
are more abrupt and earlier in women than in men, 
it would be expected that hormonal-dependent 
cYcnls would show earlier in women. Ko such 
trend is seen, and it seems more likely that the 
etiology or these fractures is multi-factorial and 
that, if changes in bone play a large part. they have 
their origin far earlier than the eonYentional bound­
arie of old age."' 

'··:. ,·, 
I. ~ .... ·' 

':· 
t'• , .. 

B . 2. 

NORMAL 
DISC. 

OSTEOPHYTES 
NARROW DISC 

HORIZONTAL 
FRACTURE 

6. VJ CHIP FRACTURE 

7. EirB COMMINUTED 
FRACTURE 

8. [=rJ SPLIT FRACTURE 

Fig. 2 
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Level of Fracture 
The most frequently in,·oh·ed Yertebra is Ll 

which accounted for 26 per cent according io Key 
and Conwell22 and 24 per cent in the series reported 
by Rowe and orbie. 4 

Types o f Fracture 
In the series of 237 fracture noted above 209 

were of the compre sion variety. Fig. (2) shows 
the common types of fracture of the bodies of ,·erie­
brae. 

Fish-mouthing, biconcaYity or "cod-fi h verte­
bra" occurs far more commonly in the lumbar region 
whereas anterior wedging is een more frequnlly 
in the thoracic area. In osteoporosis there iscom­
monly an increase in vertebral biconcaYity which 
may be interpreted as a gradual fracture resulting 
from the expansion of an intact disc into a YUlncrablc 
oftened ,·ertebral body. 

VERTEBRA 
YOUNG ADULT 

CANCELLOUS BONE 
MANY THICK TRABECULAE 

CODFISH 
VERTEBRA 
ELDERLY PATIENT 

CANCELLOUS BONE 
FEW THIN TRABECULAE 

FEW HORIZOIITAl TR.UfCULAE 

~'ig. 3 

Symptoms and Signs 
:\lost patients complain or back ache and haYe 

local tenderness and are reluctant to move in bed 
in order to aYoid further pain. A fair number have 
root pain and a much smaller group su tain injury 
to the spinal cord. About 15 per cent of patients 
deq~lop paralytic ileu . particularly in as ociation 
with fractures of Tl2 and L l. (Fig. 4) It i gen-

PARALYTIC ILEUS 
witA. FRACTURES 

15% OF All PATIENTS 

Til-le - 'N~ of IlEUS Cases 

!>OX deNelop ILEUS with HYPEREXTENSION 

}'ig. 4 
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INVOLVED IN ACHIEVI NG 
STRUCTURAL STA BILITY 

IN THE 
OSTEOPOROTIC COLLAPSING 

SPINE 

l"llEPROPS 
ARE LIKE 
~~E. TTl, 

ANOWE 
~AVENT GOT 

!!!NOUGf< 
cet.t r NT 81.00<5 

lO HOlO 
nus eNo 

UP 

Fig. :0 f 
erally con idered that retroperitoneal hemorrhage 
is the underlying factor in the production of ileu , 
either by the ize of the hemorrhage or irritation, 
disturbing the coeliac plexu . This plexus. through 
which motor impul es to the small bowel are metered 
i ituated oppo ite the body of Ll. Another po·si­
bility i a local pain reflex arc which may explain 
the increa ed incidence of ileus on cxtention . Ileus 
may develop in 50 per cent of patients treated with 
hyperextension and only 11 per cent of the remai11dcr. • 
Treatmen t 

~fanagement of the patient with complicated 
fractures including pinal cord injury is beyond the 
cope of this paper which i mainly concerned with 

simple compres ion fracture of the pine which are 
generally a -ociated with o teoporosis. 

The management of osteoporo i i di cu ed in 
considerable detail elsewhere in this Symposium 
and the general principle of treatment are um­
marized in Fig. 6. omr of the e mea ure will be 
discu ed wry briefly. 

(a) DI ET.IRY: - orne inve tigators advocate a 
high-calcium diet (2.0 to 2.5 Gm. per day a calcium 
lactate or gluconate) bccau e there i evidence that a 

1l4E PROBLEM ~t~~l 
if.t~VI t Q 

I TEA ~TOAST • 

TOO ? PAIN <:s 

MUCH '\. SHRINKING 
'\. (SHORTENING) 

SITTING 

!IF{ 
Fig. ~ ~ 

FRACTURE 

LUMBAR SPINE 
COOFISII VERTEBRA 
Bl- CONCAVITY 
FISII 1140UTHI NG 
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low-calcium diet or malab orption of calcium. or 
both may be important in the development or 0 teo­
poro is. However, until more complete information 
i aYailablc. one hould probably en ur(' a daih· 
calcium intake of at lea t 1.0 Gm. daily : thi nred is 
met by an awrage diet supplemented by onl' or 2 
glassc or milk. rr calcium lactate i used in lead or 
milk one should remember that a 0.3 Gm. tablet 
contain only about 40 mg. of calcium. 

Osteoporotic patient haw been fed small 
amount of fluoride which cause an increa e in cal­
cium rell'ntion after a lag of 2 to 3 month-.!a How­
eYer. we do not know the long-term toxic effect of 
thi elrmen t and more inYesligation i needrd before 
fluoride can be confidently recommended a a •af~ 
and u eful therapeutic agent. 

(b) H0R)l0N.IL:- ymptomatic relief or bone 
pain. ces a lion or lo of height a an index or wrte­
bral collap e. and a feeling or well-being ha1·e been 
reported follo\\ing the use of e trogen and andro­
gens in the treatment of spinal o teoporosis, but 
there is a yet no C\'idence or any correction of the 
skeletal disorder. 

THE SOLUTION 

~
ILK f) 
EAT (<.,/ 
Ul.TlVITAt.IINS-t­

Vit .C++-+-M ILD ANALGESICS ~ 
OTIVATION 
OBILIZATION 

( EARLY) 

~
ALAOS 1\ 
E'X HORMONES ? s PENCER I 
UPPORT ~ VMPATHY? 
IORT IIOSPITAL STAY 

(AI'f'ROI(. lwtO<S) --.. 

Fig. 1 ~ 
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(c) OnTHOP.\EDIC ~[E.\St:RES: - Little can be facts of aging de cribed in Ecclesiastes:25 " ••. the 
gained in either function or comfort by trying to years draw nigh, when thou shalt say, I haYe no 
obtain an anatomic reduction of the Yertebral body pleasure in them .... . . and the strong men shall bow 
fracture in the aged. The compres ed state of the themselves, and the grinders cease because they are 
osteoporotic vertebra is the most stable (Fig. 7) and few ..... when they shall be afraid of that which is 
a ttempted reduction by hyperextension is unlikely high. and fears shall be in the way ..... . . and the 
to succeed and unnecessary. The high incidence of grasshopper shall be a burden. and desire shall fail: 
paralytic ileus in patients treated by hyperextension because man goeth to his long home. . . . " X o 
bas been referred to earlier. (Fig. -±) . modern description of aging and its problems can 

The patient with osteoporosis should be im- match tltis magnificent word-picture dating back 
mobilized as little as the severity of his pain allows. to the 5th Century B.C. 
and external supports should be kept to a minimwn. \\-estill do not know whether aging is simply the 
A light. well-fitting support may be very useful , but result. of deliberate "biological programming" and 
hyper-extension plasters and heayy braces should be cytoplasmic deterioration closely related to the 
avoided. total developmental hi tory. .:\iedicine has made 

(d) TREA n t E:\T OF P.\RALYTIC I LEus:- I ntra- considerable progress, but i t is not increa ing our 
venous fluids and gastric suction are used un til life span; we are prolonging hie a tittle but ,·igour 
bowel acti\'.ity returns. One must avoid hyper- hardly at all. Becau e of the altered composition 
extension. of the ' ·mushroom crowd' ' we are now confronted 
Du ration of H ospital Stay with the growing problem of the diseases of degener-

In their study of 160 patients over the age of 60 ation and the management of structural defects due 
adm.ittcd to the .:\Iassachusctts General Hospital to aging. 
\dth fractures of t he spine, Rowe and Sorbic' pointed Summary and Conclusions 
out the short period of hospitabzation required in a Compres ion fracture of the o teoporotic spine 
large percentage of patients. (Table I). are common in the elderly patient. .:\lost of these 

.h .... , ' I'ABLE 1 fractures are simple and can be treated simply 
>IT. (Fig. 6). Attempted reduction by hyperextension 

.._.;) Type of Spine Fracture P~rcentage t_-) .DtS<.n~AG.:.Pis unlikely to succeed, unnecessary and undc irable 
J· "'Jthm 2\\eeks and Yery frequently associated with paraly tic ileus. 
1"" All Cases 79~~ The compressed tate of the hollow-shelled Yertebral 

t'ncomplicated Cases 10 body is the most stable. The patient with osteo-
Discussion poro is should be immobilized as little as the se,·erity 

Wben BrowningH wrote of old age as "the Ia t. of his pain allows and external supports should be 
of life for which the first was made" he did not kept. to a min.imum. Very few of these patients 
temper hi philosophy by including some of the bard need to be in hospital more than two weeks. o 
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OSTEOMALACIA - Osteitis Fibro a 

Hyperparathyroidism 

R. N. M AHABrR, MD, FRCP (C) 

HalifaJ:, N. S. 

H yperparathyroidism or generalized osteitis 
fibrosa cystica as de cribed in 1 91 by von Reckling­
hausen can be either of the primary or secondary 
variety. The primary type accounts for about 5-
95 per cent of all cases of hyperparathyroidism. In 
this article most o( the space will be alloted to the 
commoner form and only brief mention will be made 
of the secondary t)-pe. 

The author is abundantly aware of the fact that 
this article is primarily intended for the general prac­
titioner, who is usually too busy to read the contro­
versial material on this subject; yet, when indicated, 
it i es entia! that he have enough relevant inlorma­
tion at, his fingertip so as to have a high index of 
suspicion, and then to conduct the pertinent in­
vestigation in a logical fa hion. With this in mind. 
the author i compelled to make a few statements 
which may appear dogmatic. but which repre ent 
the opinion of the majority of re pected physicians 
in this f ield of medicine. 

A not too extensi,·e bibliography is included to 
sen ·e a a ready source of reference for the physician 
who may be interested in further expanding his knowl­
edge of this disease. 

PRIMARY HYPERPARATHYDOIDISM 

Though rare, the exact incidence of this disea e 
is unknown. There is a female preponderance 
(3:1) 1·u and the majority of case are diagnosed 
during the third to fourth decade . A familial inci­
dence is rare. • 

About 90 per cent of the ca es are due to ade­
noma. Xinety percent of these involve only one 
of the four parath)Toid glands, the remaining 10 
percent, multiglandular adenomata. H)-perpla ia of 
one or usually more than one gland is rather in­
frequent, and less than 1 percent is due to primary 
carcinoma. • The yndrome of multiple endocrine 
adenomatosis (parathyroid, pituitary, and pan­
creas) giving ri e to hyperparath)Toidi m is rare 
indeed. 6 

From the Department or M edicine, Hallla..~ Infirmary. 
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Clinical Features 
YlJPTOMS 

It should be underlined that the late diagnosis 
of hyperparath)Toidism after the appearance of 
cystic bone change and multiple renal stones should 
be a thing of the past. There are numerous clinical 
clue that. when carefully evaluated , hould suggest 
the diagnosi much earlier in the course of thi 
disea c. 

T he main ymptoms are: 
I. Skeletal Historically . skeletal symptoms 

were the first to be described in this disea c. 'l'oday, 
due to earlier diagnosi . the e are much less com­
mon and con ist of: - vague local or generalized bone 
pain, bony en largements due to cysts which are 
commonest in the mandible , keletal deformitie· 
and pathological fractures. The c bone changes are 
mo t likely due to the eCCect of parathormone on the 
skeleton. 

2. Renal Clinical features of renal disease 
a re by far the commone t manife tation of hyper­
parathyroidi rnu. About 5 percent of all urinary 
calculi and 15-60 percent of recurrent ca lculi arc on 
this basis. !.i E\'en without known calculi, the 
presence of painle s hematuria, recurrent urmary 
tract inJections, or· any picture of chronic renal 
failure may indicate nephrocalcinosis due to hyper­
parathyroidism. 8 

\\"ith chronic renal failure. polyuria, nocturia. 
polydypsia, and occasionally a pitres in-re istant 
diabetes insipidus-like syndrome can occur. The 
pathophysiological ba is for the e symJlloms can be 
e:-.-plained as follow . The h)-percalcemia per se 
has a slight diuretic effect' and persistent h~-pcr· 
calcemia cau cs damage to that area of the kidney 
responsible for concentration of urine 10

• This 
leads to poly uria, nocturia, hyposthenuria, and poly­
d~-psia. The defect in the renal concentrat ing mech­
anism is reversible in its earlier phases but, if hyper­
calcemia persists. chronic renal failure eventually 
occurs manifested by uremia. hypertension in about 
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;) 0 percent of ca es and normocytic normochromic 
a nemia. 

3. Gastro-intestinal rr he incidence of peptic 
ulceration a sociated with hyperparalh~Toid ism 
Yarie from 9-25 percent.2 ::.ranife lations of pep-
ic ulcer may precede other clinical features of hy­

J>erparath:~Toidism. Frequently, thee features rna~· 
.lisappear following surgery to the parathyroid gland, 
but peptic ulcer may recur.12 

Pancreatitis is occa ionally a ocia ted with this 
disea e. and it is mo t likely due to the h~l>ercal­
<-emia per se since other cau e of hypercalcemia are 
"Jot infrequently a ociated with pancreatitis. Other 
gastro-inte tina! ymptom include: - a bitter metal­
lic ta te, anorexia, nausea, vomiting and constipation. 
These are most likely due to h:n>crcalcemia. More­
OYer, it has been fa irly well documented that the 
symptom-complex Of hyperparathjTOid crisis: -
acute on et of intractable nausea and YOmiting, 
constipation. abdominal pains. circulatory collap e 
focal myocardial necrosis). oliguria with rapidly 

progrp ive azo temia, lethargy, confusion, disorien­
tation, deepening stupor and coma - is due to the 
markedly elevated erum calcium which may be in 
the range Of 17-22 percent.M.ta·l~ 

4. .Veuropsychialric The clinical p icture is 
usually that of apath~·. delusions, hallucinations, 
mental luggishness, often culminating in progre -
sive confusion. coma, and even convulsions. Those 
develop over the course of a few months in previou -
.y well-adjusted individuals. and are most probably 
due to the h:n>ercalcemia. I n such ca es the serum 
calcium is usual!~· above 13 mg percent and with 
much higher levels hypercalcemic crisis develops as 
noted above. 2•4• U·l• 
P hysical Examination 

C ually there are no posit iYe physical findings. 
\ Ioreover. e,·en when the e are pre ent they lack 
specificity. 

Bom· deformities and tenderness, bone cyst , 
and pse~doclubbing due to resorption of the ter­
minal phalanges are sometimes pre ent. H:n>er-
en ion which is common8 may or may not subside 

to within normal limits depending upon the magni­
tude of the renal damage.16 Band keratopathy 
manifesting as whitish opaque bands on the lateral 
margin of the cornea is due to hypercalcemia. I n 
the absence of obvious band keratopathy, slit lamp 
examination often reveals whitish opacities in the 
anterior chamber or the eyes. 

Though uncommon, a palpable mass in the neck 
uue to parath~Toid tumour can sometimes be pal­
pated. 2 Parathyroid carcinoma is more often pal­
pable than is adenoma, and in the presence of a pal­
pable tumour, carcinoma should be suspected.' 
In my own limited experience, careful palpation or 
he neck has been highly rewarding in one case or 
parath:~Toid adenoma which could not be demon­
~trated on barium swallow, and which was sub e-
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quently Yerified at surgery. It must of course be 
appreciated that most of the e so-called "palpable 
parathyroid tumours" turn out to be th}Toid adeno­
mata. 
Roentgenology 

Frequently no skeletal abnormalities are demon­
strable; about 25 percent of ca e how no recogniz­
able changes and only in about 33 percent of eases 
are the changes diagnostic. However, as di cussed 
elsewhere in this bulletin, osteoporosis though 
present. may not necessarily bo vi ualized on an 
X-ray film. ),"e,·ertheles . the follo,,·ing abnormali­
ties are frequently found 17 and are most probably due 
to parathormone excess: -

1. keletal: - A spectrum of bone lesions are 
round and these include: 

(a) ubpcrio teal and endosteal bone resorp-
tion, characteristically of the phalanges 
(middle). pubic rami, and end or clavicles. 

(b) Generalized osteoporosis. 
(c) 0 -teiti fibrosa generalisata is found in 

very advanced cases. 
(d) Osteocla tomas or giant cell tumours m 

mandible or calvarium. 
(e) Ab cnce of lamina dura. This is very non­

specific and usually or no help. 
2. Renal: - ),"ephrocalcino i or calculus for­

mation occur frequently as already mentioned. 
orne investigator teach that patients with nephro­

calcinosis do not have nephrolithiasis, but tlus is 
not nece sarily o. A flat plate or the abdomen i 
u ually enough to demon trate nephrocalcinosis. 
Only rarely i nephrotomograph indicated. 

3. T umour: - Barium wallow, especially " 'ilh 
t ho aid Of cinerJUOI'O COpy Wl ll reYeal indentations Of 
the contrast medium along the esophagus. If, in 
ca e of hyperparathyroidi m. thi radiological ab­
normality i demonstrated. it i or great help to the 
surgeon in localizing the tumour. 
L aboratory Investigation 

T his a pect or h~l)erparath)Toidism is undoubt­
edly the mo t controversial in this di ease. R ow­
ever, I will tre what I consider the mo t u eful 
chemical meU10ds of investigation. 

The main criteria of diagno i are: 
Hypercalcemia 
Hypercalciuria 
Hypophosphatemia 
Hyperphosphaturia 
Ele,·ated alkaline phosphatase and ur inary hydroxy­
pholine 
BY far the mo t important single critenon i 

h)l)er~Jcemia. In fact, Cor all practical purpo es, 
the diagnosis or h)l)erparath)Toidism must never 
bo made in the absence or au elevated serum cal­
cium, however other causes or h~l)ercalcemia 
must be constantly kept in tho forefront. 18 Fre­
quently the elevation in serum calcium is unequi­
vocal (normal is 9-11 mg per cent) but occasionally 
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minimal eleYations of 10.8-11.5 mg percent on re­
peated determinations may be the only clue. On 
the other hand, normal serum calcium levels have 
been reported in thi disease. Hcnal insufficiency 
will cause lowering of the elevated erum calcium. 

The 24-hour urinary excretion of calcium i ele­
vated. It mu t be stre ed that the interpretation 
of thi parameter mu t take the following fact into 
consideration: -

(1} Calcium intake: The daily excretion can 
vary widely depcnding upon calcium intake. Xever­
thele . on the a\·erage ~orth .\merican hospital 
diet. the 24 hour excretion of calcium i usually 
more than 250 mg. in patient with hyperparathy­
roidism. On a known calcium intake, about 50 per 
cent of the c patients excrete more than their inlakc.2 

(2} Accurate 24-hour urine collection: This 
may sound a a ,·ery simple procedure. In fact. it 
is. However. in the author' experience (at lea t 
in hospitals in Halifax and :\Iontreal) the urine col­
lect ion is frequent ly not accurate. One usually 
overcome this by informing the patient about the 
importance of this procedure and holds him re­
spon ible for saving e\·ery drop of urine. 

(3) Renal insufficiency will reduce urinary 
excretion of calcium. 

erum inorganic phosphorus (normal 3--1.5 mg) 
is almost invariably lower than normal. J n the 
presence of renal insufficiency, a normal or even 
mi ld!~· elevated inorganic pho phorus may be found. 

:\Iany inve tigators have attached great sig­
nificance to tc t ba ed on renal excretion of pho -
phorus To the general practitioner. the e tc ts 
!cave a lot to bc desired and often add unnccc ar.'· 
confusion. 
Management 

Once the diagnosis of primary hyperparathy­
roidism i made. surgical remo,·al of the tumor 
(usually an adenoma) become mandatory. In the 
case of hyperpla ia removal or all except a portion 
or one gland is usually necc sary. J n thosc cases 
where surgery is delayed the calcium intake must be 
tringently restricted and generous fluid intake en­

couraged. 
Following surgery, hypocalcemic tetany i o<:­

casionally encountered. It hould be suspected 
when bone le ions are prominent and alkaline pho -
phatasc significantly elevated. Treatment of this 
complication can best be eli cu cd under three 
headings: 

Prophylaxis 
Acute hypocalcemia 
Chronic hypocalcemia - a ,·cry rare occurrence, 
and will not be discussed further. 
Prophylaxis JC tetany is predicted from fea­

tures as noted above. therapy revolves around gen­
erous dietary calcium, calcium lactate, and calci­
ferol (vitamin D:) or dihydiotachycholesterol (AT-
10}. Within one week adequate serum calcium 

THE NOVA SCO'l'lA ~1EDICAL BULLET!!\ 324 

level is usually attained. To a ess adcquac~· or 
therap~· 24-hour urine calcium or ulkowitch test 
Cor urine calcium. and serum calcium must be done 
at frequent intervals. The appearance or calciuru 
in the urine with the ulkowitch te t indicates a 
erum calcium of about 7 mg£"c. 

. l cule Hypocalumia 'l'his constitutes an 
emergency and demands immediate therapy. 10 mi. 
of 10 percent calcium gluconate given J. \' . corrects 
the hypocalcemia. but the errect Ia ts Cor onlr a 
Cew hours and additional do es are usually indicated. 
Concurrently. calciferol in do es of 50.000 to 1.50.000 
units per day is also u ed. Evaluation of adequate 
therapy is a e eel as noted abo,·e. 
SECONDARY HYPERPARATHYROIDISM 

This accounts for 10- 15 percent of all cas(>· of 
hyperparathyroidism. B~, far the commonest cau e 
i long-standing renal di ea e. viz: pyelonephritis 
and glomerulonephritis. Other forms or chronic 
hypocalcemia in the pre cnce or intact parathyroid· 
can al o produce thi di ca c. 

The relevant pathophy iology in this form of 
hyperparathyroidism is a follows. 1g.20 Long-stand­
ing pyelonephritis or glomerulonephriti !(>ads to a 
negati,·c calcium balance due to decrea ed ab~orp­
tion of calcium. The resultant hypocalcemia stimu­
lates the parathyroids to produce parathormone. 
It i controversial whether or not pho phorus re­
tention plays a part. Despite the increased para­
th}Toid actiYity as evidenced by the significant 
hyperpla~ia or all four parathyroid glands thl' cal­
cium balance remain negati,·e and the (>rum 
calcium subnormal. though omewhat increased as 
compared to J>re,·iou ,·alue . \\"hen erum calcium 
values arc normal in this setting the possibility of 
primary hyperparath)TOidi m should always be sus­
pected. 

I n an attempt to counteract this abnormal 
phy iology oC calcium metabolism. numerous in­
,·estigators t9-u ha,·e u eel ,·cry large do e (200,000-
600.000 units) of vitamin D daily. and occa ionally. 
subtotal parathyroidectomy 20 has been performed 
with very good result . 

The clinical features arc a di cu ed under 
primary h~1>erparatbyroidism. In addition. fea­
tures or the primary di ca c (pyelonephritis. glom­
erulonephritis) dominate the clinical picture. 
Diagnosis 

I n contradistinction to the hypercalcemia . 
hypercalciuria, and hypopho phatemia of primary 
hyperparath)Toidism. in the secondary variety. the 
serum calcium is subnormal or rareh' normal. the 
24-hour urinary excretion or calciu~ is \'CQ' low 
(50-100 mg. per day), and the serum inorganic 
phosphate is invariably markedly elevated. 'f hc 
other biochemical features arc evidences of severe 
chronic renal insufficiency. Roen tgenographic 
feature are as mentioned above. 

con tinued on page 316 
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OSTEO 1ALACIA - Renal Rickets 

Diseases of the Kidney 

Associated with States of Bone Demineralization 

! AN MAXWELL, :.\1B, CHB 

Halifax, X. S . 

The kidney is intimately concerned with cal­
cium homeosta is mediated through parathormonc 
a nd \ 'itamin D levels either directly or by virtue of 
the resultant calcium load. "Grinary calcium is also 
wcrea ed in hyperth~Toidism and h:\-peradrenocor ti­
cism. The sources for this urinary calcium are the 
gut and the skeleton. It is not urpri ing. there­
fore, that diseases of kidney and diseases of bone are 
closely linked and that it is sometimes not readily 
apparent which is the chicken and which the egg. 

Ionized calcium pas cs the normal glomerular 
filter freely and is 99 percent ab orbed by the norm­
al proximal convoluted tubule. Calcium complexed 
with other ions such as citrate, phosphate, sulfate 
or E.D.T.A. is also freely filterable but is poorly re­
ab orbed. Protein bound calcium is not normally 
pa sed by the glomerulus. There is no e,·idencc 
of tubular excretion of calcium nor is there any 
evidence for a et le,·el for maximal tubular reab­
sorption. (T r11ca). 

Tho homeostasis of phosphorus is quite dif­
ferent. The partition of acid and basic phosphates 
is one of the main factors in the maintena nce of acid­
ba e equilibrium. the tubular reab orption reache a 
maximum at approximately 150 1-l mol per minute 
beyond which the exces is excreted (the actual 
level of maximal tubular reabsorption being under 
tho direct control of the parath~Toid ) and, in ad­
dition, it is po sible that actual secretion of pho -
phate by the tubule may take place. 1 

. \Jthough the regulatory mechanisms differ 
omewhat, the renal excretion both of calcium and 

of phosphate t herefore is dependent on the plasma 
levels of these substances, on the glomerular filtra­
tion rate and on the integrity of tubular function 
as well as on hormonal regulatory mechanisms. 

From the Clinical Laboratories, Halifa.x Infirmary. 
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Bone and the Kidney 
P uslJ.\ LE,. Et.s: - tatcs of bone dernincraUza­

tion associated with hypercalcemia a nd hypcr­
caliuria constitute a recognizable cause of renal 
calcuU and calcinosis. Thus renal calculi arccom­
mon complications of primary hyperparathyroidism, 
\ 'itamin D poisoning. sarcoido is. myelomatosis 
and Paget's di ea e as indicated el ewhcre in this 
s~·mposium. They are les commonly seen in cancer 
metastatic to bone and in hypcrthroidism and hyper­
adrenocorlici m. The tendency to calculu for­
mation i well recognized in the o teoporo i of 
immobilization induced by fracture , poliomyeliti 
and paraplegia in which ta is and infection arc 
added to hypcrcalc:iuria. 

Renal infection tends to lead to renal lithiasis, 
and e,·en more o. renal calculi from any cau e are 
hea,·ily contributory to pycloncphriti . Owing to a 
feed-back mecJtani m thi resultant source of renal 
impairment if it interfere with tubular function may 
cau e further timulation of parathjToid , worsening 
or the primary condition and increa o in the load 
presented to the kidney. 

Treatment Early treatment of primary bone 
disea e. if po ible. therefore is indicated. This 
a peel ha been CO\'ered already in the sections on 
h~-perparathyroidism a nd on physiotherapy. In 
addition. it is wise to force fluids to two liters dai ly, 
limit calcium and \ .itarnin D intake and attempt a 
decrea e or the ga trointe tina! absorption or cal­
cium by the administration of Amphogel 25-50 rrJ .. 
q.i.d.! or odium phytate uch as Rencal ( quibb) 
3 gms .. t.i.d. 1 

Prophylaxis or treatment or urinary infection 
should include chemotherapeutic or antibiotic agents 
dependent on the nature of the organism isolated. 
Chelating agent such as E.D.T .. \ . ha ,·e been tried . ~ 
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The Kidney and Bon e 
I GI,OMERt.:LAR DISEASE (lmpairedGlomerular 
Filtration Rate) 
In diseases of the glomeruli, either glomerulo­

nephritis or hypcrtensi ve nephrosclerosis. disturb­
ances of calcium and phosphate borneo tasis do not 
occur until glomerular fi ltration has Callen to 25 per 
cent or le s. This implies severe azotemia with 
phosphate retention and reduced serum calcium 
leading to secondary hyperparathyroidism, meta­
bolic acidosis. and the di order known as renal osteo­
dystrophy. Uremia from any cause, even though 
not primarily glomerular in origin, such as chronic 
pyelonephritis, congenital hypoplasia, or bilateral 
hydronephrosis may lead to this condition. Either 
osteitis fibrosa or osteomalacia or both together 
develop in a minority of patient . There may be 
renal lithia is or metastatic calcification, u ually 
conlined to the kidneys. 

Treatment Disease of bone is a minor facet of 
chronic uremia and therapy will mainly be directed 
towards alle\·iation of the kidney ailment. Extra 
\"itarnin D may be required and the acidosis should 
be corrected. One would question whether para­
thyroidectomy is indicated in these terminal pa­
tients. 
II T uBCLAR DISEASE (Integrity of Tubular Function) 

In contrast to glomerular di ea e. chronic dis­
orders primarily afCecting the tubules tend to lead 
either to hyperphosphaturia and resultant hypo­
phosphatemia or to hypercalciuria. In either ca e 
osteomalacia or "renal rickets" develops without 
secondary hyperparathyroidism unlc there is 
uremia. 

A number or the e di orders arc genetically 
determined and are grouped loosely under the term 
Fanconi Syndrome but It has become evident that 
not only are there many variants of this condition 
including cy tino is (Lignac-Fanconi yndrome). 
cerebro-ocular-rcnal dystrophy (Lowes Syndrome), 
some cases of renal tubular acidosis (Butler-Albright 
Syndrome, Lightwood's yndrome) and some forms 
of Vitamin D resistant rickets, but also on occa ion 
the condition appears to be secondary to some other 
disorder and i seen in some ca es of hea\')' metal 
poisoning, the use of out-dated tetracycline, \\"ilson's 
Disease, von Recklinghau en's Disea e (neuro­
fibromatosis) and multiple myeloma; all howe\·er 
are accompanied by phosphate diabetes together 
with defectiYe tubular resorption of one or more 
aminoacids, glucose, potas ium or sodium. imple 
aminoacidurias. on the other hand, such a phenyl­
ketonuria and maple syrup urine disease are not 
complicated by pho phate diabetes or bone le ions. 

Out of this rather heterogeneous melange a 
number of broad groupings can be drawn, though as 
indicated above there is considcra le overlapping in 
individual cases. 
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(a) nETo:-;I-FA:\'CO:\'I Y:\'l>ROME -

As in the c~se of Tr?ussea~ and von Reckling­
hau en, Fancoru s name IS applied to two quite un. 
related syndromes; for this reason the name of de 
Toni should be included in the eponym of the renal 
tubular anomaly. 

This syndrome presents in children and occa­
sionally in adults as rickets or osteomalacia accom­
panied by renal glycosuria, pho phaturia and poly. 
aminoaciduria, the pattern being that of the blood 
partition rather than or a simple amino-acid a in 
phenylketonuria and other metabolic aminoaciduria 
without pho phaturia. In one variety there is gen­
eralized deposition or cy tine crystals throughout 
oCt tissues (Lignac-Fanconi yndrome). This must 

be sharply different iated from the relatively in­
nocuous condition known as cystinuria in which 
there is massive excretion or dibasic amino acids 
without the deposition of these in the t i ues or 
phosphate diabete . The Fanconi yndrome Ina,· 
be accompanied by \"itamin D resistance or hype;­
chloremic tubular acidosis or by glaucoma, cataract· 
and mental retardation. In o heterogeneous a col­
lection or signs and symptoms it would indeed be un­
reasonable to e:q>ect a common pathogenic lesion 
but such appears to be the case. I n nearly all ca es 
which have been studied adequately by microdis­
section a peculiar attenuation of the first part of the 
proximal convolute, known as a "swan-neck de­
formity'' has been found. 5 The remainder of the 
proximal tubule is short and truncated. This lesion 
has been found not only in the kidneys of affected 
inCants but also in adult patients who have dC\'elopcd 
the "acquired'' condition late in life. lJnCortunate­
ly, detection of this specific abnormality requires 
meticulous tea ing out of indivisual nephrons under 
the di sccting microscope and this i not po ible in 
needle biopsies taken during clinical practice as not 
only does the needle cut through the nephron in a 
haphazard manner bu t also the technique of micro­
dissection is one for the research laborator.v. 

Treatment The loss of amino acids. though con­
stant, is not great and there is no need to replace 
these. Calcium. phosphate and pota sium levels 
in the blood should be maintained by supplements 
depending on laboratory findings. This is particu­
larly important prior to gluco e tolerance tests 
because or the danger or acute hypokalemia. 

The primary anatomical abnormality is beyond 
our therapeutic armamentarium and clearly will 
remain so but as these patients are susceptible both 
to metabolic urinary calculi and to urinary inJection 
it is important that infection be kept under control 
and that the diet be low in cvstinc. For correction 
of acido is intravenous sodiu~ bicarbonate or ~I 6 
sodium lactate may be required a an emergency 
measure but maintenance of hohl's solution per os 
is preferable. IC there is concomitant hypoka-
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], roia th.is elution may be modified a follows: 
Jt. Citric acid- 140 gms. 

odium citrate - 75 gms. 
Potassium citrate - 25 gros. Distilled water to 

one liter. 
ig. 2 to 6 oz. daily as required. 

.tUkali therapy is a two-edged sword. it may in­
crea e the tendency to form calculi or, if continued 
too long, the patient may slip into alkalosis. I 
well recall a patient who was placed, perhaps inad­
vertently and certainly without requisite concern, 
on two bottle of ).! 6 lactate daily as a routine 
mea ure. He lapsed into a moribund alkalo is re­
quiring two litres of X 10 HCl intravenously to 

correct it. 
These patients are losing water along with the 

other urinary constituents and infants rapidly 
become dehydrated. Death may follow a minor 
infeetion. 

(b) r1T.H11~ D. RESIST.\~T 1ucKETS -

lC \ -itamin D therapy is long continued, as in 
primary hypoparathyroidism, the osteomalacia of 
steatorrhea or in renal failure, it may tend to lo e its 
<>ffcc t and the patient may become \"itamin D re­
sistant to the specific preparation employed. uch 
per ons u ually re pond. to a dit!erent form. such as 
dihydrotachysterol. There are, howCYer. other 
forms of non-response to \"itamin D which appear 
to be genetically inherited either as an autosomal 
or sex linked dominant in 2 3 pationLs.6 

One such form repre ents a variant of the Fan­
coni yndrome and i a multisystem di order ap­
parently due on the one hand to a defective respon e 
of the G.I. tract to \ 'itamin D resulting in deficient 
ab orplion of calcium and on the other to abnormal 
renal tubular function resulting in aminoaciduria, 
hyperphosphaturia and hypopho phatcmia. and, in 
some ca cs. renal glycosuria or fluid and electrolyte 
imbalance. Defective calcium ab orption leads to 
econdary hyperparath}Toidism which inten ifies 

the hypophosphatemia. 
In other cases there are no stigmata of the Fan­

coni yndrome, no acidosis and no abnormality 
of the serum chemi try apart from h~1>opho pha­
temia and (u ually) greatly elevated alkaline pho -
phatase levels. In these patients it would appear 
that the renal tubular defect is confined solely to a 
decrea ed ability to conserve phosphorus though 
there may be a concomitant intestinal malabsorption 
of calcium and pho phorus as in the first type. 

Diagnosis Primary \-itamin D resistance u u­
ally appears in infancy and, if the other manifesta­
tions of tubular dvscra ia are not detected, patient 
may be consider~d to be suffering from simple 
dietary rickets. They do not respond however to 
prophylactic do es of \"itamin D, requiring much 
larger do es to prevent deformity. General health 
is other"i e little impaired and infants sunive to 
adult life when signs of active osteomalacia appear 
again. 
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Treatment Whereas 1,000 to 10,000 I .U. of 
Vitamin Dt (Calciferol) are usuall~· adequate in the 
treatment of simple dietary rickets, in Vitamin D 
resistant rickets quantities of 50,000 to 150,000 units 
are required. The e are within the range of proven 
toxicity in Yitamin D non-resi tant persons. Un­
fortunately \-itamin D re istance refers to non­
re pon e or the keleton to \ 'itamin D and in the c 
patients therapeutic and toxic do es are uncomfort­
ably close. 

The aim of therapy i to restore serum phos­
phorus level to normal without evoking hyper­
calcemia or hypercalciuria and renal calculi. Each 
case must be treated on an individual basis without 
a rigid rule-of-thumb, reducing \"itamin D therapy 
o far as possible on restoration of normal or near 

normal calcium, phosphorus and alkaline phos­
phata e level . As soon as there is radiological 
e1·idence of healing erious consideration should be 
given to reduction of \itamin D administration 
clo er to the normal therapeutic le1'els keeping in 
mind that \'itamin D resistance per i t throughout 
life. 

If there are gro s deformitie of the limbs, o teo­
to my may be considered even before radiological 
healing is complete. The urgery and po t-oper­
alive immobilization. accordmg to Kajdi' may 
actually accelerate the return of phosphata e levels 
and radiologic findings to normal. 

In view of the hereditarv nature of \'itamin D 
re istance, the children of a!f~ted families should be 
checked for hypopho phatemia, hypercalcemia, 
rai ed alkaline pho pbatase and amino-aciduria at 
regular inten·als a a prophylactic mea ure. 

(c) H EN.IL TGBUL..\It ACIDOSIS -

Thi may complicate the Fanconi yndrome or 
occur without significant amino-aciduria. The con­
dition has been de cribed at all age but is more 
common in infant and children. The fundamental 
defect appears to be an inability or the kidney to 
form ammonia or to secrete an acid urine leading to 
gross bicarbonate lo s and hyperchloremia. As 
there is often vomiting associated with the condition 
it i readily complicated by lo of fluids and eleetro­
lyte particularly odium, pota ium, calcium and 
phosphate. llypochloremia may de,·elop together 
with gro s dehydration. There may be periodic 
muscle paral~·si (h~1>okalemia) or tetany (h)l)O­

calcemia). In the later stage there is a peculiar 
type of medullary calcification of the kidney re­
embling bristle . 

Probably some cases repre ent a congenital 
tubular anomaly but this is not apparent in histo­
logical ectioos except in cases complicating the 
l<'anconi yndrome. Perhaps electron micrographs 
or wider use of histochemistry in this condition may 
reveal the fundamental cellular problem. Adult 
ca e are coo tantly associated with pyelonephritis; 
this would appear to be the cause rather than the 
effeet. 8 
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Diagnosis The laboratory diagno is re t on 
an inability to produce acid or concentrated urine, 
reduced alkali resen·e, raised serum chloride, normal 
or low serum calcium or pota ium. low erum 
pho pboru and hjgb urinary pho phorus and cal­
cium. Alkaline pho phata e is normal or elevated. 

keletal X -rays show the change of osteomalacia or 
rickets and bri tie nephrocalcino is. 

Treatment: Both infantile and adult ca es 
respond to alkaljruzing therapy particularly if sup­
plemented by concomitant \"itamin D in thera­
peutic do e { 1.000 - 10,000 IX. Calciferol q.d.) and 
replacement of the calcium or potasgjum deficit. 

(d) H YPOPHOSPH .I TASI.\ 

Although, in common with most of the other 
renal tubular dyscra ias it i a hered itary disorder·, 
alkaline phosphata e deficient rickets differ in that 
the other features of the Faneoni yndrome or it 
variants are not sh01111. The deficiency of alkaline 
pho pbata e inYoh·es not only the serum but al o 
the ti sue or hldney, liver. pleen. lungs. intestinal 
muco a. bone and polymorph . It i accompanied 
by seYere rachitic or o teomalacic changes in the 
skeleton, retarded growth, hypercalcemia, renal 
calcification and the presence of phosphoethano­
lamine in the urine. '!'hero may be renal failure. 

The eYerity of the condition is in inrersc ratio 
to the age or on et; only in infant or neonates are 
there severe skeletal defects or extcnsi1·e renal cal­
cification with bypercalcemja up to 15 mgms. per 
cent. At this age it i rapidly fatal. If the con­
dition does not deYelop in the firt ix month . there 
may be no hypercalcemia, renal abnormality or 
growth retardation and if it makes its appearance 
later in childhood or in adult life, the level of alka­
line phosphatase may be the ole abnormality. In 
the e urviving patients the ti sue defect of alkaline 
phosphata e per ists throughou l life. 

Diagnosis Osteomalacic changes a ociatcd 
with an i olated deficiency of serum alkaline phos­
phata e are almost diagnostic. In all other o teo­
malacic tales phosphata e is either normal or ele­
vated and serum phosphate is abnormal. The di­
agnosis can readily be confirmed by finding a low 
score or leukocyte alkaline phosphatase or, le s 
easily, by demonstrating negligible alkaline phos­
phatase in needle biopsies or liver, kidney or bone 
marrow by hislochemjstry. Routine section of 
bone are almo t indistingui hable from classical 
ricket or o teomalacia. 
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Treatment Yitamin D therapy ha no effect 
on the rickets. Fra er and Laidlaw' ha1·e found 
cortisone therapy helpful in producing healing of 
bone. Apart from this nothing affect the pho _ 
phatase leYels. Fortunately the defect produces 
liLlie morbidity in most patient . 

Summary 

Bone and kidney, the hldne.r and bone, they 
are intimately a sociated with one another. We all 
appreciate that stales of demilleralization or bonl', 
particularly in immobilization, are associated with 
renal infection and calculus formation. In addit ion 
there is an interesting though rare group of renai 
disorder mainly but not entirely hereditary and 
famtlia l in wluch le ion or the tubule inapparent 
by mean of routine pathologic exarnnation are a -
ociated 11ith up ct in calcium, phosphorus or 

pho phata c balance producing profound change· 
in the body's economy. To a degree we can treat 
the e disorders on a symptomatic level but we re­
main, in most cases, ignorant of what exactly has 
gone wrong. The an wer perhaps lies within the 
fie ld of competence of the electron micro cope or 
witltin the area or cytogenetics which has b<'en rela­
tively une:o:plorcd in thi regard. o 
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0 TEO).IALACIA - ).IaJab orption State 

Metabolic Bone Disease 
and 

The Gastro Intestinal Tract 

J. J. ~IcKIGG.\N, ~lD, F IWP (C) 

llalijax, .\'., . 

Ostt'omalacia (defectiYe bone mineralization) 
a nd 0 lt'oporosis (decrea,ed 8kt'letal mass) may be 
lue wholly or in part to int'fficit'nt absorp tion of 

calcium and \ ' itamm D from tht' gastro intestinal 
t ract. The primary patho-physiological defect in 
mo t ca;;t>s is a failure in the inte tine to adequately 
a b orb dietary fat. Calcium combint>s with Ibis 
intraluminal fat and forms unabsorbable ca lcium 
~oap complex<'s. Furthermore. \ 'itamin D which 
is fat soluble is not ab-orbed and thts results in a 
dcficienc~· of two of the e sential con tituent re­
quired for normal keletal homt'ostasi . 1f uncor­
rected tht · gastro intc tina! loss of calcium and 
\'itamin D re ults in the deYelopment of metabolic 
bone di ea ' <'. a~ teo malacia can occur in uch cir­
cumstan<·<'s in the ab ence of tetany probabl.\· be­
cans<' sec·ondary hyperparathyroidism maintain 
the <'rum ionized calcium at the expense of the 
skel<'ton. 

J f a rna lab orption syndrome i su pee ted 
proper diagnosi;; and treatment re(Juires an under-
tanding of thr altered phy iology of fat dige tion 

and ab orption. We now rf'cognize that the major 
fraction of dietary fat i in the form of triglyceridr 
which ar<' <'mul ified by conjugatrd bile salts and 
subsequently hydrolyzed b,\· pancreatic lipase to 
monogl.\·ccrides and free fatty acid . ~'at i ab­
sorbed in this latter form and reconstituted to tri­
glyccrid<' within the inte tina! mucosal cell. It i 
then secrt'l<'d into the me enteric lacteals and tran -
ported in the form of chylomicron to the thoracic 
duct. Rt>cent e \'idence uggest that synthetic 
median chain triglyceride art> in part ab-orbed di­
rectly into the portal \·enou y tern without prior 
hydrolysis. J t is now Ob\·ious that altered fat ab­
sorption will occur if there is defecti vc secretion of 
bile salts, inadequate amounts of pancreatic lipase. 
or a gro s anatomical lc ion of the inte tine or 
morphological abnormality of the mucosa. 

From the Department or ~le<licine, ll alirax Infirmary. 
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Thrr<' are numerous cause of the malab-orption 
yndrome but for practical purpose- tho e a~ ociatr d 

with ll•t'tabolic bone di ea e art> tht' following: -

Gluten enteropathy (celiac di>ca;.e) 
C"hronic biliary obstruction 
• urgical derangement or the gn.•tro intestinal tract 
Pnncreatic disease. 

Gluten enteropathy occur· in both childhood 
and adult life. 60 per ct>nt of cas<'s in adults ha\'ing a 
hi~tory of diarrhoea in <·hildhood. It i probably 
a gcnl'tically determined di ·ea -c in which the a f­
flicted indiridual ha- a hypcrst>n iti\'ity to the 
g luten fraction in wheat. Tht' diagno i is rstab­
lished by dt>monstrating total or ub- total \'illous 
atroph,\· in inte tina! biopsy material and confirmed 
b,\' imprO\<.'ment of the patient on a gluten free diN 
( ' t'C Tablt' 1). Dietary t'xcl usion of gluten must be 
as s trict as pm:sible. Failure to respond in cstab­
h hcd cas<'s is u ually du<' to inadequate glutt'n 
rt>striction but occasional cars ha \e an a ociatt>d 
milk all<'rgy and imprO\'('rnent on ly occur- wht>n 
milk is <'liminatcd from thr diet. In celiac di t>ast' 
with ostt'omalacia calcium absorption i re i tant 
to massi\·e do es or \"itamin D but is re tored to­
ward normal with a gluten fret> diet. lt i thrre­
forr important to rccogni7.e s uch cases becau e 
treatment with calcium and \ 'itamin D alone will 
not halt the progre-s of bone demineralization. 

Biliary ob !ruction if prolonged a i the situ­
ation in biliary cirrhosi will re ult in a negati\'e 
calcium ba lance and ubsequent bone dist>a e. 
Such patit>nt are easily rccognizrd clinically by the 
pre rnce of jaundice a nd pruritis. The serum alka­
line pho phatase is invariably rlc\'atcd to \'Cry high 
levels b<'cause or the combination of increased bone 
osteobla tic activity and dccrca ed biliary excretion 
of the enzyme. .:\11 patients with chronic biliary 
obstruction require an abdominal laparotomy and 
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TABLE I 

GENERAL PRINCIPLES IN DIETARY GLUTEN 

RESTRICTION 

Ret: ).!assaehusetts Oeneralllospital, XewEng. J .. lied. 271: 
1156, (1964) 

FOODS EXCLUDED 
Any food containing wheat, wheat flour, rye, barley or malt. 

Careful efforts to avoid foods that froquentls contain 
·•concealed" gluten, including meat loaves, canned-meat 
dishes, frankfurters and cold cut·, beer, and ale, com­
mercial salad dressings, most commercial ice creams and 
foods prepared with bread and cracker crumbs. 

F OODS ALLOWED 
Beverages - milk, tea. coffee, carbonated beverages, cocoa 

(read labels on cocoa and instant coffee) and whiskies. 
Bread - only those made from rice, corn, arrowroot, soybean, 

potato and gluten-free wheat-starch flours. 
Cereal - corruneal, oatmeal, rice and puffed rice. 
Cheese - all types of pure cheese. 
Desserts - gelatin, ices. homemade ice cream and custard, 

rice pudding and cornstarch pudding, cakes, cookies 
and postries prepared with low-gluten flours. 

Eggs - permitted. 
Fats- butter, margarine, salad oil, vegetahle shortening, lard, 

bacon, pure mayonnaise, nuts and peanut butter. 
J.'ruits - as desired. 
Meat-fish-poultry - as desired (rice, soy, potato or cornmeal 

flours may be used in "breading" or in preparation of 
stuffing or gravies). 

oups - all clear soups, most vegetable soups made with clear 
stook and homemade cream soups and chowders thick­
ened with crea.m, cornstarch or potato flour. 

Sweets - suga.r, molasses, honey. jam, jelly, corn syrup and 
maple syrup. 

Vegetables - potatoes and all other vegetables as desired 
(sauces may be thickened with cream or cornstarch or 
allowed special flour). 

cholangiogram to exclude a surgically correctable 
bile duct ob (ruction. U uch a le ion i excluded 
treatment is entirely ymptomatic and con i ts of a 
low fat diet (les than 40 grams), calcium gluconatc 6 
grams daily and \.itamin D 100,000 units by intra­
muscular injection once monthly. Yitamin A 
100,000 units and \.itamin K 10 mgm . hould be 
given with the \ .itamin D injection becau e of the 
as ociated deficiency of these vitamins in biliary ob­
s truction. Bile salt replacement would eem to be 
the logical therapy in biliary obstruction but a satis­
factory preparation i not presently available: cur­
rent preparations frequently cau e diarrhoea and in 
the presence of bile duct ob truction their absorption 
will intensify the pruritis which is invariably pre ent. 
A mentioned earlier synthetic median chain 
triglycerides with a carbon chain length of le 
than 10, bypa s the usual pathway of fat ob true­
lion and enter the portal venous ystcm rather than 
the mesenteric lacteals. They also undergo more 
rapid intraluminal hydrolysi and ab orption ha 
been demon trated in ituations where bile and pan­
creatic ecrction are decrea cd. A diet con taining 
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median chain triglycerides may therefore have value 
in future management of patients with biliary ob­
struction or pancreatic insufficiency. 

tea torrhea of varying severity often follows a 
subtotal gastrectomy \\ith gastrojejunostomy but 
is an uncommon complication of more con ervative 
operations such as a Bilrot.h I procedure or pylo­
roplasty with vagotomy. The steatorrhea which 
occurrs in tltis situation is arc ult of a combination 
of factors. Impaired mixing of pancreatic and bile 
secretions with ingested food and rapid intestinal 
transit t ime account for the majority of ca c but an 
occa ional patient \\'ill have steatorrhea resulting 
from afferent loop ta is with bacterial overgrowth 
in the upper small bowel. 

Osteomalacia developing in post-gastrectomy 
patient is very resistant to therapy. Oral calcium 
and parenteral Vitamin D may relieve bone pain 
but it i unlikely that bone structure will return to 
normal. Although the exact mechanism of calcium 
absoq>tion is unknown it is reasonable to postulate 
that a significant loss occurs from chelation with 
unab orbed fat. Pancreatic enzymes will impro,·e 
fat ab orption and replacement with a preparation 
such as Cotazyme. three capsules ,,;th each meal 
may be effective in halting the progress of bonA 
demineralization. If the clinical situation indicates 
bacterial contamination of the afferent loop a trial 
period on a broad spectrum antibiotic (tetracycline, 
1 gram daily for I 0 days) may produce a dramatic 
decrease in the amount of steatorrhea. Rarely an 
occasional post-ga trectomy patient will have pro­
gre ~iYe weight lo s, malnutrition and bone disca e 
in spite of intensive con ermtive management. In 
this situation it may be necessRry to consider recon­
struction of a Bilroth li to a Bilroth I procedure in 
order to e tablish normal bowel continuity. 

I n clinical practice malab orption secondary to 
pancreatic disfunction i seen in fibrocystic disease 
of childhood, chronic relapsing pancreatitis and 
carcinoma of the pancreas. If untreated the defect 
in lipoly is and protein digc tion cau e marked 
weight lo and cachexia but \ 'itamin D ab orption 
is not altered to the same degree that it i in other 
malab orption syndrome . Consequently bone dis­
ease is rarely a predominant clinical feature. Treat­
ment con ists of the frequent administration of a 
pancreatic enzyme preparation. Becau e pancreatic 
lipa e is only effecti,·c in an alkaline medium it is 
often beneficial to imultaneou ly administer an 
antacid. It is al o noteworthy that pancreatitis 
both acute and chronic can occur a a complication 
of primary hyperparath)TOidism. The finding of an 
elevated serum calcium Je,·el in the pre ence of 
clinical pancreatitis should alert the physician to the 
po ibility of an underlying hyperparathyroid state. 
Treatment directed toward the parath~-roid glands 
will often re ult in relief of the symptoms of pan­
creati tis. 
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The phy ician should be alerted to the possi­
bility of malabsorption in a ll patients with a history 
of excessive weight loss as ociated witb a normal or 
increased food intake. The following diagnostic 
procedures are of va lue in the practical as essment 
of such a patient: -

1. i4 hr. urine calcium - On a normal diet a 
value or less than 100 mgms. indicates 
'\"itamin D deficiency. If osteomalacia is 
secondary to a malabsorption syndrome 
urine calcium excretion is always decreased. 

2. Stool examination - The pa sage of stools 
which are pale, bulky. grea y a nd or offen­
sive odor is pathognomonic of teatorrhca. 
Microscopic exami nation of the specimen 
stained with udan Ill \\' ill confirm the 
presence of excess fat. "Gnd igestcd meat 
fibers in the stool indicate a pancreatic 
lesion in the ab ence of rapid intestinal 
pa age. 

3. Fat balance studies - Irt borderline cases 
steatorrhea is confirmed b~· placing tho 
patient on a 100 gram fat diet for three days 
and during this interval all tool specimen 
are collected. If the fecal fa t content ex­
ceeds a mean of 7 grams in 24 hr. stearorrhea 
is present. Because or bacterial metabol­
ism in the bowel it is unnecessary and un­
reliable to make separate estimations for 
"' plit,"" "unsplit"" and neutral fat. 

4. Serum carotene - This is much le sensitl \"C 
than a fat balance studv but is a u eful 
creening test. Low vaiue arc obtained 

in greater than 60% of ca cs with s tea­
torrhea. 

5. Oral glucose tolerance lest - Tlti test i fre­
quently helpful in distingui bing patient 
with pancreatic lesions from tho e with a 
primary intestinal defect. In celiac dis­
case the glucose curve is often flat in con-

tra t to pancreatic di ea e where a diabetic 
curve may be obtained. 

6. D-X ylose test - Following the oral adminis­
tration of 25 grams of tho sugar , urine is 
collected for the subsequent five hours. 
.Xormal individuals excrete 5 grams of 
D-,.·y lose in the urine while per ons with 
intestinal malab orption excrete le s than 
this amount. In malabsorption states due 
to pancreatic disease D-xylose absorption 
a nd excretion is usually within normal 
limits. Results obtained with this te t a re 
not valid in the presence of hepatic, th~Toid 
or renal disease. 

7. Radiological examination -A flat film of the 
abdomen should bo obtained before barium 
i ingested. The presence of pancreatic 
calcification indicate di ea e in t hi organ. 
l n the ab ence of a lcoholism such calcifica­
tion may be a helpful clue to the presence 
of an underlying hyperparathyroidism. 
Flocculation, clumping and dilution of 
barium within tho small intestine is com­
mon in malabsorption syndrome but is not 
helpful in distinguishing primary intestinal, 
from pancreatic, steatorrhea. 

Small bowel biopsy - I ntestinal specimens 
arc obtained by per oral intubation with a 
special biopsy capsule. The technique is 
imple, safe and painles . ~Iicroscopic 

examination of biop y material obtained by 
this method is the most helpful single pro­
cedure in the etiological diagnosis of a mal­
absorption s~rndrome. 

I n conclu ion a malab orption syndrome may 
be the primary cause of metabolic bone disease. 
An adequate history and physical examinat ion in 
conj unction with the laboratory tests described 
abo,·e will often e tablish the correct diagno is and 
permit institution of . pecific therapy. o 

A NEW SUIT FOR THE DOCTOR . 
He ju t receiYed it the other da,·. 
\\-as it expensiYe? \ "cry. • 
\\-as it comfortable? Certainly not. 
Is it fashionable? \\"ell. perhaps. 
Then why did he buy it? He didn't - it" a lawsuit and it was presented by a 
former patient. 
Did hl' have liability insurance? . ... . So. he didn't. 
o it co t him his shirt. 

ALFRED J. BELL & GRANT, LIMITED 
One Sackville Place, Halifax, N. S . 

Telephone 429-4150 
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Appreciation 

Pierre E. Belliveau 

Doctor· Pier·re E. Belliwau. an able and devoted 
general practit ioner. died on eptember 20th, 1966. 
after a prolonged and disabli ng illness. It wa a 
heart-felt lo s to ~leteghan. his parish; to the ~I uni­

cipality of Clare, where he practiced efficiently for 
more than forty years; and to the medical profes ion 
to which be alway ga1·e honourable upport. 

Pierre Belli\-eau wa born in Bellil-eau Co,·e on 
~lay 1 th, 1 94. f.'ollo\\ing hi cia ical course and 
Bachelor of Art Degree at t. Anne· College. 
Church Point. in 19 17. hr entered Dalhou ie Cni­
nrsity in the Faculty of ~Irdicine. where be re­
ceived his Doctorate in 1922. In the same year he 
started hi medical practice in ~letegban. Digby 
Coun ty, X. ., where he remained till bi death. 

He married .\ ngele Robichaud in October 1924. 
and they had . ix children: ~1rs. A lyre Comeau 
(~fariette) in Yarmouth ; Robert, medical practi­
tioner in :.rcteghan ; 1\ [rs. Louis Comeau (Lorraine) 
in ComeauYille ; Grrald. medical practitioner in 
Yarmouth ; Pierre, with the Extension :.Ion!ment 
at t. Franci Xa1·ier Cniwrsity and residing in 
Bellin•au Co1·e ; and Paul , P rie t with the Eudist 
Order in Buffalo. 

Beside his acti1·e medical prac tice. Dr. P. 
BelliYeau had the qualitie of a hi torian. Especi­
ally intere ted in the Hi tory of the Acadian People. 
he gaYc much time and effort to that field. and in 
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1954, t. Anne's College awarded him an Honorary 
Doctorate. 

In Politics, he found time to fuUill adequately 
the post of ecretary of the Clare Liberal As ociation 
for c1•eral yea rs. Hi efforts for the betterment 
of Clare, hi willingnes to help his fellow citizens. 
made him an appropriate candidate for ~!ember of 
the Legi lati1·e .\ embly. Elected in 1953. he wa 
:.r.L.A. unt il 196.'3. Had it not been for hrs failing 
health. it was indeed felt that he had the qualifi­
cations for a enator- hip. 

The Concelebrated Requiem :.Ia , pre ided 
by hi son, Rei'. J. Paul Belheau. wa urely a 
tribute of rc peel and high esteem for this man who 
manifested uch charity and good will towards his 
patient . Hi. many colleagues were honorary pall­
bearers at this impre ive ceremony, Knight of 
Columbus were pallbearers to a true and faithfu l 
Knight, members of the local branch of the Canadian 
Legion ga1·e a las t alute to their honorary Pre idcnt. 
\'eteran or the fi rst World \\'ar. 

It i heart-breaking to realize that. at the age of 
e1·ent1·, uch a charitable and de1·oted doc tor who. 

in the .entire municipality. was known ne1·er to ha1·e 
refu ed a call , is now unable - and willneYcr be able -
to an wer the call, a duty which he ~o willingly and 
pleasantly performed. 

P. H. LeB. 
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Appreciation 

Roberta Bond Nichols 

It wa with surprise and sadne s that we learned 
or the death of Doctor Roberta Bond ·ichols on 
October 27th Ia t. ~Iany of u knew that of late 
she had been gradually relinquishing some or her 
customary acti,·itie and was about to retire as 
anae theti t from the taff of The Halifax Children· 
Ho pita! a fter twenty- ix years of sen·ice but few 
knew that these were prompted by impairment in 
heal th . \\"c felt that she wa systematically pre­
paring for a long and richly deserved retirement. 
How wr·ong we were! But a few day of illness and a 
life full of meaning wa brought to a clo-e. 

Roberta. as he was known to her friend . wa a 
Halifax girl. a daughter of the Parsonage. Her 
father. Re,-. George J. Bond wa the ~liruster at 
Grafton treet ~Iethodist Church, ince 1925 t. 
David' Pre byterian Church. As a girl she at­
tended 'r ower Road • chool, as her children were to 
do in later years. H alifax Ladie · College, and 
~Iount .\ IIi on Academy. Coming to Dalbou ie 
be recei,·ed her B.A. degree in 1920. and in thE' 

.\ utumn of the same year began the tudy of medi­
cine. hE:' joined the large t cia s that Dalhousie 
had in it history of medical teaching up to that 
t ime. It contained a large number of ,-eterans of 
\\orld \\"ar 1 back from cn ·ice O\'Cr cas. It was a 
mature and serious minded group, but none more 
stable and reliable than Roberta Bond. he entered 
medicine with a sen e of dedication and determin­
ation to meet e\·ery demand of it tudy and practice. 

After graduation in 1925 he went to her 
mother's home, Kewfoundland, to practice. In the 
course of time she returned to Halifax and married 
Edward \Y. K ichols. P h.D.. later Professor and 
Head of the D epartment of Clas ics at Dalhousie 
University. Professor Xichols was a scholar, a 
man of the finest character, who was a splendid 
teacher and a writer of elegant prose. Their home 
life wa one of cul ture in its very best sense. 
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Jn 1939 Prore sor Xichols died after a sl10rt 
illness, and Hobcrta was left to face the world with 
four young children, three boy and a girl. Wi th­
out he itation she turned again to the practice of 
medicine for a tinlihood. The beginning of \\·orld 
\\·ar Il meant more and more work for e,·eT}' a,·ail­
able ei\"ilian doctor and he did her Cull share. 'fhc 
D epartment of .-\natomy needed help. ho pitals 
needed anaesthetist , Roberta was on tho job. 
How she managed the E:' and man_,. other acti,·itics 
as well a caring for the demands of a growing 
family. commanded the wonder and admiration of 
us alL 

By the time the \\'ar was o\·er he had an es­
tabli hed place as a teaching and practicing anae -
thetist. and till a isted in the Anatomy Depart­
ment. oon her family one by one would enter col­
lege, and it wa a our·cc or g reat happiness to her 
that they did wE:'IL 

\\'e shall alway remember Hoberta. 'he 
taught u many things. he showed us abo,•e all 
both the ,-irtue and reward of truggle; how e,·en 
ad,·ersity to the brink of defeat can be turned into 
tr iumph. T hrough it all she '·pursued the e,·en 
tenor or her way"". steady. rE:'Iiable and cheerfuL 

Do you recall the words Bunyan put in to the 
farewell or Mr. 'i·aliant-for-Tru th? r trunk Roberta 
would have repeated them: 

""I am going to my Father's; and though with 
great difficulty I ha,·e got hither, yet now I do 
not regret me of all the trouble I have been at 
to arrh·c where 1 a m. ~fy sword I giYc to 
him that hall uccecd me in my pilgrimage. 
and my courage and skill to him that can get 
it. ~Iy marks and cars I carry with me, to 
be a witness for me that I have fought £lis 
ba ttle who will now be my rewarder! ..... . 

o he passed oYer, and all the trumpets sound-
ed Cor him on the other side." o 

H.L . . 
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Personal Interest Notes 

.\ a tribute to thr late Dr. Roberta B. Nichols, 

who so chrrrfully edited this rction for many years The 

Editorial tarr ha drcidrd that these note should be 

omitted from this month's issue. It i hoped to renew 

publication of this section in the ncar future. when 

The Editorial tarr is able to appoint a new Personal 

I nterest );'ote· Editor. 

INDEX TO VOLUME XLV 

THE GRACE MATERNITY 

HIGH RISK FLOOR 

A special floor of the Grace 

..\Iaternity llo pita! ha been et 

aside for the long term care of high 

risk ob tetric patients. such a tho e 
with uncontrolled diabetes, hyprr­

cmc is graYidarum, toxaemia and car­

diac di ea c. .\ speciali ed l<'am of 

consultant prcialists and nurses 

has been made a\·ailablc for thesr 

patients. .\ny doctor in );'o,·a 

otia may make arrangcmt'nls to 

haw a high risk ob tetric patit'nt 

admitted to thi · floor by contacting 

a member of tht' staff of the Gracr 

.\1atcrnity Hospital. A full !'('\ irw 

of this new facility will appeal m a 

later i sue of th(' Bulletin. 

The Judex of thi present volume will be printed as a detachable c<'ntre page in tht' first i ue (J anu­

ary) of the next volume. 
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The follol\ing report i;; based on the report of a Committee on " The ~Iedical .-\ ·peel of .\utomobilc 
lnjurie· and Deaths" of the .\merican ~Iedical As ociation. Liberal u e ba also been made of the format 
u ed in British Columbia. :\Ian~· change haw b('en made in re\\Titing thee tandard in order to uit 
the local neNis in Nova eolia. 

INTRODUCT ION 
Traffic accident killed about -l ,000 indi­

,·idual in 196-l and injured about 1,500.000 ac­
cording to the ~ational afety Council. In 
:\ OYa eolia fa tali tie are usually around 190 per 
year or more. lt is the purpo e of this guide to 
call attention to the area in which the medical 
profe ion may be of help in combating thi eriou 
health problem. The guide ha been prepared 
to help phy ician in examining patients and to 
ad\'i e them on their ability to operate a motor­
Yehicle afely. Physical. mental and emotional 
state or disabilities likely to impair dri,·ing 
ability. are peci!ically enumerated along ,,·ith the 
problem or temporary incapaeitie from medi­
cament and alcohol. The physical and mental 
demand or the ta k or driving vary greatly with 
th(' type of vehicle and the type of driving. For 
t11is report. 2 types of Yehicle have been considered 
- a priYate motor vehicle and a commercial motor 
Yehiclc. The dri,·er of a commercial or pa~senger 
tran port Yehicle. cannot usually choo e the ,·chicle 
he will driYe nor the route he will take. T he 
driwr of the priYate ,·ehicle may in many ca e 
elect both the time of his traYcl and the route. 

T he driver of the commercial whiclc will spend 
more hour· daily in driYing than mo t driYers of 
private Yeh icles. There i little similarity between 
the demand on the individual who dnves half a 
mile to the tore on a rural road with no inter­
section · and the individual who dri,·e in ru h­
hour traffic in a metropolitan area. The stand­
ard demanded mu t be ,·cry different. Human 
failure oYer·hadows all other factors in the pro­
d uction of highway accidents. 'l'he human mech­
ani m mu t be in good condition to cope with the 
pli t- econd tirning needed to manoeu,·er respon­
·iye high peed motor-vehicles. ' rhere is no doubt 
that poor judgment. impaired reaction time, faulty 
attitude . emotional di turbances and physical 
di. abilitic including the impairment of the sensory 
organ . arc basically re ponsible f.or. mo t accident .. 
The physician is qualified by trrurung to a certam 
the phy ical. mental. emotional and physiological 
impairment of the indi,·idual. He is in a good 
position to e\'aluate the e impairments in relation 
to safe driving abilitie . ObYiously it is not alway 
easy to arrive at a deci ion in these ca c . \ 'aria­
lion in the severity of illne s or impairment . 
Yariation in indi,·iduaJ reaction and adju tment . 
and ,·ariation in indi,·idual respon e to drugs are 
signifieant factors in evaluating the e case . How­
eYer. eYen in the realm of beha,·iour patterns the 
phy ician is in an ideal position to do effectiYe 
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coun elling by translating scientific data into terms 
of lay understanding. Few patients realize the 
small amount of alcohol required to impair danger­
on ly their dri,ing ability. or that alcohol i in­
,·oh·ed in about 50 percent or more of automobile 
accidents with fatalitic . :\or does the slightly 
inebriated dri,·er realize that he materially in­
crea c the likelihood or a eriou accident. A 
conscicn tiou indiYidual may inquire, " Doctor. 
i it all right fo r me to drive an automobile in my 
condition?'' This ituation usually i conduci\'f' 
to a rcccpti,·e patient attitude if the ad,·ice may 
be bad news. 
Frequently it may be necessa.ry for an equally 
conscientious physician recognizing his res­
ponsibility for the safety of his patient and 
the public, to caution the patient against 
driving for a certain period of time, or even 
permanently, unhappy as this may make the 
patient. 

~[any of the e condition ha,·c been graphically 
de cribed for the lay public in ,·arious publicationg 
of the Committee on arc DriYing or the ),merican 
~fedical .\ ociation entitled ",\ re you fit to 
dri,·e?'' \Yhen physician di coYer any condition 
in their patient which might make it inadvisable 
for them to dri\'C a motor Yehicle. they hould 
advise the patient to report the condition on the 
next application for renewal of the dri,·er' license. 
Thi i for the pat ient' own protection. If thi · 
information is not reported on the application. 
and the applicant ub equ('ntly become in,·olved 
in an accident, to which the condition. either direct­
ly or indirectly. might be a contributing cau c. in 
ome cases the in urance company may legally 

rcfu e a liability. Although it i the role of the 
physician to adYi e the patient as to the patient's 
fitne s to drive, hi actual ability to dri\'(' mu t 
always be tested by the ~Iotor \ 'ehicle Depart­
ment. and the re pon ibility for i uing or not 
i uiug a license must always remain that of the 
,' uperintcndent of :\Iotor \ 'chicle . The enclo ·ed 
form ha been designed by the Committee on ~Iedi­
cal _\ pects of Traffic .\ ccident of the ~o,·a eolia 
Divi ion of the Canadian :\Iedical A ociation 
for the operator of a priYate motor vehicle. It has 
been im1)lified as much a pos ible. but more 
stringent and detailed forms will still ha\'c to be 
completed in some ca es where the applicant is 
applying for a chauffeur licen e. If the P hysician 
or the Superintendent of Motor Vehicles 
feels that further opinion is necessary we have 
a Medical Review Board which has the final 
say . 
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MEDICINE 

Rheumatic F ever 

Acti,·e rheumatic fever calls for restriction of 
acth·ity; therefore, such patients should be adri ed 
not to operate a motor vehicle. 

Rheumatic Hear t Diseas e 

Apprai al mu t be made of the extent of dam­
age of the valves and to the derangement in 
rhythm. particularly if like!~· to alter uddenly. 
and to the efficiency or the myocardium. 

Aortic Stenosis 

\Yhen marked is prone to lead to angina. 
yncope and sudden death. Patier1t with evere 

aortic steno i hould be adYiscd not to operate 
a motor vehicle. Patients with lesser degrees 
of aortic stenosis without symptoms should be 
ad vi ed not to operate a pas enger transport vehicle 
but ma.v operate a commercial or private motor 
vehicle. 

Patient with aortic in ufficiencv and left 
,-entricular failure and dyspnoea or -paroxysmal 
nocturnal dy pnoea should be advi ed not to 
operate a motor vehicle. Patient with a lesser 
degree or aortic insufficiency without dyspnoea 
should be advised not to operate pas enger trans­
port vehicle but may operate a commercial or 
private motor vehicle. 

Patients with myocardial insufficiency due 
to mitral tenosis or insufficiency should be ad­
vi cd not to operate a commercial or passenger 
tran port vehicle but may continue to operate a 
private vehicle when the myocardial failure, if 
any. is well controlled. 

Subacute bacterial endocarditis nece itate 
immediate treatment and abstinence from operating 
any motor vehicle. 

Uncontrolled auricular tachycardia. flutter or 
fibrillation and a rapid ventricular rate, unless 
controlled. cause se,·ere incapacity and should 
be regarded as contraindications to operating any 
motor vehicle. However. when the e disorders 
of rhythm are well controlled. such patients may 
operate a private motor ,-chicle. Becau e of the 
workload and the stress on the heart. and because 
of the danger of embolization. patients with auri­
cular· fibrillation should be advised not to operate 
a commercial or passenger transport \'chicle. 

Hypertensive Cardiovascular Disease 

Hyperten ion in itself is not disabling for safe 
operation of a motor vehicle, but the complica­
tion ari ing from hypertension - i.e. damage to 
brain. eyes. heart or kidneys - may well prove 
to be disabling. When complications of hyper-
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tension are limited to the optic fundi. the degrl'ee 
or impairment of driving ability should be evalua­
ted olely on the ba is of loss of vi ion. II there i 
e,·idence of cardiac damage resulting in conge tiw 
heart failure or angina pectoris. uch patients 
hould be advised not to operate any motor ,-chicle. 

unless the congestive failure or angina is well con-
trolled by therapy. thou the patient may only 
operate a printe motor ,-chicle. The level of 
the blood pres ure must obviously be interpreted 
in the light of it constancy. The patient's sex 
and the patient's age. as well as the degree of com­
plication . must be a sessed, before any decision 
is made to re trict dri,·ing ability on blood pressurt' 
figures alone. Fixed hypertension without com­
plications is not a contraindication to operating a 
priYate or commercial motor Yehicle. 

Arteriosclerotic Heart Disease 

If clcrosis of the coronary arteries ha · rc ulted 
in angina pectoris and the c attacks are mild . in­
frequent and controlled with therapy. such patients 
may sti ll drive private motor ,-chicles and light 
commercial but not heav_,. commercial and pa en­
ger transport ,-chicles. 

~Iore severe angina, CYen if accompanied by 
varying degrees or heart block, ventricular prt'­
mature contractions or arrhythmia . if well con­
trolled by therapy. need not prevent the operation 
of private motor vehicle . The e patient should 
not operate commercial or pa enger transport 
vehicle . 

cvere angina brought on with little effort 
hould be con idered a contraindication to tht' 

operation of a motor ,-ebicle. 

T he patient with acute coronary thrombosi 
·hould be advi ed that he hould not operate an.'· 
transport vehicle for at lea t two months follow­
ing the attack. Assessment thereafter would b<' 
dependant upon the presence or ab once of con­
gestive circulatory failure or snere angina pectoria. 

Syphilitic Heart Disease 

Patient with syphilitic aortitis having syn­
cope. congestive heart failure. or angina pectori . 
hould be advised not to operate a motor vehicle. 

unle s thee symptoms arc well controlled. by 
therapy. in which case it is permi ible that they 
should drive a private vehicle but not a commercial 
or passenger tran port vehicle. 

Metabolic Heart Disease 

II signs of myocardial in ufficiency are present 
uch patient should be ad,·ised not to operate 

a commercial or passenger transport vehicl<' but 
may operate a private vehicle. 
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Congenital Heart Disease 
. \ ymptomatic <·onl(<'nital heart lc ions aro 

not contra-indication to sa!!.' dri1·ing. Pati!.'nts 
d!.'1·cloping signs of myocardial insuffic·icn<:y should 
be ad1·i !.'d not to operate a commercial or pa eng!.'r 
tran~port. but may operate a pri1·at!.' whicl!.' as 
long as their sign~ rPmained controlled by therapy. 

Cor Pulmonale 
Patientti with right ;ided h!.'art failur!.'s second­

ary to diseases of the lungs should be ad1·i ed not 
to op!.'rate a commercial or pa·senger ,-chicle. 
Howen'r, if th<' ~ymptoms of right wntricular 
failure. are mild and well c·ontroll<'d by therapy 
·uch patients may operate a pri1·ate motor whicle. 

Myocarditis 
Evidence of activr myocarditis i a contra­

indication to the operation of a motor l'ehicle. 

Arterial Aneurysms and Arteriovenous 
F istulas 

.\ ny patient '' ith an artrrial aneury-m. be· 
cau e of th!.' danger of rupture, should be ad1·i ed 
not to operate a motor l'ehiclc. .\ rteriownou~ 
fdula re ·ulting in seYere heart failure con titute 
a contra-indication to the operation of any motor 
Yehicle. Both condition~ may be amenabl(• to 
surgical tr!.'atm('nt. 

Diseases of the Pericardium 
ln the acute J>ha !.' ' of the pericarditis. patient· 

under therapy are unabl!.' to operate any motor 
l'!.'hicle. \ "iral peric·arditis docs not constitute 
a contraindication to the op!.'ration of a motor 
whicle. once the acu t!.' phase has sub ided. Pati­
ent with chronic con trictil'e pcricarditi may 
operate a pri1·ate motor vehicle if the condition 
i well controlled. but should be ad1·i cd not to 
operatr commercial or pa'scngcr transport \'chicles. 

Cerebral Vascular Disease 
Patients with inadequate blood flow to thl' 

brain. haYing attacks of ·yncope or dizzine s 
~hould br adl'i.ed not to oprrate a motor l'ehicle. 
If there has brcn any cerebral nscular episodE' 
cau ing chang<'~ in p<'rsonality. alertn!.' s. ability 
to make deci ·ions. or if thcr<' ha bren ac tual lo s 
of motor or <'nsory power or co~rdination. uch 
pati!.'nb should LX' ad,;scd not to op!.'rate a motor 
l'ehiciE'. llowel·<'r, if uch changes in function are 
minimal, with Iilli<' or no dLabilit,·, it ma1· be 
possible for th<'~e indi1·iduals to driYc prh-ate 
motor n'hicl!.'~. 

Disease of the Veins 
Patient with thrombophlebitis or prniou · 

thrombophl!.'bitis r<' ulting in edema of the ex­
tremities and impairment of use should be advised 
not to operate a commercial or pa ·enger transport 
whicle. and if sufficient di ability cxi ts they should 
be adl'iscd not to dri1·c a priYate motor l'ehicle. 
Patients with actiw phlrbothrombosis should be 
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ad1·ised not to driYe a motor Yehicle because of 
danger of embolism . 

Cardiac Enlargement 
Enlarg('lnent of the heart should not in it~clf 

be considered a contraindication to the operation 
of a motor Yehicle but such enlargement poinb 
to thP presence of organic hPart disea P. whieh 
deserns appropriatP p,·aluation. 

Diminished Cardiac Reserve 
~finor degree of impairment of function of 

the myocardium hould not be con idercd a contra­
indication to thP oprration of a private or light 
commercial motor Y<'hiclr, but may not operatr 
a heavy commercial or pa cnger motor v!.'hiciP. 
If myocardial in ufficiency is more mar·kcd. thr 
patient hould be cautioned against the operation 
of a light commercial motor ,-ehiclc as it i likeh· 
to prcnmt proper p<'rformancc undE'r emcrgenc;­
conditions. If conge ti1·e heart fai lure i well 
controlled. such patil'nts may op!.'rate pri,·ate 
motor I"Phicle· only. 

Arrhythmias and Conduction Disturbances 
.\uricular premature beat are of little con­

~equence and do not preclude the operation of 
motor Ychicles. Patients with paroxy mal auri­
cular tachycardia, flutter or fibrillation with myo­
cardial insufricienc.'· should be ad1·ised not to 
operatr commercial or pa, ·cnger transport Yehicle . 
If, howPwr. such at ta<: k arc well con trolled br 
therapy. tlwn thl' patient may operate a ligl;t 
commPrcial or pri1·ate motor 1·ehicle only. .\ uricu­
lar fibrillation of the chronic nature pro,·ides the 
ri k of embolization from the auricles. uch pati­
ent hould therefore. not operate a commercial 
or passenger transport whiclc but may operate 
a private motor ,·ehiclP if well controlled by 
therapy. \'entricular arrhythmias other than oc­
casional \'('Utricular extra systoles are u ually 
a sociated with heart di~ra e. uch patients 
should bt' ad,·ised not to driw commercial or 
pa enger Iran J>Ort I"Phicle' but may drin> priYate 
,-ehiclcs if well controlled by therapy. :\.uriculo­
,·entricular block in a minor degree i or no signi­
ficance. The patient 11·ith prolonged degrees or 
artcrio,·entricular block or complete arteriol'cntri­
cular block. if a sociatPd with yneope 1. toke -
.\ dam yndrome) should be ad1·i cd not to operate 
am· motor \'Phicle. Tf the e attack ha\'e been 
we'll controlled by th<'rapy for one year or longer 
uch pati('nts may opera!<' a pri1·atc motor w lciclc. 

Hypotension 
I lypotcnsion in it elf i not a contraindication 

to the operation of a motor \'Chicle. If. howo1·er, 
it results in attacks of yncope, such patient may 
operate a primte motor \'Chicle. [f hypotension 
is pre ent and is considered to be related to symp­
toms of dizzinrs and or l\yncopal attack . it hould 
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be a sse sed in the light of the eriousncss of the 
underlying disea e process. 
Carotid Sinus Sensitivity 

Individuals with carotid sinus sensitidiy 
who experience attack of syncope should be advis­
ed not to drive a motor vehicle. If after therapy 
the patient is cured this decision hould be revised. 

METABOLIC DISEASES 

Disturbance in function of t he endocrine 
glands causing severe generalized asthenia muscle 
weakness. spasm or tetany. sudden epi odes or 
vertigo or unconsciousness, should be advised 
not to operate a motor vehicle until these symp­
toms haw been controlled by appropria te therapy. 

Diabetes Mellitus 
Patient with diabetes mellitus of a degree 

that can be controlled adequately on diet alone 
may drive any type of motor vehicle. Other 
individuals with mild diabetes controlled by diet 
and a ulfonylurea type or drug who experience no 
reactions from tllis drug may drive any type of 
motor vehicle. If insulin is required and the diet 
is well controlled and the insulin requiTements 
are well stabilized. the indh-idual may drive a 
private motor vehicle. However. he should be 
adYised not to drive a commercial or a passenger 
transport vehicle, becau e of the possibility of 
sudden attacks of hypoglycemia. The uncon­
trolled diabetic should be advised no t to dri ve any 
type of motor velllcle. Individuals with true 
renal glyco uria may afely drive any type of 
motor 1·ehicle. 

Hyperinsulin States 
Indi1·iduals suffering from recurring spon­

taneous attack of hypoglycemia hould not drive 
any type of motor velllcle. )fild cases who ne1·er 
deYclop uncon ciousness or di abling y mptoms 
may drive a private motor vehicle but should be 
advised not to operate a commercial or passenger 
tran port vehicle. 

Thyroid Diseases 
Individuals with thyrotoxicosis, because of 

the co-existance of cardiac and emotional dis­
turbances. should be advi ed not to operate any 
tn)e or motor vehicle until the disabling symptoms 
are well controlled. Patient with an enlarged 
thyroid gland with pressure symptoms should be 
advi ed not to drive a commercial or pa enger 
tran port velllcle. although they may usually drive 
a private motor vehicle. )faTked myxedemia 
or cretini m is a contraindication to dri,-iug a motor 
vehicle. 

Parathyroid Diseases 
Individuals with hyperpaTathyroidism with 

musculaT weakness and hypotonia should be ad1-ised 
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not to dri,·e a motor velllcle uules ymptoms arc 
mild and controlled by therapy. in which ca e 
they may drive a private motor vehicle only. 

_.\cute hypoparathyroidism with increased neu­
romuscular excitability is a contraindication to 
the operation of a motor vehicle. 

Chronic hypopaTathyroidism mu t be asses ed 
on the basis of eYerity of symptoms. ~1 ild cases 
without tetany may dri1·e private motor n hicles 
but not commercial or passenger transport motor 
vehicles. The development of tetany. muscular 
weakness or easily pro1·oked fatigue. should be 
regarded as symptoms which contraindicate thE' 
operation of a motor Yehicle. 
Pituitary Disease 

Diabets, insipidu . These indi1·idual should 
not drive a commercial or pa enger transport 
Yehicle. but pro,·ided there are no visual di turb­
ance or other disabling central nen·ous system 
symptoms, they may operate a pri1·ate motor 
velllcle. 
Anterior P ituitary Deficiency 

Hypopituitarism resulting in spontaneou hy­
poglycomic episodes should be regarded a a contra­
indication to the operation of a motor vehicle. 
"C"nder close medical superYision. those people 
making a good reco,·ery and without hypoglycomic 
episodes may drive a pr iYate motor vehicle but 
should bE.' adYised not to operate a commercial 
or pa senger tran port ,·eh.icle. 
Acromegaly 

With thE' de1·elopment of marked mu cular 
weak-ness. pain and easy fatigue. cardiac enlarge­
ment and intractable: pain from headaches. patient 
\\-.ith acromegaly, or gigantism should be ad1·i ed 
not to operate a motor ,·ehicle. Moreover. about 
fifty percent of the e patients de1·elop visual dis­
t urbances which make it unsafe for them to dri,·c. 

ADRENAL DISEASES 

Adrenal Cortical Hyperfunction 
Patients with Cu hiug·s disease wi th marked 

muscular weakness and osteoporo is should be 
advi ed not to drive. Good recovery can enable 
the e patients to operate a priYate motor l'ehiclc. 
Adrenal Cortical Hypofunction 

Patients with Addison 's disease. particularly 
tho e with asthenia or a persistent!~, low blood 
pressure should be advi ed not to driYe a motor 
velllcle unless the symptoms are mild and well 
controlled by therapy. in wlllch case they may 
operate a private motor vehicle only . 

Hyperfunction of Adrenal Medulla 
Pheocllromocytoma leading to attacks of 

headache. dizziness, weakness and blurring \-.ision 
contraindicate the operation of any motor Yehicle 
until these symptoms are rel.ie1·ed by treatment. 
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DRUGS 

Central Nervous System Depressants 
The drow inc induced by analge ic drugs 

ufficiently impairs dti,·ing ability o that patient 
with uch drowsine should be ad,·iscd not to 
dri,·e a motor \'Chicle. In addition, morphine. 
it deri,·atiYe . and the ynthetic narcotic . uch 
a demerol (pethidine). ca""u e Yarying amounts of 
euphoria. inability to concentrate, apathy. dimnc 
of Yi ion. and rapid flow of uncontrolled thought. 
Patient under the influence of the e drugs should 
be advi ed not to operate a motor vehicle. 

Hypnotics, Sedatives and Anaesthetics 
Patients recei,·ing mild sedation who experi­

ence no drowsinc may drh·e. mall do e of 
the e drug quieting highly excited or jitter.'· 
patient may actually temporarily improve dri,·ing 
ability. HoweYer. thi i not the u ual circum-
lance. Therefore, it is be t to advise patients 

taking hypnotic do e of the e drug not to drive 
a motor Yehicle until eight hour- later. Barbitu­
rate addict are incapable of drh·ing a motor wbicle 
safely. Pat ient receiYing barbiturate or local 
anae thetic for minor surgery hould be adYised 
not to driw unti l the following day. 

Tranquillizing Drugs 
The e frequently cause drow inc s and with 

larger do e may produce hypoten ion, productiw 
of epi ode of fain tne s or dizziness. Therefore. 
during the initial phase of dosage adjustment. 
patients hould be ad,·i ed not to drive a motor 
,·ehicle. .\t all time . patient mu l be carefulh· 
ob en·ed for symptoms of drowsine or faintne ·. 
Patient stabilized on maintenance do age of the ·e 
drug who are without ymptoms may drive a 
pri,·ate motor Yehicle. but hould be adYised not 
to dri,·e a commercial or pa enger tran port 
vehicle. 

Central Nervous System Stimulants 
These drugs may produce headache, dizziness. 

agitation, irritability and decreased ability to con­
centrate and are often followed by a period of 
fatigue and depre ion. T n rare in lance- the 
individual may take one of the e drugs to prolong 
the period of alert driving. '!'he dosage. however. 
hould not be more than the equi,·alent of 5 to 10 

mjiJigrams of amphetamine and without repetition 
that day. Drugs of this type hould be used only 
on the advice of a phy ician. 

Antihist amine Drugs and Those Preventing 
Motion Sickness 

There i great indi,·idual difference in the 
degree of dizzine and drow ine cau ed by the e 
medication and thi i unpredictable. Patient 
under the e medications should be advi ed not to 
driYe until it i e tabli bed by prior trial that lhl'y 
experience no disability. 
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Anti-infective Agents 
uch agents causing nau ca. vertigo, dizziness. 

ringing in thl' ears. and deafne- should prevent 
any per·on from being allowed to dri,·e a motor 
,·chicle. 

Sulphonamides 
Patient recei,·ing sulphonamides hould be 

warned that if they de,·clop drow iness or dizziness 
they hould at once cea e to drive a motor vehicle. 

Cyclopegics and Mydriatics 

The c drug should be used with the caution 
that normal distant binocular vi ion hould return 
before safe dri,·ing can be achieved. 

Hallucinogens 

Hallucinogen uch a· marijuana ha,·c ingular 
abilitie- for changing normal emotional reaction , 
even cau ing indi,·idual to become oblh·iou or 
indifferent to their urrounding . Individuals un­
der the influence of the e drugs hould be adYised 
not to dri,·e a motor ,·rhicle. 

Fatigue 

Fatigued and drowsy or leepy dri,·crs arc 
respon ible for many accidents. They are unable 
to make plit- econd decision . reaction time is 
slowed. and there i lo of peripheral ,.i ion and 
attention. In addition. indi,·idual rna~· become 
victims of highway hypno is. . \mong commercial 
and pa enger transport driYer , most accident 
occur \\·itbin a few hours after the tart of the trip. 
This is due in part to off-duty acti,·itie . Thus all 
dri,·er- hould be cautioned again t dri,·ing after 
inadequate rest. ::-.IoreoYer. per ons who periodi­
cally deYelop highway fatigue hould be adYised 
again t driYing a commercial or pa enger tran -
port \'Chicle. Patient hould be ad,·i ed not to 
drive oYer eight hour a day. The Yehiclc hould 
not be kept too warm. and on continuou dri,·e' 
the operator hould be ad,·ised to top and gN out 
and walk around CYcry l wo or three hour~. 

Fever and In fectious Diseases 

Patients wi th fe\'er hould bP ad,·ised not to 
dri,·e becau e of decreased attention and impaired 
judgment. and reaction time. 

Carbon Monoxide 

Carbon monoxide from exhaust and from 
moking decrea e ,.i ual sen iti,·ity in area of 

low illumination. The relatiYe oxygen deficiency 
from smoking three cigarettes is equal to that of 
travelling at an altitude of 7.500 feet. ince ade­
quate ,·entilation doe not take care of chain 
smoker who inhale. dri,·ers should be ad,·i ed to 
refrain from frequent moking prior to and during 
period of night dri,·ing or at hil!"h altitude~. 
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OPHTHALMOLOGY 

Jlea,·y Traru;port 
Lie:ht Tran,port 
Pri,at!' Car-

Vision 

20 30.20 30 
20 30. 20 f,() 

20 10. better than 2J 200 
20 50. better than 20 200 
20 40. 20 200 or wor-t' 

EYES 

Field 

120° each eve 
120° each !'~-e 
120° each <'''!' 
120° each e:,.e 
120° m betl<>r l'\'l' 

Endorsem ent 

Drive day1io::ht onh· 
Dri"e with rear ,·iew mirr.)r un 

defreti''<' •ide. 
20 ·40 monocular ''i>ion only le" than 120° other eye 

Xotc:- If ~la"<>s arc re<Juircd to obtain thes<' \'isual standards. a note to this effret should he mad(' in the offic~ rPcml or tu 
an_,. r('(tUE>st for information from the :\fPdical Rl'vicw Board . 

Visual Acuity 
ln xo,·a 'eolia tlw \'isual acuity requirements 

are 20 .JO with corrected ,.i ion. The :.\Iotor 
\ 'chicle Branch te ts for ,·isual acuity. and if the~· 
require furthcr opinion. thcy will refer the patient 
to an ophthalmologist. Howe,·er, ·hould the 
family doctor note some triking abnormality with 
the eve . be should record hi comments and adYise 
the patient to report to thr :.\ lotor \'ehicle Branch. 
Patien t~ with le than 20 50 eorrected ,-ision in the 
better eve should be ad,·i ·cd not to drive. Patient 
with c~rrcctcd Yision between 20 .JO and 20 50 
should be advised not to dri,·r in conge ted traffic. 
in hazardou~ road conditions. at hi~h peed or at 
night. Hegulations for licensing drinrs of com­
mercial and pa enge1 transport vehicle , require 
higher visual ac•uity than for dri,·crs of priYatr 
Yehicles. 

Visual Fields 
Patient· with Yi ual form fields of I.JO degree · 

or more ma~· operate a motor ,-chicle safely. Pati­
t'nt· with form fields l<'ss than 11 0 degrees should 
be adYised not to drh·<'. The patient with ,·isual 
fields betwe<'n these limib may be c,·aluated on the 
ba i of the conditions undt'r which he must drin~ 
and the amount or lateral vision he po, ·e e . 
Homonomou hemianopsia and bi-temporal field 
defects. if complete or confined to inferior quad­
rant ar<' not compatibl<' with sa!<' dri,;n~. 
Ocular Muscle Imbalance 

The accidt'nt pot<'ntial of ocular mu·cle im­
balance i indirect through cau_ing driYer fatigue. 
HoweYer, wh('n diplopia i· present. accident arc 
directly attributablc to th<' diplopia Thereforr. 
all patients with diplopia should bt' addsed not 
to dri"e a motor Yrhicle unl<'ss it is controllt>d with 
treatment. 

Colour Blindness 
Colour blindnc s has in the pa t been consider­

rd to be a potential cau e of highway accidents. 
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. \ t the J>re~ent time. howe\-er. traffic lights ha,-e 
been · tandardizcd and. except in case of tho <' 
rngaged in long-distance drh·ing or hea,·y trans­
port work. it i doubtful if colour blindne" or de­
ficieney i of any ~reat con t?quence. 

Dark Adaptation 

Dark .\ daplation or susceptibility to ~tare 
aro or importance in night dri\·ing. but at the j)r('­
ent time no Yalid data is a\·ailable a to their im­

portance in th(' causation or highway accident . 
Dark gla ses must ncwr be worn for night dri,·ing. 
and windshield tinting should be limited to the 
uppt'r third. 

Depth Perception 

'l'csts for· depth pt?r·ception are inadequate 
at this time. 'I' he 1 oad test i~ still tbe best and 
most r>ractieal. 

OTOLARYNGOLOGY 

Deafness 
.\lthough dt?afness is a handicap in the ~af<' 

operation or a motor ,-ehicle. u uallr it i com­
pen~ated for quit£' w£'ll. The deaf dri,·er. being 
fully con ciou of hi disability. tends to be caution­
and fully alert at all time . .\Ioreo,·er. the u <• 
or an outside rean·ic,,- mirror is of great Yaluc. 
The wearing of a hearing aid does not proYe practi­
cal in noisy commercial or pa enger transport 
Yehicle ; however, in the operation of primte 
\'Chicles, patients who uccessfull.Y ,,·ear hearing 
aids frequently find them useful. Deafness is 
disqualifying in the operation or pa enger trans­
port ,·ehicles but not nece arily for the operation 
or commercial or pri,·ate YChicle , except in uch 
people with bi lat£'ral total n£'rn• dt>afne such a· 
d£'af-mute . 

:\lA \', 191ill 



Dizziness 
Patients subject to attack of .:\leniere·s syn­

drome dizziness no matter what the eau e. should 
be advised not to operate a motor vehicle until 
t>roper treatment ha controlled such attacks. 
The patient may then resume dril'ing a private 
motor vehicle but not a commercial or a pa senger 
transport ,·ehicle. The character of the e attack~ 
may change o that sufficient warning of the im­
pending attack is gi,·en. enabling the patient to 
drive his vehicle over to the curb or off the highway. 
Jn such an event the patient may resume driving 
a private motor vehicle. Patient seriously handi­
capped with speech di orders or irremedial dr­
formities and di ea e of the mouth, no l' and throat 
interfering with feeding. speech or breathing hould 
not operate a pa engl'r tran port or commercial 
vehicle. Patient with a tracheotom1· hould not 
drive a motor vehicle brcau e of tl~e po sibility 
or udden ob (ruction of the tracheotomY - Po t 
laryngectomirs would be an exception. · 

SURGERY AND ORTHOPAEDICS 

.All patient wi th orthopaedic disorder must 
~how that they haw ufficient trength to control 
the vehicle. to turn the leering wheel. and to 
apply the breaks sufficient to tide the wheels. 
They must be able to rrach all control required in 
thE.' operation of the vehielr. whether by mechanical 
mean on the 1·ehicle or by uitable pro thetic 
dl'1·ice . and those o handicapped mu t demon­
strate that they can sucee sfully operate their 
vebiele in this manner. These people are more 
liable to fatigue and hould be ad1·i ed not to drin' 
without adequate re t pPriods. 

Head and Neck Movements 
Relationship and mobility hould be normal 

for operators of commercial and pa enger trans­
port vehicle . YariablE:' dE:'grE:'es of restricted mo,·e­
ment of the hE:'ad and nrck are compatible with 
afe operation of private vehicle . .\ny limita­

tion of rotation of the head by fifty percent or 
more by disC>asc or splinting neces itates com­
pensatory aids to enable these indh·idual to dri1·l' 
safely. Out ide mirrors and wivel-type bucket 
eats can sufficiently aid ome of these people. 

Patient wearing neck ca ts or brace should be 
advised not to drive until reco,·ery has progres ed 
to the point where pain and restriction of cervical 
mo,·ement are minimal. Patients with spa tic 
torticollis hould be advised not to dri1·e a motor 
vehicle. Patients with mild congenital torticollis 
without pain or igniCicant disability may be ad­
vi ed that it i safe for them to dri,·e. 

Thoracic Spine 
Patients with di abling di ease of the thoracic 

pine _hould be advi ed against driving a com-
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mercia! or pas enger transport vehicle. Patients 
with marked deformity. painful restriction of 
motion, or difficulty in respiratory expuLion should 
be adYised not to dri1·e a motor vehicle. How­
ever. proper buckets11·h·el seating may t>rol"ide 
sufficient comp('n ation for some of these indi­
Yiduals. Patients with inter·capular pain which 
eau e~ rl''lriction of the boulder joints and in­
crea e· vulnerability to fatigue and irritability 
hould be ad1·ised not to dri1·c until the1· recover . 

.:\lild to moderate degree of scolio is do ·not inter­
fere with afe driving. evere degree of scoliosis 
when accompanied with painful arthritis may 
con titute a contraindication to dri1·ing. Tho e 
wearing brace hould be carefully evaluated by 
the phy ician as to their ability to manipulate 
a motor vehicle safely. Patients with o teoporo i 
are vulnerable to Yertical fracture· from abrupt 
deceleration and should be oo warned. Such 
patients can be ·ale-guarded by bucket-type 
eating and proper safety restraint . particularly 
eat belt . Patient· with myeloma of the ribs 

and ·pine should be ad,·ised similarly. 

Lumbar Spine 
The lumbar spine is particularly vulnt'rable 

to comprc ion fracture during abrupt forward 
drcclt>ration. est>l'eially if the hips are tiff. uch 
patient should be advi ed to eek eating re,·isions 
or boulder-type harne s and safety belt~. 'rhe 
lumbar region of the pine is vulnerable to fatigue 
and should be normal for dri,·er of pas cnger 
tran port and commercial whicles. Painless lum­
bar abnormality may not prc,·ent a patient from 
safely operating a private vehicle. Patient with 
herniated lumbar discs with pain hould be ad vi ed 
again l driving during attack or disabling pain. 

Upper Extremities 
N orrnal functions are required for dri1·ers of 

pa enger, transport and commercial motor vehicles. 
A one-armed per on. provided the single form i a 
good one. can operate a private motor ,·chicle 
safely c pecially when equipped with power steer­
ing and a wheel button. The arne is true of the los 
of one arm one leg. which require the balancing 
effect of proper pro the is. 'rhe hands should 
be able to gra p to pro,·ide bracing again t rapid 
deceleration. and an adequate number of oppo·ing 
digit to the thumb are lh('refore e entiat for 
proper gripping and driving. Power tcering is 
of great a i tancc. but each indi1·idual with hand­
function impairment mu t demon~trate ufficiently 
his ability to properly operate a motor vehicle. and 
if power steering is used this should include con­
trol of leering when there is a power failure. 

Lower Extremities 
Lower extremilie of normal function are 

essential for drivers of pas enger transport and 
commercial ''chicle . However. with good arms, 
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e1·en the absence of both legs may not prevent 
the sate dri1·ing of privatt> motor vehicle with 
proper prosthe is and special hand controls. Dur­
ing prolonged dri1·ing. fatigue will accrue from 
improper buttock and thigh support. Anb."}·lo i 
of the hips need pecial eating arrangement 
and warning against sudden deceleration. 

NEURO-PSYCHIATRIC DISORDERS 

The patient with an emotional. neurological 
or p ychiatric di order. p re ents the conscientiou 
physician with a difficult problem. 

NEUROLOGICAL DISORDERS 

Convulsive Disorders 
Epileptic patient not receiving medicament 

who have been eizure free for a minimum of two 
Years are considered good risks for the operation 
~f pri ,·ate 1·ehicles. but should be advised not to 
dri1·e a commercial or pas enger transport vehicle. 
Epileptic patient under medication should be 
adYised not to drh·e a motor ,·chicle until they have 
bt-en eizure free for a minimum of two years. 
T hen they should only drin• privatt> motor vehicles. 
.\ ll epileptic patient should be adYised not to 
consumt- alcoholic ben' rages in any form for at 
least twenty-four hour:. prior to driYing. ::\lore­
over. fatigue should be aYoided and si.x hours 
hould be the maximum number of hours behind 

t he wheel in one day. Epileptic patients hould 
be advised that night dri1·ing may be particularly 
dangerous because photic stimuli from opposing 
head-l ights may precipitate a seizure. Emot ional 
stre should be minimized by avoiding drh·ing 
in peak traffic hours. Epileptic patients may not 
dri,·e if they ha,·e uncle irablc ide effect from 
medication. ·which might impair their ability to 
drive. 'fhe c patients are adYised to secure a 
reYiew of their progre s at lea t once annually 
by a physician. 

F aintness, Syncope and Episodic Weakness 
lt would be impo ' ible to co,·er all the yn­

drome . di ease· and physiological di orders which 
may produce these symptom . It i important. 
therefore. that the pattern of the e y mptom be 
CYaluated Carefully in term of impairment Of 
driYing ability. 'rhe i olated occurrence probably 
i of little concern. Patients haYing had a hi tory 
of multiple occurrences should be ad1·ised not to 
driYe a motor vehicle until a diagno is can be 
establi hed and sati factory correcti ve measures 
haYe been instituted. In all instances in which no 
diagno is can be made and symptomatic therapy 
is not effective, the patient should be adYi ed not 
to dri,·e a motor l'ehicle. 
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Na rcolepsy 
~arcolep y is rare and infrequently encount­

ered. Patients under treatment should be ad1·i ed 
not to driYe a motor vehicle until theY ha,·e been 
sympton-free for two years and are ~:-.-periencing 
no ad,·er-e ide effect from medication . 

Disorders affecting Muscular Control or Co­
ordination 

Obl'iou ly this include a wide 1·ariety of 
disca e affecting the ncn·ous system. Each 
of the e will po e pecial problems IYith respect 
to the driving abilities or the individual patient. 
The more crious di orders generally cau e either 
rapid deterioration or sufficient functional di a­
bili ty of such degree that the patient will of h is 
own volition cease driving when his ability reaches 
a point that make dri ving unsafe. 

.\ll individual suffering from acute or chronic 
brain yndromcs, such a ' cerebral va cular di case. 
degenerative brain di ea e. and o on. that ma1· 
impai r con ciousnes , memory. behaYiour. judg­
ment. co-ordination or motor power to ufficient 
degree as to render them incapable of handling 
a motor ,·chicle competently ought not to dri1·e 
either a pri1·atc or commercial motor Yehicle. 

Mental Deficiency 
Patient with an intelligence quotient below 

0 are not fi t to operate a motor , ·ehicle. .\Ill· 
patient who has not reached grade , . hould hal'·e 
proof of an l.Q. of 0 or bt>tter from a q ualified 
psychologi t. 

Emotional Disturbances 
.\Ian~· varied tre e and ituat ions may 

create in normal indh·iduals a temporary emo· 
tiona! up et impairing thei1· dril"ing abi lity. The 
manife lations occur in three abnormal behaviour 
pattern . ~'irst ly. the indi1·idual is o absorbed 
in this problem that he is ind ifferent and inat­
tenti,·c to traffic and the world about him. ec­
ondly. orne indil'iduals become de pondent with 
actual dcpre ion and p ycho-motor retardation. 
' uch individuals ha1·e ufficienUv slow reflexe 
to make dril·ing a real hazard. Thirdly, many such 
indiYidual become antagonistic. impul h·e or 
openly aggrcs ivc with lo of judgment and lo 
of some en e of caution. Patients exhibiting 
any of the e three ymptoms hould be ad1·ised 
not to dri,·e a motor 1·ehicle until the1· have re-
covered. • 

Individuals exhibiting aggressivenes . anti­
social trend and social irresponsibility frequently 
have high accident rate . They are impulsi,·c 
and show poor judgment. 

PSYCHIATRIC DISTURBANCES 

In Xova 'cotia, when a patient is di charged 
from the Provincial ::'11ental Ho pita!, the attending 
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ph~· ician from the ho pita! should be the one to 
determine the patient· dri,·ing competence. H 
he is on probation. the ~Icdical ~1Jerintendcnt 
should note on hi probation paper whether or 
not the patient is fi t or unfit to drh·e during the 
probation period. 

,\ p ·ychiatric patient on di charge from a 
general ho pita! or a pri\ate ho pita! _hould be 
advi.ed by l1 is attending phy ician if he 
belieYes that tht' patient cannot safely operate a 
motor Yt'hicle. Tht' attending phy-ician should 
advi e a responsible' mC'mber or the pati('nt's 
family or thi al o. 

imilarly whC'n a psycl1iatric patiC'nt i being 
treated on an Out Patient basi . in a ProYincial 
clinic. general ho pita!, private clinic or by a 
phy ician in hi office. it is the re pon ibility of 
that ph~· ician to adYi e both the patient and a 
re pon ·ible member of tht' patient's family if he 
believe that tht' patient is not fit to operate a 
motor venicle. 

Patients who ha,·e returned to thl' communitY 
from hospital cart' and patient who are recci,·ing 
Out Patient psychiatric care arc freq uently on 
maintenance therapy with medication. The phy­
:,ician attending hould ad,·i e the patient and a 
re pon ible member of hi family that the patient 
ought not to drive if there is drowsiness. syncopy 
or lack of co-ordination pre ent. The e effect,; 
are parti<'ularly noted with r<>rtain of the tranquil­
lizer-. 

Psychoneurosis 

. \nxict.r reactions. di,;association reaction . 
con ,·ersation reactions, phobic reactions. obse si,·e 
compul ive reaction and depre ive reactions 
are among the condition ob en·ed in the psycho­
neurotic patient. The patient ,,·ith a psychoneuro­
si reprc ont an unknown quantity ,,·ith respect 
to highway afet\·. Each case require eparat.e 
c,·a luation regarding alertnc- . social beha \'iour 
and po ibly p ychomolor retardation. IC no 
significant bel1a ,·ioural problem or drug therap_,-
ide reaction exi t . the psychoneurotic patient 

may be a<hised by his phy ician that it i safe for 
him to dri ,·e. ome particularly compulsive pati­
ent arc afer driver than "normals''. 

Per3onality Disorder3 

'rhi group rcpre ent the biggc t problem 
with regard to safe driving. They include many 
people who are accident prone and who drink to 
exce . Different tudie ha,·c shown them to be 
"difficult , aggrc ive people with an aversion to 
authority and restrictions generally". They fre­
quently gel along poorly. not only in their dri,·ing 
record but al o in other re pect in their daily 
living; for example. poor work record. a hi tory 
of being invoh·cd with the law etc. The e are the 
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people that particularly concem licen ing bodies 
a_n? about whom they are apt to consult the phy­
~•cmn. 

ALCOHOL 
I n :\o,·a 'eolia alcohol i the re ponsiblc 

factor in a large percentage of motor \'Chicle acci­
dE:>nts attributed to peed, rcckle dri,·ing and 
driving on the '''rong side of the road. Jt i esti­
mated that in :\o,·a cotia approximately 50 per 
rent of accident· invoh·e an impaired driYer. 
'rhe effect of alcohol on human being· is in all 
phase and stages a deprc ant. ludic reveal 
that te t subjects after con umption of alcohol 
almost unanimously believe that their performance 
i- unimpaired or even bellE'r than usual, whE>reas 
objective te ting dE:>mon tratc that pt'rformancc 
i impaired. 

Alcohol and Driving Ability 
Holcomb concluded from hi ludic that 

driving performance began to be imparred at a 
blood alcohol level of 0.05 per cent or 50 mg. per 
100 ml. of blood. Other studie ind1catc an even 
lower level of impairment beginning at a blood 
alcohol Je,·el of 0.035 per cent. In :\o,·a , eolia the 
~ [edical cietr ha appro wei a I eYe I of 0.1 as 
indicatJVC' of impairment. 

Alcohol Consumption and Blood Alcohol 
Level 

Xumcrou tudie u ing individuals accustom­
ed to drinking, all arc in full agreement that six 
12-ounce bottle of :3.2 per cent beer or 6 ounce · 
of 90 proof whi ky con umed ,,·ithin one hour 
will put the a\'Cragc moderate drinker in the 
zone of impaired driving ability; that is. with O\'Cr 
0. 1 per cent alcohol in the blood. 

Rate of Oxidation and Elimination 
The average per on of 150 pound can oxidize 

and eliminate about one-third fluid ounce or alcohol 
per hour. decreasing the concentration of alcohol 
in hi blood by approximately 0.015 per cent per 
hour. Two hours will reduce the blood alcohol 
concentration about 0.03 per cent if the indi,·idual 
does not consume more alcohol. Thi offers a clue 
to the length of the nece sary waiting period after 
drinking before dri,·ing. 

The average individual with a blood alcohol 
Jc,•el of 0.05 per cent or higher uffer- significant 
deterioration or h i driving kill and i a potential 
menace on the highway. Thu one drink rna~- be 
tolE>rated. Two drink would put him in the leYcl 
of impairment for about two hour . Three drinks 
a rc too many. 

Chronic Alcoholics 
Habitual alcohol intoxication i a contrain­

dication to safe driving becau e of the inability 
tl) predict the period whE'n afc driYing is po ible. 
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SUMMARY 
These standards are offered as a guide in de­

termining the fitness of a driver to operate a motor 
vehicle. ?11any specialist groups in ::\ova cotia 
have participated in gathering the up-to-date 
material. It is hoped that the Committee on the 
M edical Aspects of Traffic Accidents of the ::\ova 

cotia Division of the Canadian :\1edical Associa­
tion will keep this guide under constant review 
as additional information comes to light when the 
many and varied organizations dealing with 'r raffic 
Accidents make their reports. It i also hoped 
that the physician throughout the province will 
feel free to make suggestion regarding changes 
for the consideration of this Committee. The 
traffic accident problem i becoming rapidly one 
of the major public health problems. It is antici­
pated in five years time. with the additional mile­
age driYen by the additional cars that will then be 
on the highways. that the death toll will be double 
that of 1964 (380). 

It is our earnest desire to aid the physicians 
in t.he province in performing their duty and moral 
obligation and that they will feel obliged to re­
commend to the patients not qualified under these 
standards. that they should not drive. 
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I n the future. we hope that a much closer 
liaison "'ill be established between the Committee 
and the l\Iotor ·rehicle Branch in this province. 
\rith this form of closer co-operation it would 
become feasible to e tablish medical standards 
that could be considered as law. It is not our 
intention now, nor in the fu ture, to make com­
pulsory reporting of medical disabilitie law. Ire 
feel that this would p ut an unneces ary burden 
upon the practitioner of medicine in the province. 
The task of determining whether or not a person 
is a fit or unfit driver, must remain the responsibi­
lity of the go\·ernment and the only practical part 
that a practitioner can play is in an advisory role. 
Along these lines. it would be most helpful to have 
a medical form provided by the provincial govern­
ment which could be used for new drivers, as well 
as those corning up for review because of question­
able medical problems. o 

H. H . 'l'ucker. :\LD .. F. J. Barton, ?II.D .. G. J. H. 
Colwell. :\1.D .. H. ~. ;\ . :\facDonald. :\I.D. 

Halifax. ::\ O\'a Scotia 
(Committee on Traffic Accidents. :\fedical Society 
of::\. . Dr. H. H. Tucker. Chairman.) 
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