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. TABEL n. KOMPLlKASlES, ENS. BY NAALDBJOPSIE

Gel'are Komplikasies Morbidireit Mortaliteir
I. Pleurale skok I. Empieem Soos vir Geen in meer

pleurale as 100 ge-
aspirasie rapporteerde

gevalle.·

3. Die belang van die prosedure in die vrore diagnose van
maligne pleurale letsels word geIllustreer met beskrywing van
'n geval met 'n mesotelioom van die pleura.

4. Mikrofotos van die histologiese bevindings by 'n paar
gevalle word afgebeeld.

(c) Long

TABEL m. DIE VOOR- E NADELE VAN CHlRURGIESE EN
NAALDB10PSlEMETODES

Oos enigste komplikasie was geringe _pneumotoraks radio
logies gevind.
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2. Roper, W. H. en Waring, J. J. (1955): Arner. Rev. Tuberc., 72, 616.
3. Donohue, R. F., Katz, S. en Matthews, M. J. (1958): Ann. Intern. Med.,

48, 344.
4. Hinshaw, H. C. en Garland, L. H. (1956): Diseases oJ-rhe Chesl. Londen:

Saunders.
5. Samuel" M. L., Old, J. W. en Howe, C. D. (1958): Cancer, 11,980.

VERWYSINGS

SUMMARY

I. Our experience with needle biopsy of the parietal pleura,
using the technique as described by de Francis, KIosk and
Albano, l with two slight modifications, is discussed.

2. This method is recommended to all practitioners, who
aspirate pleural effusions, as a safe, simple and valuable
procedure. •

3. The importance of this procedure in establishing an
early diagnosis in malignant pleural lesions, is illustrated by
the description· of a case with a mesothelioma of the pleura.

4. Microphotographs of the histological picture obtained
in some of the cases are depicted.

ADDENDUM

Sedert die ter perse gaan van hierdie artikel is nog 5 verdere
gevalle van malignileit op hierdie wyse ontdek: 3 gevalle
met metaslatiese karsinoom (prostaat 2, maag I), wat as
pleurale effusies van onbekende etiologie gepresenteer het;
1 geval met limfosarkoom (l4-jarige Kleurlingvrou) en 1
geval van waarskynlik primere pleurale maligniteit, hoewel
'n perifere karsinoom van die bronchus nie met sekerheid
uitgeskakel kon word nie.

Samuets et al.;; beskryf 'n atipiese fibrose-beeld wat malig
niteit suggereer en hulle voel dat die korrekte beskrywende
term ,reactive fibrosis of tumour-induced type' sal wees.
Een geval uit ons groep ,chronies inflammatories' sal hierby
inpas en die verdere verloop van die geval suggereer maligni
teit van die pleura.

Ek wil graag my dank uitspreek aan pror. A. J. Brink vir fasili
teite en advies in verband met die werk, aan pror. H. Weber vir
die histologiese en sitologiese ondersoeke, aan mm. R. ElIis
vir die fotografie, aan mej. Y. Stuart vir die tikwerk en aan dr.
R. L. M. Kotze, Superintendent, Karl Bremer-Hospitaal vir
toestemming tot publikasie.

Nadele

Geen-akkuraatheid word
verhoog deur die herhaal
baarheid van die prose
dure.

Spannings
pneumo
toraks

2. Trauma aan 2. Hemotoraks
(a) Interkostale

bloedvate
(b) Interkostale 3.

senuwees

Voordele

I. Meer akkuraat as volle- I. Vereis chirurg, narkoti-
dige torakotomie ook ge- seur en teater.

~ doen word. 2. Hoer onkoste.
.§ 2. Behandeling indien chirur- 3. Nie toepaslik in alle ge-
2 gies kan direk toegepas valle vroeg in siekte rue.

word, bv. maligniteit ino vriessnit. 4. Komplikasies meer, bv.
empieem. embolisme en
monaliteil hoer.

5. Morbiditeit en monali
teit hoer.

I. Net so akkuraat soos chi- I'
rurgiese biopsie sonder
volledige eksplorasie.

2. Eenvoudig, herhaalbaar en
vroeg in siekte toepaslik.

3. Geringe morbiditeit. Dus
ver geen mortaliteit rap
porteer.

4. By opname gedoen, is
histologie na 48-72 uur
beskikbaar.

5. Vereis slegs een genees-
heer.

radiologies gevind is en wat na gewone aspirasie ook mag
voorkom. Die morbiditeit vind ons dieselfde as vir 'n gewone
pleurale aspirasie.

OPSOl\1MING

1. Ons ondervinding met naaldbiopsie in 20 gevalle met
pleurale effusie word bespreek.

2. Die metode word aangewys as 'n nuttige, eenvoudige
en veilige prosedure.

FIBROSIS I RATS' LU GS PRODUCED BY RADIOACTIVE MINE DUST*
B. F. THIART, B.Sc. (Physical Educ.), B.Sc., and F. M. ENGELBRECHT, D.Sc.

Department of Physiology, University of Stellenbosch

Jones,1 after having examined the mineral residues of 29
silicotic lungs, concluded that sericite (the hydrated silicate
of aluminium and potassium) rather than free silica' (quartz)
was the main cause of silicosis. He also maintained that the

* Paper presented at 2nd anniversary of the Stellenboscb
Medical School, BellviUe, 5 September 195 .

gold-bearing quartz conglomerate (banket) of the Transvaal,
South Africa, was one of the most notoriously dangerous
rocks with respect to its silicotic effect. The gold-bearing
quartz of the Kolar Gold Fields, India, although it contained
more quartz than the South African rock, was found less
pathogenic. Jones1 ascribed the greater fibrotic activity of the
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South African rock to the presence of acicular fibres of
senclte. These fibres were absent from the Kolar quartz
or occurred very rarely.

Many authors (Fallon and Banting,S Lemon and Higgins,IO
Simson and Strachan," and Cummins7) investigated the
fibrotic activity of sericite with quite contradictory results.
The general consensus of opinion, however, is that of the
two, free silica is the more dangerous component (Mavro
gordato4

). No acceI;ltable explanation has yet been offered
for the extremely dangerous silicotic effect of the S.A. gold
bearing rock and it occurred to us that the presence of radio
active material in the S.A. rock might be a possible contri
buting factor in the pathogenesis of silicotic fibrosis.

Animal experiments were therefore planned to examine the
fibrotic response caused by radioactive and non-radioactive
samples of mine dust.

MATERIAL

All the dust samples used in this experiment, except snowit,
were modifications of an original dust sample obtained
from one of the gold mines on the Wit\vatersrand, Transvaal,
South Africa, which also produces uranium. The radio
activity of the samples was determined by means of a labgear
model D4019/W scintillation counter with a D4Ol9/L
discriminator-unit .set at 15 volts. The output pulses were
counted with a Philips electronic counter. One-g. samples
were used and the counting time was one minute. Silica
determinations were also carried out according to the method
described by Stacy and King.5 The following samples were
used:

1. R 153• Original mine dust with 153 output pulses per
minute and a silica content of 84 %.

2. R502. This sample was prepared from the R 153 dust by
sedimentation in distilled water and subsequent centrifuging
of the supernatant suspension. The very fine dust obtained
by this procedure gave 502 pulses per minute and contained
66 % of silica.

3. Ro• Non-radioactive dust was prepared from sample
R 153 by treating it with acid to remove its radioactivity.
(Snell and Snell.6) The silica content of this Ro dust was 86 %.

4. R300. This sample was prepared by mixing equal weights
of R502 and Ro and gave 300 pulses per minut~. It contained
76% of silica.

5. Snowit (Belgian quartz). It contained 94 % of silica by
chemical analysis and showed no radioactivity. •

All the fractions except R502 were ground in an electrically

TABLE I. SIZE DISTRIBUTION OF DUST PARTICLES AND SruCA co 'TENT

Snowit RSD! RSDD RI" RD

> 10fL I % 3·3 % 2· 1% 0·5 % o· 8 %
5-lOfL 4% 18'8% 9'5% 1% 1-7%
< 5fL 95% 77'9% 88-4% 98'5% 97-5%
%Silica 94 66 76 84 86

driven agate mortar for at least 24 hours. The particle-size
distribution of the samples was determined microscopically
(Table n..
Preparation of Dust Suspensions for Injection

Of each sample 2 g. were accurately weighed out into
screw-eapped bottles, 40 ml. of sterile physiological saline
added to each and then sterilized in a boiling water bath for
30 minutes. In all the samples 1 m!. of dust suspension
corresponded to 50 mg. of the individual dust, and each
animal received this amount.

Animals. Five groups of 20 rats (Rattus norvegicus, Wistar

Institute-) were injected with one each of the 5 amples in
doses of 50 mg. of dust per animal. The intratracheal
injection technique of King et af.2 was used.

Duration of experiments. The experiments lasted 320 day
and the rats were killed at regular intervals as indicated in
Table IT. 0\ ing to a few deaths duplicate killings could not

TABLE n. DAYS OF SURVIVAL A D GRADE OF FIBROSIS

Days Snowit R.D! RSDD R 15• RD
30 3 2 1 1 1
60 3 2 1 1 1
90 4 2 221

]20 4 2 2 2 1
150 4 2 2 2 1
180 4 3 3 2 2
210 5 3 3 2 3
240 5 3 3 3 3
280 5 4 3 3 3
320 5 4 4 3 3
be performed in all cases. The lungs of the animals that
died were discarded after post-mortem examination.

Histopathological technique. The lungs were fixed in 10%
neutral formol saline and suitable blocks selected along their
long axes at the level of the hilum. Serial sections were made
at 6 fL and were stained with haematoxylin and eosin and by
silver impregnation (Gordon and Sweet'). The sections were
examined and the pulmonary fibrosis graded according to
King et al. I2 Five grades of fibrosis were recognized: Grade
I, loose reticulin fibres with no collagen; Grade IT, compact
reticulin with or without a little collagen; Grade Ill, some
what cellular but made up mostly of collagen; Grade IV,
wholly composed of collagen fibres and completely acellular;
and Grade V, acellular, collagenous and confluent. The
gradings and days of survival are summarized in Table IT.

PATHOLOGICAL FINDINGS

Macroscopic appearance of the lungs. In comparing the
gross appearances of the lungs, R I53 and Ro samples appeared
to be the least harmful; the R300 and R502 fractions were more
pathogenic and snowit the most pathogenic. Greyish irregular
dust foci were visible subpleurally in all animals killed. The
size of these lesions increased steadily and became firmer
in consistency, especially in the Snowit, R502 and Rsoo
groups. The hilar lymph nodes gradually increased in size,
the increase being the greatest in the snowit group.

Microscopic study of the lungs. The pulmonary changes
caused by the various dust modifications varied in rate and
severity. In the snowit rats fibrosis developed more rapidly
than in the other groups and by 30 days Grade lIT fibrosis
was obtained. The lesions progressed fairly rapidly and by
210 days Grade V fibrosis was reached.

The various mine dust modifications produced more or
less the classical lung pathology of experimental silicosis,
but fibrosis developed more slowly than in the snowit group.
The R;02 and R300 samples were more pathogenic than sample
Ro and R 153• They produced an advanced Grade HI fibrosi
by 180 days, while the Ro and R 153 groups only reached
Grade n. Photomicrographs of the lesions are shown in
Figs. 1-5.

From the sections examined it also appeared tbat relatively
more cell destruction occurred in the lungs of the R502 and
R soo groups than in the other groups especially during the
early stages of the experiment. The fibrosis was more
diffusely scattered throughout the lungs, and not mainly
nodular in character as in the nowit group.
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Fig. 1. Rat lung, 150 days after the injection of 50 mg. non-radioactive mine dust (Ru) with a silica content of 86 % showing
early Grade r fibrosis. Silver impregnation. (X 2(0). Fig. 2. Rat lung, 150 days after the injection of 50 mg. radioactive
mine dust (RI••) with a silica content of 84 % showing early Grade Il fibrosis. Silver impregnation. (X 2(0). Fig. 3. Rat
lung, 150 days after the injection of 50 mg. radioaCltve mine dust (Rsoo) with a silica content of76 %showing Grade IT fibrosis.
Silver impregnation. (X 2(0). Fig. 4. Rat lung, 150 days after the injection of 50 mg. radioactive mine dust (R....) with
a silica content of 66% showing an advanced Grade 11 fibrosis. Silver impregnation. (X 2(0). Fig: 5. Rat lung, 150 days
after the injection of 50 mg. snowit with a si.lica content.of 94 % showing Grade IV fibrosis. Silver impregnation. (X 200).

Hyperplasia of the peribronchial lymphoid tissue was a
common feature of all the sections examined, and in advanced
fibrotic nodules scattered collections of lymphocytes were
observed near the blood vessels and bronchial tubes.

Another prominent feature was the presence of needle
shaped, probably crystalline, structures in the lungs of the
rats injected with R S02 and R 300• In the Ro and Snowit groups
these structures could not be detected while in the R 153

group only a few 'crystals' were seen in some of the sections.
These 'crystals' were especially abundant in the acellular
nodules of the R S02 and R300 series, but were also observed
in some of the macrophages, in some alveoli and in a few
loosely arranged cellular" fibrotic nodules. There was a
conspicuous new formation of canals in some of the advanced
fibrotic areas caused by R S02, R 300 and snowit samples. .

DISCUSSION

In the present investigation snowit served as a control and it
produced more fibrosis than the mine dust samples. No
correlation could be established between the silica content
of the different dust samples and the grade of fibrosis produced
during the first 150 days of the experiment. Although sample
R S02 contained only 66 % silica, it was more pathogenic than
the original dust sample R 153 which contained 84 % silica.
This finding suggests the presence of a possible fibrogenetic
factor other than the silica content.

Needle-shaped structures were observed in the lung sections
of the rats injected with samples R S02, R 300 and R 153• In
the R S02 and R 300 these structures occurred in abundance,
especially in the fibrotic nodules and to a minor extent in the
alveoli and macrophages. No such structures could be
detected in the snowit and Ro groups. According to Jones1

the South African gold-bearing rock contains many acicular
fibres which he regarded as sericite and from which he con
cluded that sericite was the main cause of fibrosis. Fallon
and Banting,8 Lemon and Higgins,t° and Cummins7

, however,
found sericite to be much less fibrogenetic than quartz. The

high pathogenicity of the R S02 and R 300 samples could there
fore not only be ascribed to their possible sericite content.

King, Gilchrist and Rae8 found that acid treatment of
sericite increased its fibrogenetic properties. In spite of
acid pre-treatment of Sample Ra to remove its radioactivity,
it produced less fibrosis than R 153 over the initial 150 days.
(Ra was prepared from R 153 by acid treatment.) The fibro
genetic activity of sample R 153, therefore, probably depended
on its radioactivity.

It is interesting to note that there was no correlation
between silica content and grade of fibrosis during the early
stage of the experiment. At this stage the grade of fibrosis
produced corresponded to the degree of Fadioactivity of the
various dust samples. This appeared to be very important
especially when the composition of sample R S02 is considered.
It consisted of very fine particles obtained from the original
dust R 153 (see material). This fine dust (RS02) contained more
radioactive material and less silica and produced more fibrosis
than the original. This observation might explain the extreme
ly high pathogenicity of the'Witwatersrand mine dust in the
following way:

Although the natural mine dust (Rl..) produced only
slightly more fibrosis than the non-radioactive Ro sample,
it is possible that those working underground are in fact
exposed to a dust with a much higher radioactivity than
natural mine dust, (R153)' The finer the dust particle the
longer it will remain airborne and the better it will be inhaled.
According to Orenstein13 we are justified in regarding ,vith
some scepticism the ability of water to remove from the air
the dangerous very fine particles. Since these dust particles
have the highest radioactivity the inhaled dust ,vill be more
radioactive than natural mine dust, (R 153).

CONCLUSION AND SUMMARY

The fibrogenetic action on the lungs of rats of different
radioactive mine-dust samples was investigated. In the
presence of radioactive material no correlation was found
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between the silica content of the samples and the grade of
fibrosis produced. During the early stages of the experiment
tl:te samples containing radioactive material caused a greater
fibrosis than the non-radioactive mine dust sample. During
t/:lis stage the grade of fibrosis produced corresponded to the
degree of radioactivity of the samples. In the later stages no
marked difference was observed. It is suggested that the
presence of radioactive material in the Witwatersrand mine
dust contributes to its exceptional fibrogenetic activity.

We are indebted to tbe South African Council for Scientific
and Industrial Research for a grant to defray part of the expenses
of this work.
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TIBIALE VERLENGING VIR BEENVERKORTi G *
A fORE Roux, M.B., CH.B., F.R.F.P.S., ER.C.S. (£om.)

Kliniese Assistent in Ortopedie, Kart Bremer-Hospitaal, Bellville en Lady Michaelis-Orfopediese Tehuis, Plumsfead, Kaap

Beenekwalisasie is 'n onderwerp waaroor daar baie
meningsverskil bestaan. Die betreklike onpopulariteit van
beenverlenging dui op die mislukkings van die verlede.
Verskil in beenlengtes het jare lank al 'n moeilike pro
bleem geskep. Die verskillende faktore verantwoordelik
vir beenverkorting maak 'n eenvoudige benadering tot
hierdie afwyking onrnQontlik. Daarby dui die groot aantal
prosedures wat al aangewend is om die verkortings te oorkom
daarop dat daar me 'n eenvoudige antwoord vir die probleem
is me.

Verskil in beenlengte is betrekllk algemeen. In'n volwasse
persoon is 'n verkorting van i duim normaal en 'n groter
verkorting word beskou as gebrekkig. 'n Verkorting van
meer as 2 duim is 'n ernstige hindernis. Afgesien van die
rneganiese ongemak, is die sielkundige effek soms baie groot
en daarby kan die individu nie op gelyke terme kompeteer
op die arbeidsmark me. Die abnormale slytasie in die
normale been lei in baie gevaUe tot vroee osteo-artritiese
veranderinge in die heup en ook in die rug. 'n Opgeboude
skoen is ook baie duur. Beengelykmaking is 'n probleem
wat dikwels voorkom en dit is van die grootste belang vir
die pasient.

In Edinburgh, veral, is daar 'n intensiewe belangstelling in
die probleem, en die tegniek wat vervolgens beskrywe word,
hetdaar sy ontstaim gehad. Die meeste werk i.v.m. beengelyk
making is egter in Amerika gedoen. Of geIyke beenlengtes
verkry moet word deur verlenging van die korter been of
verkorting van die !anger been, is kontensieus.

Beginsels by die Behandeling van Beenongelykheid
Dit is moeilik om vaste reels neer te le waar so baie ver

skillende faktore in aanmerking geneem moet word, dog dit is
veilig om die voIgende twee reels na te kom:

Eerstens, in 'n pasient met een uitgeteerde been, moet die
geaffekteerde been behandel word. As daar dan onver
mydelike komplikasies na die operasie mag volg, sal die
pasient me so baie verloor nie. Maar 'n komplikasie in die
pasient se emgste normale been sal katastrofies wees.

Tweedens, in 'n pasient met, sover rut krag betref, 2
normale bene, maar een verkort, moet die langer been

.. Lesing gelewer tydens die tweede jaardag van die Mediese
SkooI van die Universiteit van Stellenbosch en die Karl Bremer
Hospitaal, Bellville, op 5 September 1958.

verkort word. In'n Iang persoon, moet verkorting oorweeg
word en in 'n kort persoon verlenging.

Soos dus hiervan afgelei kan word, word tibiale verlengings
meestal in ou poliogevalle gedoen. Die poIio-entstof sal
sal hierdie misvormende siekte hopelik iets van die verlede
maak, dog die ou poliogevalle sal nog baie jare lank met ons
wees.

Beskikbare Tegnieke

Die verskillende tegnieke beskikbaar vir beengelykmaking
kan groepeer word onder die voIgende 3 hoofde:

1. Beenverkorfing is 'n groot operasie op 'n normale
ledemaat en word gedoen vir verkorting weens 'n T.B.-heup,
en vir 'n kongerutaIe kort been. Die been teenoor die verkone
been moet verkort word. Dit is veiliger om dit op die tibia
te doen, as op die femur.

2. Teenhouding van epijisiifle groei. Hierdie prosedure kan
aUeenIik in kinders met 'n groeiperiode van nog etlike
jare gebruik word. Die epifisiele bIokoperasie van Pbemister1

en die meer populere gebruik van die kram (staple), " 3

veral in Amerika, is die 2 operasies in gebruik om epifisiele
groei in die Iangbene te verminder. Die epifese van die
onderent van die femur, aan die normale kant, en soms
ook die proksimale tibiaIe epifese, word uitgeskakel en
daardeur word die groei in die normale been verminder,
terwyI die verkorte been toegelaat word om te groei, sodat
die twee gelyk mag wees as voIwassenheid bereik word.
Dus, eerstens moet die verwagte groei van die verkorte been
,bereken, word. In polio sien ons die beeld dat hoe vroeer
die ledemaat affekteer is, en hoe jonger die kind is, des te
groter is die verkorting. Tweedens moet die verwagte groei
van die normale been bepaal word. Sovee! faktore beInvIoed
beengroei dat geen presiese metode beskikbaar is om die
verwagte groei van 'n been te bepaal me. Dog tabelle is
beskikbaar wat dui op die verwagte verkorting of groei, wat
sal plaasvind.'· 5 Die voordeel verbonde aan klamme i
dat epifisiele groei tydelik gestaak kan word en dat verdere
groei plaasvind met verwydering van die klamrne. Of die
groei na verwydering van die klamme normaal sal voortgaan,
is te betwyfel. Alle berekenings word dan omvergewerp.

3. Beenverlenging kan verkry word deur stimulering van
die epifisiele groei of deur meganiese distraksie. Van al die
metodes om bene geIyk te maak, is groei-stimulering van die


