






The Use of Radioisotopes in Tests of Renal Function 
C. T. G. PO)lllOY. B. c. AND W. CoxsTABJ.E. :\LB .. CH.n .. D.:\l.R.T.* 

.\ t the present time there arc some six clinical 
applications of radioisotopes to renal function 
s tudies. namely: 

i) Hippuran 1-131 renogram 
ii ) Xcohydrin llg-197 scan. 

iii) 81RbCI differential uptake 
i1·) Xeoh.rdrin Hg-197 renogram 
1') Dynamic scanning u ing t he scintilla tion 

camera. or autofluoroscope. 
vi) Determination of effective renal plasma 

flow by means of ll ippuran l-131. 

or these only the fi rst two are sufficiently well 
established to be in wide routine use. 

1) The H ippuran I-131 Renogr am 

The IJippuran 1-1 3 1 renogram ha been quit!' 
cxtcnsil ely reported. 1• ! . Ba ically the method 
consists or t>lacing a well collimated scintillation 
detector OI'Cr each kidney with the patient u ually 
in a sitting position. The d!'tectors are connected 
to a dual electronic syst!'m compri ing radiation 
analys!'rs, ra temeters, and chart recorders. 
the patient is comfortably eated. an injection of 
Tfippuran 1-1:31 (Sodium orthohiJ>purate) is given 
into an antecubital vein. and a dual recording is 
obtaiJled showing the passage or the tracer through 
each kidney. ( ee fig. 1). The test takes 30 
mins. or less to compl!'te, and req uires little or no 
preparation. 

Pigure I Patient in position for Henogram. 

'Department or Radiotherapy, Halifax Infirmary. 
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The amount of lfippuran 1-13 1 used (about 
ii IJ.C in 20 IJ.gJll in tl1is department) is such that 
the radiation dose to each kidney is or the order or 
.003 rad. and sensitivity reactions to the Tfippur-an 
ha1·e not been encountered . 

:\ [uch has been written about analysis of reno­
gram cun·es. but it remains a largely qualitative 
procedure. The cun·e are so characteristic, how­
ever, that a great deal of information can be ob­
tained. while the precise physiological significanct• 
of each segment remains in some di pute. 

The normal renogram curve may be divided 
into three segments, (see fig. 2). The first segment 
(AB). usually termed the "vascular" segment. 
thought to repre ent the bolu of H ippuran from 
the injection filling the l'ascular bed or the kidney. 
Jt has heen pointed out however, by D orc et al. 1 

that up to 90ct of this segment can be accounted 
for by extra-renal radioacti,·ity, and thus t ho first 
segment is not considered useful as an index of 
renal blood flow. 
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F1gure 2 :\'ormal lhppuran I- I :H renogram cun•e. 
A = injection point : for e.<planatinn >oe te<t. 

Th!' second egment BC, k11own as tho " func­
tional" segment , repre en ts the accumulation of 
l lippuran in the kidney as it is remo1·ed from tho 
blood by the tubules. The slope of this segment 
will dPpend both on the rate at which 1 lippuran 
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, lrt',;entcd to the_tu~ul_e . i.e. the renal blood flow. 
1 1

1 tilE.' rate at which 1t IS extracted from the blood: 
•Jil( 
Tauxe et I' ha,·e ~ho\m _that the slope co~relat~' 

'tt' well with ch!rerent1al para-am111o hippunc 
~~id (P.\H ) clearances. 'rhe fraction or Hippuran 
' ,

1110
yrd !rom the blood at each pa sage through 

~r kidm·r ! t ~t> extraction ratio) i . imilar !or bot_h 
p \II ann H1ppuran, and accordmg to m1th• 1s 
t'<;ual to ahout 0.91. This ratio i independent o! 
rt>nal blood flow until the latter is reduced to less 
than JOI C o( normal. 

Don et al (op. cit.) con ider that the renal 
blood !low is the only signi!icant factor influencing 
this t'ftl ent. sincE' tht- maximum concentration or 
l!iJli>Ur:lll in the plasma is le s than I 10,000 o( 

the tubular maximum transport r;apacity (Tm) ; 
and in order that the secretion or ll ippuran hould 
br rrduccd at all. an almo t complete absence o( 
tubular (unction would be nece · ar_, .. 

The third segment, (CD) is known as the 
"('Xt·retor. ·· segment and repro ents the drainage 
or Hippuran down the ureter. Point C represent 
the !>Oint at which the rate of drainage exceed the 
rate or accumulation, and in practice it represents 
the time at which the first Hippuran leave the 
fi t>ld of view or the detector down the ureter. The 
time !rom A to C i called the renal tran it time, 
and ha.>< a normal value or about -! minutes. Thi' 
is not affected to any extent by difference' in in­
·trunwntation and technique and in fact similar 
values ha,·e been quoted by a number of authors, 

1, !, •, • . Timt>s longer than 4 or 5 minute art> 
ron, lCh rt d abnormal. 

Tht· third egment ralls aJ>proximately ex­
J>Onentl&lly and the rate at which it ralls can be 
('Stimated by mea ·uring the time required for C to 

drop to ~ . Thi rate i dependent 0 11 urine flow 
2 

and 1s mfluenced b,· the state of hdration or the 
patil'n. Prolongation or both the s~ond and third 

f 
CPm. 

0 10 20 30mins. 

• 'igure 3 Renogra m showing ureteral ob~truction. 
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·egments can occur iC the patient is dehydrated. 
and some authorities u e either !a ting or admini -
tration or water to obta in a ·imila r tate or ln-dra-
tion in all patient . · 

Fig. 3 shows a renogram obtained in a patient 
with ureteral obstruction caused by a stone, and 
show complete ab ence or the third cgment. l n 
thi case the renal transit time i infinite. The 
u e or the renogram in ca es of ob truction is dis­
r;ussed by Con table et aP 8 and Gerbie et al' . 

r 
cpm. 

0 10 30m ins. 
r'igure 4 Henogram showint.: impaired function. 

.Fig. 4 hows a renogram obtained in a patient 
with long-standing hyperten ion. T he renal tran­
sit time is increa ed to about 10 min ., and the 
rate of fa ll or the third segment i decreased, re­
neeting dccrea ed urine !low. 'l'he overall picture 
i one or impaired renal function. 

The major shortcomings of the Hippuran reno­
gram at the present time are; 
i) lack or an internationally tandardi ed procedure 
such a the one established for ta q thyroid up­
take measurement 7• This would allow meaning­
ful com pari on or cun·e bet ween dirferent de­
partment and pave the way !or adoption or a 
uru,·ersalmt>t hod or analy ·i when a \·ailable, 
ii) lack or a mathematical analysis or the curve tha t 
accounts for its variou characteristic in a quanti­
tative way. Work i in progrt- s to provide such 
an analy i by Brown & Kretch.man8• and it i 
hoped that a similar study may be carried out in 
this department in co-<>peration with the Depart­
ment or ~ledical Biophysics at Dalhou ie Gniver­
sity. 

2) Neohydrin Hg-197 Scan 

This te·t has also been well reported9 and is 
fairly well standardj ed between different centres. 
\\"ith no prepar'dtion, an intravenous injection or 
100 !J.CS. Xeohydrin Hg-197 is gi,·en (radiation 
to each kidney being of the order or 0.6 rad). At 
about ~ hr. later the patient is placed in a prone 
position on a couch and the back is scanned. The 
procedure takes about 30 min. ; the resulting paper 
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~'igttre 5 Kormal Xcohydrin Hg 197 renal photoscan. 

scan is a ,·aila ble immediately. and t he photoscan 
soon afterwards. See fig. 5. 

Any commercially a vailable scintillation scan­
ning equipment is suitable for this test. In this 
department a :\'uclear Chicago Pho-Dot scanner 
with a 3 x 3 inch crystal is used. A slight amount 
of background cut-orr is applied to the photo 
recording to give a sharper outline of the kidneys 
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Figure 6 Photoscan showing renal tumour. 

The l\eohydrin scan has proved useful in 
three main conditions : 
i) Renal tumours, which show up as fairly well­
defined voids in t he kidney mass, fig. 6. 
ii ) Polycystic kidney, in which the distribution of 
isotope is patchy and the kidney is enlarged. fig. 7. 
ili) Contraction or enlargement of the kidneys, 
which ma_,. be determined by reference to normal 
values for kidney size. It should be emphasised 
that with a focussing collimator on the scanner 
the image of the kidneys is actual size and no cor­
rection for magnification has to be made. 
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The scan is established as a \'aluable procedu 
and with skilled interpretation is capable of givi 
much usefu l information. It is essential, howcYer. 
that the interpreter be familiar with the sca11ni 
equipment, and is also aware of the instrumen 
settings used, since by manipulation of tho scanner 
cont rols the appearance of a scan can be consider. 
ably altered. In this respect it is desirable that 
scans be performed with minimum changes in 
ins trument settings, and the use of a tape recording 
ystem is of great value. 
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Figure 7 Photoscan showing polcystic kidne~· · 

3) 86RhCl Differential Uptake 

The clinical use of this test is reported by 
Torrance10 ; it is based on the finding by Sapirs­
tein11 that about LO% of an intra venous injection 
of 86RbCl will be taken up by the kidneys, the final 
amount of uptake being proporti011al to the renal 
blood flow. 

'l' he patient is positioned a for a renogram. 
and about 40f!CS. 86RbCl injected (radia tion to 
each kidney being of the order of 4 rads.) In a 
few minutes the curve of recorded activity reaches 
a plateau, and location of t he kidneys is checked 

1 
cpm . 

0 10 20 30 mins. 

~'igure ~ormal Kcohydrin Hg 197 renogram curve. 
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llodng the dett-ctor slightly up and down 
In I d. . b . . 
· (I a maxnnum rea mg IS o tamed. The dlf-

~:~~~1ce in !wight between t he plateau_ on both sides 
. aJcula tcd as a percentage of the higher one. 
1' <' from Torrance' series of 19 normals, a 95c( 
1'

011
fidence limit of from 15% on the right to 17% 

1 
the left was established. 

01 
Torranee studied 17 ncphrectomised patients 

·u}(l found with left nephrectomy a difference of 
' !2 : J·U c 0 and with right nephrectomy a 
difference of 32 _: 1 ~ .4)%. ~he_ ~erence between 
;rlc c and .!2~ 1s slightly •gnifJCant (.05 Lp L. l ) 
and suggt·s s that concentration of 16Rb in the liver 
may be eontributing to the reading on the right 
in some rases. 

Due to the fact that the 88 Rb is not selecti,·ely 
taken up by k-idneys, body background is high, 
and al o the difference in count rate between sides 
would depend ,·er_,. strongly on t he geometry of 
the detectors etc. , and could not be expected to 
be the same in different departments, using dif­
f<'ren t eqUipment. 

The difference of 32% on the right for right 
nephrectom) quoted by Torrance suggests that the 
test is not a. sensitive one, and would detect only 
gro differences in renal blood flow. 'fhe cases 
studied b) Torrance with significant differences 
were nea.rl)· all found to have severe renal disease, 
and it is felt that this degree or impairment would 
ha.,·e been apparent from a. H ippurnn renogram. 

5) Neohydrin Renogram 

This tes t is relatively new, and fo llows from 
the use of !Ig-197 neohydrin for renal scanning. 
Since the scanning dose ha to be given 45 mins. 
before the scan commences, it is a simple matter 
to sit t he pat ient at the renogram equipment before 
giving the injection. The resulting curves differ 
. ul~stanllally from the Hippuran cun ·es (fig. ), and 
~t 1s felt by some that they contain additional 
mformation. 

T he leading proponent of this procedure is 
Sodeeu, u who claims that the curves are less 
ensitive to minor misplacement of detectors. 
. After an initial very rapid rise, the curve be­

gms a long gradual ri e that continues for more 
t~an 30 mins. the slope of this rise is measnrable 
w1th precision and is considered an index of renal 
blood flow. The ratio of rate of uptake on right 
to that on the left i calculated as an index of dif­
ferential blood flow, and values outside the range 
0.85 - 1.05 are said to be abnormal. ince K eo­
~ydrin is handled by the tubules, similar con­
Siderations apply to this curve as to the first two 
segments of the Hippuran I-131 renogram curve. 
. The ad vantages of this test are: 
I) ~anning dose is 100;LC, which will give a re­
lallvely high count rate and reduce statistical 
errors. 
ii) Slow steady rise gives ample opportunity to 
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check that detectors are in correct po ition. 
The disad,·antages are : 

i) \"ery little published work on this test. 
ii) Gives no information regarding excreton· ac-
tivity of kidneys . · 
iii) Only jus tified if renal scan required. 
iv) Cannot be repeated within 30 min . a can 
Hippuran renogram. 

5) Dyn am ic Scanning 

. ~his. procedure involves the use of the .Anger 
m!tlla.hon Camera14 or the Bender-Biau Digita l 

Autofluoroscopeu both ,·ery complex in truments, 
developed from the scintillation scanner. and pre­
senting infonnation in a fonn very roughly com­
~ara.ble to con,·entiona.l X-ray fluoro copy. Be­
s•des presenting a changing image of the organ 
under invest igat ion, however, the counts per minute 
arriving at the detector from a particular area of 
the organ may be accumulated and measured. 
' Yith this techuique, Bender & Blau haYe been 
able to follow the course of an injection of Hip­
puran I-1 31 through the kidneys, and have plotted 
the "renogram" for the cortex, medulla, and peh·is 
separately. 

There is no doubt that t he e instruments will 
become increa ingly important during the next 
few years, and that they will be de,·eloped further 
to obtain more information about dynamic sys­
tems. Due to their complexity, however, they are 
ex tremely expensive and it is doubtful whether 
they will replace the •·con,•entional" canner for 
t he purpose of organ delineation. 

6) Effective Renal P lasm a F low 
This procedure is also relatively new, and ha 

been reported by Wagoner u . I t is ba ed on 
equations derived by apirstein17 from considera­
tion of a compartmental model of the plasma­
k-idney system. 

This model predicts tha t the rate of decrease 
of Hippuran from t he plasma. will follow a. two 
component exponentia l curve. From anah·sis of 
thi curve, the ERPF may be calculated. • 

At time 0 a single i. v. injection of Hippuran 
I-1 31 is given. Following this at 5 min. intervals 
blood amples are taken from the opposite arm, 
for about 75 mills. These are centrifuged and 
plasma. obtained. which is counted in a scintillation 
wellcounter. 'fhe activi ty per mi. plasma is 
plotted against time on semi-log paper to obtain 
the two component curve from which the ERPF 
is calculated (fig. 9) . The results obtained in a 
serie of 25 patients by Wagoner et al. correlated 
well with clearance Yalues obtained by classical 
PAH methods. The Hippuran values were always 

Chi 
slightly lower, however, ( Cp:: = 0 . 92) and this 

difference has not been fully explained, a lthough 
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time 

Cur'e >~t~win~ decrease in plaMna ll ippuran 

1_1;11 acUvtty. . . . . 

1 ·nr ;\o. I (AX d ts obtatnt>cl by subtractmg ltnc 
~ t. z (BX2 from the original curve, line No. 2 
be(ttl)! the tangent to the la;t part or the original 

X X, X2 
Then: ERP~' = - - where X = imtial 

A X2 -r- B >., 
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it is thought that it could be due to i) Presen 
of free 1111 in the injection. ii) "Gptake of Hippu 
by red cells, or various other factors. 

H does enable a value of ERPF to be obtainect 
in a much shorter time than ,,·ith tbc cia sic·al 
method, and avoids the necessity of sustained in­
fusions, urine collection and chemical analy ·is. 
The trauma or 15 blood samples in 75 mins. COuld 
possibly be avoided by correlation of the plasma 
activity curve with the curve obtained by placing 
a scintillation detector over the praecordium, and 
connecting it to a chart recorder via a logarithmic 
ratemeter. In this way the cun·e would be plotted 
automatically. and could easily be obtained while 
a. standard renogram was being performed. \York 
along these lines is at present being undertaken by 
this department. 

Conclusions 

It will be seen from this sun·ey that radioi ·o­
topes already ha,•e an important place in the evalua­
tion o[ renal function. and it is felt that this im­
portance will increase a the newer method di>­
cussed here become more firmly established. The 
major features o[ these radioisotope methods are 
that they present a minimum of discomfort to the 
patient , and also that they lend themseh·e to 
quantitat ive mathematical analysis. :::J 
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Lymphography and its Applications 
S. G. CoxSTANTIKIDES, :\I.D.* 

.-\!though the first radiographic demonst ra­
tions of the lymphatic s?'stem in man :v~re made 
· 1929', the idea remamed unused chmcally for 
:bout twenty years until ~{~month2 improYed 
the technique so that chrucal lymphography 
became relatively easy and practical. 

It is the purpose of this paper to present some 
of the basic concepts of lymphography and to 
discuss some of the clinical applications of this 
procedure. 

Methods 

The method of lymphography to be described 
here applies to both upper and lower extremi­
ties. One-half to one milliliter of a mixture con­
taining equal parts of E,·ans Blue Dye and 1% 
procaine hydrochloride is injected intradermally 
and subdermally into the interdigital web space 
between the first and second fingers or toes. Tho 
blue dye is selectively absorbed by the lympha­
tics which become visible within 10 to 15 minutes. 
A small transverse incision is made proximal to 
the injection site and a lymphatic vessel. under 
the superfic ial fascia, containing the dye is iso­
lated. An untied 5.0 silk ligature is placed around 
the vessel proximally to distend it temporarily. 
A narrow gauge needle (26 or 27) which has pre­
,·iously been fitted to a polyethylene tube. is 
then cannulated into the vessel and secured in 
place by tying the ligature. Ethiodol (an ethyl 
ester of poppyseed oil containing 37% iodine) 
is injected under low constant pressure by means 
of a special injector apparatus, which is manually 
operated (Fig. 1). The contrast material is thus 
slowly forced into the lymphatic system, over a 
period of one or one and a half hours at a rate 
of approximately 6 -7 cc of ethiodol per hour. lJn­
due pressure may cause extraYasation of the con­
trast material into the soft tissues of the extremity. 
We generally use 3 - 5 cc of ethiodol in the upper 
extremity and 8 - 10 co in the lower extremi ty, 
not exceeding a total of 20 cc if both legs are in­
jected. These amounts are reduced in children 
and small persons. 

At the completion of the injection, appro­
priate films are taken immediately for the demon­
stration of the radiopaque lymphatic channels. 
1\n en the lower extremities are injected films are 
taken of the legs, pehis, abdomen and an AP 
view of the chest. 

•Department or Surgery, Halifax Infirmary . 
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1I there is no ob truction, contrast material 
lea,·es the lymphatic vessels in one to two hours 
after the completion of the injection. 

F'ig. l. Apparatus and sites or injection. 

Injection in the feet will demonstrate the 
inguinal, iliac and abdominal retroperitoneal nodes. 
The thoracic duct is usually visualized on the 
early fi lms, and the left clavicular nodes may also 
be seen. In order to demonstrate the popliteal 
nodes and the deep lymphatics of the lower ex­
tremity the injection is made in the lateral mal­
leolus area. The axillary and claYioular nodes 
are seen after injection of the lymphatic ,·essels 
of the dorsum of the hand. 

Although the total duration of the lymphatic 
study in both extremities takes from one to two 
hours, the ethiodol has been found to remain in 
the lymph nodes for periods of four to nine months, 
thereby permitting follow-up examination by 
serial X-ray films of the lymph nodes. Vena 
caYography has been a valuable adjunct to de­
monstrate, and to localize, lymph nodes above 
the cisterna chyli. 
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Clinical Material 

Lymphangiograms w<'r<' performed on .J 
pati<'nts suffering from diff<'n•nt types of malig­
naneiPs. Thp majority of theS<' were:' performed 
a t the Gastr ic and :\lix«:'d Tumor Sen ·ices of th<' 
:\femorial Hospi tal for Cancer and Allied Disease, 
::\('w York and a few also in the Halifax Infirmary. 
On<' hundred and forty-two <'Xtremities were in­
jectpd ; 127 in the lower and 15 in the:' upper ex­
t remity. In two patients injection were a t­
t<'mpt<'d in lympha tics of the:' chpst wall. bu t in 
only one:' were the lymphatics demon tratcd by 
lym phangiography. (Tablr T). 

Disease 
J,ymphoma. 
r.Jelanoma. 
C'arcinoma. 
'arco rna. 

Leuke mia. 
\\'i lm'• t umor 
Edema. or extremity 
D iagno>lic 

Table I 

Lymphangiography on t runk-(chest J 

'l'O'I'AL 

Results 
A. Lymphatic vessels 

i. Normallymphatics 

No Cases 
27 
21 
13 
9 
1 
2 
4 

3 
4 

84 

Jn the early films the:' lymphatic Yessels arc 
,·isualized ; these parallel thr ,·eins and usually 
2, 3 or more trunks are demonstrated in the ex­
tremity. The Yah·es are well seen and at times 
gi1·es a beaded appearance. In the upper extrem­
ity the normal lymphatics arc finer than those 
of the lower extremity. Two groups of lymphatic , 
a latera l and a medial group, can be distinguished 
in the upper extremity. Both groups follow the 
basilic ,·eio and traYerse the inner aspect of thr 
arm to the axillary node . ThP epitrochlear 
nodes may be demonstra ted by the injection of 
the lymphatiCS OYer the (alcra( dorsa( aspect of 
the hand. 

To the distal part of the lower extremity the 
lymphatics are of fine caliber. They follow the 
greater and short saphenou Yeins and drain into 
the inguinal nodes. As they enter the peh·is 
and continue through the para-aortic nodes into 
the thoracic duel, they increase in size. (Fig. 2). 

ii. Abnormal lymphatics 

Partial lymphatic obstruction or lymph stasis 
is shown by dilated tortuous vessels. On the 
other hand ii the lymphatic channel is completely 
blocked or surgically interrupted, the lymphatic 
' 'esse! may be one of many sprays of fine radia­
ting dermal ,·essels. 
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Jo'ig. 2. :\ormal lymphogra m immediatE'Iy after procedur~. 

Lymphography is of 1·alue not only in dif­
ferentiating primary from secondary edema. but 
al o in sho"-ing neoplast ic inYOIYement of thl' 
lymph nodes. Unila teral lymphedema of thl' 
leg may be the initial maniie tation of an othl.'r­
''' ise a ymptomatic malignant neoplasm arising 
in the pelvis. This phenomenon was seen in two 
pa tients. It may be due lo neopla tic in1·a ion 
of the lymph nodes or pressure from the bulky 
tumour. The lymphangiographic appearance may 
be one of dermal radicular sprays and fiUing de­
fect or poor filling of the peh'ic lymph nodes. 

B. Lymph Nodes 

i . Normal lymph nodes 

The average normal lymph node is globular 
or elongated, measuring from less than one centi­
meter lo fi.Ye centimeters in length. n ·idth usually 
does not exceed one centimeter; the larger nodes 
thus are always slender. (Fig. 3). The node 
is usually dense, homogeneous and finely reticu­
la ted. Alterations in this regular pattern a rc in­
dicative of some type of abnormality. In the 
inguinal or axilla ry region, however, tho frequency 
of inflammatory changes is so high that some de­
gree of alteration of the nodes maY still be con­
sidered to be within the limits of ~ormal. ucb 
nodes may often measure three or more centi­
meters in diameter. They are coarsely reticula­
led or granula ted, often with a large central tea r­
shaped radiolucency. n ·e have seen this many 
times. Sometimes there mav be some retention 
of small amoun ls of ethiodol i; the afferent lympha­
tics, a sign of partial obstructions . 

ii. Lymphadenitis 

Lymphography often enables differentiation of 
inflammation from neoplastic involvement. In­
flammatory changes may produce au increase in 
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~'ig. 3. K or mal lymphogram 24 l1rs. after injection. 

size of t he node, and coarsening of the reticulated 
pattern, but the contour of the gland is regular 
and intact. 

iii. Metastatic Carcinoma 

Large, irregular filling defects usually eccen­
tricall:y located, eroding the outline of the node 
almost certainly represent deposits of carcinoma 
in the node. These defects occasionally give a 
"moth-eaten" appearance to the node. 'When 
metastasis is total, one sees a pattern of filling 
defects associated with dilatation of the afferent 
1)1nphatics and absence of the efferent lymph 
vessels. In partial metastatic replacement of the 
node, the efferent lymphatics can still be seen. 

Fig. 4. Reticulum celled sarcoma. 
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iv. Lymphomas 

\\-hile carcinomatous involvement of the 
lymph node may present as the above de cribed 
" moth-eaten" appearance with orne disruption 
of the peripheral contour, lympho arcoma and 
other malignant lymphomas are represented by 
an entirely different radiographic pattern. In 
these diseases where the lymph node is com­
pletely involved with the lymphosarcoma, there 
is rarely any evidence of lymphatic vessel ob­
struction but uniform rather pale filling of the 

Fig. 5. Hodgkins Disease. 

entire lymph node parenchyma. The nodes are 
considerably enlarged and have a coarsely retic­
ulated, foamy pattern or lacy radiographic ap­
pearance. A highly important differential fea­
ture is that in both lymphosarcoma and reticulum 
cell sarcoma, the peripheral margins are main­
tained. In Hodgkin's disease, although the nodal 
structure has the same pattern as lymphosar­
coma, there may be areas of scattered punched out 
defects within the body of the lymph node. 

v. Leukaemia 

In leukaemia, the lymph nodes are granular 
rather than reticular and are considerably en­
larged. 

Clinical Applications 

l. Evaluation of the extent of lymphoma­
tous diseases\ 5 

Lymphography may be of consideral help 
in evaluation of patients with lymphosarcoma. 
It can reveal previously undetected retroperitoneal 
disease as well as the extent of regional nodal 
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di ea e. On the other hand. when on clinical 
grounds, th<' lymphomatous disease appears to 
be gen<>ralized. lymphography may reveal ome 
area to b<' free of disease. In thus differentia­
ting local V<'I'SU gen<>ralized rti ease. the plan 
of therapy may be modified to a concentrated 
local approach or to generaliz<>d treatment as the 
situation may dictate. 

2. Lymphography in radiation therapy~. $ 

Lymphography can be helpful for more ac­
curate direction of radiation therapy. Since the 
contrast material may remain in the abnormal 
lymph nodes for many month . the re pon. e of 
the di ea e to tr<'atm<'nt cart be readil.'· e\·aluated 
b~· subsequent or sNial X-ray::;. 

3. Lymphography in chemotherapy 

In diffu e or recurrent malignant di ·case, 
the preferred treatment is often chemotherapy. 
In the e rasrs, lymphograJ>hy can dC'monstrate the 
extent of the disra <' and subsequent X-ray may 
enable there ponse to br as ·e sed. 

4. Lymphography in surgery of malignant 
lesions',', 1, 7 

L~1nphography can demonstrc\te the extent 
of the di ea e into the regional nodes, particularly 
in dee)>- eatcd area inacce- iblc to clinical ex­
amination. . \ pre-opcrati\'C knowledge of the 
extent of malignant di ·case can aid the urgeon 
in hi management of the patien t , influencing 
his deci ion whether or not to perfonn a radical 
1~-rnphadenectomy after removal of the primar.' · 
tumour. L.rmJ>hangiogmms taken both beforr 
and after surgNy may he u eful to a ure com­
plete nodal removal and will cnabl<' the surgeon 
to evaluate critically his operative technique 
and correct any errors or deficiencies. 

5. Lymphography in anatomical sites other 
than the extremities 

The thoracic duct may be readily outlined by 
using lymphography with th<' dye injected into 
the lymphatic channels of the lower extremity. 
Thi may be of ,·aluc in po t- traumatic injurie­
to the thoracic duct and a an aid to localize a 
fistula of the thoracic duct. 

6. Lymphography as a d iagnostic method• 

Another practical application of lymphography 
i it use a a diagno tic tool in investigating pati­
ents with fever of unknown origin, back pain or 
other symptoms. Three uch patients were en­
countered in our series; in two of them lympho­
graphy revealed retroperitoneal lymphoma. 

In cases of edema of the extremities, lymph­
angiography alone or in conjunction with ,·eno­
graphy may determine the etiology of the edema 
and may direct the preferred type of treatment. 
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Complications 

\\"<' haY<' encoun tered infrequent and minot 
complication in our scrie . 

1. Local wound infection 

t.:nder appropriate aseptic technique thr in. 
cidcnce of wound infection i negligible. We 
ha,·e. howe' rr noticed some delayed healii1g of 
the inci ion, presumably due to foreign body re­
action. ~lrchan ica l clean ing of the inci ion with 
normal salinr before suture of the skin redue!'S 
thr inc·id<'nC<' of lhi complication. 

2. Pain may be noted at the time of injrction 
of the rontrast material in the ankle a nd calf. 
'I' his may b<· prewnt<'d by injecting til<' mal<'rial 
morr slowly. 

3. Allergic reactions 

\\·t· haYc encount<>rrd no cia ical grneraliz<'d 
allergic rt'actions. In on<' woman with generalized 
lymphosar<·oma then• wa an acute and sudden 
inflammatory ('nlarg<'mcnt of the inguinal nod<'s 
bilaterally. It wa our impre sion that thi was a 
chemical reaction to the contra t mat<'rial. 

4. Pulmonary complications8 

Fat emboli m of the pulmonary circulation 
due to the contra t material entcrin~ the general 
circulation \'ia th<' thoracic duct and the left sub­
clM·ian ,·cin is a theoretical dang<'r. In four 
patients ( two adult and lwo children) we haY<' 
obscrn•d a clinical pattern rr embling lipoid pn<'U­
monia developing within 2-l hours of the injection. 
consisting of fever , dry cough and malai e. Ch<'st 
.'\-rays showed bilateral diffuse pulmonary in­
filtration. The rc,·er and other j,nptom sub­
sided aftN two or three days. .Mter one wE>rk 
thr che t fi lms were normal. 

Due to thE' danger of eYere pulmonary com­
plications the procedure may be contra-indicated 
in patient who ha,·e had preYious pulmonary ir­
radiation or who uffrr from <'Xten iYe pulmonary 
disease. 

Conclusion 

Techniques and basic characteristics of lym­
phography are pr<'sented . Primary or meta tatie 
disease of t he lymphatic system may be demon­
strated by u ing this method. Clinical applica­
tions of lymphography in lymphomatous diseases, 
in surgery, in radiotherapy and in chemotherapy 
are discussed. Occa ional minor complications 
have occurred. The procedure has pract ical diag­
nostic applications as well as a rOle in directing and 
eYaluating any treatment. o 

References on page 74. 
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1000 WORD SERIES (20) -
Torsion of the Testis 

F. J. B .\RTOX. ~J.D .. F .. -\.C .. • 

Introduction 
~Iy personal experience 11·ith five ca e of tl1is 

inf!'('()Ut'll• ly recorded condition led me lo a re1•iew 
of thl· litera ture and an examination of the ca e 
in the Halifax area in the past I 0 yt'ars. I learned 
rrom this revirw that this entity is frequently not 
n'('ogniz<'d early enough to a void testicular in­
fardion. On<' di covers that the reported inciden<:<' 
of necro>is of th<' testicle varie· from 40-SOG':( in 
1·a riou~ sPrleS. .\ plea is made for <'arly recognition 
and immediate tr<'atmcnt. 

Review of the Literature 

Tlw following points were noted artN a rc1·icw 
or the rdcrence noted below: 

1. Incidence: Only 515 ca es were reported 
up until 1951 '. 

:2. Age: Case are reported in the newborn2 

and as late as 33 years or age, 11ith the 
commone t incidence among adolescents. 

3. \ surpri ing percentage of reported ca es 
were late in recei1ing treatment because 
the initial clinical judgment wa faulty. 
For instance, repealed exam t>les of hot 
(•om pre es on the basis or an inriammalory 
lesion. 

Review of Case Records 

Tlu record or the Halifax Infirman·. \'ictoria 
General Hospital and Children· Ho pita! were 
re1·iewrcl for the pa t len ~·ears. ll'ith the follo11·ing 
ob en a lions noted: 

I. Total cases 25 - of which ·I involved the 
appendix t tis only. 

2. The salvage rate of the testicle 1·aried 
from l.J 35 (400{;) in the ho ·pital with the 
large t eric . to 4 5 ( oct) in the malle·t 
series. 

3. .\gain, the ca e where the te ticle wa 
spared were recognized early and under­
went immediate surgery. 

4. In the remainder, where orchiectomy was 
required, there was a delay or from 12 
hours to everal days between the onset 
of symptoms and surgery. Mo t of the e 

D~partment or Surger-y, Halifax Infirmary. 

were treated expectantly at the outset, 
with local heat and pain-relie1ing drugs. 

::\Iy personal experience, with 5 cases in a 14 
year period, included 4 cases diagno ed and treated 
early enough to a~·e the te· ticlc - an O'C sah·age 
mte. The r<'maining case in a 2-year-old had been 
treated symptomatically for 24 hours before he 
WaS fi rst S('en bY a doctor. Of added intcrc t in 
thi case i the· fact that f had operated on his 
father 9 years bdore (when he was 14} for the arne 
condition. within three hours of the on ct of 
·ymplom , before seriou compromise or the trsti­
cle had taken place. 

**Pathological Anatomy 

ABNORI'..U. 
(Hotc abaence 
or gubernaeulwo 
and high in•est­
l:ent or tunica) 

poeeible 
aitea for 
torsion 

·appendix 
t ee tie 

The anatomical defect, predisposing to tor­
·ion, i illustrated in diagram B. It is noted that, 
the essential feature are (a) a high in\'l''trnent 
or the t un.ical 1·aginalis over the posterior surface 
or the testicle, virtually surrounding it. thus pre­
cluding areolar fixation to the crotal walland allow­
ing for undue mobility and (b) ab ence or the guber­
nacular ligament, which provide fixation to the 
crotal floor. 

It hould be noted here that the t>rc ence or an 
appendix le ·tis in one of the three po sible areas 
noted in diagram (C) pro1ide for the a sociated 
entity or torsion or the appendix testis, which 
frequently defic di tinction from testicular torsion. 

• Diagrams copies Crom Guthrie Clinic Bulletin Vol. 33- 44-7 July, 1963. (Diagrams after ~aglc.) 
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Experimental work has been done on dogs• 
to correlate the amount of testicular damage " 'ith 
the degree of torsion of the cord. Specifically, 
the work in<licates t hat the length of lime t he 
testicle remains viable in the presence of torsion 
will varv from a 6 hour limit in a 1000° torsion 
(3-4 tu~s) to 7 da_,·s ,,·ith a 90° twist - i.e. with 
1 4 turn. 

Clinical Features 

There are tllrec types of presentation -
(a) the acute 
(b) The sub-Mute 
(c) Recurrent relapsing type. 

A typical acute case would be a 12-year-old, 
previously healthy normal boy, who is suddenly 
stricken eil ller during Ius sleep or following exercise, 
with a persistent excruciating pain in the testicular 
area, accompanied by acute tenderness and early 
development of OYcrlying scrotal edema. Tltis 
t}1)e may run a very painful unremitting course 
on to testicular infarction witllin a matter of 
hours (some authors claim a 6 hour limit). 

'rhe sub-acute type has a less dramatic pre­
sentation. with t he same symptoms and signs. 
but a llowing more time - hours to a few da_,-s -
for recognition or treatment. 

The recurrent relapsing type consists of at­
tacks of torsion followed by spontaneous detorsion, 
sparing the testicle until a permanent t\\i st takes 
place. demanding immediate relief. This type 
frequently calls for a diagnosis based on a care­
fully taken history. thus reaching a judgment that 
early surgical treatment is indicated to avoid 
further attacks. 

Differential Diagnosis 

(a) l nflamma tory conditions. 
(b) Other surgical conditions. 
One should be able to exclude very readily 

the only other non-surgical con<litiou that is fre­
quently confused "·ith torsion. Orchitis and or 
epididymitis have prodromal features, are less 
dramatic in presentation, and are associated with 
urinary tract symptoms, urine changes. or a history 
of mumps. 

Other surgical cou<litions, such as Mute 
hydrocele and incarcerated inguinal hernia, are 

Malignant Lymph oma of the Cervix (from page 72) 

more insi<lious in onset. There is usually a history 
of previous swelling, and the physical signs &fll 
usually distincti,·e to those particula r conditions. 
ince these are surgical con<litions in any case 

requ iring urgent management, there is no reai 
problem in that at exploration the lesion will I~e 
identified and dealt with accordingly. 

Management : 

Immediate surgery is mandatory in the acute 
and sub-acute varieties to insure a high testicular 
salvage rate. E lective surgery is indicated in the 
recurrent variety. 

T he procedure i relatively simple3 ; untwisting 
of the cord after dividing the parietal tunica, fol­
lowed by excision of the tunica. as in the standard 
hydrocele operation, and then fixation of t he testi­
cle to the scrotal wall \\ith a few sutures. :\1ost 
authors also advocate prophylactic fi.\:ation or tht> 
opposite testicle at the same time. As to the 
management of the compromised testicle - if tht> 
testicle is frankly necrotic, orchiectomy is the 
general rule. However, one au thor advocate~ 
lea 'ing it behind for psychological reasons2• 

If one finds a torsion of the appendix testis 
on exploration. simple remo,·al of t he already com­
promised appendi.\: is usuall_,. all that is necessa ry. 

Finally, if in doubt, exploration is in<licated. 

Summary 

A review of the experience with torsion of the 
testicle indicates that while it is a relatively un­
common con<lition, it frequently goes unrecognized 
and is improperly managed. 

:\1ost doctors, in general or surgical practice. 
may well be called upon to deal with this con<lition 
at some time and there remains the challenge of 
immediate recognition, followed by prompt surgi­
cal management. It is now generally accepted that 
when the affected testicle is operated upon. t hl' 
opposite one is fixed at the same sitting. '-' 
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Farmer's Lung 
CHARLES A. GonnoL'i , ~LD.* 

E. E. H ENDERSOX, ~I.D.** 

Fanner's Lung is an ocCUJ>ationa.l disease 
·bich oec•1rs in certain persons expo ed to the dust :r mould~ hay. The disorder is occa ionally 

n.>eognizc I by ph~· icians. who care Cor farm w_or~­
t•rs in :\ o'~ &olla. It IS probable that the mcl­
dcnce IS 1ugher following a haying cason during 
which till rc ha been hea ' 'Y rainfall. lC the hay 
IS stored damp, moulds will grow on it. Although 
the indh idua.l susceptibility varies widely, only a 
Ct>w farJOl rs de,·elop symptoms to a disabling 
degree. In those susceptible, the srverity or the 
n.·action ncrea es with repeated exposure. until 
finally m itcd expo ure may pro\'oke _e,·ere 
pulmonan ~ymptorns. The symptoms occur only 
durin~ t 11 winter and spring months when cattle 
arc fed 11 the barns and heavy concentrations or 
"haY du~t" are Conned in the air. 

· Thr pulmonary symptoms may not be evident 
until >t'vcral hours after exposure and may not 
rt>ach max1mal e,·erity until that evening or 
night. This allow a su ceptible person to some­
time have heM·y exposure without warning. 
' hortnr,;~ of breath without wheezing i the most 
common symptom. This is ometime· quite severe. 
Cou~h w1th white or yellowish sputum is present. 
Pyrcx1al bouts with chills and drenching sweats 
occur. With repeated attacks. weight los is 
noted. Cyanosis is frequently ob erved. Ex­
amination or the chest at this tage re,·eals the 
presenee of moist rales throughout both lung 
fields. The X-ray appearance u uall~· consist­
or \'arymg amounts of diffuse nodulation, increas­
ing witli the frequency of at tacks, and e,·entually 
showm~ a diffuse pulmonary fibro is. Hilar adena­
path~ 1s absent. Remission of attacks will be 
spontaneous on withdrawal from exposure. 

Case Histories 

Three subjects with tlus disorder were een in 
_1960. The following summary of the historic 
Illu tr.-tes mam· tvpical features on which the 
diagnosis shouJd h~ suspected. 
Case I was a 24-year old Cape Breton Canner 
whose duties included feeding hay to the cattle. 
Early m December he developed marked shortness 
of br<'ath, cough "·ith small amounts of yellowish 
~utum, revers to 103 degrees at night, a-ssociated 
Wll~ drenching sweats and began to lose weight 
tap1dly. The family doctor noted rales through-

out both lung fields; suspecting pneumonitis he 
confined him to bed at home for a period of two 
week . and administered broad spectrum anti­
biotic . After five days the patient was asympto­
matic and in two weeks rctumed to his former 
dutie , pitching hay and feeding the cattle. The 
symptoms returned promptly and he was hos­
pitalized, where chest X-ray was no ted to be 
abllormal but non-specific. He again improved 
rapidly and was discharged with the tentative 
diagnosis of bronchopneumonia. 

A 
Figure AI - P.A. Chest X-ray or Case I showing a diCCuse 
nodularity throughout both lungs without hilar im·olvement. 

He recuperated at home for approximately 
one month. before he began pitching hay and feed­
ing the cattle. Promptly, hortness of breath, 
cough, sputum , with evening rovers and drenching 
sweats returned. He stopped work, rested at 
home and all the symptoms subsided without 
drug therapy. 

Departments or Pulmonary Funct ion, Halifax InCirmary and Camp Hill Bospit~l. 
Present address : Dept. Radiology, Aberdeen Hospital, :\ew Glasgow. 
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ix week later hE' tarted to feE>d the cattle 
again with the prompt return of all b.is symptoms 
including a temperature to 1(}.1 degrees. Eight 
days followin~ the onset of this attack. he was 
hospitalized in Halifax. where on admission he was 
afebrile, but complained or ~hortness or breath 
and cough. Physical examination revealed in­
spiratory ra.les throughout both lung fields. Hema­
tological and bacteriological studie were normal. 
.-\rterial blood gas on ambient air ga1·e a normal 
pH and pCOt wi th arterial oxygen saturation 
of 9.3c~ . Che l X-ray (Figure .\.1) re1·caled 
difru e fin e nodularities throughout both lung 
fields without hilar invoh·ement. Thee findings 
made the diagno is of Farmer's Lung qui te a (>­
parent. However an open lung biopsy was done. 
The ti ue showed a diffu e interstitial infiltra­
tion of lymphocytes and macrophagcs with som<' 
fibrosis. T here were perivascular and peribron­
ch.ial granulomata composed of giant cells and 
mononuclear cells. There was no evidence of 
ca cation. The pathologi t felt that these chan~e 
were compatible with the granulomata produced 
in Farmer's Lung. 

His con 1•alescence was une1·en tful and on 
recommendation changed h.is position to work in 
the automoti1·e trade. lie has been well ever 
since. FigurE> A.2 hows the chest X-ray nine 
month later 11i th complete disappearance of the 
nodularities. 

Pigure A2- P.A. Chest X-ray 9 months later with 
di:.appearance or the nodularity. 
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Case II TIJ.is is the father of the 2-l-year old 
farmer mentioned abovt?. For a number of yeal'8 
be had suffered from respiratory symptoms and 
for the last few years was chronically short or 
breath. H e had been treated for bronch.itis and 
pneumonia on several occasions anJ an X-ra1 
of h.is chest showed con iderablc fibrosis and 
nodular changes. Because he had worked for 
two ~·ears in the early 1930's as a ha rd rock min1·r 
in Ontario, he wa erroneously informed t hat he 
wa suffering from silico is. Th.is diagno is was 
rejected by the \\"orl..-men's Compen ation Board 
of Ontario because of a lack of ufficient expo ·ui'P 
to silica dust. 

\\'hen the son wa ill t he fa ther had taken on 
the feeding chores. He prom1>tly de1·eloped short­
ness of breath, !ugh fever. cough and sputum. 
typical of his son's illne·s. The fam.ily physician 
was called and found that he wa moderatelv 
cyano ed, febrile and had a tachycardia. X-ra~:s 
showed an increase in the number of diffuse nodu­
larities ll1roughout both lung field in compari~on 
with the previous fi lms on file. Th.is hi tory and 
radiological findings are in keeping with rept?ated 
acute bouts of Farmer's Lung which have produced 
pulmonary fibrosis. 
Case III 'fh.is was a 52-year old Annapolis 
\'a lley farmer whose family physician was called 
to see h.im with acute pulmonary ymptoms of 
marked shortne s of breath. with cyanosis and 
high fe1·er. The doctor recognized the disordrr 
a Farmer's Lung. lie prescribed bed rest at 
home '''ithout specific therapy. The ymptoms 
abated in five days. H e was ad1·ised not to handle 
mouldy hay. Labour was not amilable and as 
the cattle needed attention, he went back to hi~ 
former fa rm chores. He persi ted in feeding the 
cattle in pile of a prompt return of symptoms. 
lie began losing weight. was marked ly short or 
breath. ran a h.igh fe1•er and carried on until he 
was physically unable to work any longer. The 
family doctor found him to be extremely dyspnoeic, 
cyanotic and wa ted. He was admitted to ho.:­
pi tal for further treatment. On admission hi,; 
temperature was 103.4 degrees, pulse 124 per 
minute and the respiratory rate was 36 per minute. 
There was extreme dyspnoea at rest and marked 
cyano is. Ko clubbing or abnormal venous dis­
tention was detected. He was perspiring freely. 
::\Ioist rales were heard throughout both lung 
fields. Arterial blood gas on ambient air showed 
a pH of 7.49, pCO: of 2 mms. of mercury and 
arterial o.xygen aturation of 6J.5CC. The chest 
X-ray (Figure B I) was gro sly abnormal, with 
generalized nodular iruiltration throughout both 
lung fields, more so on the right side. 

H e was placed on nasal oxygen and given cry­
stalline penicillin. The patient continued his 
pyrexial course and on the fifth day of hospitaliza­
tion he had not improved . Prednisone 10 mgm. 
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e,·erY eight . ho~rs wars sht~rtedh and withhin 36 ~ou~ 
( the in~t1tut10n o t 1 t erapy. t e patient s 

0 l"'ratun was normal and the pulse rate had 
tem " · D . h k d pped to i2 per mmute. urmg t e next " ·ee · 
hfs J1·spnoea lessened and a repeat arterial blood 
~ra> ,howcd thedpll to _be

1 
7.43, pCO! 42. . mm . 

r men.•uQ· an artena oxygen aturatwn was 
~16 .6c, . '>pirometrie ~·~lue showe~ a slight 
n-duction n the meehamc· of breatlung and the 
chest X-ro \ was markedly impro\'ed. He was 
ob,;el'l rd for another two weeks then discharged 
to his home with the ad1·ice that he should a\'oid 
th<' du>t of mouldy hay. He still complained or 
-oml' ~ho ·tncs of breath hut was otherwi e a ymp­
tomatit'. 

B 
rigurj• Bl - P.A. Che..; t rilm or Case 3 showing extensive 
nodular inriltration, more extensi"e on the right side. and 
an old lu l1'<1 rracture or thc 7th rib posteriorly on the lert . 

. \1 Important feature of this ca e i that thi 
farmer ret urned to his former chores during the 
summ<>r. made hay as usual and fed his cattle 
throughout the winter month until about the first 
of ~larch 196 1 when his new hay suppl~· was ex­
haustl'([. He once again resorted to the u e or 
~ eft-over hay from the 1959 haying season. \nth­
~ hn ·nty-four hours he noticed a marked increase 
10 shortness of breath and developed a cough, 
headache and fever. He remembered the previous 
warning, di continued feeding the cattle and with­
In a W(•ek was feeling normal again except for 
omr persistent dyspnoea. He wa seen a an 
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out-patient. The chest X-ray showed a minimal 
degree or fibro is throughout both lung fields. 
l"ull blood picture. total eo inophile count. blood 
chemistry. were all normal. Pulmonar.'· function 
studie reveal<>d normal lung \'Olume , slight re­
duction in the mechanics of breathing and a de­
finite impairment of alveolocapillary diffusion 
as measured a t rest ,,;th the s teady state carbon 
monoxide method. The diffu ion defect explained 
his en ation or dyspnoea. 

Discussion 

The three ca es presented had repeated ex­
posures to mouldy hay which wa han·ested during 
the prel'ious ummer. The patient lated that 

B 
F'iguro B2- On(' ~·ear later show in" complete resolution or 
the dens!' nodularity and a s light clirruse ribrosis. 

they were forced to store damp hay becau c of the 
unusualh· heaVI' rainfall that season. The de­
layed o~sot of· acute s.nnptoms were similar -
shortness of breath, cough with sputum, pyrexial 
bouts with chills and drenching sweats and weight 
loss. AU had el'idence of hypoxia and rale 
throughout both lungs. .\11 improYed on removal 
from exposure. The X-rays showed varying 
amounts of diffuse nodular hadowing and the 
two cases with longer his tories of exposure de­
Yeloped fibrotic changes. 'l'hese findings are 
sufficient to make a firm diagnosi of Farmer's 
Lung ,,;thout need of biopsy. 
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The etiology is not definitely established. 
Wben first described in 1932 by Campbell' it was 
attributed to white "hay dust" . In 1936 Fawcett2 

described the .X-ray appearance and called the 
condition ·'bronchomycosis feniseciorum " . This 
suggested a mycotic cause. Other reporters, in­
cluding Tornell3, aucheray4, and Zettergren6 

favoured fungi as the etiological agent but the in­
formation provided was not conclusive. 

Samples of both the 1959 and 1960 hay used by 
patient 3 in the above series were put on culture 
at the Bacteriology Department at Camp Hill 
Hospital. \\ell oYer 100 various organism were 
cultured in both types of hay and it was impossible 
to conclude that any particular organisms was 
responsible for the symptoms. Pepys and his 
co-workers 6 have demonstrated antigens in ex­
tracts of mouldy hay which reacted to 80% of the 
sera from patients with Farmer's Lung. \\illiams7 

brought on acute attacks following the inhalation 
of mouldy hay dust. The inhalant was an aerosol 
of watersoluble, Seitz-filtered extract of mouldy 
hay. He suggested that inhalation tests with 
this extract would be of value in the diagnosis of 
Farmer's Lung. 

The association of this disorder with fungi 
appears evident. Towey8 reported 35 patients 
with findings not unlike Farmer's Lung after ex­
posure to spores of Coniosporum corticate in 
workers removing maple bark. Bringhurst and 
co-workers9 report 16 patients with this type of 
pulmonary disorder in workers handling compost 
heaps for the growth of mushrooms. Rundle10 

described a patient with similar symptoms who 
was exposed to mouldy sawdust stored in his 
basement. The sawdust was stored in a damp 
bin all summer and the patient developed similar 
symptoms to those described with Farmer's Lung 
when he started to burn it in his furnace in the 
autumn. 

Pulmonary function studies have shown pri­
marily that there is hypoxia and a low diffusing 
capacity. Williams11 reports that patients with 
persistent dyspnoea after recovery from the acute 
illness bad Little derangement of ventilatory func­
tion and no evidence of airway obstruction but 
showed a low diffusing capacity of the "alveolo­
capillary block" type. 

Summary 

Farmer's Lung is caused by the inhalation 
of dust from mouldy hay as described in the three 
cases presented. 
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Some hay was stored damp and became mould 
that season because of unusually heavy raior 

The onset of symptoms was delayed severat 
hours after exposure to the dust, aiiO\\'ing the indj. 
vidual to have a heavy exposure "l'lithout warning 

Symptoms were Yery similar - shortness oi 
breath, cough, sputum, pyre:-.ia. chills and drench­
ing sweats. 

Numerous rales were heard throughout both 
lungs and varying amounts of cyanosis was ob. 
served. Hypoxemia \vithout e\'idence of acid. 
base disorder was shown with arterial blood gas 
studies. A low diffusing capacity was also demon. 
strated. 

The radiological pictures of the acute episode, 
were characterized by diffuse small nodularitie. 
throughout both lungs without hilar invoh·e­
ment. As a result of many attacks, pulmonary 
fibrosis developed. · 

Symptoms abated on \\ithdrawal from ex. 
posure to haydust. The improvement appeared 
accelerated by the administration of corticosteroids 
in one instance. 

Although a failure lo identify any specific 
organism on bay culture occurred, evidence pre­
sented by nrious authors makes the association 
with some form of fungal growth apparent. o 
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Hemoglobinometry Using Semi-Automatic Apparatus 
lAx D. ~hxwELL, ~LB .. C u.B. • 

Incrl'as ·d demands for laboratory te ts ha,·e 
one nand m hand with a de ire by laboratory 

!-orkers for greater precision of results. These 
two trends. ?f coun;e_, tho_ugh . not mutually ex­
dusi,·e an m oppos1te d1rect10n . Fortunately 
they can be rcsoh·c~ somcw~at b~: the employ­
ment of modern !'ml-automallC eqUipment. 

At first sight 011c could hardly conceive of a 
,implcr test than the estimation of hemoglobin. 
.\ measured sample of blood is diluted to a standard 
degree and the colour is noted. urely anyone 
can do tlus? urely it takes only a moment? 

There are problems though. Blood consists 
of cells temporarily suspended in plasma; the 
sicker th( patient the more temporary this associ.'l.­
tion. In a busy laboratory when a large number of 
specimens a re to be examined it is essential to use 
a continuously rotating mixer to avoid sedimenta­
tion arte:acts, the specimens being withdrawn only 
as they are to be sampled. ampled how? How 
accurate 1s the measured sample? Often not as 
accurate as one would wish. The calibration of 
laboratory glassware is seldom a problem but 
eren p1pette meeting Bureau of tandards speci­
fications may be, and often are, imperfectly cleans­
ed or dried or may be used inaccurately. And there 
is the diluent. How accurately is this measured? 

Measurem ent of Blood Samples 

Late in 1963 at tho Halifax Infirmary we be­
came concerned about these variables and decided 
to im cstigate them. At that time routine blood 
samples were measured in one of a number of 20 
cu. mm. hemoglobin pipettes and diluted by the 
measul\'d discharge from a spring-loaded syringe. 
B. D. Cornwall CO~TI ' O'C PIPETTI.;\G 

OL"fFIT). The blood pipettes were rinsed but 
not dmd between successive blood samples. To 
asse-s 'he ,·ariability of this procedure blood 
samples hemolysed to avoid any sedimentation 
error:; were examined by replicate analysis. All 
lest were carried out by the same obsen ·er. 

Series I consisted of 20 samplings of the same 
blood by a single 20 cu. mm. pipette cleaned meti­
culously and dried between each sample. 

Series II was 40 paired estimations of another 
blood sample with 40 different pipettes the first 
member of each pa ir being measured \l'ith a clean 
dry pipette and the second with the same pipette 

•Department of Pathology. Halifax I nfirmary. 
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rinsed and blotted dry. In all then, 100 estima­
t ions were made. The results are shown in Table I. 

Tru may be summarized as follows: 
(a ) Combined instrumen­

tal and technical er­
rors u ing the same 
pipette. . . . . . . . . . . . + 0.2 gms. per 100 mi. 

(b) Calibration error of 
the 40 pipettes when 
used correctly in the 
dry state exclusive or 
the random errors in 
(a ) ....... . ........ :!: 0.3 gms. per 100 mi. 

(e) Constant mean error 
due to the use or wet 
pipettes . . . . . . . . . . . . - 0.4 gms. per 100 mI. 

(d) Calibration error due 
to tho use of a wet 
pipette .. . ....... :!: 0.5 gms. per 100 ml. 

The mean low value referred to in (c) is rughly 
significant (P less than 0.001). 

ERIE l 
(Blood I ) 

Same 

Table I 

SERIES II 
(Blood 2) 

Pipette throughout 40 different pipettes 

--------.-------
State Dry A ) Dry 

gm. e;, gm. c, 
:\l ean H~b 12.3 13.6 
S.D. I 0.11 0.24 
Range :!: 0.2 :!: 0.5 

- -----

B) Wet 

gm. c~ 
13.2 
0.36 

:!: 0.7 

:\Iean..1.- M eans 0.4 gm. 
Significance P = :> O.!Xl1 

This disturbing Jack of precision unless t he 
same cleaned and dried pipette is used for all 
hemoglobin estimations - clearly an impossible 
requirement in a laboratory where 80 - 100 blood 
samples are being examined daily - prompted us 
to investigate the use of lhe AUTODIL1JTOR, a 
semi-automatic diluting pipette in which a vacuum 
operated syringe draws a measured volume of 
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blood into a micropipette. This is subsequently 
rinsed out and diluted by the measured discharge 
of a second syringe, both syringe being operated 
by a single imple control. Aspiration and dilution 
of each specimen is effected in le s than 10 seconds. 

Results: 

1 n the prt>liminary investigation of this in­
strument in our laboratory the means of two series 
of twenty replicate determination of hemoglobin 
differed by 0.1 gm . q (,cries III 12.55 gms. %. 

eries n· 12.65 gms. C{). The tandard Deviation 

of the combined series of forty ( .D. = • I 1: d~ ) 11 n- 1 
was 0.1 gms. % which compared very favourably 
with the use of a single pipette. (Table II). 
Accordingly the instrument was given an extended 
trial in actual operation. 

T able II 

Coefft . Precision 
Pipet te S.D. Variat ion Ratio 

Single dry Sahli 0.11 gm. o.9 CC 
40 dry ahli 0.24 gm. I. cc 2 
40 wet Sahli 0.36 gm. 2.7 '1 3 
Audodilutor 0.16 gm. 1.4 % 1.6 

All hemoglobin estimations henceforth were 
conducted in duplicate and a system of periodic 
control checks was set up (Appendix A). The be­
haviour of the instrument for some months was 
remarkably consistent and it eldom required ad­
justment. At first there were random variations 
due to the appearance of small air bubbles in the 
large syringe which developed on standing overnight 
and were cleared only 'vith difficulty . These 
were no longer a problem when a surface-acting 
agent was added in a concentration of 1:10,000 to 
the Drabkin's diluent. In actual service, replicate 
checks (20 samples of the same blood) haYe showed 
coefficients of Yariability from 0.95o/c - 2.21% 
(:\1ean 1.4 0{-) which is considered acceptable. 
Since eptember, howeYer, cyclic discrepant read­
ings have been encountered, alternating with runs 
of accurate readings and the instrument has been 
withdrawn from use until the cause of t hese has 
been ascertained. 

Photometry 

The spectrophotometer also may be a problem. 
1Jnnoticed changes in spectral grating adjustment 
on the one hand and soil, scratches, fingermarks 
or moisture in the cuvette on the other or unnoticed 
changes in zero or 100% readings and transcrip­
tion errors in conversion of instrument readings 
to grams of hemoglobin are very real headaches. 

After investigation of t he relative merits of a 
number of instruments, the FI HER HE:\10-
PHOTO:\IETER was selected for exhaustive 
study. This is a semiautomatic instrument which 
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employs a self emptying cuvette and has a p 
calibrated scale, reading directly in grams of he 
globin per 100 mi. 

The instrument appealed to us for C\" (' 

rca ons. 
l. Rapidity of Action. The galvanome 
has an almost instantaneous response and · 
is particula rly well damped. There is a si 
control, a two-po ition switch which activa 
the meter in one position and ejects the sam 
in the other. Filling. scanning and emptyinr 
of the cuvette takes less than 5 seconds. 
2. Abolition of cuvette errors. The 
of a single ru vette which does not need to be 
handled avoids the errors so commonly in­
t roduced in all other methods. 
3. Stability. The instrument employs two 
balanced photocells and should therefore be 
little affected by fluctuations in mains voltage 
in contradistinction to single photocell in­
struments which are dependent on a stabilized 
power supply. 
4. Direct Reading. By virtue of the lo­
garithmic scale which reads directly in grams 
of hemoglobin, the hemoglobin values of in­
dividual specimens not only may be obtained 
more rapidly but mistakes in transcription 
are much less likely to occur as the usual 
conversion table is no longer necessary. 
There is a common misapprehension amongs~ 

laboratory workers that fil ter photometers are 
basically inferior to spectrophotometers. For cer­
tain applications or if the instrument is to be used 
for a 'vide variety of tests at different wavelengths 
this possibly is t rue. If the instrument is being 
employed for one test only and the fi lter has a 
narrow band pass this objection no longer holds; 
in fact a good filter photometer is preferable to a 
spectrophotometer in rapidity of action and sta.bi­
li ty of readings. 

Our survey of the FI HER HE:\IOPHOTO­
:\IETER included the following checks: linearity 
of response, band pass of filter, band pass of in­
stmmental calibration substandards, accuracy of 
scale readings, effects produced by different me­
thods of filling the cuvette, by preceding or fol­
lowing specimens of high hemoglobin concen tra­
tion ";th ones of low content and by variation of 
the line voltage. 

Linearity of Response 

This was checked repeatedly by preparing 
dilution curves from blood samples of widely dif­
fering hemoglobin contents. Ko matter what the 
ini tial content, tho instrument behaved in an al­
most perfectly linear manner 'vith no consistent 
tendency for high or low values at any part of the 
range. The linearity of response was compared 
\vith that of two spectrophotometers in our labora­
tory and two in another large laboratory in the 
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Tlw '"o Coleman instnunent. had already 
:11'\'!l· calibrn ·d for hen;10globinometry. In. the 
hcrn. ·ng- uncalibrated LOstruments an arb1tary 
l\'111!lllllha 1 Pn taken for the hemoglobin level 
,alu~ wor sample. (Table III). :;one of 
of 1 ~rrors 1s a gro· one, with the exception of 
till''c __ rc readlllg for Coleman I. In this com-
tht' /:J ( • 

·-on till' Fisher m trument appeared to be 
p3rt> 
at·reptahle. 

gerator. The Ottawa tandards themselves are 
compared from time to time ''ith fresh standard 
cyanmethemoglobin sent out from the Laboratory 
of Hygiene. In the period under survey (some 
ix months) there has been no change in the in­

strumental standards but slight degradation of the 
older Ottawa tandards. 

Table I II 
F isher 

Hemophoto- Unicam B& L Coleman Jr. Coleman Jr. " True" !)ilution 
Meter S .P .SOO Spec t ronic 20 I II Value 

ttXl ' ( 19 .5 (19. 6) 19 .6 

;.>'1 14 .6 14 14 4 

;,or; 9 i 985 

:?.;r; 5 .0 4 .85 

Accuracy 

The FISHER HK\IOPHOTO~IETER dif­
fer:; from most other in truments in that the 
,Nile is expanded, only the portion represcntin.g 
optieal dt·n,Jties between approximately 1.00 and 
0.15 being-' 1own. II cannot, therefore, be balanc­
t'l.l by tlw usual method, namely etting the meter 
(or OC( and 100% transmittance. Instead the 
two photo!'' lis are balanced by a mechanical shutter 
at an opti1 '\l den ity approximately O . .'i (HI con­
trol ). and the meter sensitivity is adjusted for 
standard deflection at a different hemoglobin 
lcrel b~ means of a potentiometer (LO control). 
.h an 0.1). of 0.5 i somewhat above meter zero. 
asjustment of the '· LO'' control affects the de­
tlcction of the needle a.t the balance point; over­
com pen.': I on at the low end of the scale with 
falsely low readings producing fat e cle,·ation at 
the high rnd. Tl!i fact produces a very elegant 
internal control on the accuracy of the readings, 
the photo<·ells being balanced both mechanically 
and electrically for two independent standard 
solutions. ~'or correct adjustment, therefore, pro­
'idin~ the two solution are of 1\ideh· different 
hemoglobm content it hould be irnmaterial which 
control 1s used to balance the instrument and 
theoret)('ally balanC'e could be achieved by opera.t­
mg th~ "LO" control for tl!e high standard and the 
''HI" c•mtrol for the low standard. This proved 
to be the ca e. A series of primary standard were 
prepared from a standard cyanmethemoglobin 
solution received from the Laboratory of Hygiene. 
Ottawa and this wa used to check the accuracy 
of the instrumental substandards. This showed 
that a minor correction would be neces ary for 
each of them and when this wa applied, ,-irtually 
perfect correlation was obtained at aU levE-ls of 
hemoglobin concentration. As detailed in .Ap­
pe.ndix B a system of regular checks has been ap­
Plied, the instrumental standards being reviewed 
Periodically for any change in O.D. and compared 
with Ottawa standards maintained in the refri-
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19.7 19. 6 19 6 
15.3 14 . 9 14. 7 
10 I 10.2 9 
5 I 53 4 9 

BandPass 

Despite the fact that the artificial instrumental 
calibrating substandar Js are of a bluish pink 
colour quite unlike the reddish bro\m tint of 
cyanmethemoglobin, the absorption maxima of 
the two olutions "ithin the green area of the 
spectrum arc remarkably similar, namely 540 
mv-. 'l'he peak band pass of the filter is some 
15mv- lower than this absorption peak. (Fig. I). 
\Yhen questioned on thi point the manufacturers 
state that the 525 filter was chosen because the 
usual 540 fi lter pa ses too much light in the near 
infra-red, a region to which the silicon photocells 
are ,·cry en itive. The use of this lower w:we 

• ,, 

/\ ..... 'ox " 
0 

\ 
36 

\>-1A c.. .0 " F- II ... T'-Il 

Soo 510 56o 58o 

\VAVFr U -I'IG Tl4 in "'I'· 

Fig. 1. Extinction Coerricients or Fisher Standard and 
Cyanmethemoglobin Compared with Band-Pass or 
Filter. 
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length caused us some concern at firs t but cali­
bration curves for cyanmethemoglobin set up 
on the lJnicam Spectrophotometer both at 525 
m11 and 540 m11 showed no departure from the 
Beer-Lambert law at the lower wavelength. 

Lin e Volt age 

Operation of the instrument was virtuallv 
independent of variation of applied voltages b~­
tween 85 and 135 Yolts. (Fig. II .) We bad not 
expected so high a degree of compensation and as 
the maximum diurnal mains fluctuation in our 
hospital is 105 - 125 volts. there was clearly a 
wide safety factor. 

Cuvette Fillin g 

Readings were unaffected either by the method 
of filling the cuvette apart from sheer violence or 
by the order in which high and low value speci­
mens were read. 

a 
~ n 1 I 

~ ~- o - o+ o-o-lo-o 
!; J '41GH .STANMRD ( /5.

1
8<..., 1 oil I I . 

Cl •o-o- 1 I 
~ / 3 •o..a I I 
o 'b : MAXI M \11"\ I 

!:! \ I I 
<\! I I 
lU • l> IURI"'AL 1 ... a 1 1 5 5I \ : VARIATION : 

ci : I 
u 0 • I 
J: ' a L OW .3Tf\NbARt> CS.fC."') 

--o--c~a--o--c~ 
70 90 IIO 

VOL TA l; ~ A P PLI(..O 

Fig. 2. Effects of Variation in Li ne Voltage on Response 
of Fisher Hemophotometer (Readings ot Standards) 

Table IV 
Statistical Analysis of Results over Seven Mon th Period 

Dates Mean Hgb Stan dard Deviation Coefficient 
gms. /100 ml. ± gms. /100 ml. of variation % 

2 .2 Apr. 
Ma~· 
Aug. 
Sept. 
Oct. 
Kov. 
KoY. 

11 - 14 
16 - 20 
29- 30 

11 .7 0.263 
11 .9 0.256 2 .2 
10.8 0 .232 2 .2 

8 - 9 
1- 2 
5- 7 

11.6 0.179 1. 5 
11 .8 0 .304 2 .5 
11.8 0 .235 1.9 

l7 (blind) 12 .0 0 .254 2. 1 

.As all indications suggested that this was a 
reliable instrument it was adopted for routine use 
in Apri1 1964 and a series of routine control checks 
was set up (Appendix B). 

Resu lts 
.All hemoglobin estimations since April 1964 

have been performed in duplicate. Unfortunately 
those for June - July were inadvertently discarded 
but several thousand figures are available for the 
other months. At first whenever the difference 
between members of a pair was greater than 0.4 
gms.% the estimation was repeated with two new 
blood samples. Simple statistical analysis would 
have predicted that tl:tis would result in repetition 
of one sample in ten and this proved too frequent 
to be practical. The lin:tits were extended to 0.6 
gms.% (i.e. :!: 0.3 gms.% from the mean) encom­
passing all but 2- 4% of the readings. Occasional 
widely discrepant readings have been obtained 
and although these were not used in reports they 
have been included in the statistical analysis in 
Table IV in which: 

Standard Deviation (S.D.) = l 2: d
2 

2n 
100 SD 

Coefficient of Yariabihty (C.V.) = - - ­
M 

where: d = difference between pairs 
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n = number of pairs 
M = mean hemoglobin concentration 

of aU samples studied over the period analysed, 
usually one or two days. The use of "non-blind" 
p~i~e~ analyses for statistical purposes 1night be 
cnticized because of the danger of bias. We have 
searched for tl:tis by comparing the means of the 
first set of figures with those of the second set of 
the pairs and haYe found no appreciable difference, 
?ne set sometimes being slightly larger or smaUer 
m no consistent manner. This does not rule out 
bias but it suggests that it is not strongly operative. 
The only way bias can be excluded is by complete 
randomization of specimens at the time of estima­
tion and this would not be warranted when the 
primar~' purpose of the estima tion is to obtain as 
accurate figures as possible for a routine report. 
particularly when the technicians are already over­
worked. 

In order to test the validity of our s tatistical 
conclusions only one of the set of duplicate dilu­
tions for Nov. 17th was used as the basis of report­
ing for that day . The hemoglobin value of the 
second set of 50 tests was recorded at a different 
time by a different technician in a different book 
and the standard deviation of the series was com­
pared \vith the s tandard deviations of the pre­
vious non-blind duplicates. In this study of 
course, the technicians were on their mettle, aware 
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their results were being checked but bia was 
that ssible as the _two sets _of values could not be 

Our results are compared with the published 
results of other workers in Table , -. 

101popared ~o dtfference ts apparent. 
r0111 ' · Table V 

Comparison of Halifax I nfirmary Results with Other Repor ts ,-
Halifax lnf irmary lt'eichtmeir( 1) Dorsey(2) Young(3) 

1

-- ---

standard 
De,·iation 

"'!!"''· 100 
ml) 

Coefficient 
of "ariat ion 
percent 

~Iultiple 

. Replicates 

0 125-0 I 0 

(0 176)* 

0 95-2 .21 

( l 48) * 

*\\"eighte<l Z\1ean 

Routine 
Duplicates 

-
0 179-0 340 

(0 269)* 

--
0 5-2 .5 

I (2 . 1)* 
-

..tPPE:\DIXA 
AUTODILUTOR 

Daily Calibration of the relation of the two 
pipettes should be carried out daily 
wtth the standard hemolysate solu­
tion. Proce s this hemolysate as a 
routine specimen and record the hemo­
globin content content in the Quality 
Control Book. 
:-JOTE: I nterpretation of these 
values is dependent on the Hemo­
globinometer being in control. 

Monthly Accurate calibration of the large and 
Second Tu~day) small pipettes should be carried out 

following the instructions below. Re­
cord the result in the Quality Con­
trol Book. 

Large Pipette This is set to deliver 5.0 mi. and should 
be calibrated by discharging twenty 
times into a 100 mi. volumetri<l flask 
following the usual meticulous wiping 
technique employed when hemoglobin 
estimations are bein~ actually carrie<! 
out (i.e. wipe, fil l. w1pe, discharge). 
An overall error of 0.4 mi. (equivalent 
to 0.02 mi. per discharge) is the outer 
limit which ts acceptable. 
This may be estimated by marking 
the meniscus with a grease penci I and 
adding a further 0.4 mi. by means of a 
volumetric pipette, estimating by eye 
whether the error is greater or less 
than0.4 mi. 

Small Pipette This is set to contain 0.020 mi. and 
may be calibrated ,.-i(h a standard 
hemolysate or by gravimetric means. 
1'he latter is preferable as it does not 
introduce instrumental errors from 
out ide. (e.g. Hemoglobinometer, con­
centration of hemolysate, random var­
iations etc.). 

Procedure 1. Clamp the short tube leading from the 
control to the top of the large pipette. 

2. Pour a small amount (circa 10 mi.) of 
Drabkin's Solution into a small beaker. 

3. Aspirate sequentially into the pipette 
t ip by operating the control as though 
it were a blood sample. • ·ote that 
the large pipette no longer contributes 
to the discharge.) 

4. \Yipe the lip in the usual manner and 
discharge into a tared flask twenty 
times. ).feticulous wiping after each 
discharge is essential. 

100 Routine Routine Routine 
Duplicates 

-

0 166 

--
1.27 

--- --- --

0 .301 O. OtHJ. 30 0. 275 
(0 . 135) 

2 .31 - 2 .55 

----

5. T!te. twenty discharges should weigh 
wtthm ± 0.002 gms. of.0.40 gms. which 
IS eqmvaent to a ma.nmum error {>er 
discharge of 0.0001 mi. (the specific 
gravity of Drabkin's solution mav be 
disregarded.) · 

APE:-JDLX B 

A) 

B) 

C) 

HEMOGLOBIN0:\1ETER 
With this instrument as with no other, 
control of laboratory results is com­
pletely dependent on frequent cali­
bration. 

Each set of estimations - Machine should be bal­
anced with the high and low instru­
mental substandards. 
A sample of standard cyanmethemo­
~lobin (Halifax Infirmary) should be 
mcluded in each set of estimations. 

Weekly - Check of photocells and meter -
Perform readings of the sealed Ottawa 
Standards in the HematologY re-
frigerator. · 
Specimens must be allowed t o 
reach room temperature before 
readings are made. Record in Qua­
lity Control Book. 

ii. Check of Flow T hru Cuvette -
Pour one ampoule of Acuglobin into 
the cleane<l cuvette. 'rhe reading 
should be within 0.2 gms. of the con­
centration marked on the vial. Re­
cord in the Quality Control Book. 

Monthly Third 'I'uesday (or at any time when 
the machine appears to be out of con­
trol). 

i. Prepare fresh high and low Ottawa 
Standard as detaile<l. 

ii. Check O.D. of high and low instru­
mental substandards against a water 
blank in the Chemistry Coleman Jr. 
and record the readings and instru­
ment number in the Quality Control 
Book. If there is any gross deviation 
from the previous readings the in­
strumental standards ";ll need re­
calibration and the sealed Standards 
in the refrigerator may need to be 
replaced. o 
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Malignant Lymphoma of the Cervix 
\Y. G. :\l oonts, :\1.D.* 

The term "malignant lymphoma'' is used 
to designate a group of malignant diseases asso­
ciated with lymph nodes and the reticuloen­
dothelial system. The classification of the malig­
nant lymphomas into giant follicle type, reticulum­
cell sarcoma. Hodgkin's clisease and lym phosar­
coma (lymphoblastic and lymphocytic types) 
is generally accepted. Dilliculty arises in dif­
ferentiating between lymphosarcoma and chronic 
lympha tic leukaemia in the late stages as a lym­
phosarcoma may present with a leukaemic blood 
picture; both involve the viscera and cannot be 
differentiated histologically. 

Extra nodal involvement by malignant lym­
phoma is an unusual lesion. The literature indi­
cates that both primary and secondary involve­
ment of the female genita.l tract is extremely rare. 
To emphasir.e this, in 1952 Lucia reviewed 123 
cases of malignant lymphoma; 33 of which were 
women and only one of t hese presented with 
gynecological complaints. namely a 27 year old 
woman whose presenting complaint was menor­
rhagia subsequently proven to be due to invasion 
of the endometrium by lymphoblasts. Johnson 
reports that of 43 females dying of malignant 
lymphoma at the ~Iayo Clinic over an 8 year 
period, 13 had pelvic invoh"ement. Kone of the 
13 patients presented with primary or secondary 
complaints referable to the lymphomatous in­
volvement of the pelvis. He also reports on 5 
cases of malignant lymphoma where involvement 
of the female genital system was the primarr 
manifestation. One of the cases was a primary 
l~·mphosarcoma of the cervix and endometrium. 

Case Report : 

A 49 year old white female was admitted to 
the Halifax Infirmary on June 24th, 1963, com­
plaining of irregular menstrual bleeding for 2 
months duration. General physical examination 
was essentially negative. and no lymphopathy 
splenomegaly or hepatomegaly wa.s present. On 
June 26th, 1963 an examination under anesthesia 
was performed and the cervix was found to be 
gro sly distorted by a malignancy with extension 

•Department or Gynecology, Halifax Infirmary . 
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to the left side wall of the pelvis and along 
uterosacral ligament. A nodule was found ou the 
right vaginal wall just under the pubic ring. Roth 
lesions were biopsied and a diagnosis of malignant 
lymphoma - mild lymphocyte reticulocytic t~·pe 
partly follicular was made. 

Investigations: 

1. Chest X-ray and metastatic series showed 
no evidence of disea e. 

2. u · .P . Bilateral displacement of both 
ureters wi th a defect in the base of the 
bladder suggestive of parametrial in ,·ol\'e­
ment. 

3. Bone marrow ~ormal hacmopatie 
picture. 

4. Range of haematological findings from 
June 24th to Ju ly 31st, 1963. W'BC • 
6,333 - 4.190; Hb - 12. - 11.3 gm% 
platelet count- 175,000 - 200,000 per mm.• 

5. Papanicolaou smear - Dec. 20th, 1963 -
Class II - Chronic Cervicitis. 

Treatment: 

The patient received a coun;e of deep X-ray 
t herapy to the pelvis, 'f o: 2000 r; :\1SD: 3000 r. 
There was a re olution of the primary tumour and 
the secondary pelvic infiltration. She has been 
followed monthly since that time without any sign 
recurrence or generalized disease. 

Comments and Conclusions: 

Malignant Lymphoma is extremely rare in 
the cervix probably as a direct result of lack of 
lym phoid tissue in this area. Presumably it 
ari es from the occasional germinal lymphoid 
follicles found in the cervix. There is the po si­
bility that this tumour may have been an un­
differentiated adenocarcinoma of the cervix. how· 
c1·er the dramatic re pouse to relatively small 
dosage or radia tion seems to indicate that this was 
malignant lymphoma. 

At present there is no sign of recurrence, 
however t he prognosis is guarded as generalized 
disease may develop. 

Re feren c es see page 62. 
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Appreciations 

Malcolm Robertson Elliot 

'fh<'rl' an· opportumtw· that come to one. 
"Once in I) ltfr-timc". And such is the honor of 
expre :,ing- an appreciation of the life and char­
acteri tics of the late Dr. ~Ialcolm Robert~on 

Elliott. 
Dr. Elliott. the Physician and ~Ian. was 

tht' Pattl'nt. that we all ,,·ish that we could be; -
Dedicated to the fin e principle· of our Profe ion 
and im;pt r•·d by a desire to contribute hi utmo t. 
to Comnntmty ervice and the Chri tian way 
ofhfe. 

Of Empire Loyalist tock. he was strength­
('ned and supported in hi daily ta ks by a devoted 
wife Jean. son Hobbin and daughter hirley. 

It 11 ~ my great privilege to have worked 
11 ith hin•. m the field of General Practice. in the.' 
\\'olh·ill(·-h.tn t l'ille area. for ten years. follow­
ing tht' Fir.-t \\-orld \\ ar. and then a long associa­
tion aftl'r. unt il his death. this Fall. 

To Jum God gaYe the admirable qualitie of 
Patience.'. Tolerance. considered judgment, kindli­
ne and a calm and gentle Dignity. 

He 11as born to his Calling. he had the Grace· 
~lode;t~ and natural Intuition of the Great 
Phy·ici· 11 .\nd l say unhe itatingly At the 
bedside ht' had no peer. amongst hi - a sociates. 
as a ll talcr and Coun ellor. 

To thl' Provincial ~Iedical Board. to the 
Chaimtanship of the Board of Governors of Acadia 
l'nii'C'r.<tty, to the Town of \\'olfville, The Child­
ren' · .\ul .'o<:iety and the Ea tern Kings ~Iemor­
tal ll o~pt tal; which he Jo,·cd ·o much - Th.is 
Harl'ard trained man ga1·e unstintingly of his time 
and ene~y. 

~lal<·olrn Elliott wa truly a Christian, cho­
larly l!<'ntleman. who e imprint on the medical 
a~d community life of the \'alky and the Pro­
\'tnce as a whole, will be long rcmt'mbered and 
re1·er(·d. 

J.P.:. rcG. 

THE :\0\'A COTIA :'.lEDICAL B 'LLE'r!X 

Linus Francis Doiron 

.\ quiet, gentle man. One who liYed a good 
life according to a strict <:ode of ethics. .\ good 
friend - a good physician in the widest sense and 
a person who will be mis ed by many. 

Doctor Linus Francis Doiron pas ed away 
in hi sleep Thursday, January 1-!. 1965. Il e 
was born in Pomquet, Antigonish Co., X. ., 66 
years ago. He was educated in Pomquet, aint 
Anne's College and Dalhou ie ~Iedical chool. 
from which he graduated in 1925. After gradua­
tion he conducted a general practice at Cheti­
camp, Cape Breton, until 1930, and in Little 
Brook, Digby Co., until 193 . He then took po L 
graduate tudies in Eye, Ear. Xose and Throat 
in London, Dublin and Xcw York. In 1940 he 
began practicing his pecialty in Digby and con­
tinued there until hi death. 

He wa a member of both the ~ova 'cotia 
and Canadian ocieties of Otolaryngology and 
Ophthalmology, and Xova eolia and Canadian 
:.rcdical 'ocieties. lie wa active in community 
aCfairs having sen·ed a Ch.ainnan of the Digby 
Regional High chool Board, President of the Digby 
General Hospital taff ociety, \ 'ice President 
of the Digby General Hospital Board, Past Pre­
·ident of the Digby Curling Club and Past Pre i­
dcnt of the Digby 1\iwani Club. He wa al o 
a member of the Knight of Columbu . 

He is survived b\· his wife. the former Marie 
Theriault of Bellivea~·s Co,•c, and by fi1·e daugh­
ters. Louise (~Irs . Marlin ~[oore, Calgary .. \.I ta. ). 
Y1·onne, aint Joh.n, ~. B .. ~Jarguerite. a stu­
dent at t. Francis Xavier l;ni1·ersity. Cecile. 
a student at Xotre Dame D'Acadie, ~Ioncton, 
and Claire. a student at the Digby Hegional 
High 'chool. Also surviving are three sisters 
and five brothers. His parents predeceased him. 

J.H. McC. 
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Robert Fail Ross 

It was indeed a great priYilege to haYe known 
"Bob··. His life and his aehieYements showed 
remarkable de,·elopment of mind, personality 
and talent . 

He was intensely absorbed in his work as a 
general practitioner and had a keen knowledge 
of its many aspects! His practice was a large and 
busy one and he was able to handle it without 
display of frustration or haste. His judgment of 
a meclical problem wa based on 11·ide e:\:perience 
which had become organized into a sound system 
of medical knowledge, tempered with common 
sense. He was eager to learn of new ad1·ances in 
medicine and was quick to sec and apply new 
methods of his own. He grew to loYe surgery and 
this became a Yery busy part of his work. His 
patients had great affection for him, respect for 
his opinion and trust in his decision. 

He was a student of the workings of organized 
medicine and served well in committees and offices 
in our local medical society and three years ago 
as President of KoYa eolia :\Iedical ociety. 
How he found time to perform t hese many func­
tions and carry on his practice wa always a mys­
tery to us. He wa a director of ~Iaritime :'lledical 
Care for Colchester Branch ociety for manr years, 
and was a strong supporter of this plan and, at 
times. a keen critic of its administration. 

Bob was a man whose innate friendlines 
and approachability inspired affection in e1·ery 
one who knew him. His colleagues could always 
talk to him, and receive much appreciated advice 
from the stores of his 11·isdorn. His relationships 

Lymphography and its Applicat ions (from page 60) 

R eferences: 
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tion of Lymph X odes. Acta. Soc. }.fed. upsalen. 61: 207, 
1956. 

2. Kinmonth, J. B., 'l'aylor, G. \\'., and Harper. R. K.: 
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4. ) falamos, B., ).Joulopoulos, S. D., and Sarkas. A. L. 
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with all his associates were cordial and his 
ing and friendly personality made him 
in a wide circle of friends and 
He had a great sense of seeing the 
of situations and his expression of these o 
lions proYided many a laugh in our staff meet 
and in our coffee room talks. ALI this. in 
his clisability, the serious nature of which was 
!mown to him. 

His interests were wide-ranged and he couJd 
talk well on many subjects. His talent as an artist 
led to acceptance of some of his pain tings for 
awards in the ''Homer" art collection and be 
was busy at this e1·er.r spare minute to the la.sl 
He enjoyed woodwork and in his year of retiremen& 
spent much time at it. in his basement work. 
shop. Bob loved music and for many years sang 
in the church choir. lie was very happy sailing 
his boat at Cape John where he spent his holiday1 
at their beautiful cottage. Through the ye:Us, 
he was enthusiastic about gardening, Ci hing, 
golf and curling, but gradually had to give t hese 
up to make way for other interests and hobbies. 

He was proud of hi children and their li1·es 
are a testimony to him as a father, with a son in 
last year meclicine, two daughters graduates from 
Dalhousie and one daughter, a nurse. 

His death was one of those occasions in which 
sorrow is tempered by gratitude and admiration 
Cor a life of distinguished service and many con­
tributions. 

o. Farewell Bob, and a we say our sad fare­
well - we are led to remember those lines of Thomas 
Gray: 

·'Can storied urn, or animated bust, 
Back to its mansion call the fleeting breath? 
Can Honor's 1·oice provoke the silent dust, 
Or Flattery soothe the dull, cold ear of death?'' 

P.R.L. 
T.C .. 

5. Wallace, S., J ackson, L. and Greening, R. R.: Clinical 
applications of Lymphangiography. Am. J. RoentgcnoL 
Radium T herapy and ~uclear )fed., 88: 97· 109, 1962. 
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Lymphadenography in Xormal Subjects. Radiology, 
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7. Gould. R. J .. Schairer. B.: The Surgical Applica­

tions of Lymphography. Surgery Gynecology & Ohste~ 
ries, 114: 683-690. 1962. 

. Koehler, P. R., Wohl, G. T .• and Schaffer, B.: 
Lymphangiograpb~· - A survey or its current Status. The 
Am. J. or Roentgenology, Radium and Xuclear M edicine. 
91: 1216, 1964. 
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"Only about 60% of the gra­
duates · of Dalhousie ~Iedical 
School remain. to practise in the 
\faritimes," satd Dr. C. B. Stew­
:U.t, Dean of the School, speaking 
to Halifax Rotary Club on 
January 26th, - "only enough to 
replace tht> number who retire 
or die and not enough to keep 
pace with the growth of popula­
tion". He added that the doctor 
shortage in the ::.raritimes was the 
.,-eatest in Canada. 

This was corroborated by Dr. 
F'•ank Dunsworth when he spoke 
at the Halifax \\'omen's Coun­
cil's last monthly meeting. He 
told them that No,·a Scotia doc­
tors were the first to present a 
medical plan to a proYincial goY­
ernment with the " urgent recom­
mendation for more in tensiYc re­
cruitment, training, employment 
and retention of medical person­
nel in this province" - because 
''the ratio of patients throughout 
the proYince was alarmingly high 
compared to the number of doc­
tors". and "because of the real 
hortage of general practitioners". 

Yet, where else can doctors so 
easily do " what comes naturally"? 
whether it be curling. skiing, fish­
ing, huntir;lg, shooting - e,·en 
though Dr. John ::.racDonell, 
Antigonish and Dr. Tom Gorman, 
our President, plan to go to \ 'er­
mont on their annual ski jaunt, 
others go to 'Wentworth or Bear 
RiYer. \There else can one take 
a "Penguin" up hill and do"·n 
dale within 10 minutes of one's 
office, - or a jeep through wood 
roads to hidden lakes or ride one's 
horse at midnight through forest 
ne,·er cleared since a city was 
founded' 

\\'hen one wants to impro,·c 
one's mind one can go to the 
various REFRESHER COUR­
SES. like those presently running 
at Amherst and pringhill, or, 
like Dr. John :YiacCormick. go 
for a two week Dermatology, 
course at the ::.1ontreal General 
Hospital, and be elected a new 
town councillor (Antigonish) 
in one's absence. Dr. Felix Dou­
cet, \\·eymouth is also attending 
courses at the Royal \ ' ictoria 
Hospital, Montreal. 

\\-hen one wants a rest, i.e. a 
change of work, one can be a 
health officer like Dr. J. H. Win­
ter of Arichat for Richmond 
County or giYe a popular lecture 
on ·'Smoking and Health" like 
Dr. G. ::.1. mith at Kentville 
and \Yindsor. One can win a 
::.IcLaughlin Fellowship like Dr. 
S. C. l\Iacleod a Prince Edward 
Island natiYe, graduate of Dal­
housie and las t year's Fellow in 
Obstetrics and Gynaecology. and 
at present on the staff of Dal­
housie, who is studying for a 
year in ::.Ielbourne Australia. One 
can also lh·e to be OYer 96 years 
old as has Dr. S. W. 'Williamson, 
Dal. '96 of Yarmouth - to whom 
we offer felicitations. 

Dr. J. Douglas Hines returned 
in January to continue his resi­
dency in Ophthalmology at the 
Victoria General and other hos­
pitals after ,·isiting seYeral resi­
dency programmes in the United 
States. He has just finished a 
Basic cience Course in Ophthal­
mology (August, 6-l - January, 65) 
by Hanard ::.Iedical chool gi,·en 
at the ::.rass. Eye & Ear Infirmary. 
He was one of a class of 24 from 
Continental U.S.A. , Canada, 
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Puerto Rico and the Philippines. 
Dr. Hines graduated in Decem­
ber, 1956 and practised at ::.1id­
dleton, N. S. until 1963. 

~fEDICAir-LEGA I. Soc i ETY 

FoRMED 

During January doctors and 
lawyers in X ova Scotia have form­
ed the NOVA SCOTIA MEDI­
CAL-LEGAL SOCIE'fY of the 
XoYa Scotia Barristers Society 
and The Medical SocietY of X o,·a 
Scotia. · 

The inaugural meeting was ad­
dressed by Robert Kanisberg, 
Q.C.. of Halifax. A constitu­
tional committee was appointed 
composed of Ian ::.raxwell, .M.D ., 
Halifax, Kenneth Mathews, Q.C .. 
Truro, Stewart Drury, Dart­
mouth, Lloyd Caldwell and John 
Filbee, M.D. , Halifax. 

A programme committee con­
sisting of \\"alter Goodfellow, John 
Aldous, M.D. and Stewart ::.1c­
Innis was also appointed. 

The background of the ociety 
is as follows: 

In 1955 a ~1edico-Legal Society 
was first formed by members of 
the two professions so that they 
could exchange views and infor­
mation to their mutual adYantage. 
There were 37 members. For 
Yarious reasons the Society 's meet­
ings lapsed after four years but as 
a result of renewed enthusias m, 
sparked by Dr. A. J. F. Griffiths, 
a Medical-Legal Liaison Com­
mittee was set up in 1963 com­
posed of members from The ::.'ledi­
cal Society of Xova Scotia and 
the No,·a Scotia Barristers As­
sociation. This Committee was 
formed to investigate the advisa­
bility or otherwise or placing the 
Society on a firmer bas is as well 
as for other reasons which were 
expedient at that time. 

It soon became e,·ident that 
there is a very real need for a 
closer association of doctors and 
lawyers both for the purpose of 
mutual education and to iron out 
points of contention and that, 
whereas a Medical Legal Liaison 
Committee can do something to 
fill this need, there is a place also 
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for a mutual and independent joint 
society. 

The matter was aired in the 
July 1964 issue of The ~o,·a 
eolia ~Iedical Bulletin and our 

profes ion was circulated b'· a 
tear-sheet to enable us to for.;; an 
estimate or the interest which 
could be expected. Twenty-sLx 
doctors answered the questionnaire 
and 37 lawyers notified their own 
Association that they were inter­
ested. 

The next meeting is at 
H.M.C. cotian at p.m., 
~larch l th when the future pat­
tern of the Society will be decided 
and there will be a film and dis­
cussion on tests for intoxication. 
.\11 interested are welcome. 

Because there seems to be a 
place for a social gathering of 
lawyers and doctors so that they 
can get to know one another and 
a place also for a Learned ociet.r 
where we can instruct one another 
by formal papers and presenta­
tions and one where we can hash 
out forensic matters, perhap re­
commending changes in the law. 
and quite separate but just a 
important is a forum required 
where grievances can be aired. 

orne feel rather strongly that 
this responsibility should remain 
the province of the ~Iedical Legal 
Liaison Committee. Policy de­
cisions or this sort will ha \'0. to be 
made at the next meeting so that 
it is extremely important that 
there be a good turn out. 

BIRTHS: 

To Dr. and :.Irs. Robert L. 
Brown, (nee J ean Bishop), a son, 
Philip Gerald , on January 2 th. 
1965 at the Halifax Infirmary, 
Halifax, ~-

To Dr. and :.Irs. B. Downey 
Grover, Gagetown, K. B. a so~. 
on XoYember 15th, 19&1 at Hali­
fax, X. 

To Dr. and :.Irs. "· tuart 
Huestis, (nee Corine };,oster), a 
daughter on February 2nd, 1965 
at Halifax, K. 

To Dr. and :.Irs. Clive . 
:.racdonald, a son. at \roLCville, 
X. . on October 24th, 1965. 

To Dr. and :\Irs. Roland A. 
Perry. (nee Elaine Byers. RX). 
a daughter, Julia :.racKay. on 
January 1 th, 1965 at the GracP 
:\faternity Hospital. Halifax.~- S. 

To Dr. and ~Irs. Albert J. 
haw. (Lillian R. Flemming), a 

son on J anuary 6th, 1965, at t he 
Halifax Infirmary, Halifax, ~- . 

OBITUARIES: 

Dr. Linus Doiron, Dal 25 
died in his sleep on January 14th. 
1965. at his home in Digby where 
he had been a specialist in Dis­
eases of the Ear, Eye, Xose and 
Throat since 1940. The follow­
ing is an excerpt from a tribute 
written from Little Brook, :.Iuni­
cipality of Clare. ·• During his 
stay (1930- '3 ) Dr. Doiron made 
many friends and worked tire­
lessly among tho poor without 
fees being paid. These were the 
lean years following tho depression 
that gripped all North America 
when jobs were few and far be­
tween and renumeration was 
\'CD' low. Xone knows but a 
doctor himseLf what a countn· 
doctor has to go through whiie 
practising medicine. There are 
no set office hours and he is on 
call twenty-four hours a day. 
Clare will not forget Dr. Linus 
Doiron and his many good works 
and the poor will pray for the 
repose of his soul" -Yarmouth 
Herald. 

Dr. James Francis Hopkirk , 
Dal. 39. a member or the surgical 
staff of the Royal Yictoria Hos­
pital. :\Iontreal died October 17th 
1964 at the age of 45. Born in 
Stratford Ontario, be grew up in 
:\fahone Bay and Bridgewater. 
He sen·ed with the RCAF for 
sLx years in \\"orld \\"ar II and 
wa a Fellow of the Hoval Col­
lege of urgeons and a diplomate 
of the American Board of urger.r. 

On :.larch 13th, 1963, Dr. 
Andrew Colin Gillis, died in 
Baltimore where he had been 
professor of Xeurology at the 
{;Diversity of :.Iaryland College 
of :.Iedicine. He attended Dal-
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housie :.Iedical School in L90J 
but graduated from Baltim 
:\Iedical College in 1904. 

Dr . Douglas W. M . Zwiclctt 
died suddenly at his home ill 
Chester, N. S., where he had 
practised medicine for nearly 40 
years, on January 30th, 196,i 
He graduated from Dalhousie 
~fedical chool with honoul"li ill 

urger.r in 1916 and went illl­
mediately 0\·ersea . .\Cter (lOst­

graduate training. he ettled ill 
Chester where he has been publie 
health officer for forty-one .rea11 
and a full time member or the 
staff of the Fisherman's :.1emorial 
Hospital, Lunenburg. He w111 
also a Chester school trustee and 
senior warden and Ye lr~·man of 

t. tephen·s Anglican Church. 

NOTICE 

The instruments and office 
equipment of the late Dr. D. W. 
N. Zwicker are a\·ailable Cor pur­
cha e. Plea e contact :.Irs. Zwick­
er, Chester. 

A DAY IN CANCER - 1965 

Following a successful initial 
meeting in 1964 a committee is 
presently worh'ing on a programme 
for a econd meeting. This is to 
be held on Friday. April 9th in 
Halifax. 

The theme ,,-ill be .. urger.r For 
The Community urgeon" and 
a guest speaker will be present. 
'fhe Cull program will be published 
in the April Bul~tin. 

DOMINION INCOME TAX 
RETURNS 

_\ memorandum appro,·ed by 
the Department of ~ational Re­
,·enue for the guidance of doctors 
making income tax returns rela­
ti\'e to the year 1964 is published 
in the Can. :.1edical Assoc. Jour· 
nal. \·ol. 92 - issue February 6. 
1965, page 299. 

l\IARCH, 1965 



FORTY YEARS AGO 

f rom The ::\om cotia ~fedical Bulletin 
~Iarch, L925 

Treatment for Pneumonia. 

Dr. II . A. Grant of \\'hycocomagh. has a 
lrtter in thr February issue of the Canadian ~Iedi­
ral .\ ssoCJat1on. Journal, on the use. ~f .Wine of 

1 x'<'ac in brmgmg about an early cr1sts rn Pneu­
~onia. Hrn is what Dr. Gran t \\Tites :-
·ro thr Editor:-

.\ ! this season or the year when pneumonia 

1, becoming- pre\'alent, I wish to bring before the 
profession a usef~l treatment for i~. From ~.Y 
rxprriencr w1th thls remedy, I regard It as a specifiC 
for pneumoma if gi\'en within twenty-four hours 
of the uutial chill. Gi\'en after ctisease i well 
(•:;tablishld, any time during the second to fourth 
day, it w1 shorten the course of the disease by 
brmging an early crisi . Thi remedy is v;'ine of 
iprcacuanha pushed to it phy iological action on 
the \·omitmg- centres and then restricted to the 
wrgr of slight nausea. 

To <.>'lrry out the treatment, the patient should 
be t>lactl' in a comfortably warm room and be 
l{i\'l'll fron' 10 to 20 minims wine of ipecac e"ery 
thr<'<' hours. The a\'erage dose for a robu t 
patirnt 1s 1.'5 minim . Hea t. as afforded by a good 
flaxseed poultice. OH)r the affected lobe. appear 
to ha trn thr effect or the remedy. Tlli treat­
mrnt will abort the attack if started within the 
first twrnty-four hours. 'fhc remedy should be 
l!'irE'n in smaller doses for three days at least after 
the attaek is aborted. If the treatment is ctis­
continued immectiately, there i dan~ter of it light­
ing up ag-ain.·· 

\rhrn setting out on a long ski trip or a hike, 
be prepared for any emergency such as a sprained 
ankle or a case of getting lost in the bush. On a 
ki trip, you can usually back track and find your 

way out. but a sudden fall of snow can obliterate 
the tracks. In bushland, it isn't so easy to retrace 
your steps, but a compass will help you. A strong 
police whlstle v;'ill help to summon aid. If you are 
lo t for a day or more, the best things to do is stay 
w~ere you can make a fire. A pound of hard 
botled eandies wi ll help to sustain you for a day or 
so. It is ne\·cr wise to ski alone. 

'i'HE NOVA SCOTIA MEDICAL BvLLETIX xi 

CLIXICAL TRAL EESHIP 
For any practitioner, a two weeks or longer 

period of full time personal refresher training in a 
clinical field of hls choice can be arranged through 
the Post-Graduate Division, with the appropriate 
Departmental Chairman. 

A plan of recommended reading. clinical 
experience, ward rounds and conferences under 
the supen·ision of a tutor is de\·eloped in ad\'ance. 

uch a programme can be timed to include, pre­
cede. or follow a conventional short course, if 
desired. 

Arrangements for a locum tenens and for living 
accommodations in Halifax are the responsibility 
of the individual doctor. 

Tuition - $100.00. 
For further details. write specifying your field 

or intere t. to 
Post-Graduate Di\·ision. 

Faculty of ~Iedicine, Dalhousie L"n.i\·ersity, 
Room 212. Dalhousie Public Health Clinic. 

l'ni\·ersity :\venue, Halifax, ::\. ,. 

L"B CRIPTIOK RATE 

.\11 members of The ~fedical ociety of ::\o\·a cotia 
recei\'e The Bulletin ll'ithout extra charge. The 
rate lor ~Iedical librarie . Hospital and others is 
6.00 p.a. ~Iedical tudents at Dalhousie, S2.00. 

All correspondence should be addres ed to: ub­
scription Dept., ~ova eolia ~Iedical Bulletin, 
Public Health Clinic, Halifax. ::\. . 

::\E\\ TELE COPE 

In adctition to the new Queen Elizabeth 
Telescope whlch is to be built in B.C. there arc 
plans for the building of three major new instru­
ments in the outhern Hemisphere. Two will be 
in Chile and one in Australia. 'fhey will be in the 
150 inch range, and thus will be of about the same 
power as the Queen Elizabeth, and approaching 
the 200 inch giant on Mount Palomar. 

~Iajor telescopes in the past ha "e all been 
in the • orthern Hemisphere, there being nothing 
over about 40 inches in southern Latitudes. at 
present. With some of the most urgent fields for 
astronomical observation (including the centre of 
the Galaxy and the Magellan.ic Clouds) south of 
the Equator, the need for major new instruments 
there is pressing. 
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