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Low Back Pain in Men Receiving Workmen's Compensation:
A Follow-up Study

A. W. M. WHITE, M.B., B.Sc, F.R.C.S.[C], F.R.C.S.(Edin.),* Toronto

THE results of non-operative treatment of low
back pain in some patients in the Work¬

men's Compensation Board (W.C.B.) Hospital
and Rehabilitation Centre, Downsview, Ontario,
were reported in a previous communication.1
These patients, however, were not representative
of all riose receiving compensation for low back
pain. They were members of a very special group
because they had not recovered and returned to
work within six weeks of injury as 90% or more
of such patients do.2 Before admission to the
Centre all had had some form of treatment but
without satisfactory relief from the complaint.
Although a high proportion had been under the
care of medical doctors, about 10% had been
treated by chiropractors; the results were no
better. AU had later been admitted to this
Centre, where further treatment was given and
results were studied as previously reported.
W.C.B. records of a patient's progress are dis¬

continued when compensation payments cease,
so little was known of the late effects of the
condition requiring treatment in these patients.
In the hope that useful knowledge could be
obtained it was decided to study these patients
further and to determine the effect of their
compensative condition on their ability to work
over the longest period of time possible after
discharge from this Centre.

Materials and Methods
We have studied the progress of the in¬

dividuals included in the previous report1 as
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well as other similar patients who had been ad¬
mitted to this Centre, all of whom fulfilled the
following criteria:

(1) The diagnosis, made in each case by a team
consisting of a neurologist and an orthopedic
surgeon, was "discogenic low back pain", i.e., dis-
abling low back pain which had resulted from
trauma to a degenerated intervertebral disc in the
lower lumbar spine.

(2) The man's claim had b^en accepted by the
Workmen's Compensation Board of Ontario.

(3) The condition had been present less than 12
months but more than six weeks.

(4) No operation had been performed, and none
seemed indicated.

(5) The patient was over 19 but not over 60
years of age.

Each patient was interviewed at six-month
intervals by a vocational rehabilitation officer
from the Compensation Board, using a standard
questionnaire; therefore the same information
regarding working ability, symptoms and treat¬
ment was sought from each patient.
The classification of the state of the back

condition on the basis of the man's ability to
work was the same as previously used (Table I).
Of the original 700 patients observed and

assessed twice a year, 132 were lost to follow-up
before the end of four years for several reasons.

change of address and inability to trace them,
removal to another province, or death. Because
of this rate of loss we decided that to continue
observation would be relatively unrewarding
after the end of four years from discharge. The
total number we succeeded in following up for
this period was 568, of whom 444 had had only
conservative treatment.
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TABLE I..Criteria Used for Classifying Status of Back Condition

Excellent
Satisfactory

Clinical Status;
Good Fair

Unsatisfactory
Poor

2.

Working full time
pre-accident job

or

By own statement
able for 1 (above)

at 1. Working at pre-acci¬
dent job but with up to
20% time loss

or
2. Working at modified

job with no time loss

3. By own statement is
able for 1 or 2 (above)
but not more

1. Working at pre-acci¬
dent job but with 20-
50% time loss

or
2. Working at modified

job with up to 20%
time loss

or
3. By own statement is

able for 1 or 2 (above)
but not more

Note: All limitations of ability to work are caused by "low back" symptoms.

1. Working at pre-acci¬
dent job with more
than 50% time loss

or
2. Working at modified

job with 20-50% time
loss

or
3. By own statement is

able for 1 or 2 (above)
or for less

Results of Conservative (Non-operative)
Treatment
Of the 444 patients treated without operation,

178 (40%) had been classified as "satisfactory"
and 266 (60%) as "unsatisfactory" at the time
of their discharge from this Centre. A consider¬
able change in status occurred annually (Table
II). While there was little change in the pro¬
portion rated "satisfactory" in the final two years
of the follow-up, there was an appreciable alter¬
ation in the status of individuals (Fig. 1). In
fact, 146 or nearly 33% changed their status
once or more during the second, third and
fourth years. However, of the 340 whose status
was "satisfactory" at the end of the second year,
87% (296) remained so to the end of the fourth
year. This suggests that a patient of this type
who can achieve "satisfactory" work status by
the end of two years is likely to continue satis-
factorily for at least a further two years.

TABLE II..Proportion of "Satisfactory" and
"unsatisfactory" Conservatively Treated
Patients at End of each Year of Follow-Up

On discharge.Satisfactory
Unsatisfactory

One year.Satisfactory
Unsatisfactory

Two years.Satisfactory
Unsatisfactory

Three years. .Satisfactory
Unsatisfactory

Four years.Satisfactory
Unsatisfactory

A further finding, perhaps more unexpected,
is that the achievement of "satisfactory" status
was not influenced by radiological evidence of
congenital or developmental abnormality, de¬
generative change or instability of low lumbar
spine.
We looked for a possible relationship between

some personal factors and achievement of
"satisfactory" status at work (Table III). The

Fig. 1..Schematic representation of distribution of
"satisfactory" (S) and "unsatisfactory" (U), conserva¬
tively treated patients, at end of each year of follow-up.
It indicates the numbers in whom status was maintained
and the numbers in whom it changed. For the latter
group, it shows the frequency and time of the change
and whether there was an improvement in condition or
a recurrence of disability. "Satisfactory* * at discharge.
178 (40.0%); "satisfactory" at 1 year.297 (67.0%); "satis¬
factory" at 2 years.340 (76.5%); "satisfactory" at 3
years.349 (78.6%); "satisfactory" at 4 years.332
(75.0%).

proportion achieving "satisfactory" status was
unaffected by occupation, whether the man was
a construction labourer, a truck driver, a miner,
or worked at some other job. Age is seen to
have little influence on progress.

Nizan3 has found that country of origin of
disabled workers in Israel did have an appre¬
ciable effect on the rate of their return to work.
Also locally there has been a rather wide belief
that certain groups of foreign-born patients
react badly to and are very difficult to treat for
low back pain. Thus it was obviously desirable
to test the validity of such opinion. The Italian-
born were the only group sufficiendy large to
warrant comparison with those born in Canada.
We compared these two groups with all the
other foreign-born patients, and it is clear that
country of birth does not affect prognosis, the
rate of attainment of "satisfactory" status being
statistically the same in all three groups.

In a group of 126 of these patients we col¬
lected information concerning seniority on the
job, length of time from accident to admission
to the Centre, abnormal objective neurological
findings suggesting a nerve root lesion, history
of previous episode of low back pain, and ability
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TABLE III..Relationship of Occupation,
Country of Birth and Age to Recovery of

"Satisfactory' ' Ability to Work, In Conservatively
Treated Patients

296 Per- 148 Per-
444 Satis- centage Unsatis- centage

Category patients factory of group factory of group

Note: "Satisfactory" in this table includes all those who
became so within two years of discharge from this Centre
and remained so until the end of four years.
"Unsatisfactory" includes all who were discharged so and
were unimproved two years later.

to communicate in English. Again there was no

significant evidence that these factors influenced
the prognosis.

"Satisfactory" status did not necessarily mean

freedom from pain. Of 74 patients who had
maintained "satisfactory" status during the final
two years of observation, 60% or more had pain
which in their opinion required professional or

home treatment or both.

Results in Patients Treated by Operation
Of 568 patients followed up for four years

after discharge from this Centre, 124 were

operated upon during this period. Five were

lost to follow-up within two years of operation.
Of the remainder, six had an exploratory lamin¬
ectomy only, 35 had laminectomy and disc-
ectomy, 60 had laminectomy, discectomy and
fusion, and 18 had spinal fusion only. About
half of these procedures were carried out within
six months of discharge.

These operations were performed by a num¬

ber of surgeons not connected with the W.C.B.
organization. The indications for operation were

not available to us. The surgical explorations,
however, did give us an opportunity to test the
accuracy of the clinical diagnosis made by our

diagnostic teams in this Centre, as well as that of
the radiological diagnosis by myelography and
discography, as reported by outside radiologists.

Diagnosis of sciatica due to involvement of a

nerve root was made by our diagnostic teams

in 70 patients who later were subjected to
laminectomy. The diagnosis was confirmed in
56 (80%). No definite cause for nerve-root pain
was found in the other 14, though this does not
necessarily disprove the diagnosis.
Myelography and discography were used in

a number of patients. Table IV lists these and
shows the relationship of their interpretation by
the radiologist to the findings reported by vari¬
ous surgeons at operation. The readings were

confirmed in 84% of myelograms and in 88%
of technically acceptable discograms.

TABLE IV..Reliability of Myelography and
Discography as Shown at Operation

Myelograms (before first operation)
Total number with adequate reports. 89
Correct. 75
False positive (including three wrong levels). 5
False negative. 9

Discograms
Total number with adequate reports. 25
Correct. 22
Incorrect. 3

Operations of various types were performed
on a total of 119 patients who were followed
up for a minimum of two years. Qf these 105
were followed up for three years and 82 for
four years after the final operative procedure
(Fig. 2).

3M2L

3 YEARS

79.m

13 .cn 61 .{rp I
7X

Fig. 2..Distribution of "satisfactory" (S) and "un¬
satisfactory" (U) patients at end of each year of post¬
operative follow-up. Observed 1 year 119: "satisfactory"
6 (5.0%); observed 2 years 119: "satisfactory" 40 (33.6%);
observed 3 years 105: "satisfactory" 40 (38.0%); observed
4 years 82: "satisfactory" 33 (40.0%).
NOTE: All patients operated upon and followed up two

years' minimum to four years' maximum.
D.Indicates number of patients not followed up after

this time.

It is seen that 21 patients had <<satisfaetory,,
status when lost to follow-up less than four years
after operation. Two of these had been rated
as having no permanent disability and 19 had
been awarded a permanent disability pension.

Sixteen patients were lost to follow-up while
still "unsatisfactory" less than four years after
operation. Fourteen of these had been awarded
a permanent disability pension and two prob¬
ably will not be allowed one.
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Almost all patients treated by operation who
became "satisfactory" by the end of two years
remained so, at least for a further two years.
One hundred and fifty-seven operations were

performed on 119 patients. Twenty-seven had
two operations each, four had three and one had
four.
The rate of success for surgical operations of

all types was between 30 and 40%.
Exploratory laminectomy was carried out on

six patients in the belief that an intervertebral
disc herniation was present, but none was found
and discectomy was not done. All six were

"unsatisfactory" four years later. Three were

considered to have post-accident neurosis.

Fig. 3..Distribution of "satisfactory" (S) and "un¬
satisfactory" (U) patients at end of each year after
laminectomy and discectomy. Observed 1 year 35: "satis¬
factory".5 (14%); observed 2 years 35: "satisfactory".
19 (54%); observed 3 years 32: "satisfactory".19 (60%);
observed 4 years 27: "satisfactory".15 (55%).
*.Includes one patient who had two discectomies, one
year apart.

D.Indicates number of patients not followed up after
this time.

Laminectomy with discectomy was performed
on 35 patients (Fig. 3). In one the procedure
was repeated. Most of those who became "satis¬
factory" required between one and two years
to do so, but having achieved "satisfactory"
status they tended to maintain it. The success
rate for this operation in this group of patients
was about 55%.
Discectomy and fusion was done on 60 pa¬

tients (Fig. 4). Seventeen of these 60 patients
had become "satisfactory" two years after oper¬
ation, and even after a further two years only
one-third of those followed up that far had
achieved this status.
That the rate of success was not appreciably

different whether the procedure was done at
one or multiple levels or whether at a single or
two separate operations is shown by the follow¬
ing findings.

Thirty had discectomy followed by fusion
from fourth lumbar to sacrum. Only 14 became
"satisfactory" and required between two and
four years to reach this stage.

Fifteen patients had a discectomy as a pri¬
mary procedure followed by fusion at one, two

Fig. 4..Distribution of "satisfactory" (S) and "un¬
satisfactory" (U) patients treated by discectomy and
fusion, at end of each year of postoperative follow-up.
Observed 1 year 60: "satisfactory" 1 (0.6%); observed 2
years 60: "satisfactory" 17 (28.3%); observed 3 years 51:
"satisfactory" 18 (35.3%); observed 4 years 36: "satis¬
factory": 14 (38.9%).
* .Includes 1 refusion.
** .Includes 9 refusions.
*** .Includes 8 refusions.
****.Includes 5 refusions.
D .Indicates number of patients not followed up after

this time.

or three levels at a later date. Four were "satis¬
factory" two years later, but the remainder were

unimproved. Six of these were followed up for
a further two years, but only two had become
"satisfactory" by that time.
Of nine patients who had discectomy and

fusion at one procedure at the lumbosacral level,
three were "satisfactory" at two years, but six
remained "unsatisfactory" for three years.

Six patients had a single-level operation for
discectomy and fusion above the lumbosacral
level, and three of these had become "satis¬
factory" four years later.

Fusion only was used for 18 patients, in half
of them after laminectomy had revealed no disc
herniation. The number of levels at which arthro-
desis was performed varied from one to three.
During the following four years, only four pa-

TABLE V..Types and Levels of Operations for
Fusion

FUSIONS
TypesNo. Refusions*

1. Posterior (66)
Level L-4 to S-l. 43 9
Level L-5 to S-l. 13 2
Level L-4 to L-5. 6 2
Level L3-4. 2
Level L-3 to S-l. 2

2. Combined posterior and lateral (9)
Level L-4 to S-l. 62
Level L-5 to S-l. 2
Level L4-5. 1_

3. Anterior (1)
Level L5-S1. 1

4. Unknown. 2
REFUSIONS

Techniques No.
Posterior. 7
Lateral. 3
Combined posterior and lateral. 3
Anterior. 4

*In two of these, two operations for refusion were done.
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tients reached the "satisfactory" level of ability
to work.
The type of operation used for fusion and for

refusion is listed in Table V.
Refusion was carried out on 15 patients

because of continued symptoms and pseudo-
.arthrosis. Ten of the 15 had had discectomy
and fusion previously and five of them had had
fusion alone. Only two finally reached "satis¬
factory" status.

Rates of permanent disability awards for 119
patients who were operated upon are shown in
Table VI. In about 75% of them, this was be¬
tween 10 and 15% of their rate of compensa¬
tion for total temporary disability. This table
merely tends to confirm the disappointing re¬

sults of operation.

TABLE VI..Pensions in 119 Patients Subjected to
Operation

% Awarded No.
5 . 8
10 . 47
15. 32
20 . 9
25 . 6
30 . 2
45. 1
50 . 1
100 . 1

Pension award unlikely. 4
Pension disallowed. 8

Psychological factors appCared to exert a defi¬
nite effect upon the results of operative treat¬
ment in 28 patients. Twenty-seven were seen

preoperatively and one postoperatively by a

psychiatrist.
Post-accident neurosis (anxiety state, conver¬

sion hysteria, depression) w&s diagnosed in eight
patients. In a further 19 a diagnosis of post-
accident neurosis superimposed upon an abnor¬
mality of personality was made (constitutional
temperamental instability in 11, mental inferi-
ority in three, psychopathic or paranoid tendency
in five). In 13 of these 19, some psychological
abnormality had been noted by the diagnostic
team or by the medical officer as well.
The psychological state of two patients miade

the surgeon reluctant to operate, but finally it
was decided that the physical condition war-
ranted the procedure. The psychiatrist had ad¬
vised against operation for both. Later one of
them had two operations and the other had
four, and both were still "unsatisfactory" four
years afterward.
The psychiatrist saw one patient postoper¬

atively and diagnosed neurosis. An operation
on this patient had been opposed by the ortho¬
pedic consultant at this Centre.

Fourteen of the 28 patients had two or more

operations. Twenty-three of the 28 patients were
still "unsatisfactory" at the time of their last
follow-up.
Apart from the 28, six patients were noted by

the diagnostic teams to be emotionally unstable
or to show functional overlay. Though not re¬

ferred at any time for psychiatric consultation,
all but one were continuously "unsatisfactory"
at their final follow-up.
Discussion
1. Patients Treated Conservatively
Though only 40% of these patients had be¬

come "satisfactory" at the time of discharge
from this Centre, this proportion had nearly
doubled two years later. Only 13% of patients
"satisfactory" two yeiars after discharge had
recurrence of disabling back pain within the
last half of the follow-up. Remembering that
we are dealing with a very special type of
patient with low back pain, perhaps we should
be pleased that nearly two-thirds of them were

able to resume remunerative work by the end
of two years. One-third, however, were either
unable to return to work at all or had to lay
off agjain because of the trouble in the back.
Though our understanding of the mechanism

of back pain production is very incomplete, we

believe that intervertebral disc degeneration
was present in all patients studied and was an

important predisposing dause of symptoms. If
this assumption is correct, the level of physical
and functional recovery reached in the patients
in this series may be as high as can be expected.
It is certainly our experience in this Centre that
trauma superimposed on degener&tive lesions of
other joints results frequently in considerable
permanent disability.
The lack of specificity in much of the ortho¬

dox present-day treatment and the questionable
value of much of this treatment are suggested
by the findings in this study. This and the sug¬
gestion made in the previous piaper1 that earlier
discontinuance of treatment and substitution of
placement in suitable jobs where the demands
are within the physical capabilities may well
be a rational lapproach to the problem presented
by those who continue "unsatisfactory" in spite
of treatment.
Of all patients in industry with accepted

claims for low back pain due to causes as in
those studied, there may be only (a very small
proportion who cannot be returned eventually
to a productive life by procedures at present
available to the Compensation Board under the
Workmen's Compensation Act. However, there



White: Low Back Pain Canad. Med. Ass. J.
July 26, 1969, vol. 101

may well be an irreducible minimum number
of patients for whom rehabilitative efforts will
fail because of insurmountable difficulties related
to lack of skill, low level of education, inability
to communioate and various peculiarities of
personality.

In regard to prognosis, it does seem important
that two years from the time of discharge from
this Centre appears to be a critical point. If a
man has been "satisfactorily" rehabilitated by
that time, he has a good chance of remaining
so; if his ability to work is still "unsatisfactory",
he has small possibility for escaping from that
status, under present methods of management.

2. Patients Treated by Operation
In consideration of the low rate of success in

all operative cases in this study, namely 39.5%,
certain facts should be remembered. Nearly all
operations were arranged after the patient's
discharge from this Centre.in other words, the
indications for operation were not sufficiently
definite to result in referral for the procedure
while still on a program of treatment here. Thus
it seems likely that many patients had what we

designate "an operation of frustration". These
procedures are done with the hope of alleviating
the complaint and with the assumption that, if
this is not accomplished, at least the patient
will not be made worse. In our opinion this
doctrine is extremely questionable because un¬
less the degree of improvement is sufficient to
enable the man to return to his job, he will
almost always be so disappointed that he will
be quite unlable to appreciate any lesser degree
of relief. Thus the adverse psychological effect
is very real and usually results in deterioration
of motivation and determination, so that the
level of disability is, in fact, greater than before.
Thus it appears that in 60% of the patients

operated upon in this series the results were
indeed real failures. Moreover, in many cases
it is possible that adequate preoperative assess¬
ment of the whole man would have shown the
procedure to be contraindicated. For example,
it is obviously useless to blame the patient for
operaitive failure when his personality militates
against a satisfactory result from the operation.
We might better accept the hypothesis that
unless there is an error of technique, an oper¬
ative failure is really a failure on the part of
the surgeon to arrange for more complete in¬
vestigation including preoperative pain study,
personality assessment and consideration of the
relationship of these and the man's job require¬
ments to his capabilities. Greater attention to
these factors should stimulate greater concern
on our part to treat men instead of anatomical

abnormalities in their backs. We then might
have reasonable assurance of a much higher
proportion of surgical successes.

c Five hundred and sixty-eight patientszummary who had been ^ ^ Centre for
treatment of discogenic low back pain were inter-
viewed at half-yearly intervals for four years. In¬
formation was compiled concerning their continuing
ability for work, troublesome symptoms and treat¬
ment during this period.
Of 340 treated conservatively who recovered a

reasonable level of ability to work within two years
of discharge, 87% maintained this level for a further
two years.
One hundred and nineteen were operated upon

and followed up for a minimum of two years. Dis¬
cectomy and/or spinal fusion was followed by re-
storation of satisfactory ability to work in less than
40% of cases. It seems probable that more thorough
preoperative assessment, with strict adherence to
indications for operation, would increase this pro¬
portion.
Two years is seen to be a critical period in prog¬

nosis, whether conservative or operative treatment
is used. Those who regain ability to work by this
time are likely to retain it; those who fail to do so
are unlikely to improve appreciably in the following
two years.

It is suggested that the ultimate reduction of the
proportion of patients who fail to become self-
supporting will be achieved by greater success in
suitable job placement, rather than by hopeful pro¬
longation of treatment which continues to be dis-
appointing, or resorring to surgery when its indi¬
cations are less than definite.

R , , Nous avons interviewe deux fois par an,
esumei penjant quatre ans, 568 malades qui

avaient passe* par notre Centre pour une lombalgie
d'origine discale. Nous avons analyst les renseigne-
ments obtenus concernant leur possibilite* de con-
tinuer a travailler, les symptdmes dont ils se plai-
gnaient et le traitement appliqu6 durant cette
p&iode.

Des 340 malades qui avaient &t6 trait6s par des
moyens conservateurs et qui avaient gard6 une cer-
taine capacite de travail pendant les deux ann6es de
leur mise en cong6, 87% ont pu maintenir ce meme
niveau de production pendant deux autres annees.

Cent dix-neuf malades ont ete" op£r6s et suivis
par la suite pendant un minimum de deux ans. Une
disco'idectomie et la fusion vertebrale (ou l'une des
deux), n'ont permis de r6tablir une capacite" de
travail suffisante que dans moins de 40% des cas. II
est fort probable qu'une 6tude plus complete du cas

avant l'op&ation et, en m&ne temps, le souci de
respecter rigoureusement les indications operatoires,
augmenteraient ce pourcentage. Pour le pronostic,
la periode de deux annees est consider6e comme

critique, que le traitement ait 6te conservateur ou

chirurgical. Ceux qui, a ce moment, ont reeupere
leur capacite* de travail, la conserveront probable-
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ment, tandis que chez ceux qui ne l'ont pas re-
trouv6e, ii est peu probable qu'ils s'am6lioreront
sensiblement durant les deux ann6es suivantes.

L'auteur croit que r6duire, en fin de compte, la
proportion de malades qui ne parviennent pas . se
suffire . eux-m.mes, sera plus le r6le d'agences do
placement ad6quat que Ia prolongation d'un traite-
ment qui continue d'.tre un d6sappointement ou le
recours . l'intervention chirurgicale quand ses in-
dications sont loin d'.tre d6finies.

Follow-up study in low back cases is one of many
areas of medical research relating to occupational dis-
ability sponsored by the Ontario Workmen's Compensa-
tion Board. The study demonstrates the Board's con-
tinued interest in the problem of low back injuries in
the industrial environment.
The study was designed with the advice of the Back

Study Advisory Committee, consisting of Drs. B. H. G.

Curry, Ian Macnab, J. L. Silversides, J. A. O'Reilly and
the author

Full acknowledgment is made to the many persons
within the Workmen's Compensation Board organiza-
lion for their valuable co-operation, 'advice and help
which were so freely given. Mr. W. R. Kerr, Mr. Hany
Worling and the staff of the Vocational Rehabilitation
Department have been responsible for the follow-up
interviews. W. F. C. Richardson, M.B., B.S.(Lond.),
M.R.C.S., L.R.C.P., Research Fellow, with untiring and
enthusiastic effort, has compiled and analyzed the in-
formation with meticulous care for accuracy. She has
also reread and corrected the manuscript.
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Use of the GT-5 Gastrocamera in the Study of
Experimentally Induced Gastric Ulcers in the Dog

P. T. SUM, M.D., Ph.D. and
IVAN T. BECK, M.D., Ph.D., F.R.C.P. [C], F.A.C.P., Kingston, Ont.

THE GT-5 Olympus blind gastrocamera has
reported to be of value in the assess-

ment of gastric pathology and is thought to be
most useful in the follow-up study of gastric
ulcers in man.1' 2 Since the introduction of the
gastroscope with gastrocamera attachment, intra-
gastric photography is most frequently per-
formed during gastroscopy and the GT-5 blind
gastrocamera is being used less and less. We
believe, however, that this instrument may still
be of value in the investigation and follow-up
of gastric ulcers induced in experimental animals.
In anticipation of a more extended investiga-
tion on experimental ulceration, we attempted
to determine, in the present study, which of the
areas of the canine stomach are easiest to photo-
graph with this instrument. We have also col-
lected information on the appearance of thermo-
cautery-induced gastric ulcers in the dog and,
in addition, we have observed the distribution
of an antacid gel* in the canine stomach.

From the Division of Gastroenterology and the Gastro-
enterology Clinical Investigation Unit, Department of
Medicine, Hotel Dieu Hospital, and the Department of
Medicine, Queen's University, Kingston, Ontario.
Supported by a grant from the Ontario Cancer Treatment
and Research Foundation (Grant No. 185) and the
Canadian Foundation for the Advancement of Thera-
peutics.
*Kolantyl Gel, The Win. S. Merrell Company, Weston,
Ontario.
Reprint requests to: Dr. I. T. Beck, Associate Professor
of Medicine, Department of Medicine, Hotel Dieu Hos-
pital, Kingston, Ontario.

MATERIALS AND METHODS

Surgical Procedure
Nine healthy dogs of 12 to 16 kg. body weight

were used. Under pentobarbital anesthesia, the
mucosa of the body of the Stomach was exposed
through an incision approximately 6 cm. long
on the anterior aspect of the gastric fundus near
the cardia. Ulcers approximately 2 cm. in
diameter and 3 mm. in depth were induced by
electric thermocautery according to the method
Skoryna, Webster and Kahn3 described in the
rat. In the first four dogs, eight ulcers were
produced. Four of these were created in the
body of the stomach, 1 to 2 cm. above its junc-
tion with the antrum, and the other four, higher
up in the fundus. At both levels the ulcers were
produced on the anterior and posterior walls as
well as on the lesser and greater curvatures. In
the remaining five dogs similar ulcers were in-
duced on the anterior and posterior walls and
both curvatures, but only in the lower part of
the body near to the antrum. The gastrocamera
was inserted during the operation and the ulcers
were induced while the camera was in situ, so
as to determine the optimal depth of insertion
and rotation to bring each of the ulcers in front
of the photographic lens. Once these locations
were noted, the instrument was withdrawn. The
stomach and abdominal walls were closed and


