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HISTORY OF SURGERY: FIRST WORLD WAR 
HISTOIRE DE LA CHIRURGIE : PREMIÈRE GUERRE MONDIALE

The University of Toronto’s lasting contribution  
to war surgery: how Maj. L. Bruce Robertson 
fundamentally transformed thinking toward  
blood transfusion during the First World War

I n the spring of 1914, the 
prospect of a war between 
Great Britain and Germany 

loomed as a likely possibility. 
This possibility turned to cer-
tainty with the German invasion 
of Belgium. When Great Britain 
declared war on Germany on 
Aug. 4, 1914, the ramifications 
were felt throughout the British 
Empire, including in the 
Dominion of Canada. It was 
widely seen as the patriotic duty 

of every British subject to volunteer and support the war effort. Within Canada, 
Toronto was a hotbed of pro-British sentiment, and the University of Toronto’s 
Faculty of Medicine was no exception. By the spring of 1915, the University of 
Toronto had created the No. 4 Canadian General Hospital, which was a fully 
equipped and staffed 1040-bed hospital (see Appendix 1, available at canjsurg.ca, 
for a full description). In addition to this institutional contribution, many 
Toronto medicine alumni volunteered, including such medical luminaries as 
John McCrae, Frederick Banting and Norman Bethune, whose lasting accom-
plishments are now part of the Canadian legend. McCrae, Banting and Bethune 
all volunteered to serve Canada in the Great War, the latter 2 as medical students 
from the class of 1916.

One of the most important medical advances was made by a University of 
Toronto surgeon during the Great War, and this contribution to war surgery 
and medicine is often overlooked.1 Specifically, the use of transfusion of fresh 
whole blood for the treatment of hemorrhagic shock, as championed by 
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During the Great War, Canadian military surgeons produced some of the 
greatest innovations to improve survival on the battlefield. Arguably, the 
most important was bringing blood transfusion practice close to the edge 
of the battlefield to resuscitate the many casualties dying of hemorrhagic 
shock. Dr. L. Bruce Robertson of the Canadian Army Medical Corps was 
the pioneering surgeon from the University of Toronto who was able to 
demonstrate the benefit of blood transfusions near the front line and 
counter the belief that saline was the resuscitation fluid of choice in mili-
tary medicine. Robertson would go on to survive the Great War, but 
would be taken early in life by influenza. Despite his life and career being 
cut short, Robertson’s work is still carried on today by many military med-
ical organizations who strive to bring blood to the wounded in austere and 
dangerous settings. This article has an Appendix, available at canjsurg.ca

Summary

L. Bruce Robertson next to a Canadian Red 
Cross vehicle, circa 1915–16. L. Bruce Robertson 
fonds, F 1374, Archives of Ontario, I0050290.
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Dr. L. Bruce Robertson is often relegated to a footnote in 
medical history, but this advance was pronounced “the 
most important medical advance to come from the First 
World War” by the Royal Army Medical Corps (RAMC).2 
Robertson’s pioneering work in the field and his fierce 
advocacy for its use on the front lines continues to have 
ramifications both in present-day trauma centres as well as 
on the modern battlefield. This article will summarize his 
work, which has been expertly and extensively reviewed in 
a series of articles by Pinkerton3,4

Born in Toronto in 1885, Lawrence Bruce Robertson, 
who went by his middle name, studied medicine at the 
University of Toronto and graduated in 1909. He then 
went on to pursue a 1-year surgical internship at The Hos-
pital for Sick Children. The next step in his studies was 
pivotal, as he travelled to Bellvue 
Hospital in New York. During his 
18 months there, he trained with 
Dr. Edward Lindeman, who had 
developed a multiple syringe 
technique for blood transfusion.5 
At this time, transfusion tech-
niques were still in their infancy, 
with some advocates requiring a 
direct donor (artery) to recipient 
(vein) vascular anastomosis.6 
Since then, other methods had 
been attempted and refined, 
including Lindeman’s technique. 
Following his stint with Lindeman 
in New York,  Robertson then 
went to Boston to complete his surgical training, armed 
with this newly acquired familiarity with blood transfusion 
techniques.

Robertson returned to Toronto and took up a staff 
position at The Hospital for Sick Children in 1913. He 
continued to practise transfusion (considered a surgical 
procedure at the time) using a systematized approach. 
Indeed, after his arrival at The Hospital for Sick Children, 
he and his colleague Dr. W.E. Gallie began performing 
blood transfusions in a series of surgical patients.7 Upon 
the declaration of war against Germany, Robertson’s 
response was immediate; his commission is dated Aug. 5, 
1914, the day after war was declared, and is evidence of 
Robertson’s patriotic fervour.

Despite his early eagerness, he was not deployed over-
seas until April 1915, when his unit, No. 2 Canadian Cas-
ualty Clearing Station, arrived first in England and moved 
on to Aire, France, in September of the same year. Almost 
immediately after his arrival in France, he was seconded to 
a British unit near Boulogne, No. 14 General Hospital, 
commencing Oct. 5, 1915. It was here that the impact of 
Robertson’s contribution became evident.

At this point, the practice of blood transfusion had 
been developed and gained acceptance as a life-saving 

intervention among the civilian American surgical com-
munity. However, it was not well received and was even 
denigrated within the prevailing British surgical think-
ing. The British Medical Journal had gone so far as to 
publish a review stating that “surgeons, we imagine, will 
find no good reasons … for abandoning the safe and 
 simple method of saline injection.”8 Thus, Robertson 
found himself in a unique position. As the Americans did 
not enter the war until April of 1917, the predominant 
attitude in most Allied military units was to rely on saline 
as a resuscitative fluid. Robertson’s familiarity with blood 
transfusions allowed him to be the first to demonstrate 
the benefits of blood transfusion on the battlefield. 
Indeed, one could argue that this is yet another example 
of a historical Canadian advantage that facilitated the 

confluence of ideas between the 
receding British Empire and the 
rising American superpower. 
By  virtue of its geographic 
 proximity to the United States 
and its cultural and political ties 
to Great Britain, Canada has 
been able to benefit from both 
societies.

In typical fashion, Robertson 
lost no time and performed his 
f i rst  blood transfusion on 
Oct.  30, 1915. He published a 
case series of 4 patients who 
received uncrossmatched blood 
transfusion as a proof of concept 

in 1916.9 One of the patients in this series died from 
what was likely an acute hemolytic reaction. Although 
Robertson initially argued that the risks associated with 
using uncrossmatched blood were outweighed by the 
acute need for blood transfusion in cases of hemorhagic 
shock, he would later moderate his stance to recommend 
test injections of blood before larger volume transfusion. 
As the war continued, Robertson rejoined No. 2 Can-
adian Casualty Clearing Station, was then seconded to 
another British unit, and finally returned to his home 
unit for the remainder of his service in the war. During 
his time at the Western Front, Robertson treated Allied 
forces from the sites of several famous and horrifying 
battles, including Ypres and Passchendaele. Robertson 
continued to advocate the importance of and practise 
blood transfusion, publishing further papers on the sub-
ject in 1917.10,11 One of these articles, which was pub-
lished in the British Medical Journal, summarized a fur-
ther series of 68 patients in whom blood transfusion was 
used.10 The effects on patient outcomes were outstand-
ing and galvanized interest among the British medical 
community in blood transfusion. A commentary by 
Col. C. Watson on the importance of Robertson’s work 
accompanied the article:

L. Bruce Robertson (centre) operating circa 1917. 
L.  Bruce Robertson fonds, F 1374, Archives of 
Ontario, I0050276.
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The stimulus of war and the urgent need for blood trans-
fusion has resulted in greater familiarity with the tech-
nique. For many years past we have, in England at any 
rate, trusted to saline infusion to restore the balance after 
haemorrhage. So far as my experience goes, there is no 
comparison between the results of blood transfusion and 
saline infusion. The effects of blood transfusion are 
instantaneous and usually lasting; the effects of saline too 
often transitory — a flash in the pan — followed by 
greater collapse than before. Many cases admitted in an 
inoperable condition from severe haemorrhage have been 
rendered operable by blood transfusion.

In discussing hemorrhagic shock, the Surgeon Gen-
eral of the British RAMC cited Robertson’s work and 
stated that “The main advance in treatment has con-
sisted in a return to the practice of transfusion of whole 
blood … For the popularization of this method, we are 
mainly indebted to our Canadian colleagues in 
France.”12 Taken together, these comments illustrate 
the profound impact of  Robertson’s work and how it 
completely transformed the opinion of the time. Only 
10 years earlier, commentaries in the British Medical 
Journal derided the practice of transfusion; after Robert-
son’s work, blood transfusion was recognized as a life-
saving treatment for traumatic hemorrhage. Robertson 
had been overseas for only 2 years at this point, though 
the murderous nature of the Western Front provided 
him with more than enough clinical cases to argue his 
point. Thanks mostly to Robertson’s continued work on 
transfusion on the Western Front and his ongoing 
scholarly publications of his results, the RAMC adopted 
transfusion as standard practice.

In December 1917, Robertson was invalided home, 
bringing his wartime experience to an end. After the 
war ended in 1918, Robertson returned to his surgical 
practice at The Hospital for Sick Children and con-
tinued to practise and study blood transfusion. His life 
was tragically cut short 5 years later in 1923 when he 
died from pneumonia as a complication of influenza. 
He was 37 years old.

Despite his early death, Robertson’s legacy was pro-
found. Blood transfusion for traumatic hemorrhage con-
tinued to be practised after the Great War. During the 
Spanish Civil War, a centralized blood transfusion ser-
vice was organized under the direction of Dr. Norman 
Bethune, another First World War veteran and Univer-
sity of Toronto Medical graduate. Blood transfusion 
continues to be the cornerstone of modern trauma man-
agement to this day and, not surprisingly, “what is new is 
old, and what is old is new.” The importance of having a 
walking blood bank was reintroduced to the Canadian 
Forces Health Services in 2006 while Canada was field-
ing a combat hospital in Afghanistan. Recently, a perma-
nent Canadian Forces Blood Program was created to 
support Canadian operations globally. One hundred 
years after Robertson’s transformative studies, the 

importance of blood products for resuscitation close to 
the battlefield is still paramount, and Canada is still 
 making contributions to the study of hemorrhagic shock 
and resusciatation.13,14

During the First World War, the University of 
Toronto’s Faculty of Medicine and Department of Sur-
gery contributed both institutionally and individually 
to  the war effort. One of those individuals, L. Bruce 
 Robertson, almost single-handedly changed the manage-
ment of combat casualties by demonstrating the efficacy 
of blood transfusion for resuscitation of shock due to 
hemorrhage. He was a dutiful soldier, a skilled surgeon 
and a determined scientist. Let us remember him.
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