


1. New techniques in the treatment of wounds & infection:

One of the main problems facing the 
RAMC was infections, mostly caused by 
gas gangrene.

• Contaminated conditions
• Sheer number of wounded men

Do you think aseptic surgery was 
possible? Why?

As a result of this, other methods of 
treatments were needed. This caused 
conflict between the medics on the 
front line and the doctors in Britain

Imagine a soldier has arrived at your 
ADS with severe infection. There are 
signs of gas gangrene already… What 
are your options for his treatment?

Stick your copy of this in to your books 
and then rewrite a summary in your own 

words for these techniques / options.



Stick in and study sources A & B:
- What is the CONTENT of each source?
- What conclusions can you draw from the fact the soldier in A needed to have a limb re-amputated when he 
returned home?
- Make a list of inquiries (questions) sources A&B would be useful for answering…



2. The Thomas Splint:
In 1914/15, men with a gunshot or 
shrapnel wound to the leg only had a 20% 
chance of survival.

Why do you think this was?

• Compound fractures pierced the skin = infection and broken bone inside the leg
• If the femur (thigh bone) was fractured this would lead to massive muscle damage 

and bleeding into the thigh

The splints they originally used didn't keep the leg rigid so by the time they arrived at the CCS the 
soldier will have lost a lot of blood, would be in shock and maybe already developing gas 
gangrene.

Those who survived had their leg amputated at the CCS.

The Thomas Splint was developed in the late 19th Century by Hugh Thomas and was designed to 
stop joints moving

Do a Thomas Splint on your Features Log



3. Mobile X-Rays:
X-Rays were used from the start of the war, mainly to identify shell fragments and 
bullet wounds that if not removed from the body could cause infection. Two X-
Rays were taken from different angles to help the surgeon locate the shrapnel and 
bullets.

Problems with X-Rays on the Western Front:
• X-Rays couldn’t detect all objects in the body eg fragments 

of clothing
• The length of time a wounded man had to remain still was 

several minutes which could cause problems depending on 
the wound

• The tubes used in X-Ray machines were fragile and 
overheated very quickly therefore could only be used for 
about an hour at a time to then cool down. This was a 
problem due to the number of wounded soldiers – the 
solution was to have 3 machines in rotation

• The USA had developed better technology and bulbs but 
this wasn’t available until 1917 when the USA entered the 
war



The Base Hospitals and some of the larger CCSs had static x-ray machines as part of their 
equipment. There were 6 mobile x-ray units operating in the British sector of the Western 

Front that could be called upon.

Setting up the mobile unit took 
some time.

• A tent was attached to the 
back of the van with a table 
where stretchers could be 
placed

• The x-ray machine was placed 
next to the table linked to the 
engine

• Equipment for processing the 
x-ray films was set up inside 
the van

• Quality wasn’t as good as the 
static x-ray but was sufficient 
in identifying  the shrapnel 
and bullets

How useful is Source D for an enquiry into the use of mobile
X-Rays on the Western Front?

Remember – What does it not tell us as well…?



How could you follow up Source C to find out 
more about x-rays on the Western Front?

In your answer you must give the question you 
would ask and the type of source you could use

NOP this source



4. Blood (Transfusion & Storage): What can you remember about blood storage? 
Rewrite this paragraph

So, WWI – Casualty rates were huge, storage of blood was 
vitally important.

• Sodium ____________ stopped it __________, a citrate 
_________ solution allowed it to be ______ for up to 4 weeks, 
this led to the creation of blood _______ by the British.

• __________ also discovered how to __________ and store 
crucial blood cells which could then be bottled, packed in 
____ and used when __________ (after a battle), 
contributing to the growing blood banks.

Citrate

clotting

glucose

banks
stored

ice

needed

scientists

Separate



The identification of blood groups and the use of blood 
type O as a universal donor blood type meant that the 
risk of being transfused with the wrong blood was 
reduced. The problem of clotting remained and there 
was never enough blood to meet demand. 

As the war went on, advances in storage of blood were 
made:

• 1915: American doctor Richard Lewisohn discovered 
that by adding SODIUM CITRATE to blood stopped it 
from clotting, the need for donor-to-donor transfusion 
was removed

• 1915: It was discovered that blood with sodium citrate 
could be refrigerated and stored for up to 2 days

• 1916: Francis Rous and James Turner found that by 
adding citrate glucose solution to blood, it could be 
stored for much longer – up to 4 weeks. 

• When planning a big attack, they could now ask for 
donations in the weeks before to prepare for the 
demand!



4. Blood (Transfusion & Storage):
• The main work on blood transfusions took place at the Base Hospital in 

Boulogne.
• As you know, this had been done by syringe and tube from one patient to 

another which avoided the patient going into shock.
• Due to the relative success of these transfusions, more and more were done 

at the CCS as routine.

Geoffrey Keynes, a British doctor and lieutenant in the 
RAMC, designed a portable blood transfusion kit that 
was used closer to the front line.

Main problem with Keyne’s kit was the lack of 
refrigeration available so it did not use stored blood. 

He did however add a device to his blood bottle to 
regulate the flow which helped prevent it from 
clotting. 

What can you remember about blood storage?



What can you learn 
about Geoffrey from his 

Medal card?



“I spent 2 weeks studying with the Harvard [Blood 
Transfusion] unit and during that time I contributed 
something by devising an improved apparatus. I 
went back to the CCS where I was working and 
introduced the method there. It saved countless 
lives of men who would have otherwise died from 
shock and loss of blood. It provided an incomparable 
extension to the possibilities of life saving surgery. A 
preliminary transfusion enabled me to do a major 
amputation single-handed. A second transfusion 
then established the patient firmly on the road to 
recovery that he could be dismissed to the war 
without any further anxiety”

An interview with 
Geoffrey Keynes in 1980

NOPCAT this source, remember strengths and 
weaknesses…



The Battle of Cambrai 1917
The use of stored blood was clearly shown in 1917 at the Battle of 

Cambrai. Before the battle Oswald Hope Robertson stored 22 

units of type O (universal) blood in glass bottles stored in 

ammunition boxes packed with ice and sawdust. He called this a 

blood depot. 

During the battle he treated 20 severely wounded Canadian 

soldiers with the 22 units of blood, some of which was 26 days 

old. None of the wounded were expected to survive due to their 

injuries and going in to shock, of the 20, 11 survived!

This was the first time stored blood was used to treat shock, and 

although only small scale, it showed its potential. The outcome of 

this was that following Cambrai, only the most severely wounded 

were taken to the CCS, reducing pressure.

Write a letter to the Prime Minister explaining the advances in blood storage and the successes from 
the Battle of Cambrai in 1917. 

Pay particular attention to the pressure on the CCS from the massive casualties, what might your 
encourage the Prime Minister to do…?



5. Head injuries and Brain surgery

About 20% of all wounds in the British sector of the Western Front were to 
the head, face and neck. WHY?

Injuries to the brain were very likely to prove fatal at the start of the war 
because:
• The issue of infection applied just as much to the head as other parts of 

the body
• There were difficulties involved in moving men with head injuries through 

the chain of evacuation as they were unconscious or confused
• There were very few doctors who had experience of neurosurgery 

(nervous system, brain & spinal)

Observations quickly led to improvements, Harvey Cushing developed new techniques in brain 
surgery on the Western Front using Magnets to remove metal fragments. He used local 
anaesthetics when operating as general anaesthetics made the brain swell. As he observed more, 
he learned more too. He operated on 45 patients in 1917 with a 71% survival rate.

Brain and head surgery became part of the routine treatments at the larger CCS’s as it was noted 
the sooner treatment was given, the higher the chances of survival. Patients also remained at the 
CCS for 3 weeks following surgery and all head injuries were carefully examined as it was observed 
that sometimes fairly minor injuries could be hiding something worse.



NOPCAT Source E, remember 
strengths and weaknesses.. 



6. Plastic Surgery

GRAPHIC

WWI plastic Surgery video



6. Plastic Surgery
The development of plastic surgery was largely the world of Doctor Harold Gillies. Before the war 
he was an ENT (ear, nose and throat) surgeon. He was sent to the Western Front in January 1915. 
Head injuries that didn't kill could cause severe disfigurement. This led Gillies to become 
interested in facial reconstruction. He had no experience in this work so devised new operations as 
he met each patient.

The intricate operations and 
recovery that were required 
in plastic surgery could not 
be carried out in France so it 
was done in Britain. Gillies
helped design the Queen’s 
hospital in Sidcup, Kent to 
meet his needs. By the end of 
the war, nearly 12,000 
operations had been carried 
out!
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