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vascular mechanism, which latter is also an important
protective mechanism. The only favourable feature has
been that tlle patient is apparently protected in some
way from the absorption of toxic products. Whether this
is due to the disturbance- of vascularity or to flavine
rendering toxic products non-toxic has not been deter-
mined. But the eniployment of flavine and other dyes as
if they supplied royal roads to success nmust be regarded as
retrQgrade steDs. However promising this line of inquiry
may be for-the future, the introduction of freslh substances
will only be justified after some such adequate comparative
trial as we have done our best to carry out, lholdina no
brief for any particular form of treatment.

CONCLUSIONS.
In the light of the foregoing facts -the following points

Btand out clearly:
The ffavine treatment of woiinds is associated witlh-

1. Small formation of pus.
2. Slow epithelial ingrowth.
3. Delay in all the processes of repair.
4. Lingering of organisms on flhe wound suirface.
5. Some diminution in thle local and aeneral reaction

to infection.
In conclusion, we wish to aclknowledge our great in-

dlebtedncss to Surgeon-General Sir George Makins, to
whose foresight and influence the surgical observation lht
owes its existence, and to Sir Artlhur Sloggett, Director-
Greneral of Medical Services inl France, for according the
necessary facilities for these investigations. as well as to
the British Red Cross Society for provision for tlhem. WVe
lhave also to acknowledge tlle willinaness with whliclh
Colonel H. E. Cree, A.M S., assented to tlhe necessary
arrangements being made for the surgical observation hut
attaclhed to tlle general hospital under his command.
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THE TREATMENT OF PARAPLEGIA FROM
GJUNSHOT OR OTHER INJURIES OF

THE SPINAL CORD.
BY

COLONEL A. W. MAYO-IOBSON, A.M.S., C.V.O., C.B01
D.Sc., F.R.C.S.,

CONSULTING SURGEON TO THE SOUTHEIRN COMMAND.

NOTHING can b6 more deplorable than the condition of an
otherwiser hlealthy man suffering not only from paralysis
of the lower extremities, but also of the splhincters of the
bladder and rectum.
At present the condition is considered incuLrable and the

patient is condemned to a life of helplessness and misery.
iBzit is it incurable? I trust to be able to show that
there may be lhope for some of these cases by surgical
treatment.
The spinal cord is made up of a selies of local nerve

centres, together witlh a large amnount of conductincg
material resemubling nerve structure wllicll conveys im-
pressions to and from the brain. If continuity is lost, all
voliuntary action of the nerve centres below the seat of
injuLry is destroyedl.

If we can by operative merans remiedy paralysis dcue to
nerve destruction by transplanting new nierve tissuie or
part of the spinal cord of one of the lower aniimals, as I
proved possible some years ago,' wlhy'slioulQ we not be
able to obtain i'eturn of funrction in a damaged spinal cord
by excisilng the injured section and transplanting into the
gap tlhus made a portion of the spinal cord of a recently
k;illed rabbit, or perlhaps better, of a sheep or calf?

I hlave for some timIle believe-d it to be feasible, andl I now
dleliberately propose tllat such an operation shiould be tried
in cAses otlherwise incurable.
Wiitl due care in asepsis it should be possible to perform

the operation witlhout danger to life; and as tlle paralysis
in any suitable case would be complete, the condition of
tlie patient shlould not be made worse by the operaticOn,

C

even if it failed to'establish continuity. In a case of simple
fracture of the spine it may be done as a primary opera-.
tion, when it is clearly established that the cord is divided
or damaged beyond natural repair. If tlhe cord is simply
divided, possibly simple suture is all that may be required.
One of the following cases proves the possibility of

successful suture, but in tlle case of gunslhot woun(l the
injur-y will, be septic, and it is necessary that the wound
should be hlealed and all trace of septicity absent before
the operation I propose can be safely done.
Some years ago I performed laminectomy in the mid-dorsal

region in a boy suffering from tuberculous (lisease of the spinie
and paraplegia. Hie ultimately made a complete recovery, and
in due course returned to school, he being able to walk, and
ultimately even to runabouit. Unfortunately the spiial sul)port
with which he had 6een furnished was, after a time, discarded,
of course witihout advice, an(d in time he developed a well
marked hunchback, which his fellow schoolboys coinsidered it
good fun to ride on. Onle day, whie giving a boy a ride on his
back, he fell and fracttired his spine at the seat of weakness.
This was immediately followed by paralysis.

I saw hiim shortly after the accident, anid cut down on the
cord, which I found torn nearly across from behinid forwvards,
the separation behind being in width about half an inch, a
snmall part of the front of the cord onily holdinig together. On
straightening the spine the divided end(ls came inlto good apposi-
tion, and wvere fixed with fine -catgut sutures. The tlieca of the
cord was then closed by a continluotIs catgut suture, aiid the
rest of the wound was united. The patient was put u) at once
in plaster-of-Paris in the straight positioIn. ''here wvas very
little shock, and recovery from the operation was uninterrupted.
The function of the lowver part of the cord gradually returiied,
and ultimately he regainied - power over the sphiincters, andi
recovered the use of his lover extremities.
This case proves that suture of the severed cord can be

successfully performed.
During the past six months it lhas been my duty as well

as my pleasure to visit officially the Duchless of Con-
naught's Canadian Red Cross Hospital at Clivedon, and
througtl the kindness of Colonel Mewburn I lhave seen a
case there that bears out the ideas I had previously held
as to the possibility of transplantation to secure continuity
of the divided spinal cordl.
Acting on the knowledge that I had successfully trans-

planted the spinal cord of a rabbit into the human subject,
the surgeons in chlarge of a case of gunshot injury of the
spine with wound of the cord and consequent paraplegia
lhave performed a most successful operation. The spinal
cord was partly divided and otherwise seriously damaged
over a limited area by a bullet whllich ad lodged in
the spinal canal. The bullet was removed, and atter the
wound had become germ-free, the edges of the injured
part of the cord were pared and a section of the recently
removed spinal cord of a rabbit was transplanted into the
partly divided cord of the patient.

I have seen the patient on two occasions since tlhe
operation, and at my last visit the paraplegia was
gradutally passing off; function slhowed signs of returning
in the lower extremities and tlle sphincters were regaining
power-in fact, the case promises to be a brilliant success.-

Colonel Mewburn lhas kindly forwarded me an account
of the condition of the patient on Novemiiber 24tl, 1917.
Sensation ha's rettrned fromn above tlle nipple line to
3-l in. below that line. There is a general soleness over
the rest of the paralysed parts indicating tlhe beginninig of
return of sensation in tlle paralysed parts. There is a
marked tendon patella reflex, and both legs have sensation
whlen being tapped. Botlh limbs give a inarked continuous
clonus. The patient savs that he is conscious whlen hiis
bowels are moving and vwhen the parts are soiled. Bed-
sores are lhealing, and somel have quite hlealed. All the
improvements hiave dated from tlle tinme of operation two
montlhs ago.

Tlhese cases lhave encouraged me to write this slhort
paper so tllat others nay give a trial to the iimetlhod I lhave
adlvocated and so miialke ani attelmiipt to cure somne of thle
dleplorable cases of paraplegia up to the present tinle
considerecd to be incuirable.

I lhave just seen in one of the lhospitals of the Southlern
Commrand a case of fracture of the seventh dorsal vertebra
fromli gulnshot inljtury in April of tllis year. T1'he wotund
has hlealed soulndly and tlle patient is in good general
health except thlat hoe is comlpletely paraplegic, includlingt
loss of use inl thle sphlincters of thle bladder and rectum.
The condition of thle bladder hlas beenl relieved_by_thle

$ Thiis case will doubtless be reported later writhl full details by thlesmvl"eonls in chlargfe.
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performance of a suprapubic cystotoiny. I lhave advised
operation, and I lhope shlortly to help my colleague, under
wlhose care the inan is, to perform laiiminectoiny to be
followred by excision of the damaged area of the cord and
transplantation of one or lore sections of a rabbit's cord
into tlle gap, in or'der to try to secure condduction of im-
pressions between the upper and lower sedments of the
man's spinal cord.

Tlhere are, I feel suire, many similar cases of invalided
soldiers in various institutions throughout the country
wlho wvould doubtless be willing to undergo operation even
if it gives the barest possibility of success.
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'An A~e
ON THE

NECESSITY FOIR E'DUCATION IN RAD1OLOGY
AND ELECTRO-THERAPEUTICS.

DELIVERED TO THE ELECTRO-THERAPEUTICA.L SECTION OF
TH1E ROYAL SOCIETY OF MEDICINE.

BY

G. HARRISON ORTON, M.A., M.D.,
PIRESIDENT, RLECTRO-THERAPRUTIC SECTION, ROYAL SOCIETY OP

MEDICINE; RADIOLOGIST TO ST. MARYH8 hIOSPITAL.

(Abstract.)
DR. ORTON began by referring to the views expressed by
Dr. Tlhurstani Holland in -his presidential address to the
Rdntgen Society,: and in hiis letter in the JOURNAL of
Septemiber 15tlh, 1917, giving an account of the steps taken
by the Surgeon-General of the United States Armiy to
organize miilitary radiograpliciwork; as a result of a con-
ference of leading radiologists a number of schools in
clharge of experts were establislhed for the teaching of
radiographic work, whliclh mliedical officers intending to do
x-lay wvork were required to attend for tliree miontlhs; tlle
x-ray examination of r1ecruits, especially witlh reference to
clhest conditions, wvas organized, and nmetlhods for tllc
localization of foreign bodies were considered.

Dr. Ortoi said tllat tlle organization for military x ray
work lhad been carried out in this country without consul-
tation witlh leading radiologists, witlh possibly one excep-
tioni, and added that the same remark applied to electro-
tlhesapeutics. In Marchl, 1917, the council of the Electro-
tlherapeutic Section of the Royal Society of Medicine
appointed a small committee, with Sir James Mackenzie
as clhairmiian, to consider the best manner in which to deal
witlh questions conceruing tlle status of medical men
liolding positions as radiologists and electro-therapeutists,
and tlle steps wlhich should be taken for the promotion and
teacliing of radiology and electro-therapeutics. After full
consideration had been given to the matter at several
meetings tlhe following letter was addressed to the Vice-
Clhancellor of tlle University of Caambridge on May 26th,
1917:

Dear Sir,
The call for some organizationi of the members

of the medical profession who practise radiology and
other branches of electro-therapeutics is urgent, and
there is great need that some steps should be taken to
establish these subjects on a proper footing- both in
regard to the public and the profession generally. At
present no standard exists; there is no organized
teaching of the subjects, and those medlical men who
have taken up this branch of medicine have lhad to
pick up their knowledge almost entirely by experience
-at the expense of their patients. The result of thiis
haplhazard state of things is well depicted by Captain
Thurstan Holland in his presidential address before
the Iontgen Societ'y-the lack of knowledge on the
part of those wVho have been responsible for placing
totally untrained men, both lay and medical, in charge
of most of the military x-ray departmients has led1 to
endless tragedeies, wlhile in civil practice m-nuch suffer-
ing wouldl be savedI if comnpetent radiologists were in
charge of the departmuents. In civil general hospitals,

Jourflal of fl,e Rdntgen ,Society, Januiary, 1917, vol. xiii, NTo. 50.
BRITISHEB MEIDICAL JOUItNAL, November 18th. 1916, P. 696. A ftiller
exp)ression of Dr. Holland's view was contained in an address putib-
lihed in the JOURNAL of March 3rd, 1917, p. 285.

where the x-ray department is properly organized,
fully 10 per cent. of a]l the patien'ts who enter the
doors of the lhospital find their way to this depart-
inent, and this in spite of the fact that those in chargd
are so over-burdened with routine work that there is
no time for research or the undertaking of new branches
of diagnosis and treatmient.
As the Qutcome of a discussion at the Council

Meeting of the Elertro-therapeutic Section of the
Royal Society of Medicine on March 16th of this year
a small committee was formed to consider-

(i) The best means of raising the status of radiology
and electro-tlherapeutics to their rightful place among
the branches of medicine, and to attract the better class
of medical men to take up these special subjects.

(ii) To suggest what steps should be taken to provide
teaching in radiology and electro-therapeutics.
At this meeting, after a prolonged discussion, a 'sub-

committee was elected to go into this matter. After
considering several schemes the subcommittee
suggested that it was not advisable to start any pro-
gramme of teaching in London until it was know-n if
facilities could be offered for granting a diploma at
Cambridge or soae other university.

It was decided to approach Cambridge University
in the matter, as it was stated by one of the mdmbers
that funds would be found not only to provide for tho
necessary expenses, but also to equip, maintain, and
eventually to endow a Research Hospital and Chair
if these facilities were grante(d by this University.

It is intended that the schemne shall be started on
broad lines, in order that developmiient may not be
hampered, the objects being:

(i) To provide a standard in these subjects.
(ii) To provi(le the teachinig that will be necessary,

together with the facilities for hospital experience.
So far as it has advanced at present the scheme of

the Subcomimittee provides for:
A. A central organizationi in London), housed in an

institute, where teachin,g facilities woulld be available
in the scienitific part of thie curriculum, the practical
experienice being available in the large hospitals.
Later, if necessary, cenitres could be started in -other
towns.
B. A post-graduate dilploma in one of the older

unliversities where a researchi hospital would be built.
This lhospital wotuld be devoted to the scientiflc in-
vestigation of the many physiological, pathological,
and physical problems that are waiting to be, worked
out. This hospital would be available for those who
vished to worlk pn various problems, and especially for
those who were Ilnvestigatinig with a view to the M.D.
thesis.

Appended you will find outlinies of: A, The London
Schemle; B, the (Cambridge Scheme:

A. The LIondon Scheme.
A representative board, elected annually, would be

responsible for this scheme.
1. The intention is to provide a central institute in

London, equipped for general organization, and also-
for post-graduate teaching, where the necessary
appliances would be available for demonstrations,
and where all lectures on scientific subjects could be
given.

2. Arrangements would be made for teaching in
physics, chemistrv, pathology, and clinical medicine,
and for lectures by specially qualified miedical men in
those branches of radiology in which they had
specialized. Special lectures and demonstrations in
allied subjects would also be arranged, and whenever
distinguished colleagues from abroad visited this
country they would be invited to deliver lectures.

3. In conjunction with the university which grants
the diploma, the board would draw up the general
lines of teaching, not only for the London. school, but
for aniy other schools that might be fornmed.

4. The board would arrange for students to hold
appointments as clinical assistants in the various x ray
aind electrical departments that would be available in
the London hospitals.

5. The board would arrange centres throughout the
country in close touch with the central institute,
wvhere it would be possible to arrangle for post-graduate
teachinig.

6. The institute would be the centre for the spread
of kinowvledge of these svubjects and of tlle work done in
this counltry; and, if possible, the existing x-ray journlal
would be utilized as its official organ.
In the future it -is probable that many overseas

workiers will b)e attractedl to thlis counatry, and a strOomg
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