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weeks. Twenty-four hours after the second injection the white blood 
count had risen to over 20,000-whether propter or post I-but this 
increase was not sustained, and although G. stated that he felt much 
better no ,signs of improvement could be observed. 

The commencement of profuse night' sweats, the more hectic type of 
temperature, and the patient's wasting led to the presence of pus being 
suspected, and on September 10 aspiration of the liver was performed under 
general anresthesia. While on the operating table a distinct bulging of 
the thoracic wall over the liver was clearly discernible for the first time. 
The right lobe was aspirated at three different levels and from, each of 
these points the needle was inserted into the liver first directly inwards, 
then upwards, downwards, forwards and backwards, so that very little of 
the right lobe can have been unexplored. No pus was discovered, but 
nevertheless some benefit from the aspiration was expected. However, 
this hope was disappointed, for the liver remained unaltered in size and 
his general condition unimproved; indeed, two days subsequent to the 
operation he appeared considerably worse. 

The possibility of tertiary syphilis was then considered, but no 
specific history could be obtained although the patient acknowledged 
frequent exposure to infection. However, he was put on anti-syphilitic 
treatment, and with most striking results. There was an almost imme
diate improvement in his condition, the temperature steadily fell, and in 
three days reached normal. In another three days the hepatic enlarge
ment had diilappeared; the red blood count and colour index rose rapidly, 
and the patient made a quick and uninterrupted recovery. In the mean
time a Wassermann's test had been carried out and the occurrence of a 
positive reaction resulted in the hypothetical diagnosis becoming a 
certainty. 

A perusal of the medical history sheet shows that in 1911, before 
coming to Mauritius, G. was detained in hospital for over six months and 
underwent several operations for" Abscess C.T."; the after-knowledge 
of the case leads to the suspicion that this very resistant condition may 
also have been syphilitic in nature. 

REPORT ON FOUR HUNDRED OPERATIONS UNDER SPINAL 
ANALGESIA AT THE CAMBRIDGE HOSPITAL, ALDER
SHOT. 

By MAJOR J. W. H. HOUGHTON. 
Royal Army Medical Corps. 

SINCE the introduction of spinal analgesia into this country, following 
the pUblication of Mr. A. E. Barker's paper in the British Medical Journal, 
March 23, 1907, the use of this method for the induction of amesthesia 
has rapidly extended. The method was first adopted in the Army by 
Major Spencer in 1907, and a report of our first fifty cases can be found 
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in the JOURNAL OF THE ROYAL ARMY MEDICAL CORPS, November, 1907. 
There appears, however, to be still some diversity of opinion amongst 
surgeons as to the drug most suitable for this purpose, as well as some 
doubt as to the range of applicability of the method. 

It may be useful, therefore, after five years' experience of this method, 
to record the following table of cases where the drug used has been the 
same in every case, and in which almost all were injected by the same 
operator using the same technique. 

The choice of a drug for injection into the lumbar sac has gradually 
been narrowed to one of three substances, namely, stovain, tropacocain, 
and novocain. 

Having reported previously in the JOURNAL OF THE ROYAL ARMY 
MEDICAL CORPS, August, 1908, and October, 1909, my experiences with 
these drugs, it is only necessary to repeat here that the 5 per cent 
solution of stovain and glucose, as formulated by Mr. Barker, has given 
the most consistent and reliable results. This conclusion is well borne 
out by the results of these 400 cases, in all of which this solution was 
used during the past two years in the Cambridge Hospital, Aldershot. 

SUMMARY OF OPERATIONS. 

Herniotomy 
Appendicitis (acute) 
Appendicectomy (a jroid) 
Gastro-ehterostomy 
Intestinal anastomosis .• 
Other laparotomies 
Operations on kidney .. 
Resection of ribs for empyffima 

Total abdominal operations 

Piles (Whitehead) and fistulffi .• 
Pubis and genitalia 
Reducing dislocation of hip ., 
Amputations: Thigh, leg, foot 
Wiring fractured patellffi 
Internal semilunar cartilage and knee 
Other operations on lower limbs 
Failures to enter dural sac 

induce analgesia 

Total 

Total abdominal and non-abdominal operations 

111 
44 
44 
2 
2 
7 
1 
1 

212 

45 
65 

1 
3 
5 

20 
49 

Nil 
Nil 

188 

400 

There are one or two points in this table which call for remark :
There was in this series no case of failure to enter and inject the 

spinal sac. 
There was no case where injection was not followed by adequate 

analgesia. 
There was no case which gave cause for any anxiety as to the safety 

of the method. 
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The patients were mostly young soldiers, and I had the advantage 
of three years' previous experience with this procedure, both in the Queen 
Alexandra Military Hospital in London and in Africa. 

There were only two cases in this series where a general amesthetic 
was employed to supplement the spinal injection. The first was a 
patient very debilitated by tuberculosis, whose femur was amputated 
for a tuberculous knee. This man was given chloroform before entering 
the operating theatre, as he was in too great pain to be moved otherwise. 
While under the general antBsthetic 5 cg. of stovain were injected into 
his lumbar sac for the purpose of minimising the shock of the amputation. 
The influence of stovain in diminishing shock has so recently been 
reported on by the Arris and Gale Lecturers, British Medical Jm~rnal, 
April 27, 1912, that it is only necessary to state here that my clinical 
experience leaves me in complete agreement with their findings. 

The other man who was given chloroform was a case in which a 
ruptured appendix was suspected. He was given 5 cg. of stovain and 
the abdomen opened; a perforated duodenal ulcer and peritonitis was 
found, and the ensuing operation of gastro-jejunostomy, which occupied 
one hundred minutes, was completed under chloroform. 

There is another advantage of this stovain-glucose solution, which 
apparently has not been fully realized. Although doubts have been 
expressed by workers in this field, as to the extent and duration of the 
analgesia which may be expected after a given injection, there is no 
doubt that these can be estimated beforehand with comparative certainty 
by the use of an injection compound of a higher specific gravity than 
that of the spinal fluid. 

The solution, containing 5 per cent stovain and 5 per cent glucose, 
is heavier than the cerebrospinal fiuid, it has a specific gravity 1'023, and 
the specific gravity of cerebrospinal fluid is 1'007. Thus, by elevating the 
pelvis of the patient before injection, the solution can be localized to any 
given segment of the spinal cord, as the solution will flow to the most 
dependent part of the spinal canal, and the extent of the analgesia cap 
thus be determined before any injection is given. 

As regards the duration of the analgesia, I have found that, with 
trifling variations, an injection of O·g C.c. of this solution, which contains 
4t cg. of stovain, maintains analgesia to the level of the umbilicus for 
forty-five minutes. This gives ample time for operations on hernia and 
appendicitis. 

The amount of this solution that may be used can be increased, and 
in one case in this series the injection 6f 1'2 c.c., or 6 cg. of stovain 
was ample for the performance of the operation of gastro-jejunostomy. 
Tliis was a severe test of the method, and its success a striking demon
stration of its potentialities, as complete analgesia was maintained at the 
level of the xiphisternum for the forty minutes required to complete the 
operation. 
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As regards the after-effects of injection, in these series they were 
fairly constant. 

In 24 per cent of the cases when the analgesia extended above the 
umbilicus, slight faintness or nausea came on from ten to fifteen minutes 
after the injection. This passed off in ten minutes, when the pati~nts 
became drowsy and comfortable. 

On returning to the ward, 7 per cent of the patients vomited; amongst 
these were several cases of abdominal trouble, which had been vomiting 
before operation. 

Headache was reported in 40 per cent of the cases. It was usually 
mild and seldom interfered with the patients' sleep. 

In 35 per cent of the cases injected there was no discomfort of any 
kind, either during or after operation, and, in the words of the theatre 
attendant, "they did not turn a hair." 

Whether spinal analgesia or some form of inhalation anresthesia is 
preferable for routine use is a question for the decision of the individual 
surgeon. In the hands of a careful administrator, and in cases where 
analgesia is neither required nor obtained above the nipple line, the use 
of this stovain-glucose solution is at least as safe as that of chloroform. 
Its field of usefulness is therefore restricted when compared with in
halation anresthesia. On the other hand, life-saving operations can be 
performed under spinal analgesia in cases where chloroform or ether are 
inadmissible, such as amputation of the leg for gangrene in a patient with 
advanced cardiac disease. With stovain analgesia there is an absence 
of shock during operation, which is not obtained under inhalation or any 
other form of anresthesia, and the muscular relaxation is so complete that 
much less time is required to complete an operation than if chloroform 
were used. 

For those who can always command the services of a good anresthetist, 
the choice of an anresthetic is not a pressing matter, but for those who 
work abroad and have to operate short-handed, or perhaps even single
handed, a knowledge of spinal analgesia is a most valuable asset. To 
obtain the best results with this method the operator must have experience 
of the technique. It is among the first fifty or one hundred cases injected 
that incomplete analgesia or other troubles are likely to occur. 

It is particularly suitable for routine work in the Army. The soldier 
is not only an excellent subject but prefers this method to chloroform. 

The apparatus required is small and inexpensive. It will fit into a 
coat pocket. 

On active service a knowledge of this method will more than repay 
the slight trouble involved in the. mastery of its details. Under such 
conditions time is often very limited and assistants few. An anresthetist 
may not be present. With a syringe costing 25s., and eightpence 
worth of stovain, two men can be surgically treated in less time than it 
takes the average chloroformist to render one patient insensible. 
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