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THE anatomy and contents of the perldmal space (1) (2) and satisfactory 
methods of admirnstermg peridural segmental block anaesthesia have been 
adequately described m the hteiature (8). During the last few years the tech- 
tuque has been used in 1,286 surgacal cases in the operaliug rooms of the Van- 
couver General Hospital. The anaesthetic drug used e:~cluslvely was 2 per cent 
xylocaine (hdocame) an aqueous soluhon, or wath adrenalin (1:800,000 or 
1.200,000) added to lengthen the achon otE the drug: the needles found most 
satisfactory were No. 18 T with s t ra ight  and huber points, manufactured by Bec- 
ton, Dickinson & Company On the basiis of tins climcal experience it is established 
that pendural segmental block anaesthesia deserves greater popul~xity among 
anaestheslologists, and that it should have increasing importance iu the arma- 
mentarium of those who use regional methods 

It is accepted that the techmque is somewhat more difficult to master than 
others, and that lnduchon of anaesth,~sia requires a longer period of time, but 
experience should minimize both of these problems However, it is probably 
contraindicated when open reduction of fractures is to be undertaken, with the 
excephon of SmRh-Peterson nalhng The slight delay in onset of anaesthesia 
makes it possible to move the pataent from bed to bell table before blc)od pressure 
changes occur In adchtlon, pahents undergoing cystoscopy and transttrethral re- 
section should not have peridural anaesthesm unless the urologist as willing to 
wa~t until the anaesthesia as effeclave 

T A.BLE I 

COMPLICArlONS (604 cases) 

Faalure or mcomplel e 13 (2 12%) 
Lumbar puncture 6 (1 0%) 
Needle m veto 1 (0 17%) 
Atelectasls 1 (0 17%) 
Sore back 2 ({3 33%) 

Table I illustrates the complications encountered m 604 consecutive cases. 
Pendural segmental block anaesthesia has many advantages when used for 

surgical procedures below the diaphragm 3nnese include its suitability for cardiac 
and poor risk cases (especially ff prolonged surgical procedures are; necessary); 
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its freedom from post-anaesthetic sequellae; and its non-explosive ch~_racter. It 
is suitable for outpatients, and single injections may be repeated ~dthout danger. 

Dogliotti's "Loss of resistance" techmque (4) (5) is the only satistactou7 method 
of entering the peridural space with certainty, m the lower thoracic and lumbar 
regions. By this method a suitable needle is placed in the substance of the 
ligamentum flavum, its styler is removed, and a 5 e.c. syrmge filled with 2 per 
cent xylocaine solulaon is attached to its hub. Constant forceful pressme is then 
maintained on the plunger of the syringe as it is advanced slowly through the 
ligamentum flavum and until it passes through the periosteal layer of dura .and 
enters the peridural space. At that moment resistance to injection of the solution 
will suddenly disappear, and the solution wtll flow rapidly into the peridural 
space. It is possible that the plunger of the syringe may stick in the barrel, and 
thus prevent transmission-of the pressure change as the needle enters the peri- 
dural space. To make certain that this does not occur, a small bubble of air is 
allowed into the 5 c.c. testing syringe. Then increased pressure ,on the plunger 
will compress the bubble ff the plunger is freely movable and the point of the 
needle is still in the ligamentum flavum. 

First attempts at peridural puncture should be made at L 2-3 or L 3-4, allowing 
ample time for the technique, and the amount of anaesthetic drug injected into 
the peridural space should not exceed 10-15 c.c. (2fg xylocaine). "When suflaclent 
skill and experience have been acquired, the peridural space may be entered 
at the optimum level and larger amounts of anaesthetic drug injected, u]? to 20 c c. 

All patients for upper abdominal surgery should have gastric suclaon started 
on the ward and should be sent to the operating room with a Levine tube m 
place If doubt exists whether the patient's stomach is empty, then tJae palSent 
should be kept awake during surgery or endotracheal intubation ,;hould be 
carried out. 

An intravenous infusion should be started before or mamediately after (~m- 
mencement of peridural anaesthesia. If the stomach is empty, pentothal 0.2 per 
cent added to the intravenous solution will prevent any possibility of drug 
reaction, and can be combined wath nitrous oxide analgesia to keep the patient 
lightly asleep during surgery. 

Frequently it is impossible to test levels of anaesthesia, or to keep the patient 
in an anaesthetic room until pendural block xs complete. To avoid having a con- 
fused, struggling patient when surgical preparalaon is commenced, it is best to 
keep the patient either awake enough to co-operate, or asleep. In addil:ton special 
care should be taken to ensure that leg restraints are properly apphed, and that 
both arms are securely fastened. When surgical preparation and draping are 
complete the patient can be given hght general anaesthesia. 

Single injection peridural block has proven satisfactory for many surgical 
procedures below the diaphragm. These have included, all pelvic and gynaeco- 
logical operations, rectal surgery, hermorrhaphy, lumbar sympathectomy, ap- 
pendectomy, circumcision (adult), nephrectomy, nephrolithotomy, plastic suJ~gery 
of kidney and ureters, all suprapubic urological procedures, la~inectomy, spine 
fusion, excision of pilonidaI sinus, ligation and stripping of varicose veins, mid 
thigh amputation, Srnith-Peterson nailing of fractured femur, meniscectomy, and 
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exploration of the knee ]omt. Complications have been relatively few, and most 
of them have been due to inexperience. 

Table II will serve as a guide for choosing injection sites. 

TABLE II 

SINGLE INJECTION SITES 

Procedure Site Type of needle 

Cholecystectomy Tio-11 or Stra~ghl T 
Gastrectomy Tn-~2 
Perforated ulcer 

Kadney T~a_~ Stralgh t T 

Abdomen Tzi_~. or Strmgh t T 
Pelvis T~-L1 

Herma T~r-Lx Straight ~" 
Lumbar sympathectomy 

Pflomdal sinus L~_~ or Strmght 1" 
Fractured hxp L2_~ 

leg 

Lammectomy Not  at disc Straight 

Rectum La_4 or 
Prostate L4-5 Huber $ 
C~rcumcxslon 

]" Means that flo~ of solutlon is directed cephaIad 

,L Means that flo~a of solutmn is directed caudad 

Continuous catheter peridm'al segmental block may well prove to be the most 
satisfactory method of regional anaesthesia yet devised. An experienced anaes- 
theslologist can place a catheter with certainty in the peridural space at any de- 
sired level. Anaesthesia may be maintained during long surgical procedures, and 
post-operative pain contxol may be supplied in selected cases (6).  This method 
has proved excellent for the follo~dng surgical procedures: gastrectomy, chole- 
cystectomy and exploration of common duct, bilateral herniorrhaphy, ligation of 
ilfferlor vena cava, bowel resection, and embolectomy. It may, however, be used 
in any surgmal proeeduxe in which the chagnosis is in doubt or which may re- 
quire longer than 116 hours. 

Table III indicates the injection sites, and the catheter direction. 
As yet, plastic tubing suitable for catheters is supplied only in rolls 100 feet 

long, which must be cut into 36" lengths. When cut, the catheters are fitted 
with stylets made from No. 6 or No. 6 tonsil wire. The stylets should be about 
40" long, and must have the ends filed smooth so that they will not damage 
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q ~BLE [ll 

CATHGTER INJECTION 51TES 

Procedure Site I vpe of needle 

Gastrectom~ ] 111--11 Of Etra,gh t T 
Gall bladcler 3 u-, 

Bowel resecuon 1 u-i or Straight I" or 
L~gate mf yen t ca~ a l ~ -L:  H uber  ~" 

Abdomen 
P e h  ~s 

Bilateral h~r~l~ I ~, Hubcr 1" 
leg~ 

Embo]ectonlx ] _~nr H u b t r  
L]- i  

the ca the te rs  T h e  p r e p a r e d  ca the te r s  should  be  w r a p p e d  separa te ly ,  each  wi th  
a c a the t e r  adapte r ,  and au toc l aved  at  250 ~ for  five minutes  

Fo l lowing  p l a c e m e n t  of a need l e  m the p e n d u r a l  space,  at the se lec ted  level 
file s ty le t  is w i t h d r a w n  unt i l  It ts a b o u t  ~" res ide  the  c a t h e t e r  at  o n e  e n d  
( F i g u r e  1) T h e  need l e  ts fl,ced and the  ea th e t e r  is gen t ly  inse r ted  into the  lumen  
of  the  needle ,  wi th  its eu rve  towards  the  d l r e c h o n  it is to go  m the p e n d m a l  
space  As the  end  of the  ca the t e r  reaehes  the  need le  p o i n t - a n d  the s p a c e - a  
eha rae t e r l shc  res t s tance  ~s a lways e n c o u n t e r e d ,  un~ l  the  end  of the  ca th e t e r  has 

i Ca~r162 about ~ be inserted. Into ~eed]e 
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Fic 2 Catheter m pendura] space stylet partly withdrawn 

passed into the perldural space When the resistance ceases then the stdlette 
i 

should be withdrawn from tlae catheter as the catheter xs advanced throug~ the 
point of the needle (Figure 2) The catheter need only be advanced far enough 
into the perldural space to make certain that at will not be !pulled out of the 

F~ 0 Catheter m p~sJt2on for taping 
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FXG 4 Catheter taped to pabe~t's back 

Fm 5 Pataent m supine pos~hon Catheter and loaded syringe shown 

space, as the needle ~s threaded backwards along the catheter The catheter can 
then be 'taped to the pahent's back, after the catheter adapter has been attached, 
and a test dose (2-,3 c c 2 per cent xylocalne) can be gwen to rute out spinal 
The pataent is reposflaoned on the opet alang tabte, and ff no anaesthesia ~s present 
within five mmutes, a full dose of 15-20 c c of 2 per cent \yloeame Js mlected 
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into the catheter. This may be repeated at hourly intervals. Catheters should be 
removed before the patient leaves the operating room. 

Vasopressor drugs are not administered in either single injection or continuous 
catheter peridural anaesthesia unless the systolic blood pressure falls below 
80 mm. Hg., in normo-tensive patients, or uuless the patient's condition requires 
careful regulation of the blood pressure. For this reason it is extremely important 
that blood pressures be taken at frequent hn~tervals, especially immediately after 
peridural injections have been made. Age, site of injection of the anaesthetic drug, 
and amount inlected will all tend to. influence the blood pressure. Table [V for 

T A B L E  I V 

S I N G L E  INJECTION P E R I D U R A L S  

Age No vasopressor Vasopressor 

10-19 16 
20-29 29 3 
30-39 29 15 
40--49 24 15 
50-59 11 21 
60-69 16 19 
70-79 8 33 
8(}-89 3 12 
90 + - -  1 

single injeetaon peridurals indicates that on the basis of age alone vasopressor 
drugs are unhkely to be required m patients under 80 years of age, and that a 
percentage of patients m all age groups ws not need them. If hypoteusion does 
occur in healthy palaents, owing to peridural segmental block, a rniDirnunl blood 
pressure of 80 ram. Hg. systolic is considered safe, and will produce a relatively 
bloodless operative field, with minn-nal blood loss. 

Additaonal assistance in providing a bloodless field for surgery of the spine 
(laminectomy, spine fusion, and pllonidal sinus excision) may be provided by 
using 2 per cent xylocaine with adrenalin added (1:800,000 or 1:200,000) as the 
adrenalin produces a local vasoconstIlction at the site of action. 

Methedrine (Methamphetamine) and neosynephrine are the drugs of choice 
for maintenance of blood pressure. Methedrine is administered 5 mg~ct, intra- 
venously and 15 mgm. intramuscularly to maintain blood pressure in poor risk 
cases, and frequently will raise the blood pressure to safe levels should serious 
hypotension occur. If more active control is necessary, 4 mgm. of neosynephrine 
may be added to 500 c.c. of intravenous solution, and the mixture used to main- 
tain the blood pressure at satisfactory levels, by varying the speed of the 
intravenous drip. When blood pressure is difacult to maintain during sttrgery, it 
must be watched constantly until anaesthesia has worn off. I 

SUMMA_RY 

Single injection and continuous catheter per]tdural segmental anaesthesia are 
satisfactory for most surgical procedures below the diaphragm. The continuous 
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catheter technique is limited in its use because of difficulty in preparing catheters, 
but should be more widely employed. Advantages, disadvantages, cpmplications, 
and sites of injection are discussed. 

R~SUM~ 

Durant ces quelques deml~res arm6es, on a utflis6, dans les salles d'op6ration 
de l'H6pital G6n6ral de Vancouver, le blocage anesth6sique pfiridural segmer~- 
taire dans 1286 cas de chirurgie. En se basant sur cette exp6r/ence clinique, fl 
est permis d'afflrmer que ranesth6sie p6ridurale segmentaire m6rite une plus 
grande popularit6 chez les anesth6slstes. 

I1 est probable que cette techmque est contre-indiqu~.e dan~ les r6ductions 
ouvertes des fractures En plus, on ne do:t pas l'employer pore les cystoscopies 
ou les r6sections transur6t6rales ~t molns que l'urolog:ste est pr~t ~ attendre le 
temps n6cessaire ~t l'anesth6sique pour 8tre effectff. 

Les complications present6es dans 604 eas sont analys6es (Tableau I). La 
technique "par perte de r6sistance" de Doggliotti est la seule m6thode satis- 
faisante d'entr6e dans l'espace p6ridural. L'endro:Lt d'61ectlon pour injection 
unique de la solution anesth6s:que vane selon le niw~au op6ratoire (Tableau II). 

Quand on utilise un eath6t~re ins6r6 dans respace p6ridural, l'anesth6sie peut 
6tre maintenue pour de longues p6rmdes de temps Cette tecl~nque est d6crite 
en d6tafl et les points d'61ection pour l'injeetion par cath6tgre dans diverses 
op6rations sont dolm6s dans le tableau III. 

On ne do, me aucun vasoconstricteur chez les patients ~t tonus vaseulaire 
normal h moins que la presslon sanguine systolique tombe en bas de 80 mm Hg. 
En faR, la plupart des patients de moins de 80 ans ne r6quigrent aucun vaso- 
constrictettr. 
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