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IT is generally recognised that- infection of t.l~e finger or of 
the skin oŸ the hand itself is often foll()wed by collec- 
tions of pus m. the deeper ])art, s of the t)alt~~ ; ])t,t t.here is 
no general appreciation (~f the fact. that there exist, 
independently of the tendon sheaths, definite spaces in 
whieh these collect.ions tend to for~.n. In most surgical 
text-books it seems to be taken for granted that when pus 
is present in the hand the tendon sheaths ate necessarily 
affeeted, while in others in which extrathecal abscesses 
are reeognised, the incisions givel~ for their treatlnent 
would gire rise to infection of the tendons or their 
sheaths. In  my experience of sel)tic 1 and,~ in a large out- 
patient del)artment. , pus is found more frequently outsid.e 
the tendon sheaths in the palm t.han within. The usual 
ineisions recommended for palmar abseesses are l.flaced in 
the line of t.he metacarpal bones, in order to avoid the 
digital vessels and nerves. My object, in this eommunica- 
tion is to demonstrate the potential spaees in the hand, 
in which pus usually co].lects, and to show that any it~- 
eision for the evaeuation of the pus in ~he line of a meta,- 
earpal bone is surgieally unsound. My work is practi- 
eally a repetiti(m on a smaller .seale of that of Kanavel, of 
ChŸ to whose publications on the subject I aro deeply 
indebted. 
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Let me first describe t, he elinica,1 conditions presenf in 
the eolleetions of pus in the fase.tal spaees. 

CAS~ I . ~ A  ma.n, a~ed twengy, was wounded in t.he hand 
l~y tho explosion of a blank eartridge on 3anuary 10t.h, 
1913. Ten days afLer the aceident he carne to hospital with 
}¨ hand swollen and painful; t.he normal hollow of the palm 
was obliterated and there was a swelling nt the base of the 
tit-tle fin~er on it~ radial side, where the pllS was obviously 
pointin~'. There was a considerable amount of ~dema on 
the dor.~um. Active flexion and passive exten~ion of all the 
fingers co~~ld be earried out. without any increase in the pain. 

In  this case there was pus in the hand withouf involve- 

m ent of a ny of the ten don sheaths. \Vhen I opened the 

hand under an anmsthetic, T found tha, t the pus ].arV deep 

to the tendons, and had spread downwards along the 

c.onrse of the lun~l)rical musele of the little fin~er to Ÿ 

radial side of the latter. The hand \vas opened and 

dra, ined in the manner  which T shall describe below. The 

patient proo'ressed favourabty for ,aome days, bnt returned 

on Ja, nuary 31.st, coml,la, inino of pa.in in the ring finoer. 

This fin~er was swollen, red and tender, chiefly upon it~ 
radial, side; bnt, aoain, though active flexion was im- 
paired ~, ,s" , l a.s,-lve extension could be perforn~ed without 
unclue inerease of pain. T_ incised the finger and found 
pus lyinR" altop.ether snbeutaneously. After this reeovery 
was ra.pid, and one month after the aeeident everythino 

had healed, and the patient had p,ood movement in both 

ri.ng and little fing'ers. The pus in thi~ ease lay deep to 

~he tendons in the middle of the pa, lm, and had spread 
downwards to the subcutaneous tisst~e of the fingers along 

the eourse of their respective h~mbriea,1 museles. 
That this ~tistribution of the pus is along definite 

anat, omieal lines is shown by Fig,  1, whieh is an r 
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photograph of a dead hand, into which red ]ead has been 
fa, cia and deeply befween injeeted through the l)atnm, r ' s , ' , ,  

the tendons of the ring and n~iddle fingers. I t  can be 
seen that  the mass overlies the n~etaearlmt bones of these 
two fingers and is prolonged d<)wnwards along the radial 

side of the ring, and to a. lesser degree towa, rds the same 
sides of the middle and li ti le fingers. After obtaining the 
x-ray photogra, ph, the hand was cut into sections to 
demonstrate  the exact distribution of the injection. 
Fig.  2 represents a transverse section of the ha nd ju,qt 
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proximal t-o the web of lhe thumb,  throu~h the head of 

the thumb met~acarpa.1 bone. ]n relation to the metaearpal  
bone,q of the rniddle and ring fingers there is a definile 
space which lies deeply between the flexor ten(lons a,nd t h(, 

interosseous museles. To this spaee Kanavel  ha,q ~iven 
the name Middle Pabnar Space (M.P.S . )  It~ i,q s nl)- 
divided at~ one point by a sept, um. A seetion taken at, a 
slightly higher level in the hand shows fhat, t.hese tw() 
subdivisŸ beeome eontinuous. Ir should be noted fhat 
the lumbrieal museles of the ring and middle fingers pro- 
ject into the spaee; the little finger lumbrieal usually 
shows a like relationship. This nliddle pahnar spaee was 
the site of the pus in the case I have deseribed, Its pro- 
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gression downwards towards the radial sides of the fingers 

can be understood by taking serial seetions distal to this 

plane. As the middle pahnar  spaee is followed down- 

wards ii; is seen to be continued along the i nner three 

lnmbrieal museles and to eonstitute definit, e tunnels in 

whieh these muscles lie. 

\Vhen i t i s  remembered that  the lumbrieal museles are 

inserted into the superficial aspeet of the dorsal expansion 

of the extensor tendons on the fingers, ir can be readily 

nnderstood lhat  pus travelling al<mg, the lmnbrieal tunnels 

will reaeh the subeutaneons tissue of the fingers. 

The extent  of the middle pahnar  spaee and its lnmbrieal 

i~rol(>ngations is ,~hown in Fig. 8. 

Red ]ead was injected along the lumbrical tnnnels of 

the middle and little fino'ers, and the hand dissecled to 

observe the dist-ril>ution o:[ the mass. The three inner 

flexor +endons and i heir l um]>rical m~~,eless were cnt in 

~~rder to expose the injection ly in /  deel> in the tendons 

a.nd filling l-he nliddle palmar space. Jtlst as pus formed 

in the ~[ .P .~ .  tends to travel to the suben~aneous +issne 

a,t; the base of the three inner fing'ers, so als<> may infeetion 

of the. e fŸ , .~ " spread to the middle palmar  .~pace by ihe 

sa:me cha.nnels the lnmhrical tnnnels.  

\Ve have seen lhat, ihe middle palmar ,apace is reiaied 
~mly i~~ lIhe inner ihree fin~ers. The index tinger has, 

]m\\'ever, an exi-remely imporiant  relationship i-o anoŸ 

,~pace. 

CASE l I . ~ I n  ~qeptember of last yea ra  hoy, aged nineteen, 
e, ame to ha,~pital, con~ptaining of a. painful and swollen 
hand. On examinati<>n he was found to have a sma, ll septic 
wmmd on the radial side of the index finger, but the ehief 
fea.tute of the case wa,~ the ~'rea.t distension of the thenar 
eminenee, whiell tose almo,st perpe~ldieular]y from the pa]m, 
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along the line of the adduction groove of the thumb. The 
swelling was continued downwards to the radial side of the 
index finger. There was relatively free movement of the 
thumb and index finger, wl,ich wa~ certainly n ot~ aceom- 
panied by the acute pain of a t, eno-synovitis. Ah incision 
about an ineh long was made along the radial side of the 
head and shaft, of t~he index metacarpal bone, and a sinus 
forceps passed inwards and upwards toward.~ the wrist~. A 
quantity of pus eseaped, and inside ,~ week the wol~nd had 
healed and the hand was restored to good functional ability. 

The site of the pus in this case is indicated in Fig. 4, 
which represents a hand from the cadaver, in which red 
lead wa, s injected a, long the lumbrical muscle of Ÿ inde• 
finger. The injection extends to the middle meta cara]?al 
bone. On dissecting the specimen afterwards the ma s~ wa.~ 

found to occupy the space represented in Fig. 2 (T.S.I,  
and termed the 7'henar Space by :Kan avel. Ir lay in 

front of the adductor transversus muscle, and by the re- 
lationship of the lumbrical muscle lo the space one can 

readily apprecia*e its course. Fig. 3 shows how the 
lumbrica=l tunnel conducts the pus anterior to the adductor 
transversus. \Ve see, therefore, that  there are two definite 
spaees, the middle palmar space and the thenar space, 
lying deel? in the flexor t endons, and that, they ma.y be 
infeeted without involvement of the latter. Ir. can be 

readily understood, however, that  in feetion might easily 
spread from spaees to tendon sheaths, or rice vers• lmt 
not before a diagnosis can be made and treat.ment insfi- 
tuted. 

I t  is of importanee t.o remember the cardinal ,~igns of 
pus in these spaees. W h e n  the middle pa, lmar spaee is 
affeeted, the most important  signs are (1) obliteration of 
the hollow of the pMm, amounting,  in severe eases, to a 
definite convexity; (o~)tenderness over this area; (8) 
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fulness along the line of one or other of the inner three 
lumbrical muscles;  (4) some lilnitation of movement  of 
the fingers, una, ccompanied by aeute pain on passive ex- 

tension. 
The ehief symptoms indicating thenar  space involve- 

ment  are ballooning of the thenar  eminence, and some 
limitation of movement  of the thumb a.nd index finger. 

~Vith regard to treatment,, it is obvious t, ha~ pus in these 
spaces cannol; be reached by ineision,~ along the lŸ of 
~he m etaearpal bones without definite injury to the 
tendons or their sheaths, while an incision plaeed between 
the t.endons would pass through the dioit, a,l vessels and 
nerve,~. The ve,~sels ,~honld be ~voided, otherwi,~e trouble- 
some seconda, ry hmmorrh,%-e may re,~ult, whil,~t involve- 

ment of nerves in sear tissue does the st~rgeon little credit 
with his patienL. Xana, ve[ places his incision alono" the 

conr,~e of i.he l nn~ln'ical muscles-.tha,t is, alon~ a, line a, 
litfle lo lhe radial. ,~ide of fhe neek of flle mei-aca, rpal bone, 
bnt this i.nei,~ion, al,~o exposes the di~iŸ ves,~els and 
nerves. In  the case of the middle pa, lmar space infection 
first deseribed, this wa.s the ineision employed, beeause 

there was a, lready a wo~~nd in the palm. The di , i tal  
ve,~sels were divided by the inei,qion a,nd required li,af… 
In snb,~equent tases I deeide d to a~tt-empt draina~e of the 
middle palmar ,qpace at the ,qite a,t which t;he pus usually 
point, ed th,~t is, a,t; the radial side of the ¡  behhTd 
the web. In order lo decide on the mos{ effeetive site, 
the hand of a ea, daver was dl)fained, and fhe tendon of the 
lnmbrieal musele exposed on the radial side of the middle 
finger. A sinus foreeps was passed along ~he musele 
deeply into the palm, and a dissee{ion ma.de of the digital 
vessels and nerves. Fig. 5 shows the relationship of the 
foreeps to fhese struetures, This ineision has been era- 
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ployed in severaI cases, an d in a, ll drain.age was efficient.. 

Ir  is neeessary, however, to insert a drainage tube to keep 

the opening from beeoming oeeluded too soon. If ~he 

drainage afforded by one ineision does not appear snf-fi- 
eient, of ir there be a, ny indieation that  pus has travelled 

along more {.han one lumbrŸ t.unnel, another ineision t,q 

made in a similar fashion behind the web of the other 

fingers a.nd another t.ube inserted. In  {his manner  the 
middle palmar spaee can be drained along the lumbrieal 
museles of r inner three finoers or alono any one of 

them. 
Drainage of the thenar  spa, ee i,~ ea, rried out, in the 

manner  reeommended by l{ana.vel. An inci~ion is made 

to the radial side of t.he neck of the index metacarpal bone, 
and a foreeps passed upwards and in ward,~ in front of the 

adduetor transversus pollieis. In this case no drainag'e 

tnbe is neeessary. 
The anal-omieal speeimen,~ whieh T l~ave prepnred fully 

eonfirm IŸ work on thi,~ subject, and the resul|s 

of treating septie eonditions of the hands on the prin- 

eiples enuneiated by  hito, with lhe modi.fieation,q indica.red 
above, are better tha:n can be aehieved bv nnv other 
method. 

In  eonelusion i wi~h to expres,~ my t hnnk.q to Profe,~,~or 
A. F. Dixon for the fn.eili.~-ie,q nfforded me for ca,rrying o~~t 
the anatomieal pare, of t-hi.s work, and te) l)r. \V. (l. 
Harvey for taking the m-ra,y photogra, ph~. 

DR. KEEGAN emlgratulated Mr. M'Conno]] on bis interesl:- 
ing contribution. The subject was one of which very littlc 
had been said, yet  one could not. pass a week without  seeing 
many cases.  There was no doub~ that the anatomical  lines 
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which shou]d be foltowed for the correct t rea tment  of eases 
of the kind was elearly pointed out, and he thought the 
diagrams shown demonstrated the m any reasons why failure 
was met  with in the early eonvaleseenee of sueh eases. 

PROFESSOR DIXOX said tha t  the anatomieal points raised 
were of great  interest. For some time past the greatest 
diffieulty had been felt in demonstrat ing the old-fashioned 
trea.tmeng for the palm of the hand. He had an opporgunity 
of seeing the exeellent preparations whieh l~{r. M'Connell had 
made, and these preparations were even more eonvineing. 
The arrangements of ~he septum whieh he has deseribed ate 
very easily shown even without injeetions. 

Da. AORIAN STOKES asked ir the pus had progressed further 
than i~ should have done would the ineision suggeated be 
still suffieient to drain the palm of the hand, of did he suggest 
that the ogher ineision spoken of would gire better drainage ? 

Ma. GUNN said he thought all the members  of the 
Aeademy had learned a great deal from what  had been said. 
He felt for a long time that  in hospital praetiee septie 
fingers and hands were ieft very mueh to the residents and 
house sm:geons and that  very d , .asbous  results were often 
experiencod where ineisions ate possibly made in wrong 
po~ition.a. There were few s~~bjeets of more impor~anee than 
this, and he thought ir deserved a great deal more attention. 

MR. C~AWFORD said thag a point of importanee was that  
~his mebhod of making an ineision of the web of the finger 
was a new oro-,, and had been perforn~ed only by Mr. 
M'Connell l~imself. He had onlv one case of •he ldnd sinee 

q ,  

he tlad learned the method from Mr. M'Connell, and in that  
(.~~s~,, all~t~otlgtl t~lle wh()le tlan([ was cedematous, he deter- 
~nined ~) try drainage t, hrough ineision of the web of the little 
finger, and the re.~ult was very good, all the symptoms 
having .allbaided in ghree or four days. 
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