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Formation of sulphone does therefore not occur with: 

x X ._-....... 
-~~ 

S > N02 in which_X may be 

'---/ 
N02, ON or CHs; it takes place however, with: 

N02 

and with: NO'(" SCHs 

'" N02 

The influence of other atoms and atomie groups such as Ol, Br, OOOR 
and also of three ortho-placed groups will be further investigated. 

Amsterdam, Nov. 1901. Org. Ohern. Lab. Univ. 

Physiology. - "On function and st1'uctlwe of tlte trunkdel'matoma." 

By Prof. O. WINKLER from researches made in connection 

with Dr, G. VAN RIJNBERK, 

The basis on which is founded the actual physiological knowledge 
of the innervation of the skin by the posterior roots, through which 
we are taught in what manIler the area's of those roots are ranged 
on trunk and cxtremities, is to be sought in most ingeniously con­
ceived and eminently well-executed vimectiolls, made by LUDWIG 
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TÜRCK 1) in 1856 on dogs, and by SHERRINGTON 2) from 1893-1900 
on monkeys. 

Careful dissections of the nerves of man and monkey, have led 
BOLK S) to represent a schema of the arrangement of the area's of 
the posterior roots - the dermatomata - whicb, arrived at by ana­
tomi cal proceedings, offers great analogies with the results of the 
above-mentioned physiological researches. 

Clinical experience too, registering methodically the sensory 
troubles, found in individu als with organical lesions of the posterior 
roots, set up a topogl'aphy of the dermatomata, (by the researches 
of Ross 4), ALLEN STARR r.), THORBURN 6), KOCHER 7), HUD 8), 
WICHMANN 9), agreeing weIl enough with the lepresentations of 
TURCK, SHERRING'fON and BOLK. 

All these researches consider the dermatomata as uni ties anti agree 
to a cel'tain degree with one anotber as io the way in which they 
are l'anged on trunk alld extremities, but they hardly teach us anything 
about the constitution of that unity itself or about the manner ofits 
functioning. ' 

And yet the supposition that the posterior root represents in itself 
a unity, is by no means proved befol'ehand, because it is composed 
of different bundIes (in tbe animals we experimented upon, from 

1) C. WEDL. Ueber dIe lInut-SensIlnhtats Be.mke der einzeln!'n TIuckenmnrkspanre 
von weileu Prof. Dr. L TuncR. Aus dessen litterarischer: Nnchlassen zusammengestellt. 
Dcnkschuflen der Wiener Akademie ISb9. Vol 29. S. 299. 

2) ellA RL ES S. SHr.Rln~GTON ]~xperiments lil examination of the periphericnl distri­
butlOn of the films of posterIOr roots of some spmal nerves. Pht!. 'frans. R. S. 1893. 
B. Vol. 184. 

CHARLES S. SHERRINGTON. Expenments lil examinntwn of the peripherical distri­
bution of tbe fibles of the posterior 100tS of some spiual nerves. Pnrt. 11. Plnl. Trnns. 
It. S. 1598. B. Vol. 190. p 45. 

S) LOUIS BOLK. Een en nnder uit de segmentaal-nnntomie ~an het menschehJk IiclUlam 
Ned. TIJdschr. voor gE'neesk. 1897. 12 Jum en 4 Sept. 1. pag 982. H. P 365, voorts 
J.OUTS BOI,R lil Morph. Jahrb. XXIf, XXIII, XXV, XXVI, XXVH, XXVIIJ. 

~) J AM ES Ross Distribution of nnnesthesJa in cnsE'S of disense of the branches and 
of the roots of the bracclnul plexus .Bram. Vol. 7. 1885. P 66. 

a) ALLEN STARR. The surgery of Ule spin nl Cord. 1889. 
AI.LEN STARR. Locnl nnaesthesia ns a guide lil the dingnosis of lesions ofthe upper 

pOl tion of the spinal cord. Brnin Vol. 17. 1804. p. 483. 

G) V\ ILLIAM 'fHORBUIIN. On 1Il1UneS of tlle cauda equinn Bmin Vol. 10. 1888. p. SSl. 

7) KOCHhR. Grenzgebiete der Medlcin. 
8) HENRY HEAl>. On dldturhances of sensat10n w1th especial reference to the pain 

of yisceral disease. Brnin. 1893. Pit. 1 and Il. IJ 1 elc. 
9) R. WJCHM\NN. Die Ruckenmnrks-Nel ven ul1d ihre Segmelll\.Je/uge. Wiesbnden. 
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4-7) and the question ari'les whether the root-hundles, whose cam .. 
man area of innervation is the dermatoma, do not possess as just a 
claim to be called unities. At any rate we de sire to know how each 
root-bundle separately beha.ves itself in reference to the whole of the 
dermatoma, the more so now one of us 1) has demonstrated that 
clinical experience demands a still further analysis of the dermato­
mata. The question whether a separate area of innervation within 
the dermatoma ought to be attl'ibuted to each root-bundle, and if so, 
whether these area's of root-bundles ought to be l'anged therein 
cranio-caudally or dorso-ventrally, has to be solved experimentally. 

For this reason there have been made in the laboratory for neuro­
logy at Amsterdam, a great number of experiments on dogs, in view 
of solvjng this questioD for the trunk-dermatomata of that species. 

First of all we must observe that the farm of the trunk-dermatoma, 
as it has been deduced from the experiments ofTuRoK and SHERRINGTON, 
and from the dissections of BOLK ought to remind ODe of a tra.pezium 
stretched longitudinally. Beea.use the dorsal part of the trunk from the 
lat to the l2th verte bra of the chest, is much shorter than that 
part of the trunk situated ventrally between manubrium sterni and 
symphysis pubis, the base of the trapezium lying adjacent to the 
mid-ventral-line must be stretched and thus made langer than the 
side lying adjacent to the mid-dorsal-line. 

-4-··'" :." ... ······1 :. ........ .." .. 
• ....~.' • '" .. • .. ... I... .. .. 0_ ."', • 

_ ~.:': ... :.:.:~ ~.:; .. ~.:.~:".:.:.;:. :0": ::::"0' ._; .... ' .f\:.~ .. --:' .... : ·.::· .. ··.:~.t'. .. · ... "·: _._. _. _'_ """"':'.--:" ~ ... J.-' _ 

fig. 1. 
ldenl form of tlle (arched) drrmntomn, between two (rlotted) insensible area's 2). 

1) C. WINKLElt. Feestbundel Dr. SAPE 'l'AJ.~rA aangeboden. K.linische bJjdr.lgen tot 
de kennis der wortelinnervntie van de huid. 

2) In all these fi~ul'es al bitrary demarclltJOn-lillrs lwve been trncecl, limiting the 
sensible area nbove nnd b~lo\\'. Tho exnct sitllntion of the,e tlemntclltlolJS wlll occlipy 
us fllfther on. 
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Supposlng the animal ta be cut open along the mid-ventml-line 
and the skin from the right half of the body bent to a level, in such 
a manner th at thc rnid-ventt'al line is situated ta the right, then the 
form of the ideal dermatoma isolated by SHERRISGTON may bo repre­
sented in the manner indicated by fig. 1. 

What exceeds tbo mid-dorsal (d) and mid ventral (/)) lines then sig­
nifif's SHRRRINGTON'S crossed overlap~es. This idoal form ho wever is 
never to be met with in dogs, when a trunk·derrnatoma is isolated 
in the maIlDer indicated by SHERRINGTO.N, by cutting through two 
or more roots abovo anel benoath the root which is left intact. 

The resultt:l obtained iJl this way were not always the same. What 
follows here gives an account of them. 

'.':~ .... :::,:.: .. : ::X·.· ~:.:) ::'.~ ':-;:::: ;~~ .. ~:::': .. ::::: :.:~: :;-: ::: :: .::~ .. : ':".' ::, ~ ::,,: 
.. -........ : ........ ': ... ~ ..•. 

," ".... • .0' '. _:" 
••.•• ; •• : ••••• o' ,0 ••• , ••.••••• : 

fig. 2. 
The isolated sensible (arched) between two insensible (dotted) area's showing 

1111 important narrowmg of the ideal dermatoma-nrea. 

1. Between two insensible area's, there may continuo to exist a 
sensible area, broadcst towéI,rds tbe mid-doJ'sal-line and narrowest at 
tho mi l-ventral-lino alld thorefore much smaller than thc ideal der­
matoma·n.rea, anel different in form. (og. 2). 

.---r!""'--- -------- ..... --
~.~~;{(:{:\::::,;'":.,,,::.,:.,.:,: :.~. :.~ .. :.: ... ;',: '. "-: .:.'~~ ... ~, ':: ~' :.: .::. :.: ~'::'.: ': :. :;: 

• ",~ • ol • ". " ol 'Ol ... ! .. ", .. ,.. .• :.. 't • '. : ',I' 
: 0,.... .... • ............ 6 • .. ." • '. :. 
., ..... ..' ........ l~. '=........ .' . . ..... .. '. : . : ... ~ .. " 

~ .... '.:.~ ". .... . . . 
_".lt.: ... I. Il .... "':;': .. :':' .. :: :':.: :.:~.~ .. ' ; ..... : ~ .... .::. ~ .•••• :. :"':: 
.:::,,::.;:.::,':::t: :",:,',! :0 .. '0'.: ':'i '~ .. ': : .: .. -,.0- .' '.' -: '., ',:. 
: .: • • ~: " ••••••• ~ • ~ 0, .... ' ..... I., •• t... .. ':', t,' .. , ti ,. '" •••• '. .. 'I " ':" .. 

.. ....: .. ~.- ...:-....:-:... .. . .-:..: . .....:.. ...:... ~ ..:.. -- -''': ...:. ... 
fig. 3. 

Further nanowing of the sensible dermntoml\·nren. 
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2. Or the sensible area situated between two Însensible areals 
may take the shape of a stretched tl'iangle, whose base is lying 
adjacent to the mid-dorsal-line and whose top does not J.·each the 
mid-ventral-line (fig. 3). 
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fig. 4 

Nnrrowing of tlte sensible dermntoma-aren with transvelsal division into a dorsal 
IInd a veIltral piece of the dermatoma. 

3. Or the sensible area situated between two insensible area's 
not only does not reach the mid-ventral-line, but forms even 110 

longer an uninterrupted area. 
It is divided into two parts by a transversal insellsible zone. The 

isolated yentral piece of dermatoma may in this way have become 
either greatf'r or smaller (fig. 4). 

------------ --- ..... 
• ... .. .. • .. •• , ... , .~ ,," .. 10 , .. , ." • I, •• • '" ....,,: ••• • ' .. 'r :, ~ 
'.. .'.. ..: . .... .. :, :J: ",: .. o. .. .... ,.. :. ~ ... , .... ... . . .. " . • .: .... 
.... ...... ·.'t" .. .. 

" ... .. .. .. ~. 4. ~ :' 't t ~ .oo, ... "' ", • :.' , • ... • .. . 

n-mTT=n-n;",;:,,~-:.. ... ' . . ..... t.o. ' co.... .. ': ... .." ..." ,,," 
.. - ...... t·'. .. '." '" 
I' .. " • ' 11 .. t .. , ... ..." .. • ... 

I-J-I-U-:U:-LJ-~~..u.~.' .. .., . c _ • ' ,. .I""" " 
• • .. .. .... , ",' "" .. '" ,"' .. " ... , .. o· ." \ .t -r .. • .... .. ".. " '; ..' 

:." :" ", .. : ....... , .. t.:.'"" ......... ". ,~.' ... ' . : ....... ,., .. ~. , ....... . . - ". . . .' .. . '·'1",' ••.• ... ' .. ;L •• '~"" ... ""'" .', ,_" ",. .. 
• ~..:...:.. _" '_'_' -.:.: o~-" ... ..::..-!. ... _. , _' _Il :.-:....: • .....:..:.... •• .;.....:.! .. " • 

fig.5. 

Dorslll piece of the dermatomn. 

4. Or the sensible area situated between two insensible zones, 
above and beneath it, is found only 11CXt to the mid-clorsal-line in 
the farm of a short triflngle. Of ft ventral piece of clermatomn there 
is no langer any trace to be faund, (fig. 5). 
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5. Lastly it mar sometimes be stated, tbat only next to the micl­
dorsal·line some remnant of sensation is left, loralised in single spots 
as indicated by fig. 6, surrounded by a broad insensible area. 

d v 
- r-: -.-, ... :--:-;-. --.:-:-:- -:-:-:. ~ .-, '" ~ .-:-: • -.-. ~. 7- -
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.. ,".:'.. ... ,I " • .. """ " • '" 
t' • ' ... , • :".' .••• : _.'" ' •• '" .'. ,., .......... 

~. ; : ... '-~ • '" .... :. 0. -: '" t.· I : ... "". ,"' • , '" ... '" ..' • 

. . '; ,.:i..# ~ .. ' • ' •.• ' '." . '" •• ". # " ,""''',, ' .. 
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•• t iIIo ',' ... : 'ot: •• '" ","'I, ~" tI" 
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fig. 6. 
The pnrt of tlle dermatomn retaining sensation longest. 

As soon as in tbe posterior root of tbe dermatoma, isolated in the 
manner indicated before, one or more bundlps are cut througb, resuIts 
are obtained similar to those mrntioned above and represented in 
fig. 2, 3, 4, 5 and 6. 

The narrowings of the dermatoma-area's to triangular zones with 
or without transversal division, are also founrl, if any bundies of tbe 
intact root are sectioned, it making no difference whether caudalor 
cranial bundies of that root have been cut through. It must however 
be understood, tbat in proportion as greater experimentaJ ability is 
aeq uired in isolating the trunk-dermatomata, a simple isolation will 
in most cases offer the sensible dermatC'ma-area described sub. 1 
(fig. 2), wbilst the cntting through of bundIes in the posterior root 
of this del'matoma generally will present one of the area's desC'ribed 
sub 3-5. 

It may thus be rightly supposed that the more or less important 
narrowings, or eren shortenings with tt'ansversal division of tbe dE'r­
matomal area's, of ten to be found aftel' simply isolating the dE'rmatomn 
must be accounted fOf hy unintentional le'5ions of the root 1eft intact 
or of the medulla (profuse hemorraghe, pressul'e of coagulated blood 
etc.). There exists only a difference in degree witb the results 
obtained by the intentional lesion, effected by partly cutting through 
tbe root-bundles. 

One single spot of tbe dermatoma, I) ing adjaC'ent to the mid­
dorsal-line, preserves sensation longest, in whatever way the operation 
may be made. 
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'rhis spot justly deserves to be called the "ultimum mOl'iens l1 of 
the dermatoma. 

These fa cts may induce us firstly to distinguish in the dermatomn. 
between a centraI area, having the form of a knotted triangle the 
base of which is lying adjacent to the mid~dors'l.l-line and tlîe nal'row 
side directed towards the mid-ventral-line, and thc l'emainder of the 
dermatoma, extending on both sides (cranio-cauJally) of the first area, 
and which may be caned the marginal area. Thp latter may be 
represented by two tdangle8, whose bases are lying next to the min­
ventral-line, aud whase tops next to the mid-dors'l.l-Jine, whiJst thc 
central area is enc]osed between them (fig. 7). 

d 

d 

Fig. 7. 

This distinction is necessary. The centraI aroo, as it is clear]y 
demonstrated in favourable Cll.SPS hy the isolation of the dermatoma, 
is by itself sufficient for sensation, without assistance fram the sur­
rounding dermatomata. The marginal area by itse]f is illsufficient 
for sensation. It can only be made sensible by means of the ccntral 
or marginal area's of neighbouring derma,tomata, by which it may be 
overlapsed. 

Evidently the marginal area is not to be identified with SHERRINGTON'S 

antero-posterior overIapses; for the central area's too o\'erlap one 
another partly. Still there may be found in SHERRI~GTON'S researches 
an indication pointing towards tbe schema demonstrated here: wh ere 
he states that the periphery of the dermatomata of ten posHesses only 
a vel'y imperfpct sensation, ano sensation diminishes rnpidly from 
the centrum to the pariphel'Y. 

v 

v 
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The marginal area possesses toa great a threshald-value ta preser\Te 
any perceptible sensation when isolated. Because this part does not 
possess any sensation, as long ft'> it is functioning separately (without 
assistance from neighbouring centml or mal'ginal area'i» it mmnot 
be demonstrated by isalîttian. 

Secondly, the transversal di vision that may be observed ana 
the manner in which the uorsal pieco of dermatoma presents 
itself as "ultimum moriens17

, compels us to accept for the 
central area at least two maxima of sonsation, one situated next 
to the mid-dorsal line, the other next to a lateralline of dcmarcation. 
lf therefore the intensity of 5ensation is expressed in orc1inates, that 
will rise higher, in proportioll as sensation is long er preserved, on 
abscisses, taken on axes parallel ta the mid dOl'sal and the mid-ventral 
lines, then those thus formed curves situated to the left (a, figure 8) 
represent the sOllsation in the central- alld marginal area's. lf taking 
the axisline of the central area for absciss, the intensity of sensation 
is put thereon as ordillate, then the two-topped curvo b, will represent 
the sensation in this axiF;line. Both gl'oupS of Jines thon represent 
a schema of the distribution of sensation in the del'matoma, 

IJ ""._-.. "" .. .. ... -"-.... '" .' 
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This unequal distl'ibution of sensation in the derm,ttoma is thp 
more l'emal'kablc, bocause ahcady VOlGT bolieved to have demon­
stratcIl by m0U11S of anatomit'al pl'occeuings ft lateral minimum of 
innel'vation. 

Finally wc are bouml to concludp that C"Ol'y bun,lle of roots oxC'rts 
an influence on the wholo central [tl'C'a, as this area can presel'\'e 
sensation over its whole exteJ1Rion, it making na diffcl'ence whethel' 
root-bun(llos situated cmnia]ly Ol' caullally havo been sectinonecl. 
That in l'eality ever)' bun(lIe of roots oxerts its illfluonco on tlle 
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whole of the dermatoma, will be made clear by the two following 
experiments. 

Experiment of September 22th on a brown male dog. The medulla 
is Iaid bare, and the dura mator opened. Tbe originating bundws 
of the 19th , 20th , 21 th and 22th posterior roots then were distinctIy 
visible. On both sides a few caudally situated bundIes of each of 
these roots are cut through, whilst the bundl(ls situated cranially 
are left intact. 

The next day there is found on abdomt'n and back a not very 
str;ctly defined hyperalgetic area, corresponding to the ex ten sion­
area's of the four partIy injured roots. Nowhore however, analgesia 
can be found. 

As counterpart to this expeIiment, another is made Oet. 22 th on 
a white female dog. Tbe cranial bundIes of four posterior roots 
(the 17th , 18th , ll:J th and 20th ) are cut through, whilst the cadual 
ones remain intact. 

The result on the next day is again a hyperalgetic area, now 
perfectly weIl defineJ, roundabout the trunk, wilh strong hyper­
reflectory reaction, nowhere however in that area analgesia can be 
p;)Înted out. 

A few bunJles only, may thcy be caudal or cranial (provided the 
normal conditions of overlapping of tbe dermatomata do exist), are 
sufficient for tbe innervaclOn of the whole dcrmatoma., and make 
seHsation possilJle everywhere. If they are cut through in an isolated 
dermatomct, then sometimes the whole centml area may appear, but 
in most cases those narrowings, resp. transversally divirled s110rtenings 
of that central area, re-presented in fig. 3, 4, 5 and 6 It must be 
understood withal that as long as one bundle l'emains intact, at least 
in that part of t11e dermatoma lying adjacent to the bark, scnsation 
is preserved 

Astronomy. - IJ. Oont'i'lbttttOJ/s io the dele1'lJ/ination of gr:ogmplzical 
positio1ZS on tlle Wcst-coast of Af1'ica." By O. SANDERS. 
(Communicated by Dr. E. F. VAN Dl<J SANDE BAKHUYZEN). 

I. TM inst1'uments used. Determinatiol1s of tlle COr1'ectiol1S 
alld the rates of tlze chl'onomete1'. 

The hope expl'esserl in my paper, read at the meeting of the 
Academy of Janulll'y 1900, of soon having at my diflposal a small 
univerbal insh ument, by means of which a much higher dcgree of accuracy 


