Supplementary Figure 5

Explanation of the surgical protocol (revised protocol as designed by D. Miiller in
Gottingen) and used for procedures conducted in Gottingen and later in Hamburg (in this case
steretoactic planning and surgery was performed by D. Miiller at the Universityhospital
Hamburg-Eppendorf). The six digits in the 'head ventricle formula' represent: width of head
(3 vs 6 for the patient vs 'model brain combination,' respectively), length of head (6 vs 6), and
height of the head (5 vs 6) as measured with a caliper rule from the ears ('Ohrhohe'; Fig. 1),
width of lateral ventricles (5 vs 5), height of thalamus (5 vs 5) measured 12 mm behind the
posterior rim of the anterior commissure, and the length of the third ventricle (6 vs 7). The
intended position of the tip of the carrier probe represented recommendated values. The z-
coordinate (superior-inferior) defined in the a.p. view will deviate from its definition in the
lateral view the more the frame is mounted obliquely (roll error) which occurred to some
extent despite the use of ear olives. This error was also taken into account when the deviation
of the probe from its intended target was determined. Further calculations were based on the

actual position of the probe (cf. Suppl. Fig. 7).

Supplementary Figure 6

Surgical protocol for the sites explored by microstimulation (in this example 10) and
lesioned (7; surgery was performed by D. Miiller, University Hospital Hamburg-Eppendorf).
The y-coordinate (laterality) was adjusted according to a formula taking both the width of the
third ventricle and the head into account. A 'target' referred to 6/1 indicated the lateral border
of the thalamus with the intermal capsule 6 mm anterior to the posterior commissure at the
first (i.e., 0.5 mm below the intercommissural plane) of three levels used to determine this
border. The y-coordinate (laterality) of this point in the atlas (19.1 mm) was modified

according the formula to 19.5 mm. It was intended to explore a site 9 mm medial to this point



('‘Modifikation') and coordinates were determined. These were used for calculations of 'S', 'M'
and o (cf. Suppl. Fig. 7) representing the values for advancement/retraction of the probe, the
distance the electrode needs to be lowered and the angle for its extrusion, respectively. The
last four columns were used to document effects of microstimulation and the settings for

lesioning.

Supplementary Figure 7

Protocol used for calculation of 'S', 'M'" and ¢ representing the values for
advancement/retraction of the probe, the distance the electrode needs to be lowered and the
angle for its extrusion, respectively (cf. Suppl. Fig. 6). The actual angle a of the probe was
29°. The next best spreadsheet was the one available for 30° which practically made no
difference (cf. Suppl. Fig. 10). Calculations were established by W. Sendler and the protocol

developed by W. Sendler and D. Miiller.

Supplementary Figure 8

Sheet of Orthner's booklet with tables. Coordinates represent the lateral border (y-
coordinate) of the left (links) and right (rechts) thalamus determined at three z (superior-
inferior) levels in coronal slices from 2 mm posterior to 16 mm anterior to the posterior
commissure. StB, width of forehead; KU, head circumference; VB, width of third ventricle;
KB, width of head; OH, height of head from external auditory canal; KL, length of head;

SVB, width of lateral ventricles; TH, height of thalamus; VL, length of third ventricle.

Supplementary Figure 9
Calibration curve for a string electrode. The result from 1979 (shown in A) was

confirmed in 1982. However, when surgery was performed with this probe in 1975 values



must have differed according to the protocol shown in Suppl. Fig. 7. Corresponding values for

M, 1, and k can be read from the table.

Supplementary Figure 10

Spreadsheets used to determine values for A — H according to angulation of the
trajectory (probe angles a and [3). These were used for calculations as detailed in Suppl. Fig.
7. The probe from Suppl. Fig. 7 revealed acual angles of a=—-29° and = —13°. The next best
values were those given for a=—-30° and = —12° (this difference was of no practical

relevance).
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Fig. 6 (Suppl.)

e A OPERATIONSPROTOKOLL
- T =
_!D,m._n. &F, £ 5 | P
elchaer Zhelpunks il Somds . .?E’ |5 1T | Creatices
& Iz | Fnr MAribonan o R o

e -

g A A BT
Fa . - -

Fobimon der dindilihodion  SAGK leg ) g [Fj wetiT—r | L e

—_—
(3F 53 = AF-fa = BV

‘Model brain combination’
chosen and factors for

Modification of lateral (y) maodification of y coordinate:
coordinate according to:

* 1= (VBg — VBl / 2
Viey = (Ymax * 14) X T * 1= KBy, / KByg
i Py | 5 L‘-iﬁ.‘..i Mo I]r;q-l Modifikerion £ ¥ wg fmd

3, adjustment of carrier probe

Prof, absolute position of probe at start

M, distance the electrode has to be lowered from the probe

i, angle of dial

Ziel, coordinates from ‘'model brain combination’ for anatomical
reference structure (cf. Suppl. Fig. B)

Modifkation, surgeons definition of target, i.e. intended position
of electrode in patient (e.g. x mm medial to internal capsule)

S wlar ] s daall L : = D REAH -Tn _-,.:J- 24 |t
_r:-’_.‘:j.’:;,.-.-’i.ly {17 ..h‘![ o 1 X i ok -’L - |E-..-. e

Brain-based coordinates after modification of
1. vy coordinate based on f1 and 2

2. Surgeon's definition of target (i.e., move 9 mm medially)

=> These coordinates (6.0, —9.0, —0.4) were used to calculate M,
= and g (cf. Suppl. Fig. 7)

Colums £, P, sec, mA were used to document !_._,_ !
the effects of microstimulation and parameters _f_‘j_l 52
used for lesion generation F o = ,
[TT1 ' | 1




Fig. 7 (Suppl.)
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Fig. 8 (Suppl.)
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Fig. 9 (Suppl.)
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Fig. 10 (Suppl.)
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