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Dear Sir,

The authors studied the nerve conduction as a means of
estimating the early postmortem interval (pmi).

The main finding is that the chronaxie of the rat scia-
tic nerve increases in the first 90 min p.m., after which a
plateau phase is reached.

Corresponding to the experimental design (duration
of stimuli only between 0.05 and 4 ps) the rheobase as
well as the chronaxie are calculated, not measured val-
ues.

Experiments on strength — duration curves of skeletal
muscle postmortem (rats, dogs, humans) have shown
that much longer durations of stimuli are necessary, for
measuring the rheobase, especially with increasing pmi
(Joachim 1976; Madea 1989, Madea and Henf3ge 1991).

For determining the rheobase of skeletal muscle, stimuli
of 1000 msec duration are used (Joachim 1976; Joachim
and Feldmann 1980; Madea and Henf3ge 1990D).

In Fig. 7 of the paper, 5 mean values of the chronaxie
(at the moment of death, 5, 45, 90 and 135 minutes p.m.)
are given. Each mean value and the corresponding stan-
dard deviation were calculated from the results obtained
on 7 rats. The upper standard deviation overlaps the
lower standard deviation of the mean value. This corre-
sponds to an overlap of about 45% of the time interval
between two measuring points (45 minutes time interval;
overlap of approximately 20 minutes). The 95%-limits of
confidence of the mean chronaxies would therefore cover
nearly the whole period investigated. Unfortunately the
single calculated values of the chronaxies of 7 rats at 4
different postmortem intervals are not communicated.

With this standard deviation in the first 90 min p.m.,
the p.m. rise of chronaxie will only be of very limited
value in determining the time since death in the early
pmi, especially since the experimental findings were ob-
tained under controlled and standardized circumstances.
The range of scatter of chronaxies will of course increase
under different circumstances (environmental tempera-
ture, mode of death etc.).

The hope of the authors that the chronaxie may be
useful for a longer period in humans than in rats is not
really justified.

The resuscitation period of mammalian peripheral
nerve is about 30-35 minutes (Gerard 1930; Wright
1946). The supravital period of peripheral nerves out-
lasts the resuscitation period for some time (Madea and
Henfige 1991). According to several different authors
the p.m. duration of excitability of peripheral nerves is
relatively homogenous in rats and humans (Nokes et al
1991; Sliwka and Bloch 1988; Krause et al. 1976) with a
tendency to be longer in humans than in rats.

The analogous conclusion of the authors that the
duration of excitability of peripheral nerves would last
proportionally longer in human bodies as the body cool-
ing (rectal temperature) is prolonged compared to rats is
completely wrong. If any, a very low influence could be
theoretically expected but in the opposite direction. The
cooling velocity of central axial measuring points de-
pends mainly on the diameter of the body region where
temperature probes are taken. The lower the diameter,
the faster central axial temperatures will cool down to
ambient temperature (Sellier 1958). Since the human
thigh has a greater diameter and will consequently take
a longer time to cool down, the metabolic processes will
run down at a higher rate until energy reserves are ex-
hausted according to van’t Hoff’s rule. Therefore the ex-
citability of the human sciatic nerve could be somewhat
shorter than in rats. The statement of the authors that
“methods which are in use for estimating the postmor-
tem interval are unreliable, inaccurate and only useful in
approximately the first 18 h after death” are not in accor-
dance with the recent literature on time of death estima-
tion (HenBge 1988; Albrecht et al. 1990; Madea and
Henf3ge 1990a; Henf3ge et al. 1988; Marshall and Hoare
1962; Marshall 1962a, b). The claim of the authors “to
find some time-related quantity which changes after death
in an accurately measurable way” is not new (see experi-
ments on postmortem rise of galvanic threshold by Joachim
1976, Joachim and Feldmann 1980; Madea and Henfge
1990b and other criteria of muscular contraction after
electrical stimulation; HenfBge et al. 1984; Madea 1989;
Madea 1992a, b).

The accurate measurement of “some time related”
quantity “which changes after death” does not solve the
problem of the interindividual variability; this becomes
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evident from the authors’ own results for the first 90 mi-
nutes pm! This interindividual variability is expressed in
statistical terms (standard deviation, 95% -limits of confi-
dence). In so far there is no difference between the au-
thors’ results and those methods “which are in use for es-
timating the postmortem interval” and which are “unre-
liable and inaccurate”.

References

1.

Albrecht A, Gerling I, Henfige C, Hochmeister M, Kleiber M,
Madea B, Oehmichen M, Pollak St, Piischel K, Seifert D, Tei-
ge K (1990) Zur Anwendung des Rektaltemperatur-Todeszeit-
Nomogramms. Z Rechtsmed 103:257-278

. Gérard RW (1930) The response of nerve to oxygen lack. Am

J Physiol 92:498-541

. Henf3ge C (1988) Death time estimation in case work I. The re-

ctal temperature time of death nomogram. Forensic Sci Int
38:209-236

. HenBge C, Lunkenheimer PP, Salomon O, Madea B (1984)

Zur supravitalen elektrischen Erregbarkeit der Muskulatur. Z
Rechtsmed 93:165-174

. Henfige C, Madea B, Gallenkemper E (1988) Death time esti-

mation in case work. II. Integration of different methods.
Forensic Sci Int 39:77-87

. Joachim H (1976) Probleme der friihen Todeszeitbestimmung

und die sogenannten supravitalen Reaktionen des Muskels im
Tierversuch. Habil.-Schrift, Freiburg

. Joachim H, Feldmann U (1980) Eine quantitative Methode

der Todeszeitbestimmung durch Untersuchung der galvani-
schen Reizschwelle. Z Rechtsmed 85:5-22

. Krause D, Klein A, Zett L (1976) Todeszeitbestimmung mit-

tels indirekter Muskelreizung iiber den N.ischiadicus und
N.radialis. Krim Forensische Wiss 26:66—67

. Madea B (1989) Supravitale elektrische Erregbarkeit der Ske-

lettmuskulatur — Langsschnittuntersuchungen zur Objektivie-
rung der muskuldren Reaktion an 70 Leichen. Habil.-Schrift
Kéln

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Letter to the editor

Madea B (1992a) Langsschnittuntersuchungen zur supravita-
len elekirischen Erregbarkeit der Skelett-Muskulatur. Teil I:
Objektivierung der supravitalen Muskelkontraktion. Rechts-
medizin 2:107-121

Madea B (1992b) Estimating time of death from measurement
of the electrical excitability of skeletal muscle. J Forensic Sci
Soc 32:117-129

Madea B, Henfige C (1990a) Electrical excitability of skeletal
muscle postmortem in casework. Forensic Sci Int 47:207-227

Madea B, HenBge C (1990b) Zum postmortalen Verhalten der
Rheobase. Z Rechtsmed 103:435-452

Madea B, Henfige C (1991) Supravitalitit. Rechtsmedizin
1:117-129

Marshall TK (1962a) The use of the cooling formula in the
study of post mortem body cooling. J Forensic Sci 7:189-210

Marshall TK (1962b) The use of body temperature in estimat-
ing the time of death. J Forensic Sei 7:211-221

Marshall TK, Hoare FE (1962) Estimating the time of death.
The rectal cooling after death and its mathematical expression.
J Forensic Sci 7:56-81

Nokes LDM, Daniel D, Flint T, Barasi S (1991) Investigations
into the analysis of the rate of decay of the compound action
potentials recorded from the rat sciatic nerve after death: sig-
nificance for the prediction of the post-mortem period. Foren-
sic Sci Int 50:75-85

Sellier K (1958) Determination of the time since death by
extrapolation of the temperature decrease curve. Acta Med
Soc 11:279-302

Sliwka K, Bloch E (1988) The application of the post mortem
incitement of the nervous — muscle specimen for the setting of
the death time. Postepy Medycyny Sadowej i Kryminologii
1:313-321

Wright EB (1946) A comparative study of the effects of axygen
lack on peripheral nerve. Am J Physiol 147:78-89

Prof. Dr.med. B.Madea

Institut fiir Rechtsmedizin der Universitit zu Ko6ln
Melatengiirtel 60-62

W-5000 Ko6ln

Germany



Int J Leg Med (1993) 105:303

Reply

Dear Sir,

Thank you for the copy of Professor Madea’s letter con-
cerning our article entitled “Nerve conduction as a means
of estimating early post-mortem interval” in volume 105
(pp 69-74) of this Journal.

In the first instance we have to acknowledge that a
typographical error was unfortunately not corrected in
the galley proofs of this article. This refers to the length
of duration of stimuli as 0.5 to 4 us which units should
have read as being ms. Nevertheless although this cor-
rection had not been made an examination of Figures 5
and 6 of our paper shows that the curves become asymp-
totic at values between about 0.3 and 0.8 ms. On a “log-
millisecond” scale which would correspond to a value of
about 2—-6ms.

Prof.Madea is not perhaps entirely correct to state
that the value of rheobase is calculated and not measured.
Previous work by one of the co-authors of our paper which
was referred to in the paper itself (Glasby et al. 1988)
supports this.

For each rat an individual S. D. curve was constructed
while the animal was alive and at the various times when
the measurements were taken post-mortem. All of these
curves became asymptotic within the above range of
stimulus durations. In order to compare curves, the indi-
vidual values of stimulus strength are normalised by di-
viding each by the established rheobase for that rat. This
allows a more accurate comparison. The mathematical
basis for this has been discussed in the paper by Glasby
et al. (1988) already referred to. In the book by Bayliss
(1960), Lapique in his original appreciation of the S.D.
curve plotted “strength in terms of the rheobase as unit”.
It would be impossible to claim a firmer precedent.

Prof.Madea also appears to be suggesting that the
S.D. curve for skeletal muscle is the same as that for
nerve: it has to be pointed out that we were using nerve
and not muscle for our experiments. The S.D. values
which he quotes for muscle are in no doubt and indeed
for skeletal muscle the stimulus duration needed to de-
termine theobase is about 100-500 ms. Equally for nerve
the stimulus duration needed is about 3—-5ms. (Davson
and Eggleton 1968). We have found in many instances
that the curve for the rat’s sciatic nerve is asymptotic
within the stimulus range that we have used. Prof. Ma-
dea’s very long stimulus duration may be explicable by
his choice of electrodes. He does not state how he stimu-
lates and records from the muscle, but it is well known
that the rate at which current spreads will affect this
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measurement. We have stimulated and recorded with bi-
polar electrodes placed quite close together which is
acknowledged to define more closely the region of nerve
under test and to be the most consistent and best way for
measuring the nerve strength duration relationships.
With all animal experiments extrapolation of results
from the animal to the human situation may be very dif-
ficult and fraught with problems.

The hypothetical statement that we have made in the
“discussion” section of our paper in relation to the rela-
tive rates of post-mortem cooling between the rat and
man, remains to be proved. Experiments will have to be
conducted by attaching probes directly to human nerves
as was done with our experimental animals. This would
avoid any interference by intervening tissues into the
measurements conducted.

It has to be accepted that in our paper, the standard
errors of chronaxie are such, given the limited numbers
of animals in our experiments, that there is an overlap of
the means. This point was specifically referred to in the
paper because of specific editorial comment prior to the
acceptance of the paper for publication. It was not felt to
be necessary to include all the individual measurements
as otherwise the figures would have too cumbersome and
the text too lengthy.

Publications on studies on post-mortem nerve and
muscle excitability have appeared in the international lit-
erature for over three decades. Our experimental studies
were intended to be a further small contribution to the
wealth of studies already in print.
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