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Summary

Introduction: Tachymetry is a geodetic method enabling to measure angles and distances. The aim of the work was to demonstrate
alternatives of its utilization in daily forensic medicine practice. The work is dealing with confusing cases of gunshot injuries. It is impossible
to determine the trajectory of the projectile, the sequence of gunshots, to identify shooting person etc. in these cases only on the base of
autopsy findings and investigated circumstances. In these cases the investigation experiments on the crime scene in collaboration with the
land surveyors were realized. The work presents two case reports.

Methods: For our measurements the electronic tachymeter TOPCON 211D was used. These were performed by the means of polar
method in local coordinate system with relative heights. In the first case the position of victim was simulated by a figurant according to
testimonies of witnesses and the accused. The second case dealed with suicide.

Results: In the first case there were two gunshots. The trajectory of the first gunshot was determined and the projectile was found. Hereby
the most authentic testimony could be estimated. Also high grade probability of the relative position of the victim and the accused was
figured out. In the case of suicide also the projectile was found and the position of the victim in the time of gunshot was determined.
Conclusion: In the both case reports demonstrated the projectiles were not found by ballistics expert investigations. All questions of expert
opinions could be answered only with the help of tachymetry. The advantage of this method is its good regional availability even at places
far from specialized criminal investigation workplaces.
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Suhrn

Vyuzitie tachymetrie v sudnolekarskej praxi

Uvod: Tachymetria je geometricka metéda umozriujlica merat uhly a vzdialenosti. Cielom nagej prace je demonétrovat moznosti jej vyuzitia
v sudnolekarskej praxi. Ide o nejasné pripady strelnych poraneni, kedy nie je mozné urcit drahu strely, poradie striel, strielajucu osobu atd.
len na zaklade pitevného nalezu a vysSetrenych okolnosti. V tychto pripadoch vykonavame vySetrovacie pokusy na mieste €inu v spolupraci
s geodetmi. V praci prezentujeme dva pripady.

Pacienti a metédy: Merania boli vykonavané elektronickym tachymetrom TOPCON 211D polarnou metédou v lokélnom stradnicovom
systéme a relativnych vyskach. V prvom pripade poloha poskodeného bola simulovana figurantom na zaklade vypovedi obvineného
a svedkov. V druhom pripade iSlo o samovrazdu.

Vysledky: V prvom pripade bolo strielané dvakrat, pricom bola uréenéa draha prvej strely a bol najdeny projektil. Zarover bolo mozné uréit,
ktora vypoved je najvierohodnejSia. Taktiez bola zistena najpravdepodobnejSia poloha obvineného a poskodeného. V pripade samovrazdy
bol najdeny projektil a uréena poloha obete v ¢ase strelby.

Zaver: Projektily v obidvoch demonstrovanych pripadoch neboli najdené na zaklade kriminalistickych balistickych skimani. Pri rieSeni
nejasnych pripadov strelnych poraneni nam tachymetria dava presnejsie vysledky a vyc¢erpavajicejsie odpovede na otazky, ktoré maju byt
zodpovedané v znaleckom posudku ako bezne pouzivané balistické metédy. Hlavnou vyhodou vyuzitia metddy v sudnolekarskej praxi je
jej regionalna dostupnost predovSetkym na miestach, ktoré su vzdialené od Specializovanych kriminalistickych pracovisk.

KFacové slova: tachymetria, strelné poranenie, stidne lekarstvo, balistické skimanie, znalecky posudok, miestna dostupnost geodetov
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The work presents two case reports as the examples of its

INTRODUCTION utility.
Tachymetry is a geodetic method enabling to measure
angles and distances [1, 2, 3, 4]. The aim of the workisto  METHODS

demonstrate alternatives of its utilization in daily forensic
medicine practice. The work is dealing with confusing

cases of gunshot injuries. It is impossible to determine the
trajectory of the projectile, the sequence of gunshots, to
identify shooting person etc. in these cases only on the
base of autopsy findings and investigated circumstances. In
these cases the investigation experiments on the crime
scene in collaboration with the land surveyors are realized.

For our measurements the electronic tachymeter TOPCON
211D was used. These were performed by the means of polar
method in local coordinate system with relative heights.

Case 1
It was the case of wilful murder of a 26-year-old man by
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Fig. 1: Situation according to the testimony of the accused
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Fig. 2: Situation according to the testimony of the first witness
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Fig. 3: Situation according to the testimony of the second witness

a gun. The man suffered gutshot with perforating wound of
the abdominal aorta followed by bleeding into the abdominal
cavity (860 g of blood clots and 1 200 ml of liquid blood). The
cause of death was haemorrhagic shock. Gunshot channel
lead from the front to the back from the left above to the right
downwards with the angle of 45 degrees regarding the
anteroposterior level and with the angle of 45 degrees
regading the horizontal level. Gunshot entrance wound was

Fig. 6: Lateral view at the trajectory of the gunshot

in the left upper part of the abdomen 125 cm far from the
heels and 8 cm left from the midline. Projectile was found in
dorsal muscles subcutaneously at the level of the upper
margin of right processus costarius of the first lumbal
vertebra. Gunshooting was carried out in the night at open
space as the result of physical attack among the accused
and the sufferer and two eyewitnesses. There were two
gunshots.
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Fig. 7: Lateral view at the position of the sufferer in the time of the
gunshot

The accused stated in his testimony, see Fig. 1, that he
stood in the street and shoot the shot from the waist to the air.
After he wanted to fix up the gun, another gunshot was shot
out. As he said he almost did not move the gun.

One of witnesses reported that he registered the first
gunshot at the moment when he arrived towards the
accused standing on the grass in the direction from the
building of the Drugstore, as seen in Figure 2. After this
gunshot the sufferer crouched. Immediately after that
another gunshot was heard.

According to the testimony of the second witness (brother
of the accused), the first gunshot was shot at the moment
when the sufferer was comming together with the first
witness towards him and the accused in the direction from
the building of the Drugstore. After a while he heard another
gunshot and saw the flash at the heigth of the waist of the
accused and after that the sufferer (in the street) crouched
(see Figure 3).

To find out the most authentic testimony the investigation
experiment was caried out. The position of victim was
simulated by a figurant according to testimonies of witnesses
and the accused. Before measurements and after
recapitulation of all testimonies we tried to find the projectile
which was supposed to be shot by the accused into the air as
the warning shot. The projectile was found in the frame of
plastic shop-window at the building of the Drugstore at the
distance of about 40 m after the sufferer at the heigth of 2.34
m above the level of the pavement.

Case 2

It was the case of a 42-year-old policeman who was found
dead with gunshot injury in the thorax at the garage of
Authority for Safeguard of Constitutional Agents. Gunshot
channel lead backwards slightly obliquely from the above
downwards with the angle of 17.5 degrees regarding the
horizontal level. It transferred through the right heart
ventricle and upper part of the spleen. That was the cause
of bleeding into the left pleural cavity (1200 ml of semiliquid
blood) and abdominal cavity (150 ml of semiliquid blood).
The cause of death was haemorrhagic shock. Gunshot
entrance wound was in the region of the left parasternal line
of the thorax at the distance of 134.7-136.4 cm far from the
heels. Gunshot exit wound was in the region of the left
paravertebral line of the dorsum at the distance of
125,4-126,6 cm far from the heels. The length of the
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gunshot channel was 29 cm.To find out the trajectory and
the position of the victim in the time of gunshot we
performed investigation experiment on the other day in the
late afternoon after the autopsy, at the place where the dead
body was found. Supposed situation was simulated
according to the heigth of gunshot entry and exit.

RESULTS

Based to the results of measurements we can observe in
Case 1 that if the sufferer was shot death by the second
gunshot (accidental) and he stood in the street, the angle
between the first gunshot (projectile in the frame of the
shop-window of the Drugstore) and the second gunshot was
33 degrees. The accused stated in his testimony that he
shot from the waist at the heigth of 1.25 m, i.e. the trajectory
of the projectile lead from the above downwards with the
angle of 1.2 degrees and therefore it could not cause the
gunshot channel leading from the above with the angle of
45 degrees regarding the horizontal level, as we found out at
the autopsy.

The trajectory of the first gunshot is in the agreement with
the testimony of the second witness. The part of the testimony
considering the second gunshot is not in correlation with the
gunshot channel in the body of the sufferer.

The testimony of the first witness seemed to be the most
authentic testimony. If the sufferer crouched after the first
gunshot it might not have been because he was shotdown.
The second gunshot could have shot him down crouching or
laying and the gunshot channel occurred as it was found out at
the autopsy (see Figure 4 and 5).

In the Case 2 the place of the impact of the projectile on the
wall of the building was found at the distance of about 25 m
from the place where the sufferer was at the time gunshooting
and also the knocked projectile was found (see Figure 6). We
have also found out that the sufferer was slightly bent at the
angle of 16.4 degrees regarding the frontal level (see Figure
7).

CONCLUSION

In the both demonstrated case reports the projectiles were
not found by ballistics expert investigations. In the first case
the most probable order of gunshots was estimated regarding
the hit target. All questions of expert opinions could be
answered only with the help of tachymetry. Another
advantage of utilization of this method in daily forensic
medicine practice is its good regional availability even at
places which are far from specialized criminal investigation
workplaces. The aim of the work was the presentation of
tachymetry as the method, which can be used as an
alternative method in ballistic investigation. The authors have
presented these two cases only as the examples of the
possibilities of using tachymetry, which has been used in daily
forensic medicine practice in their institute already for ten
years.
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MEDICINY

Martin Vokurka « Jan Hugo
11000 HESEL « ANATOMICKA A LABORATORNI PRILOHA

PRAKTICKY SLOVNIK MEDICINY (9. VYDANI)

Martin Vokurka, Jan Hugo a kol.

Devaté rozSifené vydani uspéSného lékafského vykladového slovniku pro
Sirokou vefejnost obsahuje vice nez 11.000 hesel a rozsahlou pfilohu normal-
nich laboratornich hodnot. Srozumitelny a prehledny vyklad doplnény pfiklady
a ilustracemi umozfuje porozumét tomu, co lékaf piSe a Fika, tj. Iékafskym
zpravam, nalezm apod. Ctenaf také ziska jistotu, jak odborné pojmy vyslovit
a jak je pouzivat. K proniknuti do jazyka mediciny dale pfispiva prehled
a vyklad lékafskych zkratek i vysvétleni slangovych vyraz(i uzivanych zdra-
votniky.

Hesla zahrnuji organy lidského téla, jejich funkce a poruchy, popis nékolika set
nemoci a syndromd, jejich pfiznakd, lékafskych vySetfeni a riznych zplsobu
lécby, pfiblizné 1500 hesel se vztahuje k 1ékim. Pozornost je vénovana zvlas-
té nemocem srdce a cév (infarkt myokardu, angina pectoris, vysoky krevni
tlak), zhoubnym nemocem (nadory, leukemie), cukrovce, nemocem zlaz
s vnitfni sekreci, koznim nemocem, Zzenskym nemocem, duSevnim chorobam
(v€etné rliznych zavislosti) ¢i porucham v oblasti sexuality. Vyznamnou oblas-

ti je t€hotenstvi a porod, velky pocet hesel se tyka vrozenych nemoci a poruch. Pou¢né a zajimavé byva také vysvét-
leni pdvodu slov (etymologie), kterym jsou mnoha hesla dopinéna.

Obliba slovniku, o niz svéd¢i 70.000 dosud prodanych vytisk(l v pfedchozich osmi postupné rozsifovanych vyda-
nich, se nesnizila ani poté, co nakladatelstvi Maxdorf vydalo v roce 2002 Velky Iékafsky slovnik uréeny lékafim

(36.000 hesel).

Vydalo nakladatelstvi Maxdorf v roce 2008, 520 str., cena 595 K¢ , format A5, vaz., edice Jessenius, ISBN:

978-80-7345-159-2.

Objednavky muizete posilat na adresu: Nakladatelské a tiskové stredisko CLS JEP, Sokolska 31, 120 26 Praha 2,
fax: 224 266 226, e-mail: nts@cls.cz. Na objednavce laskavé uvedte i jméno éasopisu, v némz jste se o knize

dozvédeéli.

Soudni lékafstvi



