
RESEARCH PAPER

Did heart asymmetry play a role in the evolution of human
handedness?
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Abstract Almost 90% of humans are right handed,

but why is unclear. It has been suggested that right

handedness evolved in the context of escalating motor

and cognitive demands related to tool use. Literature

indicates that homicide may have been common in

early hominins. Since, in combat with sharp imple-

ments, handedness may influence the relative level of

exposure of left and right thorax, the hypothesis

presented here is that thoracic anatomic asymmetry

resulted in a survival advantage for right handed

individuals. While fighting with sharp tools, a left

hand unilateral grip will rotate the left hemi-thorax

towards an opponent. The aims of this study were to

quantify the degree of thoracic/cardiac asymmetry in

humans and to estimate any difference in risk of injury

from a sharp implement attack to the left and the right

human thorax. CT-scans of 37 men showed a mean of

73% (SD 7%) of the heart volume to be situated in the

left hemi-thorax. Nineteen physicians unaware of the

hypothesis estimated the outcome of weapons pene-

trating the left and right thorax/abdomen at random

points. The difference in estimated mortality for left

and right thorax was significant, p\ 0.001 (Wil-

coxon-signed-ranks-test for two related samples).

These results suggest greater vulnerability of the left

side of the body in combat, and, accordingly, an

adaptive value of right-handedness. Thoracic asym-

metry may have contributed to the development of

right hand preference in humans.

Keywords Laterality � Language evolution �
Combat � The warfare shield theory � Primate

Introduction

Almost 90% of humans are right handed (Hardyck and

Petrinovich 1977), a degree of bias not seen in other

primate species (Lonsdorf and Hopkins 2005; Hopkins

et al. 2011; Braccini et al. 2010; Fitch and Braccini

2013). Meguerditchian et al. (2013) stated that studies

in primates have generally produced inconsistent

results, and therefore it is difficult to identify factors

driving the expression of handedness.

Many hypotheses concerning heritability are based

on the assumption that hand-dominance is an exclu-

sively human characteristic due to genetic modifica-

tions after the split of the human line from the last

Electronic supplementary material The online version of
this article (https://doi.org/10.1007/s41809-017-0009-z) con-
tains supplementary material, which is available to authorized
users.

M. Larsson (&)

Faculty of Health, The Heart and Lung Clinic, Örebro
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common ancestor (Corballis 2009; Crow 2010;

McManus 1999). Corballis (2012) has argued that

the predominance of left-cerebral dominance for

speech and hand gestures could have played a distinct

role in human development; that the human brain

asymmetry for control of speech and praxis is a

consequence of spoken language eventually develop-

ing from manual gestures. Some authors have pro-

posed that escalating motor and cognitive demands

related to tool use boosted the evolution of human

right handedness (Bradshaw and Rogers 1993). Tool

use may fuel the expansion of multimodal connections

in primate brains (Hihara et al. 2006; Larsson 2015;

Quallo et al. 2009). Several authors have demonstrated

associations between brain processing of tool use and

language processes (Greenfield 1991; Decety et al.

1994; Stout et al. 2008; Higuchi et al. 2009).

Tool use involves the production of sequences of

events to reach a specific goal, and, has been proposed

to be the foundation of left-hemispheric lateralization

(Frost 1980; Cochet and Byrne 2013). Hopkins et al.

(2012) suggested that after the separation of lineages

leading to chimpanzees and humans, there was intense

selection pressure on increased motor skills associated

with throwing. Right handed individuals are superior

at throwing with the right hand, while there is usually

little difference between hands in catching an object

(Watson and Kimura 1989). Cavanagh et al. (2016)

examined a contemporary hunter-gatherer people, the

Hadza of Tanzania, and found that 100% of knife use,

and 96% of all tool-use tasks were executed with the

right hand. Frost (1980) and Calvin (1993) have

suggested that tool and weapon manipulation was a

driving force in the development of functional

handedness.

In the 19th century, Thomas Carlyle, Scottish

philosopher and essayist, proposed a direct association

with weapon manipulations, i.e. that right hand

dominance …‘‘probably arose in fighting; most

important to protect your heart and its adjacencies…’’

(LeQuesne 1982; McManus 2003, p. 278). Almost

concurrently, Pye-Smith (1871) launched the warfare

shield theory suggesting that, with the development of

the shield, individuals carrying it in the left hand with a

weapon in the right would experience mortal wounds

less often than those fighting with the left hand, and

hence ‘‘…a race of men who fought with the right hand

would gradually be developed by a process of natural

selection. Such a race would naturally use the right

hand also when they discovered how to draw and to

write…’’ (cited in McManus 2003, p. 278).

The major flaw in this hypothesis is that the shield

was developed long after right handedness became the

norm (Bishop 1990; McManus 1991, 2003). Exami-

nation of flint implement splinters from 1.8 million

years ago (mya) reveals that they were probably made

by right handed individuals (McManus 1991).

However, the usual argument against the warfare

shield theory, that the shield is a recent invention, may

be an oversimplification. The heart and the aorta are

situated mainly within the left thorax. The hypothesis

raised here is that, regardless of shield use, early

ancestors with a preference for using the right forelimb

in combat may have had reduced risk of a mortal

wound. The rationale is that use of the right hand/fore-

limb will rotate the right side towards the opponent,

reducing the exposure of the left hemi-thorax.

An unoccupied left arm, especially when bent, may

be used as a natural shield for the thorax. When

attacking, the hand used (right or left) will influence

which area of the thorax (right or left) will be most

exposed to the opponent’s weapon. Notably, before

Carlyle and Pye-Smith others had suggested increased

vulnerability of left-handers regardless of shield-use

(Harris 2010). The first may have been the fencing

master Roland (1824) cited in Harris (2010, p. 37–8):

‘‘In actual combat the left-handed person labours

under a serious disadvantage, as many wounds of the

lungs alone have been known to do well, which, if

carried to an equal depth on the left side, would

immediately have produced fatal consequences by

wounding the heart’’. i.e. the left-handed fencer would

be likely to pierce a right-handed rival’s right side,

striking the right lung, usually a non-mortal wound,

while the injury for the left-handed would be on the

left, piercing the heart.

This particular advantage of right-handers would

not have selective value in a peaceful society, or a

society without sharp implements. It is not known

when tool use began among hominids or how the

technology spread, but it has been proposed to be

within a period from 5 to 2.5 mya and involved tools

such as those employed by chimpanzees today, mainly

organic materials, which are rarely preserved (Am-

brose 2001). New reports place the earliest evidence of

stone tool use before 3.39 mya (Asfaw et al. 2002; de

la Torre 2011).
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Lambert (1997) suggested that we know surpris-

ingly little about the nature of human conflict for

most of the period of our existence. However, there is

evidence that homicide was common in ancient time

(Bowles 2009; Pinker 2011). Evidence of violent

conflict found in both skeletal remains and the

associated burial objects of hunter-gatherers in what

is now southern California showed that most deadly

wounds were those of the thorax, followed by the

head and abdomen (Lambert 1997). Projectile

injuries were relatively common, with 3.3% having

at least one projectile injury, and almost half of the

bodies with evidence of wounds exhibiting multiple

wounds. It was estimated that at least 70% of the

wounds were fatal. According to Lambert (1997), the

majority of wounds could not be visually identified,

since those not encountering bone are not preserved;

hence the figure of 3.3% is probably an underesti-

mate. A study of the Yanomamo, an extant hunter-

gatherer group in South America living in a manner

similar to that of humans during the Palaeolithic

Period, reported that 44% of males estimated to be

25 years or older had participated in a homicide

(Chagnon 1988). Systematic reviews of the frequency

of, and damage from, primitive warfare suggests it

was associated with high death counts, in particular

from sneak raids (Chagnon 1996; Gat 2006; Thayer

2004). Forensic archaeology indicates that cannibal-

ism was common in human prehistory, citing exam-

ples of human bones that bear human teeth marks or

have been cracked and cooked (Pinker 2011). Some

butchered bones dates back 800,000 years (Fernan-

dez-Jalvo et al. 1996). The human genome contain

genes that seem to be defence against prion diseases

that are spread through cannibalism (Mead et al.

2003).

Pinker (2011, p. 37) suggested that chimpanzee

behaviour may provide clues to human primate

ancestors: ‘‘Chimpanzee aggression holds a lesson

for us’’, since it shows ‘‘how aggression may evolve in

a primate species with certain traits we share’’.

Common chimpanzees usually live in communities

of up to 150 individuals who occupy a distinct terrain

(Goodall 1986; Wilson et al. 2014). When a patrolling

subgroup encounters a group from another community

the interaction is always hostile; if they encounter a

solitary male they will usually kill him in a cruel way

(Wilson et al. 2014). A female with offspring will

often be attacked and the infant killed and eaten.

Killing also occurs within a community (Goodall

1986). There is little doubt that lethal aggression is

part of natural chimpanzee behaviour (Goodall 1986;

Wilson et al. 2014). Saladie et al. (2012) suggested

that hominins may have conducted low-risk attacks on

members of other hominin groups in a manner similar

to that of extant common chimpanzees. Little is known

about early hominids cognitive capacity, however,

Pruetz and Bertolani (2007) reported that Chim-

panzees were able to construct rather advanced tools

that were used in hunting of bush-babies. The

construction entailed up to five steps, including

trimming the tool tip to a point, and these tools were

used in the manner of a spear. Fossil evidence shows

that human males have been larger than females for at

least 2 million years (Reno et al. 2003) reinforcing the

idea that violent competition among men has a long

history in our lineage. Pinker (2011, p. 38) suggests

that it is possible ‘‘that the human lineage has engaged

in lethal raiding since the time of its common roots

with chimpanzees…’’. Thus, it seems likely that

anatomical, perceptual, and behaviour traits that may

have reduced the risk of being fatally wounded had

selective value in human prehistory.

A fundamental step in evaluating the possible

advantage of using the right hand/forelimb in a combat

situation is the assessment of the degree of heart/

thorax asymmetry. Notably, population data concern-

ing the degree of such asymmetry is not available.

The vulnerability of the asymmetrical thorax might

be balanced, or even outweighed, by the anatomy of

the abdomen, with the liver and its associated large

blood vessels on the right (Velmahos et al. 1994).

However, modern data suggest stabbing violence in

the abdomen to be uncommon in comparison with the

thorax (Bajanowski et al. 1991; Karlsson 1998; Kemp

et al. 2009; Rogde et al. 2000; Schmidt and Pollak

2006). Schmidt and Pollak (2006) demonstrated

prevalence of thorax stabbing fourfold that to the

abdomen.

The goals of this study were to quantify the degree

of thoracic/cardiac asymmetry in humans and to

estimate whether there is a difference in risk of injury

from a sharp implement attack to the left and the right

human thorax. The null hypothesis is that no differ-

ence exists in mortality estimates for left thorax

relative to right thorax injury.

J Cult Cogn Sci (2017) 1:65–76 67

123



Materials and methods

Ethics

The CT scans of the thorax that were used to estimate

thorax asymmetry had been done for clinical reasons.

The CT scans were selected several months after the

clinical investigation by the responsible radiologist,

which originally had examined the CT scans for

clinical reasons. The CT scans were anonymized.

Thus, to participate had no consequence at all for the

patients, and written informed consent was not

required as judged by the Ethics Committee. The

study was approved by the Research Ethics Commit-

tee of the Medical Faculty at Uppsala University,

Sweden, Decision date: 2 May 2013, Dnr: 2013/005.

The study has been performed in accordance with the

ethical standards laid down in the 1964 Declaration of

Helsinki and its later amendments. The author

received written consent to publish the images of all

identifiable subjects.

Thoracic/cardiac asymmetry in humans

The human heart location was investigated by com-

puter tomography (CT). Thirty-seven CT scans of men

between 20 and 68 years of age [mean 45.6 years,

standard deviation (SD) 14.1] who had been examined

for clinical reasons at the University Hospital in

Örebro, Sweden were randomly selected. Males were

chosen since they are historically more likely to have

been involved in combat. The examining radiologist

had no prior knowledge of the subjects’ clinical

history or specific anatomy and did not inspect the CT

scans before selection. Exclusion criteria were signs of

thorax deformity, congestive heart disease and other

conditions/diseases with potential to influence the

location and anatomy of the heart (as judged by the

radiologist). The level of the maximum horizontal

width of the heart was visually estimated (Fig. 1).

The radiologist delineated the contour of the heart

(transection view) at that level, and the area was

calculated using the soft-ware of the CT-scanner and

designated the maximum heart area. The maximum

heart area was used as a proxy for the volume of the

heart. Using the line from the midpoint of the sternum

to the midpoint of the spinal channel (Fig. 1), the

maximum heart area was subdivided into two parts:

the right thorax heart area, situated to the right of the

body midline, and the left thorax heart area. Both

areas were estimated in the same manner as the

maximum heart area. The left thorax heart area was

used as a proxy to estimate the proportion of the

volume of the heart that is situated in the left hemi-

thorax, the heart-proportion left.

Estimates of mortality resulting from an attack

to the left or right side

Observations of individuals in combat with sharp

implements such as swords or knives indicated that the

hand in which the weapon is held substantially

influences the side of the body that will be closest to

the opponent’s weapon (Figs. 2, 3 and 4).

Stabbing violence may have relatively high odds of

survival when modern hospital care is available

(Velmahos et al. 1994; Yuasa et al. 1989). Hence,

mortality data from hospital emergency rooms are

likely to have limited relevance for the study. More-

over, reports usually lack data concerning the point of

entrance and, crucial to the study, whether it is right or

left of the midline, [but see Schmidt and Pollak

(2006)]. The same can be said of forensic data (Kemal

et al. 2013). Therefore, a questionnaire was developed

asking specialist physicians to predict the most likely

outcome of a variety of medical and trauma-induced

conditions incurring in a society without modern

medical care. The physicians were on average qual-

ified for 25 years (range 7–43) and included specialists

Fig. 1 Configuration of a typical heart. CT scan showing the

configuration of a heart, with left: right ratio of 0.75, 3/4 of this

heart is located in the left hemi-thorax. The yellow line at lower

right indicates the level of the maximum heart diameter. Arrows

indicate the thoracic aorta. The heart is shown in cross-section,

inferior view. L left. The heart is situated in the anterior thorax
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in cardiology (5), thoracic and/or vascular surgery (4),

general surgery (5), anaesthesiology (4), and internal/

respiratory medicine (1).

The survey included questions about the estimated

mortality due to attacks with a knife or knife-like

object directed against either the left or right trunk.

Other questions such as the outcome of pneumonia or

tonsillitis in a primitive society were included to

obscure the purpose of the study (supplementary

Table S1). No participant had received information

about the underlying hypothesis or the purpose of the

study or was compensated for participation.

Fig. 2 A unilateral right

hand grip primarily exposes

the right hemi-thorax.

Holding a weapon in a

unilateral right hand grip

exposes the right hemi-

thorax, and therefore the

heart will be more protected

compared to a left hand grip.

An uncovered and unarmed

left arm may provide

protection for the heart by

covering the left thorax

Fig. 3 Right hand use in near armed combat reduces the

exposure of the right thorax. Two right handed fencers illustrate

that the right thorax will be more exposed when lunging with a

weapon

Fig. 4 The hand used influences to what extent the left and the

right thorax are exposed. The right and left handed fencers in the

foreground illustrate that the left and the right thorax are not

equally exposed when lunging with a weapon. Three right

handed fencers in the background indicate that, in defensive

postures, the right hemi-thorax is comparatively more exposed

to the opponent’s weapon, and the left thorax is relatively more

protected
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In the analysis, physicians were asked (in Swedish)

to estimate the risk of mortality in percent in a

primitive society without hospitals and modern

medicine in the following situations/conditions:

a. A knife penetrates the thorax at a random point to

the left of the midline.

b. A knife penetrates the thorax at a random point to

the right of the midline.

c. A knife penetrates the abdomen at a random point

to the left of the midline.

d. A knife penetrates the abdomen at a random point

to the right of the midline.

Statistical analysis

Thoracic/cardiac asymmetry

The mean and standard deviation (SD) was calculated

for the right thorax heart area, the left thorax heart

area, and for the heart-proportion left.

Heart-proportion left = left thorax heart area/(the

left thorax heart area ? the right thorax heart area).

Estimated mortality

The difference between each participating physician’s

reported left and right thorax mortality was used as

primary variable. The non-parametric Wilcoxon

signed rank test for two related samples (mortality

estimates made by the same examiner) was used.

Statistical analyses were performed with SPSS Statis-

tics for Windows, Version 17.0 (SPSS Inc. Chicago).

Secondary variable: the same estimates as above for

abdominal injuries.

In addition the median mortality, and the interquar-

tile range of the physician estimates were calculated

and presented for left and right side injuries of the

thorax and the abdomen.

Results

Thoracic/cardiac asymmetry in humans

All selected subjects (n = 37) could be included. All

investigated hearts were situated substantially to the

left in the thorax. The average size of the right thorax

heart area was 28.4 cm2 (SD 10.0); (range

10.1–59.1 cm2). The left thorax heart area had an

average size of 77.6 cm2 (SD 15.9); (range

44.4–102.0 cm2). Themean value for heart-proportion

left was 0.733 (SD 0.073); (range 0.61–0.90). Thus a

mean of 73% of the heart volume was situated in the

left hemi-thorax and 27% in the right hemi-thorax. No

correlation was found between age and left heart

proportion (Spearman’s rho correlation coefficient

0.054, p = 0.749).

Estimated mortality resulting from attack to the left

or right side

Nineteen physicians completed the questionnaire, and

the result is presented in Table 1.

Thorax injuries

The difference in estimated mortality (Left thorax

mortality—Right thorax mortality) was statistically

significant, p\ 0.001, (Wilcoxon signed ranks test

for two related samples). The range of estimated

mortality for left thorax was 50–97% and for right

thorax 50–95%. Penetrating violence to the left

thorax was estimated by 14 physicians to be

associated with a higher mortality than right thorax

injuries; five physicians suggested equal mortality;

no physician proposed higher mortality for right

thorax injuries. Post hoc sampling of four of the

physicians revealed that their opinion of higher

mortality left thorax injuries was based on heart

position.

Abdominal injuries

The difference in estimated mortality (Left abdominal

mortality - Right abdominal mortality) was statisti-

cally significant, p = 0.026, (Wilcoxon signed ranks

test for two related samples). The range of estimated

mortality for the right abdomen 30–90 and 25–90% for

the left abdomen. Six physicians estimated right

abdominal injuries to be of greater risk, while 13

suggested equal mortality.

Discussion

The study demonstrated that, on average, the propor-

tion of the heart situated in the left thorax was almost
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three times that of the corresponding right portion.

Based solely on the volume estimates, the likelihood

of heart injury would be almost three times larger for

penetrating violence of the left in comparison with the

right thorax. However, the likelihood of heart injury

may be higher, since a greater proportion of the heart is

generally near the thoracic wall left of the midline

(Fig. 1). In addition, the biggest vessel of the body, the

aorta, is situated in the left thorax. In accordance with

that a majority (74%) of physicians estimated left

thorax injuries to be associated with a higher risk of

mortality than right thorax injuries, and none of them

suggested right thoracic injuries to be associated with

higher risk.

Since the hand used in close armed combat may

influence to which degree the left and right thorax will

be exposed in combat (Figs. 2, 3 and 4), the results

may have implications for the evolution of

handedness.

Numerous studies support an association among

complex manual tasks, gestures, and language, but

little is known about the causation behind. Although

an apparent association exists, a generally accepted

explanation is lacking (Fitch 2010). Corballis (2012)

and Annett (1985) have suggested that the evolution of

linguistic abilities in the left hemisphere started before

and moreover stimulated the evolution of right hand

dominance. It could be conversely speculated that

evolutionary change toward dominant right handed-

ness may have influenced lateralization of language.

Although the left hemisphere probably was evolu-

tionarily prepared to handle tool use, communicative

gestures, and language (Corballis 2012; Annett 1985),

heart protection, or any other survival advantage, due

to right hand use could also have contributed to left

hemisphere dominance for tool use and language. In

other words, they may have been two mutually

reinforcing mechanisms.

Table 1 Mortality (%) due to a penetrating wound to the left (L) and right (R) thorax, and L and R abdomen as estimated by 19

specialist physicians

Physician L thorax R thorax L–R thoraxa L abdomen R abdomen L–R abdomen

1 80 40 40 40 40 0

2 95 95 0 90 90 0

3 85 40 45 50 50 0

4 80 70 10 40 40 0

5 30 20 10 25 30 - 5

6 70 60 10 70 80 - 10

7 80 80 0 95 95 0

8 80 60 20 95 95 0

9 90 80 10 80 80 0

10 90 60 30 90 95 - 5

11 90 80 10 80 80 0

12 90 90 0 90 90 0

13 90 85 5 80 85 - 5

14 95 90 5 75 75 0

15 60 50 10 30 40 - 10

16 70 20 50 50 50 0

17 97 85 12 40 60 - 20

18 90 90 0 70 70 0

19 50 50 0 50 50 0

Median 80 63 70 75

Interquartile range 20 30 50 40

a The difference in mortality estimate between the left and right thorax in bold

J Cult Cogn Sci (2017) 1:65–76 71

123



Limitations

A crucial question is whether human evolution

included an extended history of combat with hand-

held weapons. We have limited knowledge of how

human ancestors used tools in conflict (Lambert

1997). In evolutionary terms, fighting with swords or

spears is a recent behaviour (Harmenberg 2007), and

we do not know whether a unilateral grip was common

in prehistoric combat.

The study did not include questions to physicians

concerning blunt thorax violence. Blunt chest trauma

is a commonly seen problem in traumatology

(Mubang et al. 2016). In addition to rib fractures,

spine fractures, pulmonary contusions, blunt cardiac

injuries such as traumatic valvular and coronary artery

changes have also been reported (Mubang et al. 2016).

Blunt violence, e.g. due to the use of stone axes in

close combat may have added to the advantage of

being right handed. Forensic data rarely clarify if the

attacker was in front or behind the victim, and we

know far less concerning human prehistory. If stab-

bing violence from behind was common among

human ancestor that might have provided left-handers

with an advantage. When attacking from behind, a

left-hander’s grip, is more likely to result in penetra-

tion of the left thorax and thereby the heart of the

victim, while the handedness of the victim is unlikely

to influence the outcome.

Heart asymmetry was calculated using proxy

values; in future studies, precise volumes might be

estimated by usingmore precise mathematical models.

The CT scans were randomly selected from a clinical

setting. Ideally it should have been selected from the

general population, however administration of the

high radiation dose associated with CT scanning

would be an ethical issue.

Left handedness has higher prevalence in males

(Annett 1985; Papadatou-Pastou et al. 2008), who are

arguably more frequently involved in violent conflict

than females, which seems to contradict the heart

protection hypothesis. However, increased vulnera-

bility of left-handed males might be compensated if

they gain something else. Raymond et al. (1996)

proposed that left handers will have a certain advan-

tage, since right handers will be in a relatively

unfamiliar situation when facing a left handed adver-

sary. This is a frequency-dependent situation, since the

fewer the left handers in the population, the greater

their advantage against right handed opponents (Ray-

mond et al. 1996). Raymond et al. (1996) found that

the average proportion of left handers was signifi-

cantly higher in those involved in interactive sports, 32

vs. 11% in non-interactive sports. Raymond et al.

(1996) suggested that approximately 10% of left

handers in a population may reflect equilibrium

between a frequency-dependent advantage and disad-

vantages of left handedness. The idea that left-handed

fencers may achieve certain advantages has been

recognized for centuries (Harris 2010).

The increased risk to left handers of receiving a

mortal wound when struck in combat may to some

extent be balanced by a reduced risk of being hit, as

long as left handers are rare in the population.

Notably, the physicians’ estimations of mortality

for right abdominal injuries was higher compared with

the left abdominal injuries. However, stabbing vio-

lence to the abdomen is suggested to be relatively

infrequent (Bajanowski et al. 1991; Karlsson 1998;

Kemp et al. 2009; Rogde et al. 2000; Schmidt and

Pollak 2006), and therefore greater vulnerability of the

right vs. left abdomen is unlikely to balance the

vulnerability of the left thorax.

Schmidt and Pollak (2006) investigated 158 victims

that had survived stab and cut injuries, showing

between 1 and 20 separate wounds (mean 3.7), 63.4%

of which were located on the front of the body and

36.6% on the back. The injuries were primarily

localized to the thorax (45.9%) and in the region of

the head and neck (30.6%). The abdominal (11.1%),

lumbar, and gluteal regions (6.3%) along with the

lower extremities (6.1%) were less often affected. A

simple explanationmay be that a knife will be closer to

an opponent when the arm is elevated to the horizontal

plane (Fig. 5).

Studies of crime victims, have demonstrated that

the majority of wounds were localized to the thorax

(Bajanowski et al. 1991; Karlsson 1998; Kemp et al.

2009; Rogde et al. 2000; Schmidt and Pollak 2006).

Schmidt and Pollak (2006) demonstrated that the left

half of the body accounted for 63.7% of stabs and cuts,

with 36.3% on the right. The more common left side

injuries may be a result of the presumably more

common right hand dominance of attackers. Since

most victims were unarmed, it probably says little

about handedness distribution of victims. Kemal et al.

(2013) studied sharp force injuries in 349 homicides

and found that the most common significant internal
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injuries were to the heart (28%), lungs (24%), and

major thoracic vessels (19%); hence deadly wounds of

the thorax was more common compared with the

abdomen. If stab wounds to the thorax were also more

common than abdominal wounds in early humans, the

asymmetry of the thorax may have influenced the

evolution of handedness substantially more than the

asymmetry of the abdomen.

A right handed individual may have another

advantage in combat. If standing face to face, and

one person suddenly attacks the other with a knife, the

right hand will have greater access to the opponent’s

left thorax and thereby the heart. Analogous to a

forehand grip in tennis, a right hander may exert more

power when attacking an opponent’s left thorax in

comparison with the right thorax. It will be vice versa

in the case of a left-handed attacker, possibly adding

another advantage of right handers vs. left handers

engaged in combat.

Sharp force injuries are defined as injuries inflicted

by a sharp instrument, usually cutting or stabbing

(Kemal et al. 2013). Although there is considerable

difference between a sharp implement attack and a

needle biopsy in a modern hospital, results of

transthoracic needle biopsy demonstrate that penetra-

tion of the lung may not per se result in high mortality

(Boskovic et al. 2014). A transthoracic needle biopsy

is conducted with imaging guidance to define a

discrete mass and is essential in the diagnosis and

treatment of many thoracic diseases. It is generally

regarded as a safe procedure with limited morbidity

and extremely rare mortality (Boskovic et al. 2014).

Although an injury to the lung in combat is likely to be

associated with accompanying trauma and substantial

risk of infection, sparing the heart and the aorta may

increase the chance of survival. Selection will favour

genes associated with higher fitness and can move to

fixation in a population albeit over thousands of years

(McManus 2003; Mugal et al. 2014). Thus, even a

slight difference in mortality is likely to have influ-

enced handedness, assuming combat situations were

common in early ancestors, and that homicide was a

common cause of death among hunter-gatherers

(Bowles 2009; Pinker 2011).

This is the first study to quantify the proportion of

the heart situated on the left respectively right side of

the body’s midline. To investigate the possible

variation in risk between right and left thorax injuries

with alternative methods would be of interest. Assess-

ment of the vulnerability of structures/organs in

randomly distributed penetration of the right and left

thorax using computer models might be a suit-

able method. To investigate medical reports of non-

mortal wound of the chest would also be of interest.

The hypothesis postulates that wounds to the left

would more often be judged as life-threatening.

Conclusions

The asymmetry of the thorax, including approximately

three times larger heart volume, the heart’s position

more close to the left thorax wall, and the biggest

vessel of the body, the thoracic aorta which is situated

in the left thorax, indicates that penetrating violence in

the left hemi-thorax is likely to result in increased risk

of death compared with the right side. Qualified

physicians estimations of the mortality, due to left and

right thorax injury, are in accordance with that. Blunt

cardiac violence may be deadly (Mubang et al. 2016),

possibly adding one more advantage of right-handed-

ness. Right handers might be more apt killers, since

they have their dominant hand closer to the opponent’s

heart, and since they might develop more force

towards the left thorax of the opponent. Further

studies are mandatory to clarify how and to what

extent such mechanismsmight influence right and left-

handed individual’s odds of survival in combat.

Fig. 5 The opponent’s thorax is usually more accessible than

the abdomen. When two persons are of similar height the hand/

knife will come near the opponent’s thorax when the arm is

elevated to the horizontal plane. To attack the abdomen the

aggressor needs to come closer
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The results suggest tentative evidence for the

hypothesis that right/left asymmetry of the thorax

may have contributed to the development of right hand

preference in humans, raising the related question: Did

the evolution of language start by hand, mouth, or by

heart?
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