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Chapter 3: The Study of Traumatic Injuries 
 
 
The human skeleton is one of the best avenues for studying warfare and 

violence in the past.  The skeleton is a living organism that continuously adapts 

itself, creating a record of events in an individual’s life.  These events can 

include traumatic injuries incurred during life and shortly after an individual’s 

death.  A careful study of the patterning of traumatic injuries can aid in the 

identification of violent interactions and how they affected past communities.  

 

The human body is a structural system.  The bones serve to support the body, 

to provide attachment sites for muscles, ligaments and tendons to facilitate 

movement and as a mineral store to maintain bodily homeostasis.  They are 

subject to constant change in response to the weight of the body and the 

movements an individual makes during everyday activities.  These forces help 

to form the structure and shape of bone and also affect its ability to respond to 

stress. 

 

As part of a living organism, bone has the ability to constantly reform itself and 

adapt to changes in health, nutrition and activity (White 2000: 20).  Even healthy 

non-injured bone is constantly remodelling itself, with osteoclasts cutting away 

old cells and osteoblasts building new ones (White 2000: 27).  This is how the 

bone is able to respond to changes in activity patterns as well as heal from 

traumatic injuries. 
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The bones of the human body are constantly subject to loading forces.  These 

come from many sources, including the weight of the individual, which is 

considered a static load when the body is at rest and dynamic loading when the 

body is in motion.  During dynamic loading, the forces incorporate not only the 

mass of the individual, but the acceleration or deceleration involved in the 

motion (Galloway 1999: 36). When wearing high heels, a person can load the 

heel with 700 pounds per square inch despite weighing only 125 pounds (ibid.).  

There are also forces involved when the body strikes or is struck by an object 

(ibid.).  All of these forces, in addition to the structure and architecture of the 

element involved, affect the way in which an element will fracture.   

 

Not all forces acting on a bone will result in a fracture.  Bone has some ability to 

absorb and resist the forces acting on it (Galloway 1999: 36-40).  The first 

phase is called elastic deformation, in which the bone is strained by 

compressive or tensile forces, but quickly returns to original shape with no 

deformation or loss of structural integrity.   If the loading forces are low enough 

and repetitive, bone has the capacity to gradually alter structure to 

accommodate the new forces.  Once the force exceeds the bone’s elastic 

tolerance, the changes become permanent, causing plastic deformity.  If the 

force continues, the bone can no longer adapt to the changes and failure occurs 

(Galloway 1999: 39; Knüsel 2000). 

 

 The biomechanical explanations for bone deformity and failure are a simplified 

version of the forces at work.  The processes in a living person are more 



 48 

complicated than this.  First, load-bearing is not the primary purpose of the 

skeletal system, instead it is a complex system that has developed as a 

compromise to load-bearing, movement, muscle attachment, housing of 

hemopoietic tissue and storage for calcium and trace elements (Galloway 1999: 

43).  It also has the capacity to constantly monitor loading forces and adapt to 

them.  These compromises in addition to architectural weaknesses that create 

channels for blood circulation, nerves and attachments for connective tissue, 

mean that bone does not respond in a simple straight forward manner.  The 

increased complication of pathological and age-related changes can also affect 

the ability of bone to withstand forces (ibid.). 

 

3.1 Injury categories 
 

3.1.1 Injury timing 
 
There are three stages that are recognised for describing the timing of injury 

(Haglund & Sorg 1997; Sauer 1998; Galloway 1999; Sorg & Haglund 2002: 7; 

Knüsel 2005).  The stages are antemortem (before death), perimortem (at the 

time of death), and postmortem (after death) (Galloway 1999).  They separate 

the timing of the injury with regard to an individual’s death.  It is important to 

note that it is not the actual moment of death that is recorded, but the quality of 

bone at the time of injury.  The rate of decomposition of an individual’s remains 

can lengthen or shorten the perimortem interval.  Each of the stages has 

specific identifying characteristics and significance for trauma patterns. 
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 Antemortem– this is defined as occurring before death.  It is 

identified through the presence of bone reaction.  Bone reaction 

and remodelling can only take place while the individual is still 

alive and can be anything from advanced healing of a fracture with 

a completely remodelled callus to early new woven bone 

formation (Knüsel 2005: 52).   

 Perimortem – this is defined as occurring at the time of death.  It 

covers a period that can start prior to death and continue for 

sometime after death while the bones retain collagen.  The 

identifying features of this stage are a lack of bone reaction or 

remodelling, helical or spiral fracture outlines, sharp fracture 

margins, and smooth fracture surfaces, uniform colour of fracture 

and surrounding bone (Knüsel 2005: 53). 

 Postmortem – this is defined as occurring after death.  This stage 

refers to bones that have lost their collagen and become “dry.”  

The fracture patterns of dry bone are different than those of “wet” 

bone, which still retains collagen.  The appearance of dry bone 

fractures will be transverse fracture outlines, rough irregular 

fracture margins and surfaces.  Postmortem fracturing will also 

show colour differences between the fractures and the 

surrounding bone, with the fractures appearing much lighter in 

colour.  Postmortem cut marks such as trowel damage, will also 

appear lighter in colour than the surrounding bone (Knüsel 2005: 

52). 



 50 

3.1.2 Injury types 
 
There are three categories of traumatic injuries that differ based on the 

mechanism causing the injury.  The categories are blunt force, sharp force and 

penetrating injury.  Blunt force is defined as that which has a wide area of 

impact on the bone, produces crushing and is indicative of club-like weapons or 

those produced during falls (Manning 2000).  Sharp force is defined as that 

produced by a bladed weapon (Knüsel 2005: 55).  Projectile injuries are those 

caused by weapons travelling at high velocity, which can cause penetrating 

trauma (Novak 2000: 91; Knüsel 2005: 55).   

 

3.2 Blunt force injuries 

3.2.1 Cranial  
 
Cranial fracture patterns are complex.  The cranium is an interconnected group 

of bones of varying strength and thickness that is perforated in many places by 

foramina for connective and central nervous tissue and blood vessels (Galloway 

1999: 64).  In many ways the cranium responds to applied force like a sphere, 

with energy distributed throughout its structure such that failures in the structure 

occur away from the site of impact.  However, the complexity of the different 

structures that make up the cranium alters the way it responds, often in 

predictable ways (Gurdjian et al. 1950).   

 

The fracturing of the cranium depends on the energy of the force it encounters 

(Gurdjian et al. 1950; Berryman & Haun 1996).  The cranial vault responds by 

inbending at the site of impact, with outbending of the surrounding cranial bone 
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(see Figure 3.1).  Failure occurs in those areas of greatest tensile stress 

(Gurdjian et al. 1950).  In low energy impacts the inbending is not severe 

enough to cause failure.  Fractures may appear at other areas where 

outbending has occurred.  These appear as fracture lines originating where 

stress is greatest and running towards the site of impact.  If the energy is low, 

these fractures may not reach the site of impact.  In higher energy impacts, the 

fractures may reach the site of impact and multiple fractures may be present.  In 

high energy impacts, the inbending will be severe enough that it becomes a site 

of tensile stress.  Fractures will then occur in a radial pattern at the site of 

impact (ibid.). 

 

 

Figure 3.1 Illustration of cranial response to blunt force trauma from Galloway 1999: 66. 

 

It is possible to sequence the injuries on the cranium in some cases of multiple 

injuries, if the radiating fractures from the injuries intersect each other (Novak 

2000: 91).  The first injury has radiating fractures that are uninterrupted.  The 

fractures from subsequent injuries will terminate in previous fracture lines 
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because the energy driving the fracture is dissipated into the existing line.  This 

technique can be used for blunt force trauma, sharp force trauma where the 

force was enough to cause fracturing, and projectile trauma such as bullet 

wounds (Madea & Staak 1988). 

 

It is not only the fracturing of the bone that is of concern in blunt force injuries to 

the cranial vault, there is also significant soft tissue involvement.  The brain is 

housed within the vault and there is movement during impact.  According to 

studies by Gurdjian (1976) the brain may crowd the site of impact because it will 

not have immediately changed direction with the cranium and the force will 

carry it in the direction of impact.  This can cause injury to the soft tissue, 

subdural hematomas and concussion, even if the bone fractures are minimal.  

Soft tissue may also become involved when the bone fractures.  As the cranial 

bone fractures, it separates, but will snap back into place, sometimes trapping 

soft tissue.  This can rupture blood vessels or tear connective tissue (Gurdjian 

1976). 

3.2.2 Post cranial 
 
 
Blunt force trauma of the post-cranial skeleton can be caused by many sources, 

including contact with fists, clubs, and other weapons with a large surface area, 

as well as by falls and manual compaction of the body (Galloway 1999: 35).   

They produce a wide range of fractures in affected post-cranial bones.  This is 

due to the biomechanical properties of the bone as well as the loading forces 

acting on the bone.   
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Figure 3.2 Illustration of forces involved in blunt force trauma.  Redrawn after Galloway 1999. 

 

The forces that are involved in blunt force fracture of bone are compression, 

tension, rotation, shear and bending (Byers 2008: 280).  These are illustrated in 

Figure 3.2.  Compression is the squeezing of bone, which decreases the 

dimension of the tissue as a result of the applied force.  This most commonly 

occurs in the long axis of bone, and fractures due to compressive forces are 

commonly found in falls, but can also occur where an object hits the bone and 

compresses the area of impact (Galloway 1999: 46).  Tension is the pulling of 

bone, and more commonly affects the joints and ligaments, but tearing of 

ligaments can involve skeletal damage as in avulsion injuries (ibid. 47).  In 

bending, the bone is subjected to both compression and tension.  Long bones 

are more resistant to compression than to tension, so the failure will begin on 

the side subjected to tension.  Shear results from the sliding of some portions of 

tissue across other portions.  When shear is combined with twisting, it is 

classified as rotational or torsional (Galloway 1999: 48).  Torsional loading is 
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fairly common in human bone fractures.  The more symmetrical a bone is, the 

great its resistance to torsion.  However, in everyday activity bone is under 

compressive loading at the same time, which can increase torsional forces 

(ibid.). 

 

Therefore, there is some degree of predictability to long bone fractures, and 

knowledge of the types of fractures that would probably result from the forces 

acting on the bone.  However, the underlying architecture, bone strength, 

individual health, type of force and location on the bone to which force is 

applied, all act on the resulting fracture.  By understanding these processes and 

the resulting fracture patterns, one can study the appearance of fractured bone 

to recreate, to some degree, the event that caused the bone failure. 

 

3.2.3 Types of blunt force trauma 
 
Blunt force injuries can be subdivided in to complete fractures and incomplete 

fractures.  Complete fractures are those that involve a total separation of 

fracture into two or more bone fragments (Galloway 1999: 52).  The complete 

fractures can be subdivided into specific categories according to type of fracture 

(see Figure 3.3).  These are: 

 Transverse fracture: fractures that run at right angles to the long 

axis of the bone (ibid. 52) 

 Oblique fracture: fractures that run diagonally across the long axis 

(ibid. 54). 
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 Spiral fracture: occurs with rotational forces.  They begin at the 

point of maximum tension and follow the angle of rotation (ibid. 

54). 

 Comminuted fracture: a fracture in which more than two 

fragments are generated (ibid. 55). 

 Butterfly fracture: a comminuted fracture consisting of two 

segments of bone plus a small, elongated, triangular fragment 

formed along the concave side of an angulation fracture (ibid. 55). 

 Segmental fracture: the result of multiple diaphyseal fractures 

which leave a portion of the diaphysis separated from the 

proximal and distal ends (ibid. 55). 
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Figure 3.3 Illustration of blunt force fracture types in long bones.  Redrawn by author from 
Galloway 1999 

 

Incomplete fractures are fractures that do not result in complete separation of 

fractured bone, and are more common in children than adults (Galloway 1999: 

49).  They can also be subdivided into specific types (see Figure 3.4). 

 Compression fracture – the result of sudden excessive impaction 

of the bone (Ortner 2003: 121); commonly found in the vertebra, 

which have been subjected to vertical compression forces 

(Galloway 1999: 96). 

 Depression fracture – occurs primarily in the cranium and is the 

result of direct blows, which cause a collapse of the outer table 

(ibid. 52). 

 Green stick fracture – an incomplete transverse fracture, which 

usually extends to the midline of the bone (ibid. 51). 
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Figure 3.4 Illustration of incomplete fractures redrawn after Galloway 1999. 

 

Some fractures have been recognised in the literature as having specific origins 

and mechanisms.  These include parry fractures, which are transverse fractures 

to the distal third of the ulna that do not involve the radius (Judd 2008: 1665).  

They are commonly associated with defensive injuries (Galloway 1999: 145).  

Colles’ fractures are fractures of the distal radius causing the distal end to be 

displaced posteriorly giving a spoon-like appearance (ibid. 139).  This type of 

fracture is often the result of a fall with the hand outstretched.  Shovellers’ 

fracture is a traction fracture of the spinous process (Knüsel et al. 1996).  As the 

name suggests, this type of fracture has been associated with overload to the 

spinous process caused by shovelling heavy substances. Another vertebral 

fracture is spondylolysis, a separation of the neural arch from the centrum 

(Merbs 1996a;  b; Galloway 1999: 52; Mays 2006).  Spondylolysis can be the 
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result of repeated activity-related stress in late adolescence and early 

adulthood, and it is often seen in modern athletes (Mays 2006).  In clinical 

literature there is some association between spondylolysis and spinal conditions 

such as spina bifida occulta, however, this is not repeated in archaeological 

populations (Mays 2006: 359).  

 

3.3 Sharp force injuries 
 
 
Sharp force injuries are those inflicted by edged weapons such as swords, 

knives, and axes.  They leave easily identifiable cut marks that occasionally 

include radiating fractures in the case of heavy bladed weapons like broad 

swords and axes, due to the weight of the weapon as much as to the velocity of 

the blow.  Cut marks are characterised as being wider than they are deep and 

have one smooth edge with the parallel edge being roughened (Novak 2000: 

91).  Another type of sharp force injury is a stab wound.  Stab wounds are 

characterised as being deeper than they are wide and appear as a puncture 

with an eburnated margin (ibid.).   

 

Sharp force injuries can occur antemortem, and show significant signs of 

healing.  If the injury is a superficial cut mark, the remodelling of the bone may 

obscure it completely.  Deeper marks may still be visible many years later, 

especially on the cranium.  Perimortem sharp force injuries are very distinctive, 

with sharp edges, smooth fracture surfaces and lack of bony response.  

Perimortem injuries may be inflicted during violent conflict, but they may also be 
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the result of postmortem processing of the deceased.  Mortuary practices such 

as defleshing, disarticulation and cannibalism have been identified in prehistoric 

sites in many areas of the world and often include the presence of cut marks or 

other sharp force trauma (White 1986; Villa 1992; Maschner & Reedy-Maschner 

1998: 28; Turner & Turner 1998; Andrushko et al. 2005; Knüsel & Outram 

2006).   

 

The effects of sharp force trauma have been documented in clinical literature, 

particularly data gathered by hospital emergency rooms and medical examiners’ 

offices (Ormstad et al. 1986; Brink et al. 1998).  The modern literature primarily 

consists of sharp force trauma from knives, rather than swords and spears, 

which were used in the past.   Much of the injury sustained by edged weapons 

is restricted to the soft tissue.  A study of stab and incised wound fatalities in 

France showed that only 15 cases out of 58 or 25.8% revealed any evidence of 

the injuries on the bone (Banasr et al. 2003: 132).  As the bone is all that is left 

for the majority of prehistoric cases, there may be a significant amount of sharp 

force interpersonal violence that will go unrecognised in the archaeological 

record. 

 

There is very little clinical data regarding the injuries inflicted by swords.  They 

were not widely used after the 19th century and have fallen out of use in military 

encounters almost entirely.  They are now represented only as ceremonial 

weapons rather than functional ones.  Though some modern martial arts still 
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incorporate swords into their suite of weapons, most encounters occur in 

tournaments or other sporting contests where safety ensures a lack of injuries.   

 

During the American Civil War, sabres were worn by cavalrymen and used 

during combat.  Sabre wounds were by no means a common weapon-related 

injury, but it occurred enough that field surgeons documented the cases.  These 

were compiled by the United States Surgeon General’s Office in a report 

(Barnes 1870) on injury and illness during the war.  This report is an important 

source of information regarding the prevalence of such injuries and deaths 

caused by this type of injury, the procedures undertaken to aid the victim, as 

well as long-term effects for those that survive the injury. 

 

According to the medical reports, the most common area affected by the sabre 

was the cranium, with 49 cases.   Postcranial wounds consisted of only 22 

cases (Barnes 1870: 23).  The cranial cases occurred as slashing cuts that 

removed a thin outer layer of bone, or chopping cuts that cut through all three 

layers of cranial bone and reached the interior of the skull.  Surprisingly, many 

of the victims survived the injuries. Only 13 out of the 49 individuals recorded 

died from their injuries.  Ten of the individuals died quickly from inflammation of 

the brain or membranes (i.e. from complications resulting from their injuries).  

One died from an epileptic fit years later.  Two other individuals died from other 

complications such as tetanus and pyaemia (ibid. 23).  As with many combat 

injuries, one of the most harmful possibilities was infection during the healing 
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process.  Surgery did not seem to increase the likelihood of survival, unless it 

removed necrotic material that could lead to infection (ibid. 24).   

 

In most cases, the survivors had some lingering effects from the injury.  Brain 

trauma was common and the reports often included descriptions of insanity and 

mental impairment including memory loss, headaches, loss of vision, vertigo 

and dizziness (Barnes 1870: 23).  These effects are important to note because 

they may have been present for survivors of sharp force trauma in the 

prehistoric period as well.  A few of the American Civil War cases described the 

effects lessening with time as the brain healed, but it could often take years, or 

in other cases the brain damage did not improve with time (ibid.).  These long-

term impairments may have had a significant effect on the individual’s place and 

experience in society. 

 

The other type of sharp force trauma described in the American Civil War 

reports were stab wounds, caused by swords, knives or bayonets.  These 

occurred most commonly on the trunk of the body, but some occurred on the 

cranium (Barnes 1870: 30).  Stab wounds that penetrated the cranium had a 

much higher death rate than slashes or chops.  Of the six cases recorded, five 

of the individuals died from their wounds and one was permanently disabled 

(ibid. 33).  This was due to the fact the living tissue of the brain and bone would 

slip back into place once the weapon was removed from the body.  The 

resulting wound would appear much smaller than the weapon that caused it.  

Because of this shrinkage, it was difficult for medical practitioners to determine 
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the extent of the wound.  Severe brain damage and infection would often occur 

with wounds that appeared very small and superficial. 

 

The clinical data on both modern and historic sharp force trauma is crucial to 

understanding the process behind the marks left on human bones.   The 

parallels with modern data allow evidence from prehistoric sites to be more 

easily interpreted.  Not only are the different types wounds identifiable, but also 

the impact of these wounds on soft tissue. Additionally, the experience of the 

affected individuals can be extrapolated, particularly the long-term effects of 

brain damage and disability. 

 

3.4 Projectile injuries 

Projectile injuries are caused by weapons that travel at high velocity (Byers 

2008: 284).  These may include formal weapons like bullets (for modern 

contexts), arrows, spears, and clay sling stones as well as informal weapons 

like gathered pebbles, and rocks (Harrison 2006; Agarwalla et al. 2010).  The 

mechanics of the fracture patterns are similar for projectiles as they are for blunt 

and sharp force, except that they strike the body with much greater energy that 

produces distinctive fracture patterns (Berryman & Haun 1996).  The resulting 

injury pattern is affected by the type of weapon used and the velocity of the 

projectile, and it is possible to refit bone fragments to reconstruct the shape of 

the projectile involved (Novak 2000: 91).  Bullets travel at high speeds and 

cause distinctive patterns in skeletal tissues that are well established in the 

literature (Madea & Staak 1988; Berryman & Haun 1996).  The other types of 
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projectile weapons produce both sharp force and blunt force trauma, depending 

on type (sharp = arrows, spears; blunt = sling stones, pebbles, rocks) (Byers 

2008: 284; Redfern 2009).     

 

3.5 Injury patterning 
 

3.5.1 Weapon identification 
 
It is possible to identify some weapons by the characteristics of the injuries left 

behind on the skeleton.  This particularly important for sharp force trauma and 

violence-related blunt force trauma.  As this type of trauma is associated with 

interpersonal violence, much of the work done on weapon patterns is carried 

out by forensic anthropologists who are attempting to associate marks with 

possible murder weapons or postmortem processing to dispose of victims’ 

bodies.  Much of this literature, for obvious reasons, focuses on modern tools 

and weapons like knives, bats, firearms, etc (Symes et al. 2002; Byers 2008: 

291-307).  This is not always useful for archaeologists who are studying wounds 

left from ancient weaponry like arrows, spears, swords, and stone tools.  

Though a few experimental studies on ancient weaponry have been conducted 

(Novak 2000: 97-98; O' Flaherty 2007), there is a significant gap in research in 

this area. 

 

Sword trauma is especially neglected in modern literature, because they are not 

commonly used in interpersonal violence today.  A study by Lewis (2008) tested 

several sword types on bovine tibiae in order to indentify distinguishing 
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characteristics.  The differences between swords and knives were easily 

distinguished because the knife marks had v-shaped kerfs (floor) and very little 

damage to the sides of the mark (Lewis 2008: 2004).  The sword marks from 

the different types had visible differences that were statistically significant.  The 

main differences were associate with bone breakage, damage to the bone on 

either side of the cut and the shape of the kerf.  These differences were caused 

by differences in the heaviness, bluntness, and curvature of the blade (Lewis 

2008: 2007).     

 

3.6.2 Population-level injury patterns 
 
 
The patterning of injuries at a population rather than an individual level can 

illustrate aspects of past activity and the health risks involved.  For instance, 

Margaret Judd (1999) compared  fracture patterns in three urban and two rural 

medieval communities.  The patterns revealed that the rural communities had 

higher rates of fractures than the urban communities.  They also reflected 

similarities with clinical data on agricultural communities from North American 

and Europe, demonstrating the occupational risk of traumatic injury in medieval 

farming is similar to that of modern day.  Judd’s data also showed slight 

differences in the distribution of injuries between males and females, suggesting 

that division of labour by age and sex may be identifiable through injury 

patterns.   

 

This type of population-level analysis is equally important to studies of violence, 

where the patterns of trauma can illustrate the way in which the people inflict 
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injury upon each other.  The apparent patterns can also identify who is involved 

in conflict and potentially their relationship to each other. Modern studies that 

have gathered data from emergency room patients or large data gathering 

bodies like the World Health Organization have showed that the majority of 

individuals involved in interpersonal violence are males (Brink et al. 1998: 107).  

Walker (1997) has shown that the way in which two people fight is culturally 

determined.  The choice of whether to attack the face, the sides and back of the 

head, or other parts of the body can suggest aspects of the relationship 

between the attacker and the attacked.   

 

In terms of violence studies, the analysis of trauma patterns and their results, 

can help us better understand the differences between warfare and other type 

of interpersonal violence and perhaps how the community treated the 

individuals involved.  To what forms of trauma were they subjected?  What kind 

of care were they able to access?  How did their involvement affect their 

position in the group in the long term? 

 

3.7 Healing: antemortem trauma 

The study of healing of past traumatic injuries relies heavily on insights 

gathered from modern clinical literature that document changes in living 

patients.  In this way, one can see the progression of change over time within a 

single individual.  The clinical literature is also important for understanding the 

experience of the injured person, including what types of pain they experience, 

how the soft tissues are affected and how motor functions are changed or 
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impaired.  These can be used as analogies for similar traumatic lesions 

observed in past populations and individuals.   

 

Healing of bone may obscure the fracture patterns of the sharp force and 

penetrating injuries.  The bone remodels itself and smoothes the appearance of 

the injuries.  This may lead to difficulty in diagnosing the fracture process or 

weapon that inflicted the injury (Grauer & Roberts 1996: 534).  However, there 

are still markers that are retained after healing.  Radiography can illustrate with 

more clarity the fracture lines in healed long bones, which are visible for some 

time after healing (ibid.).  In fractures that have been poorly aligned, it is even 

more apparent.  However, this visibility depends on the type of bone, type of 

fracture and length of healing and age of the recipient (Sauer 1998: 322).  If 

remodelling is complete and alignment is fairly good, the injury may only be 

visible as a slight deformity in the bone.  Incomplete fractures such as 

greenstick fractures in subadults may eventually become completely 

indistinguishable from a normal non-injured bone even radiographically (Grauer 

& Roberts 1996: 532).  

 

With living patients, the bony changes must be recorded through radiographs 

because the bone itself cannot be examined.  However, direct observation of 

the bone changes has been recorded in those cases where the individual died 

during the healing process.  Some osteological studies have been conducted 

using skeletal collections with individuals that have known medical histories 

(Barbian & Sledzik 2008). By combining the clinical literature and the 
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observations of osteologists, a good picture of what happens to the body after 

an injury is received, both in bone and in soft tissue, can be obtained. 

 

3.7.1 Healing of the cranium 

Healing of the cranium is different from the process in the long bones.  In the 

long bones, there is the opportunity for callus formation.  The cranium so closely 

houses the brain, however, that the formation of a large callus would put 

pressure on the brain and cause adverse side affects during the healing 

process.  Healing begins with hematoma, then granulation.  The new bone 

formation occurs at the edges of the aperture caused by the injury and may or 

may not join up to close a missing section of bone (Barbian & Sledzik 2008).  

The body responds immediately to injury, however, cranial bones take a week 

or more to show evidence of bony response.   

 

3.7.2 Healing of the long bones 

The healing of long bones is a lengthy process.  The bone as an organ takes a 

long time to respond and the response rates vary widely between individuals 

and can be affected by age, general health, nutrition and infection (Frost 1989b: 

294; Hendrix 1992: 200).  But there are still general trends in healing that can 

be marked, though the estimated timings should be considered with wide 

ranges.  The most commonly agreed upon timing is that there is no visible bony 

response prior to a week after injury (Frost 1989a; Hendrix 1992; Barbian & 
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Sledzik 2008).  Frost (1989a) recognises six stages to healing: injury, 

hematoma, granulation tissue, callus formation, remodelling, modelling. 

 

The first of these phases following injury are inflammation and hematoma 

formation in the medullary cavity, at the fracture margins, and under any raised 

periosteum (McKibben 1978; Frost 1989a).  This stages takes about a week 

(Frost 1989a: 285).  Then the granulation phase occurs when the hematoma 

becomes organized with fibrous tissue, a chondroid callus forms and the 

fracture surfaces are eroded by osteoclasts.  According to Frost this lasts about 

two weeks (ibid. 286).  The next phase is callus formation, which starts with 

osteoblasts in the granulation tissue.  At the final stages of this phase, there is 

mineralization of the callus.  This process can begin around one month after 

injury and take up to four months to complete.  The remodelling phase can take 

between 1-4 years and is the phase in which the callus is replaced with lamellar 

bone.  The last phase is modelling in which the bone is reshaped to return to its 

original shape (Frost 1989a: 287).   

 

There may be complications in the healing process that are visible in the 

skeletal remains.  A common complication is the non-union of fracture ends.  

This can occur due to soft tissue involvement in the fracture, obstructing the 

sections from realigning.  It can also occur when the fracture is not immobilized 

during the healing process (Grauer & Roberts 1996: 540; Aufderheide et al. 

1998: 22).  Too much movement can interfere with the laying down of fibrous 
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tissue connecting the fracture fragments.  Each end will heal independently and 

may form a pseudo-articulation (Aufderheide et al. 1998: 22). 

 

3.7.3 Social implications of injury and injury healing 
 

Studies of traumatic injuries in human remains go beyond prediction and 

analysis of the structural response of bone to outside forces.  The bones under 

discussion are a part of living, breathing individuals who are situated within a 

social system.  The healing process may affect an individual’s behaviour and 

place within the community.  For some bones, the healing process commences 

without much external influence; bones like the clavicle and ribs are regularly 

broken, but placement in the body makes it difficult to immobilise them.  

However, the process is not without pain, and the individual may not be capable 

of the same level of activity as they were undertaking prior to the injury.  They 

may need some care and attention or someone to take over duties for a period 

(Anderson 2002; Orschiedt et al. 2003).    

 

Other injuries, including long bone fractures and cranial injuries, may require 

significantly more attention for healing to be successful.  The fracture of bones 

must be allowed to heal with little movement and if the soft tissue has been 

perforated, then the risk of infection makes the care and tending of the wound 

even more important.  This requires a community with the resource available to 

look after injured members and individuals with knowledge of healing.  If bones 
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are allowed to heal in good alignment and show no signs of infection, this may 

indicate a local knowledge of treatment procedures (Grauer & Roberts 1996). 

 

There is also the change in the individual after an injury takes place.  This is 

particularly important with cranial injuries, where the brain may suffer damage 

during the insult that has lasting effects (Orschiedt et al. 2003: 380).  As 

mentioned above in reference to the American Civil War, personality changes 

as a result of brain injury are well documented and included insanity, mental 

impairment, memory loss, headaches, loss of vision, vertigo and dizziness 

(Barnes 1870: 23).  These changes can affect the individual severely by 

impairing the way that they function and making it difficult for them to do the 

same activities they did before injury.  Even when the injury itself is small, the 

resulting hematoma may put pressure on sensitive areas of the brain (Orschiedt 

et al. 2003).  Modern clinical literature documents problems with concentration, 

memory and judgement as well as emotional stress (Rimel et al. 1981).  These 

factors lead to difficulty maintaining occupations, and leisure activities (Rimel et 

al. 1981; Barth et al. 1983; Teasdale et al. 1993).  Affected individuals may also 

change the way in which they react in instances when functional skills are still 

sound, but they are prone to wild swings in mood and behaviour that has 

potentially profound effect on their place in society and their social relations 

within it. 

 


