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Knife+Heart?
A case of unusual peri-mortem thorax trauma from
St. Michael’s church, Workington, Cumbria

Figure 1: Burial location relative to the medieval church and other burials from Phase 3
Figure 2: Skeleton 300, in situ
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Figure 3: Peri-mortem sharp force trauma on the medial end of the 
right clavicle
Figure 4: Peri-mortem sharp force trauma to the anterior manubrium
Figure 5: Peri-mortem sharp force trauma to the third and fourth 
thoracic vertebrae

Figure 6: Likely trajectory of injury to the upper chest of SK 300

Archaeological works undertaken by Carlisle Archaeological Unit between 1996 and 1997 at the parish church of St Michael, 
Workington in Cumbria, recovered evidence for a long lived pre-Norman burial ground with early ecclesiastical activity, and a 
subsequent 12th century church and graveyard. A total of 78 skeletons were analysed osteologically by Oxford Archaeology in 
2015. The assemblage was divided into two main groups, the first dating to the 7th-9th centuries (Phase 2), and the second dating 
to the 10th-11th centuries (Phase 3). 
One Phase 3 skeleton (SK300) exhibited peri-mortem injuries that are likely to have been fatal. This paper will detail and discuss 
the palaeopathological evidence in the context of other examples of peri-mortem sharp-force trauma, described in the clinical, 
forensic and anthropological literature.

• Likely associated with a pre-Norman church, predating the   
 12th century stone church
• Buried to the south of the building (Fig 1)
• Supine, extended burial position (Fig. 2) 
• Latest internment in a double (stacked) stone-lined cist grave 
• Pillow stone under the skull
• No grave goods
• Radiocarbon dated to 1015-1040 cal AD 

All skeletal material was examined using standard methods, according to BABAO and CIfA 
guidelines1, 2.
• Approximately 85% complete 
• Condition: Fair
• 25-35 year-old male
• Significant pathology: congenital malformation of the jaw (causing a slight facial asymmetry), a  
 complex pattern of healed ante-mortem injury and subsequent infection in the left arm
• Stable isotope results indicate that this individual was born and grew up locally3 
Peri-mortem trauma 
Right clavicle:
• The medial third of the right clavicle was missing, and the margins of the broken end clearly   
 exhibited  peri-mortem sharp force characteristics, consistent with a fully penetrating wound 
 (defect a, Fig. 3)
• V-shaped incision lateral to the main defect, at the same angle (defect b, Fig. 3)
Manubrium:
• Sharp edged, longitudinal defect on the anterior aspect of the manubrium. Penetrates into the  
 trabeculae, with a v-shaped profile and small hinged bone fragments along the defect’s edge  
 (defect a, Fig. 4)
• Left lateral portion of the manubrium absent, with the broken margin on the same orientation  
 as the  aforementioned defect. The anterior portion of this margin also exhibited hinged bone  
 fragments, suggesting another wound (defect b, Fig. 4). 
Thoracic Vertebrae:
• Oblique, straight defect, cutting into the cortex of the left anterior body of TV3. This     
 continued approximately in alignment with a cut observed on the anterior of the fourth    
 thoracic vertebra (defect a, Fig. 5)
• TV4 broken longitudinally: the majority of trabecular bone within the broken body was clean  
 and white (i.e. a post-depositional break). However, the anterior portion in the region of the   
 defect was dirty, which suggests the body of TV4 was partially fractured before breaking apart  
 post-mortem (defect b, Fig. 5)
• Hinged fragments of bone were attached to the margin of the defects observed on both    
 thoracic vertebrae
Sternum:
• Only a very small fragment of the sternal body was present
• While this did not exhibit any obvious cut marks, the broken anterior trabecular surface was  
 very straight, being similar in appearance to the cut through the left side of the manubrium

The presence of cut marks with hinged bone fragments and absence of evidence for healing strongly 
indicate peri-mortem sharp force trauma4 to the right clavicle, manubrium, third and fourth thoracic 
vertebrae and possibly the sternum. The evidence is suggestive of at least four blows to the torso from a 
sharp-bladed weapon (Fig 6). The blow severing the left side of the manubrium is likely to have penetrated 
the chest cavity and may have caused the cuts to the thoracic vertebrae. This would have damaged the 
major blood vessels in this area, and was almost certainly fatal. The injuries were probably caused by a 
small stabbing weapon, rather than larger bladed weapons (e.g. an axe or sword). 

In formalised, single combat, the majority of blows from a right handed opponent will land on the left 
side of the upper body, especially the fronto-parietal region of the skull⁵. Multiple blows to the side and 
back of the body are more characteristic of less formalised fighting (e.g. as observed at Towton, Visby, 
and St Andrew’s Fishergate in York 6, 7, 8, 9). Neither of these patterns were observed in the case of SK 300. 
Additionally, the chest and shoulder regions were typically covered by several layers of protective leather 
and/or metal armour during armed conflict in the medieval period10. The apparent lack of bodily protection 
and pattern of peri-mortem wounds observed in SK 300 suggests it is unlikely this individual died in 
military combat.

In the Anglo-Saxon and early medieval periods, injuries from bladed weapons are the most commonly 
found evidence of interpersonal violence11, and sharp force injuries are commonly recorded in cases of 
both assault and domestic violence12,13. Stabbing injuries to the chest are characteristically (in the modern 
period) associated with homicide14. The lack of defensive injuries, e.g. to the hands and arms suggest the 
individual was probably incapacitated (e.g. heavily under the influence of alcohol, tied up, or unconscious15, 16). 
Significant force is required to break the medial portion of the clavicle: clinically, fractures here typically 
occur during high velocity incidents e.g. vehicular trauma17, 18. This type of defect is also consistent with 
heavy sword chops to the medial clavicle sustained during attempts to remove the head19. However, in this 
case the cervical vertebrae were absent and no other sharp force trauma indicative of decapitation was 
present. 
Additionally, the defects present on the manubrium were consistent with a median sternotomy, where 
deliberate cuts are made to the sternum post-mortem20. This may represent an attempt to open the chest, 

e.g. to facilitate removal of the internal organs, such as 
the heart20.
Post-mortem ablation of the heart was a widespread 
medieval funerary practice among elite classes in 
northern Europe, particularly where individuals 
were killed in battle, e.g. Louis IX of France who 
died in Tunis during the Crusades in 121620, 21. Once 
removed, the heart (and other viscera) were typically 
buried elsewhere20, 22. Similar sternal defects likely 
representing heart ablation were identified on the 
skeletal remains of an warrior burial from an 11th 
century tomb in Ganagobie Priory in France20. Heart 
ablation is a plausible explanation for the lesions 
observed on the manubrium, thoracic vertebrae and 
possibly also on the sternum. This interpretation is 
supported by the apparent high status of the burial 
and the healed trauma, which together point to an 
individual of fighting class.

It is unclear whether SK 300 represents a case of fatal stabbing trauma, heart 
ablation or both. Given the absence of evidence for peri-mortem trauma elsewhere 
in the skeleton, the lack of peri-mortem defensive injuries, the location of peri-
mortem injuries to the chest, it is possible that SK 300 was stabbed to death with 
a bladed weapon while incapacitated. However, peri-mortem trauma to the thorax 
may also be indicative of the deliberate opening of the chest to remove the heart. 
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