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A B S T R A C T

Objective: Amputations are rarely identified in the British archaeological record from the Middle Ages, with 
survival following hand removal particularly uncommon. This study presents a case of a healed left-hand 
amputation from the medieval cemetery at Poulton (Cheshire).
Materials: The study focuses on Skeleton 861, recovered from the Poulton Chapel burial ground, part of a broader 
assemblage of over 800 individuals dated to the 13th–16th centuries CE.
Methods: Standard osteological techniques were used to establish the biological profile, while radiographic im
aging and macroscopic analysis assessed healing and pathological conditions. Directional asymmetry was also 
calculated.
Results: The left hand was absent, with the distal radius and ulna showing remodelling, marginal osteophyte 
growth, and a healed amputation surface. No cut marks or skeletal atrophy were observed. Directional asym
metry and robust entheses suggest continued use of the limb post-amputation. Differential diagnoses were 
excluded on morphological and contextual grounds.
Conclusions: Skeleton 861 demonstrates long-term survival and functional adaptation following amputation. The 
evidence supports loss of the hand and recovery within a rural medieval community.
Significance: This case contributes to the small body of evidence for medieval amputations in Britain, providing 
an example of survival and long-term adaptation to severe trauma and the loss of an upper limb within a pre
modern agrarian community.
Limitations: The cause of amputation could not be determined, and absence of prosthetic evidence limits inter
pretation of post-amputation adaptations.
Suggestions for further research: Future work could compare similar cases across Britain to evaluate regional 
variation in care practices and examine potential use of prostheses or occupational adaptations.

1. Introduction

Amputation, defined as the complete or partial removal of a body 
part, has been documented in archaeological and historical records for a 
variety of reasons including trauma, surgery, ritual practice, and judicial 
punishment (Brothwell and Møller-Christensen, 1963a; Mays, 1996; 
Aufderheide, Rodriguez-Martin, 1998; Kozakaitė et al., 2022). However, 
such cases, especially involving removal of the hand, are rare in the 
British archaeological record (Brothwell, Moller-Christensen, 1963b; 
Mays, 1996; Stuckert and Kricun, 2011; Western and Bekvalac, 2015; 
Buckberry and Crane-Kramer, 2022).

Healed amputations are rarely identified in the archaeological record 
of the Middle Ages. This rarity is likely due to the high risks associated 
with such procedures in the premodern era, when the absence of 

antibiotics and surgical sterility often led to fatal infection or haemor
rhage (Chaloner et al., 2001; Redfern and Roberts, 2019). In fact, before 
the introduction of antisepsis, lethality among limb amputees would 
have reached 60 % (Sachs et al., 1999). Noteworthy exceptions include a 
right hand amputation from Ipswich, a female with a forearm amputa
tion from Winchester (Mays, 1996), and a male individual with ampu
tations of the left forearm and right lower leg from the Isles of Scilly 
(Brothwell, Moller-Christensen, 1963b).

The case presented here refers to a male individual recovered from 
the medieval site of Poulton (Cheshire). The complete skeleton is 
missing the left hand following amputation and is a rare example of 
survival following this practice in medieval Britain.
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2. Materials and methods

2.1. Poulton

The rural settlement of Poulton, Cheshire, lies c. 8 km south of 
Chester and is associated with a short-lived Cistercian abbey, founded in 
the mid-12th century but relocated to Staffordshire in 1214 (Duggan and 
Greenslade, 1970; Emery et al., 1996; Ormerod, 1882). The estate 
remained under ecclesiastical ownership, managed through a monastic 
grange and small community of monks, while peasant farmers worked 
the land (Emery et al., 1996). A chapel with secular graveyard, first 
recorded in 1250 (Ormerod, 1882), served local spiritual needs.

In the late 15th century, Poulton’s lands were leased to Sir John 
Manley, who converted the grange into a residence and adapted the 
chapel for family worship and burial. By 1682, the chapel was described 
as in ruins (Emery et al., 1996; Emery, 2000).

Systematic excavation of the chapel graveyard has revealed over 800 
skeletons. The majority conform the standard pattern of west-east 
alignment for Christian burial, interred in simple earth cut graves in 
multiple rows (Gilchrist, 2012; Orme, 2001). There is no evidence of 
grave markers or zoning according to age or sex. The graveyard was 
continually reused, severely truncating the earliest rows and redepo
siting bones within later graves. A total of 27 radiocarbon dates taken 
from across the graveyard indicate that a burial chronology spanning the 
early 13th to the late 16th centuries (Cootes et al., 2023).

2.2. Skeleton 861

Skeleton 861 was recovered from the southern part of the cemetery, 
fully articulated in a primary burial context and in a supine position with 
the forearms crossed over the pelvis. The absence of coffin nails and lack 
of post-burial movement of the bones indicate a shroud interment, the 
dominant form of later medieval burial (Gilchrist and Sloane, 2005).

The biological profile was established using standard anthropolog
ical methods. The age-at-death was estimated by morphological obser
vation of the pubic symphysis (Brooks and Suchey, 1990), auricular 
surface (Buckberry and Chamberlain, 2002) and sternal rib end (Işcan 
et al., 1984). Morphological sex determination and anthropometric 
measurements followed techniques recommended by Buikstra, 1994.

The skeleton underwent macroscopical examination for pathological 
conditions, particularly for diagnostic features consistent with healed 
amputations (Aufderheide, Rodriguez-Martin, 1998; Redfern and Rob
erts, 2019; Waldron, 2020). Macroscopic observation of the distal end of 
the left radius and ulna was carried out using a handheld magnification 
lens and changes in surface and shape of the bone were observed. 
Radiographic assessment was also performed using a Kubtec XPert 80 L. 
The left and right radii and ulnae were also measured using an osteo
metric board to calculate directional asymmetry according to Auerbach 
and Ruff (2006).

3. Results

Skeleton 861 belongs to an adult male aged 33–42 years. The ma
jority of the skeletal elements are present, with only a few bones absent 
(see Fig. 1). As seen in Fig. 2, some of the missing elements in the feet 
were likely displaced due to post-depositional disturbance of the grave. 
The left hand was also missing when the skeleton was uncovered, most 
likely following amputation. The spine shows the presence of Schmorl’s 
nodes from T5 to L5, osteophyte growth, osteoarthritis with eburnation 
on C3 and C4 and a Grade 1 wedge deformity of L3 (Genant et al., 1993).

The distal ends of the left radius and ulna exhibit healed surfaces 
with proliferative bone on the joint surfaces, showing bone remodelling 
at the site of amputation (Figs. 3 and 4). The ulna is missing the styloid 
process, which was likely removed during the procedure/amputation 
(Fig. 4).

The maximum length of the right radius measured 234 mm, 

compared to 231 mm on the left. The right ulna exhibited a maximum 
length of 253 mm, while the left measured 248 mm. The corresponding 
physiological lengths were 222 mm (right) and 220 mm (left). The 
greater discrepancy in maximum length is attributable to the removal of 
the styloid process on the left ulna (Fig. 4).

The limb shows that the amputation occurred well before death, with 
no evidence of skeletal atrophy. No visible cut marks are present on the 
bone surface. Furthermore, the distal radio-ulnar joint displays minor 
marginal osteophyte formation, together with porosity of the ulnar 
surface and part of the radial surface of the joint (as seen in Fig. 5 A and 

Fig. 1. Skeleton layout showing the completeness of skeleton 861.

Fig. 2. Skeleton 861 in situ (A) and close up of the hands in situ (B).
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B).
Directional asymmetry, calculated using the radial average 50 % 

diaphyseal diameter (RAD) equation proposed by Auerbach and Ruff 
(2006), yielded a value of − 6.8 %, indicating a slight asymmetry 
favouring the left arm (as shown by the negative value). Continued use 
of the limb is also supported by radiographic imaging. As seen in the 
comparison between left and right forearm in Fig. 6, there is no 

indication of osteopenia due to the disuse of the limb, as found in the 
case reported by Nerlich et al. (2000).

4. Discussion

In the case of skeleton 861, it was not possible to determine the cause 
of amputation and whether the person was wearing a prosthesis. This is 
because, as seen in Fig. 2, no prosthesis or other grave goods were 
present. If the removal of the hand was caused by injury, there is a 
possibility that it may have been linked to the compression of the third 
lumbar vertebra (e.g. a fall).

The alterations at the distal radio-ulnar joint could lead to ankylosis 
of the forearm through the formation of a bony bridge, as seen in Bloom 
et al. (1995) and Mays (1996). In this case, the joint movement might 
have contributed to the development of an irregular osteoarthritic sur
face with porosity and extra bone formation in the joint, with the bridge 
not being completed.

A key consideration in the differential diagnosis is that the hand may 
have been lost after death rather than amputated during life. Amputa
tions are often underrepresented in the archaeological record, as such 
lesions may be misidentified as taphonomic damage (Roberts and 
Manchester, 2007). It is frequent in the Later Medieval Period to 
continually re-use burial grounds as new rows were added, severely 
truncating earlier interments (Bynum, 1995). However, this burial was 
excavated using standard stratigraphic methods, there is no evidence of 
this here, as the left hand was already absent at the time of interment.

Another possible explanation is congenital absence of the hand 
(acheiria). Acheiria is a transverse limb deficiency characterised by 
failure of hand formation. It is typically unilateral, more commonly 
affecting the right side, and often associated with other congenital 
anomalies (Kallemeier et al., 2007; Ermito et al., 2009). None of these 
associated abnormalities are present in this individual. Moreover, if 
congenital, the proximal epiphyses of the arm bones would be expected 

Fig. 3. Left and right radii. Inferior view (A) and anterior view (B).

Fig. 4. Distal portion of the left and right ulnae showing the removal of the 
styloid process (left).

Fig. 5. Left radius (A) and ulna (B) showing porosity of the distal radio-ulnar 
joint and minor marginal osteophytes.

Fig. 6. Radiographic image of left ulna and radius (L) and right ulna and 
radius (R).
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to show hypotrophy, as suggested by Bisneto (2012). Here, however, the 
left humerus, radius, and ulna do not show reduced robusticity 
compared to the right, suggesting that the amputation occurred later in 
life. This interpretation is further supported by the presence of muscular 
entheses related to hand and finger movement (e.g., origins of the ex
tensors on the lateral humeral condyle and flexor digitorum profundus), 
indicating sustained functional use of the hand prior to amputation (as 
also suggested by Zäuner et al., 2013). The degree of healing demon
strates long-term survival following amputation, while the absence of 
atrophy suggests that the individual adapted effectively to daily activ
ities contributing to the community needs.

5. Conclusion

The case of Skeleton 861 from Poulton represents an example of 
survival following hand amputation in medieval Britain. Differential 
diagnoses, including loss of the hand after burial and congenital 
absence, were excluded based on skeletal and contextual evidence. 
Extensive healing, absence of disuse atrophy, and continued muscular 
activity indicate long-term adaptation after the procedure. This case 
contributes to the limited corpus of medieval amputations in Britain, 
providing valuable insight into long-term survival, and lived experience 
within a rural community.
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