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MODERN 
TECHNOLOGY 
AND THE 
MANCHESTER 
MUMMIES
IWONA KOZIERADZKA-OGUNMAKIN 

‘And we who stand merely
on the threshold of knowledge 
are only dimly aware of the 
value of our work as the 
foundation of the splendour 
of knowledge which is the 
heritage of those who 
are yet to come’ 
Margaret Murray 1910, 8

Fig 170 The scanning 

of the mummy of 

Artemidorus, acc. no. 

1775, at Manchester 

Children’s Hospital in 

September 2013. 

Chapter 8



Mummified human remains are synonymous 

with ancient Egypt and with Manchester 

Egyptology; their apparently extraordinary 

preservation results from a combination 

of environmental factors, coupled with the 

cultural attitudes and religious beliefs of the 

ancient inhabitants of the Nile Valley.1 Today, 

owing to the rapidly evolving capabilities of 

modern science, their remains provide an 

unparalleled body of evidence through which 

to investigate life and death in the past.

Ancient Egyptian mummies spark great 

public interest and imagination. Purported 

to possess miraculous healing properties, 

mummy powder became a sought-after 

ingredient in medicinal remedies until the 

validity of the claims was discredited and 

mummies became objects of entertainment 

and curiosity-driven investigations 

performed in front of amassed spectators.2  

In the late Nineteenth and early Twentieth 

Centuries, large numbers of human 

mummies were publicly unwrapped in 

search of valuable artefacts with little to 

no consideration given to the body itself.3 

The act of unwrapping the mummy was 

watched intently with great fascination; 

however, the details of the autopsy and its 

findings were usually not recorded by those 

charged with conducting the procedure.4 

This led to important observations pertaining 

to the mummification technique and the 

subsequent wrapping and adornment of 

the body being lost forever. 

The discovery of X-rays in 1895 by the 

German physicist Wilhelm Conrad 

Roentgen (1845–1923) opened a new and 

significant chapter in the study of ancient 

Egyptian mummies. For the first time, a 

new technology offered an unprecedented 

opportunity – the ability to study mummified 

human remains without the need to remove 

them from their wrappings. The initial 

discovery was followed by the pioneering 

work of Grafton Elliot Smith and Howard 
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Carter conducted in Cairo in 1903, during 

which the mummy of Tuthmose IV was 

subjected to X-ray analysis, marking a starting 

point for the scientific and, most importantly, 

non-destructive study of ancient Egyptian 

mummies.5 Although the technology was 

introduced and successfully applied very 

early in the Twentieth Century, it was 

several decades until ethical considerations 

made non-destructive techniques more 

desirable and X-ray imaging became 

standard in mummy studies.6 Although 

mummy unwrappings continued during this 

transitional period, a fundamental paradigm 

shift towards science-based investigations 

was evident. 

In 1908, Dr Margaret Alice Murray 

(1863–1963), Egyptologist seconded to the 

Manchester Museum, undertook a public 

unwrapping of the so-called ‘Two Brothers’, 

the Twelfth Dynasty mummies of Khnum-

Nakht and Nakht-Ankh unearthed by a 

team of Egyptian workmen working for 

Flinders Petrie at Deir Rifeh. Her approach 

at the time was purported to be novel in 

that she led a multidisciplinary team of 

specialists to attempt a comprehensive study 

of the mummies in the aspects of anatomy, 

chemical analysis and the study of textiles. 

For Murray, this was an opportunity to 

enthuse and educate the public on aspects of 

the ancient Egyptian culture while gathering 

and claiming to scrupulously record new 

scientific information,7  which she made 

available to all through a subsequent 

publication.8  Murray’s performative 

approach to the scientific investigation of 

the mummies was later reproduced and 

expanded by Professor Rosalie David. 

In 1970s, David and a team of specialists from 

the University of Manchester and Manchester 

Museum undertook a multidisciplinary study 

of the entire ancient Egyptian mummy

collection.9  The Manchester Museum 

Mummy Project aimed to develop a 

replicable and adaptable methodology 

for future scientific investigations of 

mummified remains, focusing extensively 

on demonstrating the potential of the 

human body to shed light on physical health, 

disease and funerary customs in the past. 

The combination of techniques ensured the 

most comprehensive scientific investigation 

of mummified remains available at the time. 

X-ray imaging, much improved in quality 

since its discovery in the late Nineteenth 

Century, played a leading role in the 

investigation due to its capacity to yield 

information in a non-destructive manner. 

Two-dimensional images of the mummies 

produced using radiological equipment and 

developed on high quality film allowed for a 

detailed and multifocal examination without 

compromising the physical integrity of the 

mummies. The images revealed the internal 

state of preservation and completeness of the 

body and how it was prepared for burial. More 

importantly, the X-ray images enabled the 

assessment of age, sex, and health status of 

the deceased, which would otherwise remain 

unknown. To complement this non-invasive 

aspect of their research, the team introduced 

a new and emerging technology – computed 

tomography (CT); a development which 

has gone on to revolutionise the study of 

mummified remains.10 

Despite the availability of non-invasive 

methods, David’s team conducted 

endoscopic examination to remove samples 

from within wrapped bodies. Unfortunately, 

the forceful insertion of the rigid endoscope 

caused irreversible damage both at the 

point of entry and inside the investigated 

body; damage which is clearly visible on 

subsequent X-ray images and CT scans 
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(Fig 171). The team selected one mummy 

from the Manchester collection to be 

physically unwrapped and the body 

autopsied; the process was filmed for 

a television documentary, citing its 

purported poor state of preservation as 

justification for the controversial decision.11 

The autopsy, which resulted in the almost 

complete destruction of the mummy would 

be considered unacceptable and unethical 

today, reflecting a time when mummies 

were dehumanised as specimens rather 

than once-living individuals. Museums 

are charged with the ethical and social 

responsibility to act merely as custodians 

of ancient heritage, safeguarding collections 

for the benefit of future generations. In 

doing so, museums ensure that the integrity 

of the body, which the ancient Egyptians 

aimed to secure, remains intact.

Our fascination with the lives and deaths of 

the ancient Egyptians has, if anything, gained 

momentum over the decades since David’s 

autopsy of Mummy 1770. Increasingly today, 

we are able to harness rapidly advancing 

technologies to study mummified human 

remains, generating new evidence and 

contributing to our knowledge of this ancient 

civilisation and its people whilst continuing 

to protect the mummies for the future. 

X-ray imaging remains a prominent and 

increasingly accessible investigative tool in 

mummy studies, continually driving research 

forward. Due to their digital properties 

and portability, modern X-ray systems 

have become invaluable in facilitating the 

study of mummified remains directly on 

archaeological sites, delivering immediate 

results to inform further research. This is of 

great importance particularly in Egypt where 

transportation of artefacts and mummies 

beyond the place of their discovery is hugely 

restricted and access to suitable imaging 

facilities is very limited.  



In contrast, mummies in museum collections 

benefit from accessibility to clinical facilities 

which offer a broader spectrum of ever-

evolving state-of-the-art modalities not 

achievable in the field. Data gathered 

through digital radiography paired with 

multidirectional CT scanning offers an 

unparalleled insight into the mummified 

body.12 Whereas X-rays are fixed 2D images 

of a subject produced in one projection, a 

CT scanner collects multiple craniocaudal 

images or head-to-toe virtual ‘slices’ 

through the body at regular minute intervals 

(currently 0.6mm). The resulting data is 

malleable in that it can be manipulated 
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using powerful computer software to enable 

the body to be viewed from any angle. The 

digital data, which records features based 

upon radiographic density, can be modified 

to enable the visualisation of different tissue 

types using a process known as thresholding. 

To put the difference between the two 

techniques into perspective, a CT scan of an 

entire mummified human body may result in 

in excess of 5,000 separate images against a 

single X-ray image.

Over the past four decades and since the 

inception of the Manchester Museum 

Mummy Project in 1970s, the Manchester 
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Fig 172 Cross-section CT 

scan revealing the method 

of body wrapping. The 

deceased’s arms were 

wrapped individually before 

the head-to-toe wrapping 

commenced. Note the hands 

of the deceased were placed 

flat on the thighs. 

Acc. no. 1766.

Fig 171 Cross-section CT 

scan showing endoscopic 

channel through the 

wrappings and soft tissue on 

the right hip of the mummy.

Acc. no. 1769. 

mummies have been extensively studied 

through collaboration with the Manchester 

University NHS Foundation Trust, which 

allows the use of the imaging facilities 

and trained staff out of clinic hours for the 

purpose of research. The images generated 

have been used to reconstruct individual 

life aspects of the deceased, investigate the 

methods of mummification and treatment of 

the body in preparation for burial, and gather 

evidence of any irregularities. 

The majority of the mummies in the 

Manchester Museum collection date 

back to the Graeco-Roman Period 

(332 BCE–395 CE). Externally, their decoration 

attests to the deceased’s affluent background, 

with gilded masks and studs, painted 

portraits, and voluminous layers of linen 

wrappings organised in intricate patterns. 

Layers upon layers of linen strips were used 

to wrap the body, starting with its individual 

parts, such as arms and legs, as evident in 

cross-sectional CT scan images (Fig 172). 

According to an embalmer’s price list of that 

time,13 linen was the most expensive of all 

the items required for mummification; the 
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Left scan

Fig 175 Longitudinal cross-

section CT scan showing 

a linen scrap placed in the 

mouth of a child mummy. 

Note unusual position of 

the body with the head 

and upper torso raised in 

comparison to the rest of 

the body. Acc. no 1769.

Right scan

Fig 176 Longitudinal cross-

section CT scan revealing 

linen plugs in the orbits and 

mouth, and nasal bungs 

(most likely resin-soaked 

linen). Note a resin deposit 

inside the cranium following 

removal of the brain through 

the ethmoid bone and empty 

thoracic and abdominal 

cavities due to evisceration. 

In this case, linen packing 

was placed externally, 

rather than internally in 

the abdominal area to fill 

the void. Acc. no. 1766.

Fig 173 Cross-section CT 

scan showing rolls of linen 

placed around the deceased’s 

head to securely fix it inside a 

cartonnage cover. 

Acc. no. 1769.

Fig 174 Horizontal cross-

section CT scan revealing 

linen padding in the space 

between the deceased’s legs.

Acc. no. 1768.

large quantities used in the process serve as 

a clear evidence of the wealthy status of the 

deceased. Linen – predominantly scraps of 

the fabric – was often used as padding on the 

body or its surroundings perhaps to create 

a lifelike appearance, or to secure the body 

within its funeral container (Fig 173 & 174). 

The internal application of linen is also 

attested; CT images reveal linen used as 

plugs in the nose and mouth (Fig 175 & 176), 

and as packing material in the eviscerated 

thoracic and abdominal areas of the body 

(Fig 177). The removal of the brain and 

internal organs as part of the mummification 

process, although commonly performed, 

was not always completely executed, as 

occasionally the remains of the viscera can 

be identified on X-ray or CT scan images 

(Fig 178).
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Fig 177 Cross-section CT 

scan of the mummified body 

of Ta-Sheri-Ankh reveals 

one of three packages 

and filling materials in the 

thoraco-abdominal area. The 

evisceration was executed 

through an incision on the 

left flank and molten resin 

was poured into the body 

cavities. Acc. no. 13783.

Despite looking quite pristine on the outside, 

many of the mummies reveal disturbed 

skeletal anatomy; severely compressed 

torsos with fractured ribs, partially collapsed 

thoracic and abdominal walls, unnaturally 

angulated spines – often resembling and 

misidentified as pathological conditions, 

and disarticulated body parts. All these could 

be evidence of particular mummification 

practices – body wrapping in particular; or 

mishandling of the bodies in preparation for 

burial or in modern times (Fig 179, 180 & 181). 

Fig 178 Longitudinal cross-

section CT scan shows 

remains of the viscera in 

the thoraco-abdominal cavity 

of the child mummy. Note 

a shallow pool of resin in the 

cranium and resin coating 

of the external body. 

Acc. no. 11630.

Fig 180 Cross-section 

CT scan shows extensive 

damage to the left-side of 

the thoracic wall, fragmented 

and commingled bones 

in the right-side chest 

compartment, detached hand 

and loose phalanx. Note an 

extensive pool of resin in 

the cavity. The arms of the 

mummy were crossed on 

the chest. Acc. no. 13783.

Fig 179 Longitudinal cross-

section CT scan shows 

disarticulated head and neck. 

Note an extensive pool of 

resin in the cranium and at its 

base, as well as in the thoracic 

cavity. Acc. no. 13783.
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Fig 181 Longitudinal (left 

scan) and horizontal (right 

scan) cross-section CT 

scans reveal post-mortem 

changes to the spine 

(sideways angulation with 

partial disarticulation of the 

vertebrae and collapse of the 

lumbar section), compression 

of the torso and the pelvis, 

the latter resulting in 

separation (diastasis) of the 

normally joint pubic bones 

and dislocation of the 

sacro-iliac joint. Note 

extensive resin deposit in 

the cranium. Acc. no. 11630.

Fig 182 Horizontal cross-section CT 

scan of the legs shows fusion lines 

in the bones which fade away when 

the bone stops growing. The presence 

of the fusion lines is indicative of a 

young individual (18-25 years of age 

at the time of death); this is further 

supported by incomplete fusion of 

the sacral elements, particularly the 

first and the second, which is usually 

complete by the age of 30. Note 

horizontal lines (Harris lines) in the 

shaft of the left tibia; the presence 

of the Harris lines indicates multiple 

episodes of arrested growth likely 

caused by nutritional stress, trauma 

or illness. Acc. no. 1768.

Fig 183 Longitudinal cross-

section CT scan allows to 

assess the stage of dental 

eruption and development to 

estimate the child’s age (2-3 

years at the time of death). 

The length of the mummy 

(80 cm including the 

thickness of the wrappings) 

would suggest a much 

younger child, approximately 

one year old at the time 

of death. Acc. no. 2109. 
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Depictions of the deceased on mummy 

portraits and cartonnage masks, as well 

as the length of the body, are commonly 

used indicators of the person’s sex and age; 

both biological attributes may be verified or 

challenged with the assistance of modern 

technology and application of forensic 

methodology.14 Age estimation methods 

are largely based on the changes that occur 

in the skeleton during its growth (Fig 184) 

and its inevitable degeneration that takes 

place in mature individuals and progresses 

with age. As these changes vary from 

individual to individual, adults are often 

broadly categorised as ‘Young Adults’ (18/20 

– 35 years), ‘Middle Adults’ (35 – 50 years), 

or ‘Old Adults’ (50+ years). In children and 

adolescents, age can be estimated with much 

greater precision based on the stage of their 

dental development (Fig 183). Sex estimation, 

on the other hand, is only attempted in older 

adolescents and adults when their skeletal 

morphology, that is shape and size of selected 

bones or their parts, is defined and can 

be compared with standard biological sex 

indicators. Mummified human remains have 

a great advantage over skeletonised remains 

in that their external genitalia remain 

preserved and can be identified using digital 

imagery, thus enabling the deceased’s sex 

to be verified (Fig 184).

Each mummified body encapsulates 

evidence of life experiences unique to that 

person. Changes within the body resulting 

from ageing and lifestyle, or caused in 

response to illness, can now be examined in 

detail and diagnosed with greater than ever 

confidence thanks to the available technology 

(Fig 185).15 From common toothaches to 

vascular disease and cancer, the emerging 

picture of the ancient Egyptians no longer 

seems very different from us and illnesses 

that afflict people today.

Left scan

Fig 184 Horizontal cross-

section CT scan shows 

a narrow pelvis, a male 

characteristic, and the 

presence of the scrotum.

Acc. no. 1775.

Right scan

Fig 185 The mummy of 

Artemidorus. Horizontal 

cross-section CT scan 

shows angulated spine 

resembling scoliosis, a 

condition in which the spine 

is curved sideways and the 

vertebrae in affected areas 

are deformed, or wedged 

on one side. As the shape of 

the vertebrae is not altered, 

the angulation most likely 

occurred post-mortem. CT 

images revealed multiple 

fractures across the skeleton, 

including the posterior of 

the skull, the left humerus, 

vertebrae and the pelvis. 

With no evidence of new 

bone formation in response 

to healing, the fractures were 

sustained most likely post-

mortem. Acc. no. 1775.

Rapidly advancing and continually evolving 

technology results in improvements in the 

quality of digital imagery and visualisation 

techniques, prompting non-destructive re-

examination of mummified remains to obtain 

more informative results. This also applies 

to the mummies held at the Manchester 

Museum, which were last examined in 2012 

and 2013. Since then, the usage of the latest 

generation scanners, such as a Dual Energy 

scanner, the prospect of which will yet again 

revolutionise and refine non-destructive 

methods of study, thus greatly adding to 

our understanding of the life and death in 

Ancient Egypt.

 


