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Abstract. Mummies are the well-preserved remains of humans or animals in which
non-bony tissue has been maintained naturally or artificially. Their significance lies
in their contribution to paleopathological research, which involves understanding the
history and evolution of diseases and providing insights into past populations” cultur-
al and social practices. In recent years, mummies studies used nondestructive meth-
ods, including modern imaging techniques, to assess the main pathological features of
these unique human remains. This mini-review focuses on the role of paleoradiology
in mummies’ studies and describes the history of mummy radiography and CT scan-
ning over the last fifteen years. The search strategy was conducted between January
and April 2023. One thousand one hundred twenty-four records (1124) were initially
identified, and 52 studies were assessed for qualitative synthesis. Three main themes
and four subthemes were identified, providing a general overview of the role of paleo-
radiology or offering methodological guidelines. Also, subthemes assessed the role that
the use of radiology has in the diagnosis of specific pathologies. Therefore, imaging
techniques in ancient human remains might help understand the history and evolution
of past and present diseases and their risk factors.

Keywords: computed tomography, magnetic resonance, paleoradiology, radiography,
mummies, paleopathology, review.
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INTRODUCTION

The word “mummy” has a fascinating history that
evolved over time. Initially, it was used to describe a
black, tarry substance that was thought to have heal-
ing properties. This substance, first reported by Pliny
the Elder (AD 23-79), the Roman scholar, was called
“mamiya” by the Persians, likely because it resem-
bled wax, which the Arabs called “mum” (Aufderheide,
2003). Moreover, bitumen and asphalt, inducing dehy-
dration, have been utilized by the ancient Egyptians
in their mummification procedures and resulted in the
dark or blackened appearance of the mummies’ skin.
Therefore, substituting this black, crystalline resin found
in mummified Egyptian bodies for bitumen in medi-
cine was made possible due to its chemical similarity in
later centuries (Monge and Riihli, 2015). Consequently,
the term “mumiya” was extended to include these res-
ins and to describe embalmed bodies. Moreover, in
the eighteenth century, its clinical efficacy was demon-
strated to be due to the desiccated, light-brown muscle
fragments discovered in mummies’ resin (Lynnerup,
2010). This evidence resulted in the word “mummy”
being used to refer to any form of mummified human
remains, including preserved non-skeletal tissues of the
human body. Typically, soft tissue preservation happens
when natural circumstances or human interventions,
such as mortuary practices that might mimic environ-
mental conditions, hinder taphonomic processes (Lyn-
nerup, 2007). Furthermore, the outcome of soft tissue
preservation varies greatly due to the collagen levels in
the matrix. Generally, muscles and tendons are the soft
tissues most commonly preserved. At the same time,
organs of the digestive system are often entirely decom-
posed, and their description might anyhow be chal-
lenging due to their desiccation. Also, funerary rites
might involve embalming and evisceration procedures
and completely remove internal organs and the brain
(Lynnerup, 2010). The study of mummies began in the
late 18th century and has been intimately linked to the
paleopathology of non-bony tissues. Its evolution has
been substantial, and it is currently utilized to inves-
tigate the history, change, and patterns of disease in
past populations. Although recent concerns have been
raised regarding methodological accuracy, reliability
(O’Brien et al., 2009; Cox, 2015), and even ethical issues
(Kaufmann and Rihli, 2010; Kreissl Lonfat et al., 2015),
mummies’ studies have undeniably experienced con-
sistent growth over the past 50 years (Nystrom, 2018).
From the beginning of mummy research, unwrapping
and opening mummies’s body cavities has been a stand-
ard procedure, and autopsies were often performed on
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Egyptian mummies. Nevertheless, there is no doubt
that being an invasive and destructive procedure, an
autopsy undermines the integrity of the mummy as an
archaeological and cultural-historical specimen. Moreo-
ver, when handling human remains, ethical, moral, and
even religious issues arise since mummies, like body
donors, are not merely research material (Shin and
Bianucci, 2021). They do have to be considered human
beings and have to be treated accordingly, including
acknowledging and honoring their religious beliefs and
burial traditions. (Holm, 2001; Lynnerup, 2009; Papa
and Vaccarezza, 2013; Papa et al., 2022). Consequently,
in more recent years, the trend in mummies studies
has shifted to a clinical and medical approach based on
nondestructive methods, including especially modern
imaging techniques such as radiography (X-rays), com-
puted tomography (CT scan), and magnetic resonance
imaging (MRI) David and Tapp, 1984; Aufderheide,
2003; O’Brien et al., 2009; Cox, 2015) [, 5].

Standard radiographies are non-invasive tech-
niques commonly used to examine the internal struc-
tures of mummies. First discovered by William Rontgen
(1845 -1923) in 1895, X-rays were then used by Petrie
and Moodie, who, in 1931, published the first system-
atic analysis of a mummy collection based on radiog-
raphy (Lynnerup, 2010). Furthermore, these techniques
are used for both archaeological and medical purposes,
such as studying amulets within mummy wrappings
and estimating age and sex based on skeletal features,
whenever possible. Other pathological signs eventually
diagnosed by X-rays include diseases affecting skeletal
or calcified structures, such as arthritis, atheroma, bone
fractures, and infection-induced changes such as Pott’s
disease. In more recent years, a crucial improvement in
the accuracy of mummies studies came from the advent
of Computed Tomography (CT) scanners that allow the
study of 3D skeletal and soft tissues without overlapping
juxtaposed structures as in 2D radiograms. In addition,
computed tomography provides paleopathologists with
a sectional view of a scanned body, enabling them to
non-invasively examine mummies’ complete skeletons
and soft tissues without disrupting their wrapping or
encasement. Moreover, CT scans might be used to con-
firm eventual morphological similarities, prompters of
family relationships or diseases, and putative causes of
death (Habicht et al., 2015). Initially developed for medi-
cal imaging, CT imaging was applied to a mummy study
two years after its development in 1975 (Cox, 2015). The
first CT scanning of mummies was performed in 1977
by Lewin and Harwood-Nash (1977) who CT scanned
an Egyptian mummy named Nakht from the Royal
Ontario Museum with the purpose to evaluate the mor-
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phology of the brain and eventually its pathological fea-
tures (Lewin and Harwood-Nash, 1977). Since then, CT
has been performed on mummies for almost 40 years
and has become an increasingly popular method in
mummy studies in the 21Ist century (Harwood-Nash,
1979). Although CT scan still represents the diagnos-
tic gold standard for mummy studies, recent evidence
demonstrated successful application of magnetic reso-
nance with allows more effective tissue discrimination
on ancient specimens compared to CT (Rithli, 2015). In
addition, CT scan imaging allows 3D virtual reconstruc-
tions and the analysis on different planes.

Therefore, the aim of this study was to provide a
short examination of the literature to evaluate how pale-
oimaging contributes to studying the history of both
past and present diseases.

METHODS

A literature review was performed between Janu-
ary and April 2023. The steps have been assessed in the
identification of the research question, the identification
of relevant studies, the selection of specific studies, and
finally, reporting of the results. The search strategy was
designed by V.P. and E.V,, validated by the senior author
(F.M.G), and included the terms “Paleoradiology AND
human remains OR Mummies”. It was carried out in
PubMed (U.S. National Library of Medicine, National
Institutes of Health, Bethesda, MD), Biomed Central
(BioMed Central Ltd., Springer Nature, London, UK),
Scopus (Elsevier B.V.,, Amsterdam, the Netherlands),
and Google Scholar (Google Inc., Mountain View, CA)
search engines. Inclusion criteria enclosed any article
published in English-language and peer-reviewed jour-
nals in the last 15 years (from 2008-2023) that focused
on the role of modern imaging techniques in the paleo-
pathology of ancient human remains and mummies.
Titles, abstracts, keywords, and full texts were reviewed
by two authors (V.P. and M.V.). Eventually, conflicts
between reviewers were discussed until a consensus was
reached, and the senior author (F.M.G.) was involved if
needed. Afterward, the included records were screened,
and a thematic analysis was performed. A total of 1124
records were initially identified; after duplicate remov-
al, 332 records were further processed. Afterward,
abstracts, keywords, and the complete reference list
were analyzed for all articles. Only items whose abstract
unequivocally discussed the topic were included. There-
fore, 250 records were excluded with reason, and 82
were finally assessed for full-text screening and qualita-
tive analysis.

The Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) flowchart was
utilized for the reporting of findings (Aromataris and
Riitano, 2014; Moher et al., 2015; Tricco et al., 2018) [39-
41], and it is available in the Results section (see below).
The records included in this study are listed in Table 1.
All the authors agreed on the final number of studies
included. Finally, the enrolment of records in the quali-
tative synthesis was made using the online Research
Screener machine learning tool for systematic reviews
(Chai et al., 2021). The sample in this qualitative analy-
sis was represented by the records assessing the role of
radiological techniques in the paleopathology of human
remains and mummies.

Initially, the data set imported into the Research
Screener machine learning tool was represented by the 82
records assessed for qualitative analysis. Credibility and
reliability were ensured by debriefing and triangulation.

After extensive discussion among team members, eight
(n = 8) seed articles were identified (Lynnerup, 2007, 2009,
2010; O’Brien et al.,, 2009; Cox, 2015; Monge and Riihli,
2015; Nystrom and Tilley, 2019; Nystrom, 2020). Moreo-
ver, 30 missing abstracts were automatically removed by
the tool. Therefore, a final set of 52 abstracts was further
screened. Two reviewers (V.P. and E.V.) independently
flagged the abstract and coded the data into themes and
subthemes, which were discussed on a regular basis.

Themes and subthemes were generated using the
trial version of NVivo qualitative data analysis software
package (QSR International Pty, Ltd., Melbourne, VIC,
Australia). Moreover, when available, non-narrative
data were extracted, categorized, and imported to Excel
(Microsoft Corp., Redmond, WA) for further evaluation.

RESULTS AND DISCUSSION

The authors extensively discussed the foundations
of their query. Moreover, they reviewed the pools to
ensure they were consistent with the research question.
Any further discrepancy was discussed to minimize
bias. The authors will address three main themes and
four subthemes that were used to analyze the included
records. Moreover, non-narrative data were analyzed in
terms of type of publication (letter to the editor, origi-
nal research, review, etc.), and the radiological technique
that was utilized. Fifty-two records (n=52) were finally
included in the qualitative synthesis. Of those, twenty-
eight (n=28; 53,8%) were categorized as original articles,
18 (34,6%) as reviews, 2 (3,84%) as letters, 1 (1,92%) as
an editorial, 1 (1,92%) as a perspective, 1 (1,92%) as a
note and 1 (1,92%) as a brief report. With regards to the
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radiological technique that was used or discussed, CT
scan was most widely exploited (n=28; 53,8%); X-rays
were utilized and appraised in 7 studies (n=7; 13,46%);
ultrasound and magnetic resonance in 2 studies each
(n=2; 3,77%). Only one study (n=1;1,92%) used a combi-
nation of CT scans and X-rays, while in 12 (n=12; 23%)
studies, this sorting criteria was not applicable. Three
main themes were identified: the first related to a general
review assessing the role of paleoradiology in mummies
studies, the second containing methodological guide-
lines, and the third related to the ability of paleoradiol-
ogy to diagnose or review specific pathologies in mum-
mified remains. From the latter, three subthemes were
further identified. They were related to specific diseases
such as cardiovascular diseases, bone of spine diseases,
and infectious, cancer and other diseases.

Themes and subthemes have been included in Table
1. Additionally, a flowchart depicting the ‘Reporting
items for systematic reviews’ adapted from the ‘Preferred
reporting items for systematic reviews (PRISMA)’ state-
ment has been provided. Please refer to Figure 1 below
for the flowchart.

Paleoradiography has been widely acknowledged
as a crucial non-invasive method for studying ancient
human remains (Lynnerup, 2007, 2009, 2010; O’Brien et
al., 2009; Beckett, 2014; Cox, 2015; Lynnerup and Riihli,
2015; Moissidou et al., 2015; Rithli, 2015, 2015; Garvin
and Stock, 2016; Giovannetti et al., 2016, 2022; Habicht et
al., 2016; Licata et al., 2019; Nystrom, 2020), and several
guidelines have been issued on its use (Panzer et al., 2015,
2017, 2018, 2019; Tanti et al., 2021). Moreover, Cramer
and coworkers (Cramer et al., 2018) performed a system-
atic review to summarize artificial changes and detect-
able paleopathologies diagnosed by CT scans. Although
the systematic review only included published records
in PubMed, the authors demonstrated that CT analyses
might be used to confirm previous conventional stud-
ies of paleopathologies and eventually identify traumatic
injuries. Moreover, consistent with other findings (Jack-
owski et al., 2008; Panzer et al., 2010; Ohrstrom et al.,
2021), the authors demonstrated the prevalence the typical
destruction of the nasal skeleton due to the removal of the
brain and identified traumatic fractures as well as chronic
degenerative changes of skeletal bones and arteriosclerosis
were reported in a subfraction. Finally, general consensus
has been expressed in favor of using three-dimensional
visualization in mummy studies. It is also worth mention-
ing that 14 records evaluated the presence of skeletal dis-
eases (Jackowski et al., 2008; Panzer et al., 2010; Dalchow
et al.,, 2012; Schamall et al., 2012; Schmidt et al., 2013;
Saleem and Hawass, 2014; Fritsch et al., 2015; Marquez
et al., 2015, 2015; Piombino-Mascali et al., 2015; Villa et
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al., 2015; Traversari et al., 2016; Beckett et al., 2020; Yat-
sishina et al., 2020; Ohrstrom et al., 2021), although some
of them were heavily criticized (Beckett et al., 2020, Bia-
nucci et al., 2021a, Bianucci et al., 2021b, Bianucci et al.,
2021c). Of note, the majority of the records categorized
in this subtheme, described and evaluated common and
uncommon bone pathologies while Fritch and coworkers
described severe rotator cuft arthropathy and rotator cuff
impingement (Fritsch et al., 2015). The authors conducted
a study on 52 ancient Egyptian mummies to determine
the occurrence of orthopedic diseases. They systemati-
cally reviewed orthopedic diseases observed on CT scans
of ancient mummies and demonstrated a higher frequen-
cy of osteoarthritic changes in the spine than in the large
joints. Moreover, these authors reported for the first time
a case of Perthes disease, the juvenile aseptic necrosis of
the hip, and diagnosed severe rotator cuft arthropathy
and rotator cuff impingement.

Seventeen records evaluated chronic, infectious, or
neoplastic diseases. Cardiovascular diseases were dem-
onstrated in 10 studies (Allam et al., 2011; Chandrashek-
har and Narula, 2011; Thompson et al., 2013, 2014; Clarke
et al.,, 2014; Wann and Thomas, 2014; Wann et al., 2015;
Gabrovsky et al., 2016; Panzer et al., 2021; Herrerin et al.,
2022), while 7 (Friedrich et al., 2010; Hussein et al., 2013;
Lacout et al., 2016a, 2016b; Herrerin et al., 2018; Ventura
et al,, 2021) assessed the aforementioned pathological con-
ditions. Today, CVD represents the leading cause of death
worldwide in both men and women, accounting for at
least one-third of all deaths in women and half of deaths
in women over 50 years in developing countries (Vacca-
rezza et al., 2020). Although atherosclerosis was first iden-
tified in the mummy of an elderly Egyptian woman in
1852 and diagnosed in ancient in a calcific aortic athero-
sclerosis, it is still often wrongly thought to be a disease
of the modern era, related to contemporary lifestyles, diet,
environmental factors, and chronic inflammatory diseases
(Thompson et al., 2013; Wann and Thomas, 2014). Nev-
ertheless, CT scans on ancient mummies clearly demon-
strated that atherosclerosis was prevalent even in ancient
populations and suggested that this disease was present
and commonplace in ancient Egypt. Therefore, challeng-
ing questions arise about the nature and extent of human
predisposition to the development of atherosclerosis.
Furthermore, ancient human populations had a differ-
ent range of diets and lifestyles; thus, the incidence of
atherosclerosis in these populations cannot be explained
by traditional and modern risk factors. Instead, inhaling
cooking fire smoke and chronic infection or inflamma-
tion is likely to have been crucial in developing athero-
genic plaques in ancient populations. In 2016, Gabrovsky
et al. (Gabrovsky et al., 2016), suggested that the chew-
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Table 1. List of the included records: the table details the main features of the included records: authors, type of the study, keywords, coun-
try, and eventually, the radiological technique that has been appraised. The indication of theme and subthemes has been provided. Abbre-
viation: DVI, disaster victim identification; MDCT, multidetector computed tomography; CT scan, computer tomography scan; aDNA,

ancient DNA; TIRADS, thyroid imaging reporting and database system; CVD, cardiovascular disease(s).

Study details Title Type of Key words Radml(.)glcal Theme and subtheme
study technique
Allarr.l AH et al'.]AC.C: Atherosclerosis in Ancient  Original . Specific pathologies-
Cardiovascular imaging . . . Not available CT scan
2011) Egyptian Mummies Article CVD
. - . Paleoimaging; bioarchaeology;
Beckett RG. Forensic Paleoimaging: a review of . ; . .
. o Review paleoradiology; endoscopy; ~ Not available ~ General review
Imaging (2014) applications and challenges .
mummies
A paleoimaging study of
. human mummies held in L Paleoimaging; paleopathology; . .
Beckett RG et al. Forensic . Original Specific pathologies-
. the mother church of Gangi, . mass casualty; DVI X-Rays
Imaging (2020) . - Article . skeletal system
Sicily: Implications for mass Sicily
casualty methodology
Chandrashekhar Y
and Narula J. IACC:. Medical Imaging: The New Editorial Not available Not available Specific pathologies-
Cardiovascular Imaging Rosetta Stone CVD
(2011)
Is atherosclerosis Mummies; atherosclerosis;
Clarke EM et al. Journal of ~ fundamental to human Review  aging: paleo ,atholo - Coron’ar Not available Specific pathologies-
Cardiology (2014) aging? Lessons from ancient §ing; pateopathiologys Y CVD
. artery disease
mummies
Cox SL.The Anatomical Critical Look at Mummy Review Mummy; CT scan; CT scan General review
Records (2015) CT Scanning paleopathology
Cramer L et al. Current Computed Tomography-
Problems in Diagnostic Detected Paleopathologies in ~ Review Not available CT scan General review
Radiology (2018) Ancient Egyptian Mummies
Imaging of ancient Egyptian Temporal bone; computed
Dalchow CV et al. Eur Arch mummies’ temporal Original tomography; radiology; CT scan Specific pathologies-
Otorhinolaryngol (2012) bones with digital volume  Article paleoradiology; mummy; digital skeletal system
tomography volume tomography; middle ear
Friedrich KM et al. The story of 12 . . Chachapoyas . .
Chachapoyan mummies  Original . Specific pathologies-
European Journal of . . Peru; mummies; computed CT scan .
Radiology (2010) through multidetector Article tomography; MDCT other diseases
computed tomography ’
Gabrovs.ky AN et al. ?aleopatholqu of . Original Mummles;South Amerlca; Specific pathologies-
International Journal of cardiovascular diseases in Article atherosclerosis; cardiomegaly; X-Rays CVD
Cardiology (2016) South American mummies coca leaf
Garvin HM and Stock The Utility of Advanced
MK. Academic Forensic Imaging in Forensic Review Not available Not available ~ General review
Pathology (2016) Anthropology
Giovannetti G et al. . N Mummy; paleoradiology;
. Magnetic resonance imaging . . .ol .
Magnetic Resonance ; Review  magnetic resonance; imaging; MRI General review
. for the study of mummies .
Imaging (2016) multinuclear spectroscopy
Magnetic Resonance 6 L Review pu graphys CT General review
. for multimodal imaging of magnetic resonance; imaging;
Imaging (2022) . . .
fossils and mummies multinuclear spectroscopy
Pharaoh; ancient; methods;
identification; CT-scan; X-ray;
. . . aDNA; molecu- lar genetics;
Habicht ME et al. Yearbook édemtﬁiaggn;j{ﬁ;ﬁg mummy; skeleton; Thutmosis
of Physical Anthropology gYP 4 Review  I-III; Amenhotep II; Thutmosis Not available ~ General review

(2016)

from the 18th Dynasty
Reconsidered

IV; Amenhotep III; Akhenaton;
Nefertiti; Yuya; Thuya; Tije;
Tutankhamun; Ay; DB 320; KV
55; KV 35; KV 62; KV 21
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Study details Title Type of Key words Ralel?glCal Theme and subtheme
study technique
Herrerin J et al. World Syrlm'( n Spm.a 1, Cord in Original Egypt FUITes; Specific pathologies-
Mummified Individual from . paleopathology; spinal cord; X-Rays .
Neurosurg (2018) Article . . other diseases
West Thebes (Egypt) Syringomyelia
Herrerin J et al. World A Possible Stroke Victim  Original ) Specific pathologies-
Neurosurg (2022) from Pharaonic Egypt Article Not available X-Rays CVD
Paleopathology of

Hussein K et al. Virchows the juvenile Pharaoh Perspective Paleopathology; Tutankhamun; Not available Specific pathologies-
Arch (2013) Tutankhamun—90th P Akhenaten; ancient Egypt other diseases

anniversary of discovery

Common and Unexpected
Jackowski C et al. Findings in Mummies from Original . Specific pathologies-
RadioGraphics (2008) Ancient Egypt and South ~ Article Not available CT scan skeletal system

America as Revealed by CT
Cystic-like thyroid nodule;
Lacout A et al. American Mummified Thyroid Original dopp‘ler ultrasound; mummy; Specific pathologies-
Journal of Roentgenology Svndrome Article thyroid cancer; thyroid nodule UsS other diseases
(2016) Y shrinkage; thyroid nodule;
TIRADS
Lacout A et al. American . . . .
Journal of Roentgenology Reverse Mummified Thyroid Letter Not available Us Specific pthologles—
Syndrome other diseases
(2016)
Licata M et al. Semin
Ultrasound CT and MRI Radiology of Mummies Review Not available Not available ~ General review
(2018)
Lynnerup N. Yearbook of Paleopathology; bog bodies;
Physical Anthropology Mummies Review mummified tissue; mortuary Not available ~ General review
(2007) practices
Lynnerup N. Anthrop. Anz Methods in mummy Review Bog bodlefs; murflmlﬁed tissue; o ailable  General review
(2009) research natural sciences in archaeology
Medical Imaging of Mummy; bog body;
g'(;llr:)e)rup N-Gerontology Mummies and Bog Bodies - Review paleopathology; CT scan; ~ Not available ~ General review
A Mini-Review radiography

Lynnerup N and Ruhli Short Review: The Use of
F The Anatomical record Conventional X-rays in Review  X-rays; attenuation; mummies X-Rays General review
(2015) Mummy Studies

CT Examination of Nose

and Paranasal Sinuses of .

Eevptian Mummies and Nose; paranasal sinuses; frontal
Marquez S et al. The gyptian v Original  sinus; maxillary sinus; nasal Specific pathologies-

. Three Distinct Human . : . CT scan

Anatomical record (2015) . Article  complex; Egyptian mummies; skeletal system
Population Groups: -
. CT examination
Anthropological and
Clinical Implications
Moissidou D et al. BioMed Ipvaswe versus NOP
: Invasive Methods Applied to . . . .
Research International : . Review Not available Not available ~ General review
(2015) Mummy Research: Will This
Controversy Ever Be Solved?
Nystrom KC. International Advances in paleopathology . .
. . South America; mummies; . .
Journal of Paleopathology  in context: A focus on soft ~ Review . Not available ~ General review
X mummy studies
(2020) tissue paleopathology
O’Brien JJ et al. ct Imagmg of Hgman Paleoradiology; imaging;

, Mummies: A Critical . . . .
International Journal of . . Review human mummies; computerised ~ CT scan General review
Osteoarchaeology (2009) Review of the Literature tomography; critical revie

&Y (1979-2005) graphys view
O Fritsch K et al. The The Orthopedic Diseases of Original ~ Orthopedic conditions; ancient CT scan Specific pathologies-
Anatomical Record (2015) Ancient Egypt Article  Egypt mummies; CT scanning skeletal system
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Study details Title Type of Key words Ralel?glCal Theme and subtheme
study technique
Radiological and histological
Ohrstrom LM et al. Plos findings in ancient salt Original ) Specific pathologies-
One (2021) mummies from the salt Article Not available CT scan skeletal system
mine of Douzlakh, Iran
Radiologic Evidence
of Anthropogenic - . .
s g Mammnonnie S s xSkl
P Capuchin Catacombs of 4
Palermo, Sicily
Checklist and scoring
system for the assessment Mummy. computed tomogranh
Panzer § et al. Fortschr of soft tissue preservation in Original » P graphy. 10
N . > checklist, organ preservation, CT scan Guidelines
Rontgenstr (2017) CT examinations of human  Article .
. S paleoradiology
mummies: application to the
Tyrolean iceman
CT checklist and scoring
system for the assessment
Panzer S et al. International  of soft tissue preservation . Computed tomography;
. . Original . 1
Journal of Paleopathology in human mummies: Article paleoradiology; mummy; soft CT scan Guidelines
(2018) application to catacomb tissues preservation;checklist
mummies from Palermo,
Sicily
. How to CT scan human
Panzer S et al. International . . . .
mummies: Theoretical Original Paleoradiology; computed -
Journal of Paleopathology . . . CT scan Guidelines
considerations and examples  Article tomography; mummy
(2019)
of use
Checklist and scoring
system for the assessment -
Panzer § et al. Plos One of soft tissue preservation in Orlgmal Not available CT scan Guidelines
(2020) . Article
CT examinations of human
mummies
Correlation of . .
. Egyptian mummies;
. atherosclerosis and . I
Panzer S et al. International . . . arterial calcifications; . .
osteoarthritis in ancient ~ Original . . Specific pathologies-
Journal of Paleopathology . i cardiovascular disease; CT scan
Egypt: A standardized Article S CVD
(2021) . degenerative joint disease;
evaluation of 45 whole-body leoradiology:pal thol.
CT examinations paieoraciologyspaicopathology
. . . Multidetector computed
. Radiological evidence . .
Panzer S et al. International . L . tomography; abscess; infectious . .
of purulent infections in ~ Original : ) Specific pathologies-
Journal of Paleopathology . . . . disease; paleoradiology; CT scan .
ancient Egyptian child Article . other diseases
(2022) . paleopathology; ancient
mummies . .
Egyptian medicine
Piombino-Mascali D et Paleoradiology of the Savoca L Mummies; paleoradiology; . .
. AN Original . Specific pathologies-
al. The Anatomical record Mummies, Sicily, Italy Article paleopathology; social status; X-Rays skeletal svstem
(2015) (18th-19th Centuries AD) Ttaly Y
Ruhli FJ. The Anatomical Short Review: Ma.gnetlc . Radiology; computed .
Resonance Imaging of Review  tomography; mummy; paleo- MRI General review
Records (2015) . . :
Ancient Mummies pathology; soft tissue
Ankylosing Spondylitis or
Diffuse Idiopathic Skeletal
Saleem SN and Hawass Z. Hyperostosis in Royal Specific pathologies-
Arthritis & Rheumatology Egyptian Mummies of ~ Brief Report Not available CT scan P P &

(2014)

the 18th-20th Dynasties?

Computed Tomography and

Archaeology Studies

skeletal system
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Study details Title Type of Key words Ralel?glCal Theme and subtheme
study technique
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ing of coca leaves, a habitual cultural practice unique to
South American populations might have beneficial effects
in decreasing cardiovascular risk among ancient people
living in South America. Moreover, Panzer et al. (Panzer
et al., 2021), tried to correlate atherosclerosis and osteo-
arthritis in mummies from ancient Egypt. The authors
examined the whole-body CT of 45 mummies and dem-
onstrated for the first time a possible correlation between
these diseases with enormous and increasing impacts
on public health. The association of atherosclerosis and
osteoarthritis was found to be comparable in prevalence
to those reported in recent clinical studies, despite the
low life expectancy and the different environments and
lifestyles of the ancient Egyptians. More recently, study-
ing an ancient female mummy, Herrerin and coworkers
(Herrerin et al., 2022) reported the earliest known case
of hemiparalysis due to a cerebral stroke, while in previ-
ous years the first paleopathological case of stroke was
identified by Galassi and colleagues also thanks to CT
scan imaging (Galassi et al., 2017, Nerlich et al., 2021). A
case of osteoma was reported by Friedrich and cowork-
ers, who assessed the anthropological and paleopatho-
logical features of 12 Chachapoyan mummies (Friedrich
et al., 2010). More recently, Lacourt and coworkers high-

lighted the sonographic characteristics of thyroid tumors
in mummified tissue (Lacout et al., 2016a, 2016b). Finally,
Panzer et al. (Panzer et al., 2022) were the first to describe
radiological evidence of purulent infection and skin
lesions in ancient Egyptian child mummies.

CONCLUSIONS

According to Monge and coworkers “The raison
d’etre for the scientific study of mummies is to under-
stand the evolution of health and disease in previous
or extinct populations of humans” (Monge and Riihli,
2015). From this perspective, paleoradiography repre-
sents a valuable and crucial non-invasive method to
study a broard range of ancient disease and to review
modern-day beliefs.
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