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INTRODUCTION

Paleodermatology is a collaborative science that
provides insights into the physiology and pathology
of ancient populations as well as informs physico-
chemical properties currently relevant to dermato-
logic research.’

Mummification is a taphonomic process antago-
nistic to putrefaction characterized by dehydration
and desiccation of soft tissues. Spontaneous natural
mummification requires arid conditions, such as
extreme temperatures, dryness, and hypoxia, to
prevent cell autolysis, insects from laying eggs, and
bacteria growing on the cadaver. Once skin is
mummified, it is extremely resistant to decomposi-
tion and can remain unchanged for thousands of
years. Very well-preserved micro- and ultrastructures
have been observed in mummified skin.”

CASE REPORT

In 1954, near Santiago, Chile, at £/ Plomo moun-
tain—located at an altitude of 5400 m above sea level
(33°13'S - 70°13"W)—an ancient corpse of the pre-
Hispanic American was discovered. Approximately 5
centuries following his death, a child was found
frozen after being buried in the context of an Inca
ritual human sacrifice, the Capacocha.” According to
archeological data, the body can be attributed to the
Inca culture, and its approximate date is between AD

1480 and 1500." Nowadays, it is preserved at the
Chilean National Museum of Natural History in
controlled environmental conditions of temperature
(=2 °C to —4 °C) and humidity <45%.

The authors had the opportunity to examine the
mummy when transported under controlled condi-
tions to a computed tomography for noninvasive
body conservation assessment. The analysis was
made using DermlLite Foto X and DermlLite DL4
devices (DermlLite LLC). To assess the accuracy of
dermatoscopic evaluation, a 5-mm punch skin sam-
ple was obtained from the plantar region of the left
foot where an irregular black- to dark-brown patch
was observed and exogenous pigmentation was
suspected. The tissue was prepared following an
established protocol’ and subsequently stained with
hematoxylin-eosin and periodic acid—Schift.

The mummy was a healthy 8-year-old boy whose
body was in a sitting position, hands wrapped around
his knees with the head between his legs and the eyes
closed (Fig 1). An exhaustive description of the
physical anthropology of the mummy has been
published previously." Sex determination was made
by visualization of masculine genitalia, and age was
estimated by analyzing the hand radiograph and
according to the degree of development of the teeth.’

The mummified body preserved intact skin
over its entire surface. On the arms and legs, the
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Fig 1. The mummy “El Nino del Plomo.” Spontaneous
natural mummification of an 8-year-old infant.

mummified skin presented a dark-brown hue and a
rigid texture resembling lichenification. Hair and
nails were preserved almost intact; however, some
nails of the feet showed Beau’s lines. We observed
scalp scales, empty and full nits from lice on the
braided hair. The mummy showed hyperkeratosis
and extensive hyperpigmentation of the plantar
region of the feet. We noticed at the base of the
thumb and index finger of the left hand a round pale
erosion with the appearance of prior manipulation
that corresponded to a previous skin sample of a
human papillomavirus wart evaluated through elec-
tron microscopy.” In the middle finger of the right
hand, we observed bluish subungual blotches,
consistent with subungual hematoma. These find-
ings are presented in Supplementary Figure 1, A—F
(available via Mendeley at https://data.mendeley.
com/datasets/myn4bfgsdb/1).

Dermatoscopy of nonlesional skin from the arm
of the mummy is in Fig 2, A. It shows follicular
openings and perifollicular pigmentation that is
characteristic of phototypes 3 to 4 (Eumelanin
Human Skin Color Scale 75-100, intermediate
high). The plantar region demonstrated an irregular
black to dark-brown patch with a parallel ridge
pattern, a lattice-like pattern, well-preserved der-
matoglyphs and acrosyringiums without disruption
within the epidermal ridges (Fig 2, B).
Histopathologic examination of plantar skin
demonstrated the preservation of the skin
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architecture with no evidence of degenerative or
inflammatory processes. The plantar skin sample
showed thickening of the stratum corneum and
superficial exogenous black-brown particles (Fig 2,
C). Under polarized light, there were some ele-
ments of refringent crystalloid appearance compat-
ible with dust particles (Supplementary Fig 2,
available via Mendeley at https://data.mendeley.
com/datasets/myn4bfgsdb/1). Incidental fungal
colonization was observed with no associated in-
flammatory signs.

DISCUSSION

Various dermatologic conditions have been re-
ported in mummified skin remains. The most com-
mon findings are infections and infestations
followed by tumors and less frequently inflammatory
dermatoses. A survey of conditions on mummified
skin is presented in Supplementary Table I (available
via  Mendeley at https://data.mendeley.com/
datasets/myn4bfgsdb/1).

This mummy confirms the endemic presence of
pediculosis and human papillomavirus. A previous
stool analysis showed that this child also experi-
enced trichuriasis,” which could explain the Beau’s
lines because of cyclic anemia as in other human
remains.”

To be sacrificed, this boy walked approximately
2800 km from EIl Cuzco to El Plomo. These impres-
sive geographic journeys were not exceptional, and
there is genomic evidence that attests the migratory
dynamics of the Inca culture throughout the south-
ern cone.” This explains the observed plantar hy-
perkeratosis being so young and the dark-brown
exogenous pigmentation in the sole of his feet. Acral
exogenous hyperpigmentation has been previously
observed using dermatoscopy’ and it was confirmed
by histology in our study.

Mummified skin tends to have a darker tone than
live skin because of dehydration and consequent
concentration of eumelanin along with the deposi-
tion of dust and minerals in the skin.”

Besides environmental factors that minimize
physical decay, the preservation of the dermal
architecture seen by dermatoscopy can be ex-
plained by the following 3 aspects of the skin
barrier: (1) the geometric (tetrakaidecahedral)
conformation of the epidermal keratinocytes, re-
sulting in optimal natural space-filling shape with
minimal surface area”; (2) the presence of desmo-
somes, tight junctions and an energetically stable
arrangement of lipids in the extracellular space,
allowing impermeability'’; and (3) the structural
integrity of dermal type I collagen, an extremely
durable material that shows barely any changes in


https://data.mendeley.com/datasets/myn4bfgsdb/1
https://data.mendeley.com/datasets/myn4bfgsdb/1
https://data.mendeley.com/datasets/myn4bfgsdb/1
https://data.mendeley.com/datasets/myn4bfgsdb/1
https://data.mendeley.com/datasets/myn4bfgsdb/1
https://data.mendeley.com/datasets/myn4bfgsdb/1

76 Catalan et al

JAAD CASE REPORTS
DEecEMBER 2023

Fig 2. A, Dermatoscopy and histology of the mummy “El nino del Plomo.” Follicular openings
and perifollicular pigmentation in skin from the trunk of the mummy (blue arrow). B,
Exogenous pigmentation, dermatoglyphs, and acrosyringiums of the plantar region (white
arrow). C, Histopathologic examination of plantar skin. The plantar skin sample showed
thickening of the stratum corneum and black-brown particulate material of exogenous type in
the superficial zone, consistent with dust particles. The melanin pigment status in the specimen
was normal. (Hematoxylin-eosin stain; original magnifications: X4 and X10.)

its molecular structure >5300 years after its gener-
ation.” All this allows for an extremely resistant,
impermeable, and elastic tissue when it is hydrated
and equally resistant but rigid when dehydrated.
Our case demonstrates that the preservation of the
skin architecture seen by dermatoscopy has the
potential to allow the translation of 7 vivo dermato-
scopic knowledge to mummified skin. Although the

mummification process limits some aspects of clin-
ical cutaneous evaluation, dermatoscopy of mummi-
fied skin provides a fundamental noninvasive
evaluation tool for paleodermatology research.

Conflicts of interest
None disclosed.



JAAD CASE REPORTS
VOLUME 42

REFERENCES

1.

Lowenstein EJ. Paleodermatoses: lessons learned from
mummies. J Am Acad Dermatol. 2004;50(6):919-936. https:
//doi.org/10.1016/50190-9622(03)00914-9

. Janko M, Zink A, Gigler AM, Heckl WM, Stark RW. Nano-

structure and mechanics of mummified type | collagen from
the 5300-year-old Tyrolean Iceman. Proc Biol Sci. 2010;
277(1692):2301-2309. https://doi.org/10.1098/rspb.2010.0377

. Castro M, Busel D, Camargo C, Moraga M, Llop E, Duran E. The

prince of el Plomo: new studies 50 years after its discovery. J
Biol Res. 2005;80(1). https://doi.org/10.4081/jbr.2005.10093

. Mostny G. La momia del cerro el Plomo. Bol Mus Nac Hist Nat

Chile. 1957;XXVII(1):3-118. Accessed September 23, 2023.
http://bit.ly/NinodelcerroEIPlomoMNHN

. Chapel TA, Mehregan AH, Reyman TA. Histologic findings in

mummified skin. J Am Acad Dermatol. 1981;4(1):27-30. https:
//doi.org/10.1016/s0190-9622(81)70003-3

. Nakatsuka N, Lazaridis |, Barbieri C, et al. A paleogenomic

reconstruction of the deep population history of the Andes.

Catalan et al 77

Cell. 2020;181(5):1131-1145.e21. https://doi.org/10.1016/j.cell.20
20.04.015

. Stashak AB, Laarman R, Fraga GR, Liu DY. Exogenous

pigmentation mimicking acral melanoma: a case of Talon
d'Oyer. JAMA Dermatol. 2014;150(10):1117-1118. https:
//doi.org/10.1001/jamadermatol.2014.567

. Cersoy S, Richardin P, Walter P, Brunelle A. Cluster TOF-SIMS

imaging of human skin remains: analysis of a South-Andean
mummy sample. J Mass Spectrom. 2012;47(3):338-346. https:
//doi.org/10.1002/jms.2979

. Yokouchi M, Atsugi T, van Logtestijn MV, et al. Epidermal cell

turnover across tight junctions based on Kelvin’s tetrakaide-
cahedron cell shape. elife. 2016;5:219593. https://doi.org/10.
7554/elife.19593

. Norlén L, Lundborg M, Wennberg C, Narangifard A,

Daneholt B. The skin’s barrier: a Cryo-EM based overview of
its architecture and stepwise formation. J Invest Dermatol.
2022;142(2):285-292.  https://doi.org/10.1016/.jid.2021.06.
037


https://doi.org/10.1016/s0190-9622(03)00914-9
https://doi.org/10.1016/s0190-9622(03)00914-9
https://doi.org/10.1098/rspb.2010.0377
https://doi.org/10.4081/jbr.2005.10093
http://bit.ly/NinodelcerroElPlomoMNHN
https://doi.org/10.1016/s0190-9622(81)70003-3
https://doi.org/10.1016/s0190-9622(81)70003-3
https://doi.org/10.1016/j.cell.2020.04.015
https://doi.org/10.1016/j.cell.2020.04.015
https://doi.org/10.1001/jamadermatol.2014.567
https://doi.org/10.1001/jamadermatol.2014.567
https://doi.org/10.1002/jms.2979
https://doi.org/10.1002/jms.2979
https://doi.org/10.7554/eLife.19593
https://doi.org/10.7554/eLife.19593
https://doi.org/10.1016/j.jid.2021.06.037
https://doi.org/10.1016/j.jid.2021.06.037

	Paleodermatology: Dermatoscopic findings of “Niño del Plomo” an Incan mummy in Chile
	Introduction
	Case report
	Discussion
	Conflicts of interest
	References


