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Possible case of partial postmortem fetal extrusion:
Preliminary observations on the mummified remains of a turnof-the-19th-century noblewoman in Finland
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Abstract
We report a plausible case of partial postmortem fetal extrusion dating to the turn of
the 19th century. A fetal skull protruded from the obstetric canal of the partially
mummified remains of an adult woman buried in a private burial chapel in Vihti,
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South Finland. The fetal size implies the mother having died during the early third
trimester of her pregnancy. The cause of death was not obvious from the limited
external examination of her remains, but the underdeveloped state of the fetal
remains renders it unlikely that this case represents a maternal death resulting from
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dystocia. Rather, the finding should be interpreted as a case of partial postmortem
fetal extrusion, a process probably interrupted by decelerated decomposition of the
maternal remains before full expulsion of the fetus.
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I N T RO DU CT I O N

skin present. The potential identities of some but not all of the
deceased were known, but the standard osteological sex and age

In autumn 2020, a private chapel and a burial chamber under it

estimation methods were utilized when applicable (e.g., Brooks &

(4  4 m) that had once belonged to a family of nobility in Kourla,

Suchey,

Vihti, South Finland, were examined archaeologically (Figure 1). Eight

Ubelaker, 1994). The preserved soft tissues and fabric remains,

coffins were placed at the bottom, but coffin boards possibly having

however, led to difficulties in their utilization. In most cases, the sex

belonged to a ninth one were found. The arrangement enabled limited

was obvious from the preserved soft tissue features. According to our

movement, allowing some in situ observations of the human remains

preliminary interpretation, these eight burials contained the remains

1

(Figure 2).

The chapel was built on the lands of the Kourla manor, at the time
owned by the Toll family, and archival sources indicate that the mem-

1990;

Brickley

&

Buckberry,

2017;

Buikstra

&

of an elderly female and male, a mature adult male and female, two
adult females, one adult male, and one juvenile/young adult female.
Any systematic record of pathological lesions proved impossible.

bers of this family were buried there between 1785 and 1829

We located some fetal bones inside the pelvic cavity of one of

(Halla, 1969; Vihti Parish Records [I C:5]). Five coffins contained

the adult women and part of the crown of a fetal skull protruded out

remains in a state of advanced mummification, one was skeletonized

of her obstetric canal (Figure 3). The mother was identified as

but presented with some soft tissue remnants and two were,

Charlotta Björnram. She was married to Carl Henric Toll and through

regarding the observable parts, completely skeletonized with some

him related to the family who owned the Kourla burial chapel. She
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F I G U R E 1 The private chapel of the Kourla
estate in Vihti, South Finland, was built in 1785
and its burials date to 1785–1829. Map: Tiina
Väre; photograph: Titta Kallio-Seppä [Colour
figure can be viewed at wileyonlinelibrary.com]
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MATERIAL AND METHODS

Skeletal fetal remains were found inside the pelvic girdle of the partially mummified adult female. The maternal body was lying in supine
position inside a wooden coffin. Except for the right foot, knees, right
clavicle, and most of the skull, large patches of skin and/or subcutaneous tissue covered her body, and some remnants of muscles, tendons,
and ligaments had preserved. The skin over the collapsed abdomen
and pelvic area had mostly vanished, exposing an abdominopelvic
cavity filled with miscellaneous debris of both exogenous and endogenous origin. The deceased wore fragmentary silk stockings, and silk
cloth covered the arms. Remnants of any other fabrics, originally most
likely of plant fiber, have not preserved sufficiently to be observed
with the naked eye.
The fetal skull was lodged inside the maternal pelvic cavity, with
part of its crown protruding approximately 2 cm out of the bony pelvic canal (Figure 3). The rest of the fetus had not passed the obstetric
canal, but only some of its skeletal parts, disarticulated within the
F I G U R E 2 The burial chamber of the chapel contains at least
eight burials. Photograph: Tiina Väre [Colour figure can be viewed at
wileyonlinelibrary.com]

debris inside the pelvic cavity, could be located. This was likely a result
of taphonomy-related events such as rodent activities, as their
remains were found inside the coffins and they seem to have gnawed
some holes present in both the textiles and human remains. On the

died on October 23, 1808, at the age of 24. In the church records, the

other hand, the disarticulation of the fetal remains could have been

cause of her death is said to be inflammation (Swedish inflammation).

caused by preservative efforts for the wake and funeral possibly

She was buried about 5.5 months after her death (Vihti Parish

performed on the maternal remains.

Records [I C:5], section 240).

We measured the maximal length of the ossified bone diaphysis

In this paper, we deliberate whether this finding represents a par-

of an ulna belonging to the fetal remains (Figure 4). This element along

tial postmortem fetal extrusion. Postmortem fetal extrusion means a

with some associated soft tissue remnants and bones of the hand

n Pérez et al., 2007) or partial
total (e.g., Lasso et al., 2009; Rasco

could be easily dislodged without further damaging the remains. The

(e.g., Augias et al., 2015; Schulz et al., 2005) protrusion of the dead

measuring was performed with the presumption that if the length

fetus out of the body of a mother who died during the pregnancy. In

implies prematurity, the likelihood of maternal death due to

these cases, the fetal remains are often premature and small (Augias

peripartum complications (dystocia) explaining the finding must be

et al., 2015; Viva et al., 2020).

lower than in the case of the baby being of full term.
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F I G U R E 3 A female buried in the chapel had
been pregnant during her death. Her fetus is
partially protruding out of her bony pelvic canal.
Debris comprising of remnants of soft tissues and
funerary attire obscures visibility. Photograph:
Sanna Lipkin [Colour figure can be viewed at
wileyonlinelibrary.com]

method, while Chitty and Altman (2002) measured their material
through ultrasound and Carneiro et al. (2016) used radiography.
Despite the uncertainties in estimating the exact gestational
week, the length of the ulna does not indicate a full-term baby but
rather points to the beginning of the third trimester. The rather
undeveloped stage and accompanying small size of the fetus suggest
postmortem fetal extrusion, as opposed to a maternal and subsequent
fetal fatality due to peripartum complications, as a more likely
explanation for the finding (cf. Wells, 1975). Postmortem fetal extrusion is pathologically and forensically a very rare event, but there are
cases described in the literature of modern as well as archaeological
cases (e.g., Lasso et al., 2009; O'Donovan & Geber, 2009; Vennemann
et al., 2008; Viva et al., 2020). The phenomenon occurs passively,
typically within a couple of days from the death as a result of
F I G U R E 4 The fetal remains were dismantled within the
exogenous material and soft tissue remnants of the mother's lower
abdominal region. The right ulna could be retrieved without damaging
the remains. Medial and anterior view. Photograph: Tiina Väre [Colour
figure can be viewed at wileyonlinelibrary.com]

putrefaction and gas formation in the abdominal cavity (Augias
et al., 2015; Schulz et al., 2005; Lasso et al., 2009). In several
studies reporting postmortem fetal extrusion, the fetus has, similarly
to our case, been of small size and premature developmental
stage (Augias et al., 2015; Lasso et al., 2009; Schulz et al., 2005;
Viva et al., 2020).
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RESULTS AND DISCUSSION

Finding fetal remains lodged inside the obstetric canal during
archaeological examination may steer interpretation toward an alter-

The maximum length of the ossified part (diaphysis) of the fetal ulna

native explanation of obstructed labor (dystocia). A similar alternative

(right) was measured as 45.14 mm. According to Schaefer et al. (2009,

was relevant in an Irish archaeological case of maternal remains found

sa, 1978), the ulnar length correpp. 216–217, after Fázekas & Ko

with a fetal skull partially bulging out of her obstetric canal, originally

sponds to approximate gestational ages between 30 (average

reported by O'Donovan and Geber (2009). In this case, Le Roy and

42.8 mm; range 40.0–46.6 mm) and 32 (46.7 mm; 41.2–49.2 mm)

Murphy (2020) deliberated the option that prior to the mother dying,

weeks. Comparison to the results of Carneiro et al. (2016) similarly

the infant's head had been partly delivered but settled with partial

places the gestational age between 29 and 32 weeks (mean

postmortem fetal extrusion as a more plausible explanation. Dystocia

47.31 mm). Chitty and Altman (2002) report that half of fetuses of

is diagnosed when despite adequate uterine contractions, a fetus is

gestational age of 28 weeks in their sample had ulnar length

unable to pass through the birth canal. It can often only be resolved

of 46.5 mm or less. Both the latter two studies suggest that leaning

by operative delivery and, both currently and in the past, has

toward the younger end of the range presented by Schaefer

presented a sometimes fatal problem for partituents (Dolea &

 sa, 1978) might be wise.
et al. (2009, pp. 216–217, after Fázekas & Ko

AbouZahr, 2003; GBD 2013 Mortality and Causes of Death

On the other hand, the Kourla Chapel skeletal population, in compari-

Collaborators, 2015; Arriaza et al., 1988; Stone, 2009). According to

son to many modern-day populations used as reference, represent

Wells (1975), explaining a maternal death in an archaeological context

rather small statures (the in situ female statures averaged at just over

as caused by childbirth is convincing only when a full-term baby is

150 cm), which would affect the fetal size. The reference material

found inside a malformed pelvis. However, fetal malpresentations

 sa, 1978) is
introduced by Schaefer et al. (2009, after Fázekas & Ko

have also been demonstrated to have led to the death of the mother

based on dry bone measurements, which better corresponds to our

in archaeological settings (Camillo et al., 1998; Malgosa et al., 2004).
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In this case, in addition to the fetal remains being premature, no

misplaced some of the fetal remains, although the role of rodent

observations of such deformities were made, while the state of the

activities in this matter should be noted as well. What is more, the

remains would not allow for assessment of possible malpresentation.

mummification of the remains, whether anthropogenic or natural,

The external examination of the remains—albeit limited—did not imply

probably ceased the process of postmortem fetal extrusion before its

any specific cause of death. The cause of death, inflammation, is vague

full actualization.

and registered in 1808, when understanding of diagnostics and causes
of death was different from those today. Nevertheless, unless the
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ENDNOTE

skeletal parts. Nevertheless, in northern Finnish churches, the condi-

1

tions in base floors, where the burials were made, enabled mummifi-

Our current study permit did not allow transportation of the remains or
more invasive examination beyond sample taking.

cation. There the season of the burial is the primary indicator for the
soft tissue preservation that was further enhanced and maintained by
certain plant and fabric choices for the funerary attire and bedding.
For example, encasing antibacterial materials inside the coffin, such as
sawdust or fabrics dyed with madder, also preserves the associated
human remains (Lipkin et al., 2020; Väre et al., 2020). In Kourla,
despite its southwestern location, similar conditions may also have
contributed to the mummification of the remains. However,
extensively preserving the maternal remains or keeping them in cold
conditions through the winter of 1808–1809 may have prevented the
full actualization of the postmortem fetal extrusion by interrupting the
expulsion. As Schulz et al. (2005) reported in a modern forensic case,
the process advanced gradually: upon initial discovery of the deceased
mother, merely the fetal head was observable but by the time of the
autopsy, the upper part of the chest had also protruded out.
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C O N CL U S I O N

A skull of a fetus developed until the early weeks of third trimester
was found lodged in the obstetric canal of their mother, while some
disarticulated fetal remains were found inside her pelvic cavity. The
underdeveloped state of the fetus leads us to conclude that this turnof-the-19th-century burial in Kourla Chapel in Vihti, South Finland,
presents a potential case of partial postmortem fetal extrusion. The
likelihood of the mother dying during her pregnancy (of undetermined
reasons) is far greater than birth complications such as dystocia having
caused her and her baby's demise. Most elements of the disarticulated
fetal skeleton could not be located. If efforts preserving the maternal
remains (i.e., embalming for the wake) took place, they may have
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