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ABSTRACT

The paper briefly reviews the literature on cranial lesions in Mustela putorius caused by the trematode
Troglotrema acutum and the nematode Skrjabingylus nasicola. Additional macroscopic, radiographic and
scanning electron microscopy findings from the study of dried skulls and formalin-fixed heads of European
polecats are presented. Previous observations on the possibility of concurrent infestation of Mustela putorius
with both parasite species are confirmed.
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Introduction
Adult individuals of different parasitic helminth species can be found in the paranasal
sinuses of mustelids. These parasites are the trematode Troglotrema acutum (Fig. 1) and
species of the nematode genus Skrjabingylus (HANSSON, 1968, 1970; COLYN and VAN
ROMPAEY, 1989; KOUBEK et al., 2004a).
The chief definitive host of Troglotrema acutum is the European polecat (Mustela
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Fig. 1. Adult specimens of Troglotrema acutum. Combined and modified from VOGEL and
VOELKER (1978) [photo] and KOUBEK et al. (2004a) [drawing].

putorius) (HALTENORTH, 1938; SKRJABIN, 1958; COLYN and VAN ROMPAEY, 1989;
KOUBEK et al., 2004a). The highest number of Troglotrema acutum reported for a
European polecat so far is 171 (OLT 1929). Infestation with this parasite has also been
observed in other wild mustelids (Martes martes, Martes foina, Meles meles, Lutra lutra)
and the red fox (Vulpes vulpes); however, these species are considered accidental hosts
(KOUBEK et al., 2004a). Based on the presence of cranial lesions, HALTENORTH (1938)
reported the occurrence of Troglotrema acutum also in Mustela erminea and Mustela
nivalis. A re-analysis of the material from the latter species by HANSSON (1968) did,
however, not confirm his results. HALTENORTH (1938) extended the list of definitive
hosts of Troglotrema acutum further by including other carnivores, among them several
species of Viverridae and even the ringed seal (Phoca hispida). Considering the life cycle
of the trematode, this seems highly unlikely. Accordingly, Troglotrema acutum was for
example not included in the list of parasite species of European pinnipeds compiled by
RAGA (1992).

The presence of Skrjabingylus spp. in mustelids is apparently determined by host
specificity. Definitive hosts for Skrjabingylus nasicola are species of the genus Mustela,
while Skrjabingylus petrowi is considered a specialized parasite of the genus Martes
(KOUBEK et al., 2004b). In Mustela putorius, infestation with Skrjabingylus nasicola has
been frequently described (e.g. OLT, 1929; LEWIS, 1967; HANSSON, 1968; SHIMALOV and
SHIMALOV, 2002) (Fig. 2), whereas only a single case of infestation with Skrjabingylus
petrowi has been reported (GÉRARD and BARRAT, 1986).
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Fig. 3. Cranial lesions in a European polecat (Mustela putorius) from Croatia, characteristic of
infestation with Troglotrema acutum. Note occurrence of lesions in the area of the skull roof
(A) and also more laterally (B) in the region of the postorbital process.

First intermediate hosts of Troglotrema acutum are prosobranch snails of the genus
Bythinella, while anurans act as second intermediate hosts (VOGEL and VOELKER, 1978;
KOUBEK et al., 2004a). Invasion of a polecat occurs when it eats a frog or toad containing
metacercariae.
Intermediate hosts of Skrjabingylus nasicola are terrestrial mollusks (slugs and snails).
However, these are only rarely found in the diet of the European polecat (WOLSAN, 1993)
and other mustelids, which mainly feed on small vertebrates. Therefore, most authors
consider small mammals (shrews and rodents) to act as paratenic hosts of the parasite
(HANSSON, 1967; VAN SOEST et al., 1972; KING, 1977; WEBER and MERMOD, 1985).
Depending on the host, the adult individuals of both Troglotrema acutum and
Skrjabingylus nasicola are attached to the mucosal surface or lie in cysts beneath the
sinus mucosa that are formed by a suppurative granulation process (JUBB and KENNEDY,
1963). The bone reaction caused by infestation with the parasites was described as a local
rarefying osteomyelitis, which may eventually perforate the bone and discharge into the
cranial cavity, to the exterior, or into the nasal cavity (JUBB and KENNEDY, 1963). The
bone destruction results in the cranial lesions that can be observed in mustelids infested
with the helminths.
Some authors (e.g. BAER, 1931; HALTENORTH, 1938) claim that it is possible to
morphologically distinguish cranial lesions caused by the trematode from those provoked
by the nematode. According to these investigators, Skrjabingylus nasicola causes
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relatively small holes which are mostly present in the supraorbital region of the skull. In
contrast, bone perforations caused by Troglotrema acutum are typically larger and affect
more extended areas of the frontals and sometimes also neighboring bones. HANSON
(1968, 1970), however, later cautioned that in practice it may not always be possible to
distinguish cranial lesions caused by the trematode from those caused by the nematode.
With regard to Mustela putorius, OLT (1929) holds that only Troglotrema acutum
causes perforations of the cranium, while infestation with Skrjabingylus nasicola does
not result in such damage. More recently, VAN BREE and KOMPANJE (1997, p. 103) stated
”that in polecats and other larger mustelids the visible damage of the frontal sinuses
by these parasitic worms [Skrjabingylus nasicola, present authors] is very rare indeed,
and restricted to a small hole in the area of the frontal sinuses.” However, LEWIS (1967,
p. 562) observed ”three large perforations around the supra-orbital region of the skull
of a male polecat” from which 16 adult Skrjabingylus nasicola (13 females, 3 males)
were recovered. KOUBEK et al. (2004a) undertook a study of the geographical distribution
of Troglotrema acutum in the Czech Republic based on the analysis of dried skulls of
Mustela putorius and other carnivores. These authors state that a typical attribute of the
lesions caused by the trematode is a changed bone structure over a large area of the
cranium.
Materials and methods
We studied the spectrum of cranial lesions attributed to infestation with helminths in
ten macerated and dried skulls of Mustela putorius from Western Germany (Oberbergischer
Kreis), Croatia and Slovakia. In addition, we examined two formalin-fixed polecat heads
from the German study area for the presence of the parasites. Extent and severity of
the lesions in the dried skulls were recorded on the basis of macroscopic inspection.
In addition, one of the dried skulls was x-rayed. For extraction of adult parasites, the
formalin-fixed heads were skinned and sectioned in the mid-sagittal plane. The frontal
sinus cavities were then repeatedly flushed with tap water. Parasites removed from the
sinus cavities were collected in a sieve and examined under a dissecting microscope
(x8-x80). For scanning electron microscopy, specimens of Skrjabingylus nasicola were
dehydrated in a graded series of acetone, critical-point dried from liquid CO2, mounted on
aluminum stubs and sputter-coated with gold. They were then viewed in a Hitachi S 520
scanning electron microscope operated at 10 kV. Species identification of the nematode
(Fig. 2) was based on the spicules, which in S. nasicola are much shorter than in other
species of the genus Skrjabingylus (VAN SOEST et al., 1972).
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Results and discussion
The damage seen in the dried skulls showed great variation in extent and severity
(Figs. 3, 4). The lesions visible on external inspection were mostly present in the frontal
bones, but also neighboring bones could be affected (Fig. 4d). The most conspicuous
feature was the occurrence of multiple bone perforations of originally more or less circular
outline (Fig. 4b) that had frequently become confluent, thus forming more extended
defect areas with a more irregular outline (Fig. 4c,d). The edges of the holes were mostly
rather smooth (Fig. 4b,c). Formation of the holes had led to an exposure of the frontal
sinus and nasal cavity. In some of the skulls, the surface of the bone surrounding the
perforations was smooth (Fig. 4b). In other specimens, however, the bone surface was in
places rough and bumpy (Fig. 4d), indicating that bone apposition had occurred along with
bone destruction. Furthermore, an expansion of the frontal sinus with an ”in-pushing” of
the inner table of the frontal bone into the cranial cavity was observed on radiographic
examination (Fig. 5).
Our observations on the skulls correspond well with earlier descriptions of the cranial
damage in Mustela putorius caused by Troglotrema acutum (OLT, 1929; LEHMENSICK,
1942; SKRJABIN, 1958; VOGEL and VOELKER, 1978).

Fig. 3. Cranial lesions in a European polecat (Mustela putorius) from Croatia, characteristic of
infestation with Troglotrema acutum. Note occurrence of lesions in the area of the skull roof (A)
and also more laterally (B) in the region of the postorbital process.
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Fig. 4. Lesions ascribed to infestation with Troglotrema acutum in four European polecat (Mustela
putorius) skulls from Western Germany (Oberbergischer Kreis). Note that in the skull shown in
(d) also the nasal bones are affected and partly destroyed.

Given this similarity in the observed cranial damage and considering the statement
by several authors that in the European polecat the lesions provoked by Skrjabingylus
nasicola are typically less severe and limited to the supraorbital region of the skull, we
conclude that the cranial lesions seen in the macerated and dried European polecat skulls
examined by us were most likely caused by Troglotrema acutum.
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Fig. 5. Radiograph (lateral projection) of a European polecat (Mustela putorius) cranium showing
damage ascribed to Troglotrema acutum. Note numerous perforations of the outer table of the
frontal bones and enlargement of the frontal sinus with ”in-pushing” of the inner table of the
frontal bone into the cranial cavity (arrow).

This does, however, not necessarily mean that Skrjabingylus nasicola had been
absent from the European polecats exhibiting cranial lesions attributed to Troglotrema
acutum. In fact, we found mature individuals of both species in the two formalin-fixed
heads from Western Germany. Concurrent occurrence of both helminth species in Mustela
putorius has been previously reported by OLT (1929), who recovered eggs of Troglotrema
acutum along with adult Skrjabingylus nasicola from the same heads. Further studies are
encouraged to determine the frequency of such mixed infestation in different populations
of the European polecat.
It has been reported that a polecat heavily infested with Troglotrema acutum can
nevertheless be in good physical condition (MONIEZ, 1890). An example for this is the
individual whose skull is shown in Figure 4d. This male was in good condition when
it was captured in a live-trap. The symptoms associated with Troglotrema acutuminfestation can range from sneezing (RAJSKÝ, 2001) to exophthalmos and jaw twitching
(MONIEZ, 1890). Furthermore, SPREHN (1931) describes severe epistaxis and encephalitis
from farmed Mustela vison infested with the trematode.
An ”in-pushing” of the inner table of the frontal into the cranial cavity, which
was observed radiographically, may be assumed to exert an abnormal pressure on the
frontal region of the brain. A similar conclusion was already drawn by LEWIS (1967)
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who observed corresponding changes in Mustela nivalis infested with Skrjabingylus
nasicola. Behavioral alterations may occur as a consequence of this abnormal pressure.
Further investigations, including histological studies on the brains of infested animals
and behavioral studies on living animals, are needed to evaluate the effects of the cranial
deformations caused by the parasites on brain structure and behavior in mustelids.
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SAŽETAK

U radu je ukratko prikazan pregled literature o oštećenjima lubanja europskih običnih tvorova (Mustela
putorius) uzrokovanih metiljima vrste Troglotrema acutum i oblićima vrste Skrjabingylus nasicola. Također su
prikazana i makroskopska, rengenološka, mikroskopska i elektronsko-mikroskopska opažanja na očišćenim,
suhim lubanjama tvorova, kao i na čitavim glavama pohranjenima u formalinu. Prethodna opažanja o
mogućnostima istodobne invazije objema vrstama potvrđena su u ovom radu.
Ključne riječi: Troglotrema acutum, Skrjabingylus nasicola, oštećenja lubanje, Mustela putorius
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