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OSTEOMYELITIS OF THE MANDIBLE IN HARBOUR PORPOISES
PHOCOEI\TA PHOCOENA FROM THE NETHERLANDS
by

E.J. O. KOMPANJE
1.

Introduction

Case reports or reviews of pathological findings in skeletons of stranded Cetacea
from the Netherlands are rare. The first overview is given by Slijper (1931) who
examined 90 skeletons in Dutch and Belgian collections and found traces of
pathological changes in 43 specimens ( : 4B%). Anoth.er review is given by the same
author five years later (Slijper, 1936). Van Bree a Nijssen (1964) give an example of
spondylitis ( : spondylosis) deformans in a white-beaked dolphín Lagenorhltnchus
ilbirostris (Gray, 1846). Van Bree r Duguy (1970) published four examples of
osteopathological frndings in small toothed whales from the collection of the Institute
of Taxonomic zoology (zoologícal Museum), Amsterdam. van Assen (1975) gives a
description of the deformed skeleton of a white-beaked dolphin from Terschelling, and
Kompanje (1991) published a case of osteomyelitis in a killer whale Orcinus orca (L.,
1758) from Wieringen.
Recently, severely deformed mandibles of two harbour porpoises Phocoena phocoena
(L., 1758) from the Netherlands came to my attention (collection National Museum

of Natural History, Leiden). A further investigation in the collection of the Zoological
Museum of Amsterdam revealed three other cases.

2. Material
Case

1

On the 22nd of August 1953, a dead female harbour porpoise was found beached
at Noordwijk aanZee. The length of the fresh animal was 1.49 m' The skeleton was
prepared ai the National Museum of Natural History in Leiden (coll. nr. RMNH
11949). After maceration it became evident that the right lower jaw was severely
deformed. A large part of the ramus is missing due to an osteolytic Process (frg 1).
Furthermore, there are bridges of new bone formation and an enlargement of the
distal foramina. Van Deinse (1954) mentions this porpoise and its deformed jaw in
his list of beached Cetacea, but did not discuss the pathology. Except for the right
mandible, the skeleton shows no further pathological changes.
The lesion of the ramus in this case is osteolytic rather than sclerotic. This kind of
Iesion is atypical for a suppurative process. Osteolysis is more common in malignant
processes like primary osteosarcoma or metastatic lesions. É{owever, the appearance
in this porpoise is also atypical for this kind of lesions. On the other hand, the changes
i.r th. àistàt part of the jaw are typical for a suppurative process, the distal foramina

40

Lutra, vol. 36,

1993

Fig. 1. Mandibles of a harbour porpoise beached at Noordwijk aanZee (case 1).

All

photographs by

R. 't Hart.

Fig. 2. Cloacae on the lateral side of the left mandible of a harbour porpoise from Schiermonnikoog (case 2). In the right cloaca a sequestrum is visible.

acting as draining sinuses. It is possible that the lesion of the ramus is the result of
a healed gunshot wound with secondary osteomyelitis (personal communicationJ.R.

Geraci, 1992).
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Fig. 3. Cloacae with sequestra and bone-changes on the lingual side of the leli rnandible ol'a
harbour porpoise strandecl on Schiermonnikooe (case 2)

Fig. 4. Severely deformccl left and normal right mandiblc of a harbour porpoise Írom Kloo-rtcrzancle (case 4).

Case

2

On the 10th o1 Auqust 1971.:in aclult male harbour porpoise wzis Í'ound deacl on
the island ol Schit:r'monnikoog. '[']re zrnimal rrczrsured 1.49 rn. 'I'he skcleton was
prep:rred at the Institute of Taxonomic Zoologv (Zoological i\4uscum), Amsterdrtru
(coll. nr. ZMA 14.517). Except f'or the leiï rla.ndible. the skclcton shorvccl tro
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pathological features. The proximal part of the section bearing the teeth is severely
deformed, though without loss of teeth. On the lateral side two cloacae with sequestra
are visible, surrounded by granulated new bone-tissue (fis. 2). On the medial side
more cloacae with sequestra with thickened bone-tissue are visible (fig. 3). The
involucrum (a sheet of new bone) with its "wood-like" character is characteristic for
osteomyelitis. There is no evidence of an old fracture, so the osteomyelitis must have
been caused by an odontogenic infection originating from the pulpal or periodontal
tissue.

Case

3

On the 26th of March 1972 an adult female harbour porpoise was found beached
on the island of Texel. The lengh of the freshly dead animal was 1.55 m. The skeleton
is in the Institute of Taxonomic Zoology (Zoological Museum), Amsterdam (coll. nr.

ZMA 15.391). Inspection of the carcass revealed that the animal had lost most of its
teeth during life. The right mandible was fractured in the distal part of the jaw. There
are signs of a suppurative process on the bone surface. The diagnosis of acute suppurative osteomyelitis caused by a direct infection of a traumatic fracture seems
plausible.
Case 4

A dead adult female harbour porpoise was found on the 18th of April 1972 on the
westerschelde-Kruispolder dike near Kloosterzande. The animal measured 1.55 m.
The skeleton is in the Institute of Taxonomic Zoology (Zoological Museum), Amsterdam (coll. nr. ZMA 15.163).
The right mandible is severely deformed. only the proximal half of the bone
remains (fiS. +). The normal bone surface is replaced by irregular pathological tissue,
suggesting a severe pyogenic infection of the mandible and its surrounding tissues.
Case

5

on the 5th ofJanuary 7982, a male harbour porpoise was beached alive at camperduin. The animal measured 1.51 m. It was taken to the Dolphinarium in Harderwijk
where it died the same day. After maceration, it became apparent that the animal had
suffered from a severe pyogenic infection of the left jaw-bone and its surrounding
tissues. The normal structure was replaced by irregular pathological bone tissue (fig.
5, 6). Only the proximal third of the bone was normal. The normal width of the dental
alveoli in the harbour porpoise is about 5 mm, but in this jaw they are up to 16.5 mm
wide. Due to the infection, all teeth in this jaw had been lost. The length of the left
mandible is 197 mm, the length of the right mandible 182 mm. It seems plausible that
the jaw was fractured in the distal part and subsequently became infected.
In the 6th, 7th and 8th caudal vertebrae, degenerative changes are found, suggesting spondylosis deformans, a well-known degenerative disease in cetaceans (Slijper, 1931, 1936; Van Bree e Nijssen, 1970; Krnzq 1986).
The skeleton of this porpoise is in the National Museum of Natural History, Leiden
(coll. nr. RMNH 33036).
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Fig. 5. Mandibles of a harbour porpoise beached at Camperduin

(case 5)

Fig. 6. Thc lingual side of the left rnandible of the harbour porpoise beached at Camperduin
(casc 5).

3. Discussion
Fractures of thc mandibie, both in animals and man, with an exposure of bone
externally or into the oral cavity, are Írcquently infected (Steinbock t. Stewart, 1976).
Trauma, especially compound Íl'actures, is the seconcl main cause oÍ'osteomyeiitis of
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the mandible (Topazían, 1987). primarily, osteomyelitis of the jaw is caused by odontogenic infections originating from the pulpal or periodontal tissues. Mechanical

trauma destroys bone, causing ischemia, and also allows micro-organisms to penetrate
deep into the underlying tissues.
Pyogenic bacteria will grow in the extravasated blood clot and on the fractured surfaces of the bone. Until recently, it was estimated that Staphllococcus aureus
and S. epidermidis were responsible for BO-90% of the cases of osteomyelitis of the jaws, with
mixed
bacterial cultures, hemolytic streptococci, Escherichia coli and.others accounting for the
remaining infections. In recent years, however, a large number of anaerobic bacteria
have been found associated with aerobic organisms in ort"o-y"litis, and anaerobic
osteomyelitis may also occur independently (Topazian, 1gg7). The inflammatory
response ofthe bone is due to the bacterial infection and is in part a reparative
effori.
The most frequent cause of chronicity in osteomyelitis is thË presence of sequestra
(pieces ofinfected fractured bone) which are too large to be extruded through a
draining sinus, as is clearly shown in case 2. In chronic seàondary osteomyelitis, tÉe findings
are usually limited to fistulae, induration of soft tissues and the thickened or,.wooàlike" character of the bone (frg. 6). The bone changes in case 5 reflect the chronicity
of the pyogenic infection. old sinuses are slowly plugged by granulation tissue, and
new sinuses develop as pus production causes a build-up of internal pressure. This
process goes on and on, until the involucrum becomes riddled with cloacae,
as fig. 5
and 6 clearly show. IJsually there is a thickening of the cortex. With the formation
of the involucrum and cortical thickening, the infected bone often becomes remarkably

enlarged.

In view of the frequent occurrence of odontogenic infections and the intimate relationship of the teeth to the medullary cavíty, it is surprising that osteomyelitis of the
mandible does not occur more frequently. The low incidence is the result of host
resistance. systemic disease with immuno-suppression may influence the course
of
osteomyelitis. Beached cetaceans are often in a bad condition due to diseases (Van
Nie, 1989), which could be the direct cause of some of the described cases. Unfortunately, detailed autopsy reports are absent in these cases.

4. Concluding diagnosis
Case 1. Atypical chronic suppurative osteomyelitis, possibly as the result of an old
gunshot wound.
Case 2. Acute osteomyelitis due to an odontogenic infection originating from pulpal

or periodontal tissue.
Case 3. (a) Loss of almost all teeth; (b) acute suppurative osteomyelitis by
direct infec_

tion of the right mandible after a fracture of the distal part of the jaw.

Case 4. Chronic supPurative osteomyelitis by direct infection, most likely
as the result

of fractures of the mandible.

Case 5. (a) Chronic suppurative osteomyelitis by direct infection of the left
mandible

after a fracture of the distal end of the bone; (b) spondylosis deformans of the 6th,
7th and 8th caudal vertebrae.
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