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Abstract
Dermoid cysts are rare benign lesions which are seldom found intraosseous. We describe the case of a 56-y.o. male 

diabetic with an abscess formation on the dorsum of the foot, between MT4 and MT5 with suspected osteomyelitis of the 
adjacent phalanx. Surgery for excision of the abscess and amputation of the little toe was performed. Intraoperatively 
the proximal Phalanx showed an opened intraosseous cyst with squamous cells and specialized skin appendage. 
Histopathological the dermoid cyst was confirmed. 

We would like to showcase this rare incident of an intraosseous dermoid cyst of the proximal phalanx of the little 
toe.
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Introduction
Dermoid cysts are rare benign lesions predominantly of soft tissues, 

but can occur in every part of the human body [1]. The pathogenesis 
is not completely understood, there are two primary theories the 
congenital/ dysontogenetic and traumatic/ acquired [2]. 

The more frequently mentioned theory is the dysontogenetic 
[3]. Abnormal embryological development e.g. a fault in the folding 
process during neurulation (3-5 week of gestation) leads to aberrant 
ectodermal inclusion within the underlying mesoderm [4,5]. Also an 
ectodermal enclavement of parts of ectodermal tissue during the time 
of calescence at epithelial fusion lines can lead to an inclusion of such 
tissues and furthermore to the formation of a dermoid cyst. 

On the other hand, there is the traumatic or acquired theory of 
development of dermoid cysts. A local penetrating trauma or iatrogenic 
measure causes an implantation of fragments of epithelial tissues or 
nail bed tissues in underlying soft tissues even bone [5,6]. This type 
of pathogenesis is more often encountered in the hands at sites of 
penetrating trauma [6]. 

Given the rare occurrence of intraosseous dermoid cysts on the 
extremities data for incidence is hard to come by. Also, the fact that in 
some cases there is no accurate differentiation between dermoid cysts 
and epidermoid cysts complicates to find reliable data. 

The difference between the two is found histologically, so for 
diagnostic confirmation a histologic examination is necessary [5,7]. 

According to Meyer et al. there are three dysontogenetic cysts that 
can be differentiated [2,8]. 

Epidermoid cyst

A cystic lesion composed of ectodermal structures, lined by simple 
stratified squamous epithelium. 

Teratoid cyst

A complex cyst, also epithelial-lined but they incorporate also 
meso- and endodermal elements, like connective tissue or parenchyma 
[9]. 
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Dermoid cyst

It has an epithelial lined cavity consisting of keratinizing squamous 
cells and also shows evidence of specialized skin appendages, like 
hair follicles, sebaceous and sweat glands, which all derive from 
the ectoderm [10,11]. The lumen can include keratin, cholesterol, 
sebaceous glands excretion, hair and cellular debris [12]. The growth 
process of the cyst is slowly because it goes along with the proliferation 
of the squamous cells and the subsequent accumulation of keratin-
debris in the lumen of the cyst [13]. In the case of the dermoid cyst 
the lumen can additionally contain excretion of sebaceous and sweat 
glands, cholesterol, hair and cellular debris [12]. Depending on the 
location the slowly increasing dermoid cysts can cause problems (for 
instance neurological, pain, or osteolysis), due to local exertion of 
pressure or endogenous inflammatory response in the event of rupture 
of the cyst [4]. An intraosseous localization of a dermoid cyst can lead 
to resorptive alterations in the bone structure due to the growth of the 
cyst [13]. 

The occurrence of dermoid cysts is predominantly in soft 
tissues. The intraosseous localization is rather rare [3]. Intraosseous 
occurrences were described for the cranio-facial region [10,14,15]. The 
only dermoid cyst of the lower extremity we found in the literature 
was a case report of Behr et al. who described a dermoid cyst of the 
lower leg with an underlying case of foot duplication [16]. On the 
other hand however interosseous epidermoid cyst are more common 
at the extremities, especially on the distal phalanges of the hand and 
we found seven cases of interosseous epidermoid cases of the toes. 15 
With the epidermoid cyst the traumatic etiology is most commonly 
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hypothesized [17,18]. 

We did not find a single case of an intraosseous dermoid cyst of 
the lower extremity or foot in our online research through pub med 
[12,19]. 

We present a rare case of an intraosseous dermoid cyst of the 
proximal phalanx of the little toe. 

Case Presentation
We report the case of a 56-year old patient who presented at our 

emergency department with chronic-recurrent infection of the 4th 
webb space of the left foot. The patient reports a confined swelling 
and redness as well as pus-like excretion between the 4th and 5th 
metatarsal heads of the dorsum of the foot over the last 6 months. Last 
secretion was about 10 days ago. No reported systemic inflammatory 
symptoms, e.g.fever and no local pain. The patient who was diagnosed 
with diabetes mellitus type 2 in 2009 was already treated with i.v. 
antibiotics in our hospital because of erysipelas of the left lower leg one 
year prior to his current presentation. Alongside diabetes this patient 
has diagnosis of cardiomyopathy of unknown origin, a severe case of 
respiratory partial-insufficiency, active smoker and severe sleep-apnea. 
Four months prior he underwent surgery for a Y-roux- gastric bypass 
because of obesity WHO grade 3 (BMI 40.4 kg/m2). 

Clinically the patient presents with a small (about 1 cm in 
diameter), dry, round induration on the dorsum of the left lateral foot 
with localized erysipelas, with no current pus-secretion. Pulses of the 
foot were palpable. 

The laboratory workup revealed normal white blood cell (WBC) 
count, but elevated C-reactive protein (CRP) of 68 mg/l (normal <5). 
The X-ray showed an osteolytic lesion on the medial side of the base of 
the proximal phalanx (Figure 1). 

Sonography revealed a collection of heterogenous slightly 
hyperechoic content between 4th and 5th Metatarsal head, with 
dimensions of 9 x 8 x 16 mm. In the MRI findings the radiologist 
described a destructive process of the metaphysis of the proximal 

phalanx compatible with osteomyelitis as well as an abscess in the 
adjacent soft tissue with a fistula to the dorsum of the foot (Figure 2). 

We assumed an intermetatarsal abscess with a fistula and 
osteomyelitis of the base of the proximal Phalanx of the 5th toe. 
Consequently, we decided to excise the abscess and amputate the little 
toe to cope with the infection. 

During surgery we made a fusiform excision of the fistula and the 
Abscess. We took soft tissue samples for microbiological examination. 
During exarticulation of the proximal Phalanx of the metatarso-
phalangeal-joint 5 (MTP-5) the osteolytic-cystic lesion of the proximal 
phalanx presented itself spontaneously opened. During inspection 
there where bunches of black hair inside the lumen (Figure 3). The 
whole proximal Phalanx was sent in for histopathological examination. 

In microscopic examination the paraffin embedded specimen 
showed a chronic granulating and fibrosing Osteomyelitis with 
a Destruction of the bone and inclusion of squamous epithelium 
plus hair fragments in the bone. The histopathological examination 
confirmed the suspected dermatoid cyst plus osteomyelitis (Figure 4). 

Because of detected Enterococcus faecalis in the soft tissue samples 

Figure 1: Anterior-posterior and oblique plain radiograph of the 5th ray display 
osteolytic changes of the medial proximal Phalanx and symphalangism of the 
intermediate and distal phalanges.

Figure 2: Coronal view, T2-weighted MR image of the forefoot, displaying a cystic 
intraosseous lesion basis of the proximal phalanx of the 5th toe, with contact to a 
subcutaneous collection of fluid suspicious of an abscess.

Figure 3: Intraoperative specimen with hair strands in the cystic formation.
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the established antibiotic treatment was continued for 20 days. Wound 
healing was successful and the patient is free of complaints. 

Discussion
The occurrence of dermoid cysts in the lower extremities is rather 

seldom and rarely described in the literature respectively. A pubmed 
research did not reveal a single case describing an intraosseos dermoid 
cyst in a foot.

As a differential diagnosis for osteolytic lesions osteomyelitis, as 
well as benign and malign tumors like enchondromas, intraosseous 
ganglion, osteoid osteoma, simple bone cysts, aneurysmatic bone cyst, 
giant cell tumors and metastasis should be considered [4]. 

In the presented case we initially did not assume the presence 
of a dermoid cyst. Clinically an infectious situation was present, the 
radiological findings let us lead to the conclusion of osteomyelitis. It’s 
reasonable to believe that the intraosseous cyst opened up to release 
its content. A draining sinus tract could have formed over time to 
release the cell-debris content, which the patient has seen excreted 
from time to time. These way bacteria could have infiltrated the soft 
tissues and also the bone. It’s agreed on that intact dermoid cysts 
do not lead to inflammatory reactions [11]. Otherwise, an abscess 
formation as commonly found among diabetics could have randomly 
formed near the intraosseous dermoid cyst and therefore the cyst has 
been accidentally found. Either way with the little abscess formation 
and the external draining tract Osteomyelitis had to be suspected 
or so the amputation was vindicated and necessary given that the 
histopathological examination showed infection of the cyst as well. 

Retrospectively also in synopsis with our radiology department and 
our present state of knowledge we could not have known of the dermoid 
cyst pre-operatively because differentiation between an intraosseous 
dermoid cyst and osteomyelitis on plain radiographs and MRI is 
difficult [7, 20]. Histopathological differentiation between dermoid 
cyst and epidermoid cyst is also difficult, because the entire cyst wall 
has to be adequately sampled and examined to confirm dermal adnexal 
structures and consequently the diagnosis. Some Authors even argue 
not to claim dermoid cysts and epidermoid cysts as separate entities 
given their similarities and lack of clinical importance [7]. 

According to the present literature a complete extraction of the cyst 
is treatment of choice. Incomplete Excision can lead to recurrence [18].

Conclusion
Dermoid Cysts are rare benign, epithelial lined malformations 

which contain dermal adnexal structures in the cyst wall. The inclusion 
of epithelial rests in embryogenesis or traumatic inclusion leads to their 
formation. The intraosseous location in extremities is very seldom or 
at least not often diagnosed and therefore not often encountered by 
orthopedic surgeons, whereas in other disciplines dermoid cysts seem 
to occur more frequently. Even with MRI-Examination preoperative 
Diagnosis of a dermoid cyst is difficult. Histopathological examination 
will show dermal adnexal structures and therefore differentiate 
between other cystic malformations. Complete extraction of the cyst 
is treatment of choice.
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