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INTRODUCTION

Klippel–Feil syndrome (KFS) is characterized by the classic triad consisting of limitation of 
movement, low scalp implantation, and short neck.[6] is abnormality is considered to originate 
during the differentiation of the formation of mesodermal somites in the 4th week of gestation. 
It has recently been associated with mutations in the GDF3 and GDF6 genes.[1,14] e syndrome 

ABSTRACT
Background: e Klippel–Feil syndrome (KFS) is a rare congenital anomaly characterized by the fusion of 
cervical vertebrae, which may be associated with other malformations, such as dermoid tumors and teratoma. 
Some theories explain the embryology of these associations. Another condition that may be present is the 
dermal sinus (DS), communication between intracranial tumors and the subcutaneous tissue, and predisposing 
infections. is case report aims to describe an association between these three pathologies as well as correlate 
them from the literature. is report was based on medical records retrospectively reviewed associated with the 
systematic bibliographical consultation using indexed databases based on inclusion and exclusion methods.

Case Description: An adult male patient, 24  years old, was admitted to our service, presenting fever and 
meningeal irritation as initial symptoms. In the patient’s clinical history, he was diagnosed with an occipital DS in 
his childhood, which was previously instructed to be operated on by another neurosurgical team, but the patient 
chose not to perform the procedure. e magnetic resonance imaging investigation showed a DS associated with 
a cerebellar infected mass with 2 cm on its main diameter. e patient was treated with preoperative antibiotic 
therapy and underwent gross total surgical resection of the tumor as well as DS correction, confirmed in the 
histopathological examination as a teratoma. After surgery, further computed tomography scan analysis showed 
the presence of cervical vertebrae fusion, compatible with KFS diagnosis.

Conclusion: e association between KFS, cerebellar teratoma, and DS has not yet been described in the 
literature, with only the association of the first two being extremely rare.
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classifies the disease into three morphological types, 
with Type  1 characterized by a massive fusion of several  
cervical and/or thoracic vertebrae, Type  2 when there is a 
fusion of 1 or 2 intervertebral spaces, with hemivertebrae, 
fusion atlantooccipital and associations with other cervical 
abnormalities, and Type  3 when it affects low thoracic or 
lumbar vertebrae.[4,14]

e dermal sinus (DS) is defined as an epithelium-lined tract 
that results from incomplete separation of the cutaneous 
ectoderm from the underlying neuroectoderm. Although DS 
is an easily identifiable and curable lesion, its pathological 
importance resides in the risk of intracranial infection[7] 
and the variable association with dysembryogenic tumors 
(dermoid and epidermoid lineage) and neurological 
syndromes,[10] such as KFS.

Teratomas originate from failures in the differentiation of 
embryonic cells, thus being developed during prenatal life. 
ey usually have a good prognosis, but it depends on several 
clinical factors such as location, gender, age at diagnosis, 
and histology. ey comprise between 0.5% and 1.5% of 
all intracranial tumors, with a preference for locations 
close to midline structures, such as the pineal gland and 
neurohypophysis. Cerebellar teratomas are extremely rare, 
with few cases described in the literature so far.

KFS has an incidence of 1:40,000–42,000 births, and DS 
affects <1% of the neonatal population. In the literature, there 
are already descriptions of cases of dermoid associated with 
KFS, as well as KFS and teratomas, despite few identified 
cases. e association of DS, infected teratoma, and KFS with 
initial symptoms in adulthood has not yet been described in 
the literature.[14] e authors’ objective was to report a rare 
case of DS associated with cerebellar teratoma and KFS in 
the same patient, as well as our results in the histological and 
immunohistochemical analysis described in the literature, 
aiming to improve the characterization of the association 
between these pathologies.

CASUISTIC AND METHODS

Bibliographic research

A bibliographic search was carried out in the MEDLINE, 
LILACS, and PubMed-indexed databases, with the following 
descriptors: “Dermal Sinus,” “Teratoma,” and “Klippel–
Feil Syndrome,” using the Boolean operator “AND.” e 
descriptors were interspersed during the database search 
to increase the number of identified cases. Language was 
selected as a selection criterion, preferably choosing articles 
in Portuguese, Spanish, or English and only articles based 
on studies with human beings. No year limitation was added 
during the search. Fifty-five articles were found, and 15 were 
selected for literature review.

Histological study

e surgical samples were fixed with 10% formaldehyde 
and were cut in the central region for the process of 
paraffin embedding after 24 h. e paraffin blocks were cut 
lengthwise with a thickness of 4 μm for mounting slides 
that the Hematoxylin stained–Eosin technique aiming 
to analyze the histological changes of the specimens. e 
histological analysis objected to determining the presence 
of tumor, necrosis, pleomorphism, mitosis, fibrosis, and 
characterization of cells.

Immunohistochemical analysis

e specimens embedded in paraffin also underwent to 
immunohistochemical staining technique using the avidin-
biotin peroxidase complex method (Dako, Glostrup, 
Denmark) with diaminobenzidine as the chromogen and 
the primary antibodies: epithelial membrane antigen, 
synaptophysin, glial fibrillary acidic protein (GFAP), 
cytokeratin (CAM 5.2), S-100 protein, and Ki-67. Finally, 
the slides were mounted with Permount (Fisher Scientific, 
Pittsburgh, USA).

CASE REPORT

Clinical history and neurological examination

An adult patient, a male 24  years old, was admitted to 
our service, presenting fever as an initial symptom. On 
neurological examination, we showed the presence of 
meningeal irritation associated with phlogistic signs and 
continuous solution of skin in the occipital region while no 
other clinical abnormality was detected. In the patient’s past 
clinical history, he was diagnosed with an occipital DS in his 
childhood, which was previously instructed to be operated 
on by another neurosurgical team. However, the patient 
refused to perform the procedure. A lumbar puncture of the 
cerebrospinal fluid showed suggestive bacterial meningitis 
(protein elevated, polymorphonuclear leukocytes, and low 
glucose) in the biochemical and cytological analysis.

Neuroimaging investigation

e magnetic resonance imaging (MRI) investigation showed 
the previously diagnosed DS associated with a cerebellar mass 
with 2.0 cm on its main diameter. e cerebellar mass presented 
as an enhanced, heterogeneous, partially hyperintense posterior 
fossa lesion with moderate mass effect on axial and sagittal 
contrast-enhanced T1-weighted MRI [Figure 1].

Surgery

e patient was treated with antibiotic therapy for ten 
days preoperatively. After the preoperative trichotomy, it is 
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possible to see the DS skin defect [Figure 2a]. We performed 
a midline occipital craniotomy in the ventral position that 
showed the communication of the DS through the skull 
bone in the occipital region [Figure  2b]. After performing 
the craniotomy and identifying the landmarks [Figure  2c], 
a successful gross total resection was performed [Figure 3a], 
and it was removed in block stepwise by microsurgical 
technique. e tumor mass showed slight adherence to 
the cortex. e tumor was rubbery, vascular, and well-
demarcated from the surrounding brain. Finally, the DS 
correction was performed [Figure 3b].

Pathological examination

e conventional H&E (×100) showed a chronic 
granulomatous inflammatory process with the presence 
of body giant cells [Figure 4a] and an immune response of 
a strange body showed in detail when the body giant cell 
phagocyting the hair [Figure 4b]. ere was no evidence of 
infiltrative growth, and a small rim of reactive glial tissue was 

visible at parts of the tumor margins. Immunohistochemical 
expression using antibodies against GFAP confirmed the 
presence of glial tissue [Figure 5]. us, a dermoid cyst was 
ruled out, and a mature infected teratoma was diagnosed.

Postoperative

e postoperative period was uneventful; neurological 
examination did not reveal any additional deficits, and 
imaging control did not show any residual or recurrent tumor 
[Figure  6]. After surgery, further computed tomography 
(CT) scan analysis showed the presence of cervical vertebrae 
fusion, compatible with KFS diagnosis [Figure 7]. At present, 
the patient is doing well after five years postoperatively, 
without any signs of recidive.

DISCUSSION

KFS is a congenital condition that was first described in 
1912. e prevalence of this syndrome has been reported 
to be high (1 in 172 live births),[12] however, underdiagnoses 
are noted since most cases have been described in the 
literature as incidentally found in magnetic resonance 
imaging. is anomaly may be associated with other 
anatomical abnormalities such as cleft palate, renal agenesis, 
malformation of the aortic arch, spina bifida, and other 
structural alterations in the brain.[3]

Embryologically, during the 1st  week of gestation, the 
formation of the neural tube occurs, which is a structure 
responsible for the formation of the central nervous 
system. Between the 3rd and 8th weeks of embryonic life, the 
formation of segmental cervical sclerotomes occurs; at this 
stage, defects may occur, and a hypothesis proposes that 
KFS may be a type of failure in the proper separation of the 
cervical sclerotomes during embryonic development. ese 
sclerotomes must separate correctly to form the individual 

Figure  1: (a) Preoperative contrasted T1-weighted MR1 in axial 
plane. (b) Preoperative contrasted T1-weighted MR1 in sagital plane.

ba

Figure  2: (a) Preoperative occipital region after trichotomy. (b) Communication of dermal sinus 
through the skull bone in the occipital region. (c) Craniectomy and surgical view of the confluence of 
posterior fossa vein sinuses.

a b c
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Figure  5: Photomicrographs of immunohistochemistry (×400) 
showing an increase in the expression of Glial fibrillary acidic 
protein (GFAP).

vertebrae and associated structures, such as the muscles 
and ligaments of the cervical spine.[1] Another explanation 
proposes that this anomaly may arise due to the shortening 
of the cervical spine that occurs during the formation of the 
cephalic and cervical flexures of the brain. is shortening is 
related to somite fusion and can lead to altered tissue tension. 

As a result, immature dermal elements can become trapped 
and fail to develop properly between the 3rd  and 5th  weeks 
of embryonic life; as a consequence, dermoid tumors can 
form in the subtentorial midline of the posterior cranial 
fossa. ese tumors may expand if the cutaneous tract 
persists and contains hair, epithelial debris, and sebaceous 
material.[1,15] us, the literature shows that the association 
between dermoid tumors in the posterior fossa and KFS 
is well known. However, the connection between cervical 
fusion anomaly with teratomas is rarely reported.

Intracranial teratoma is a rare type of tumor that makes up only 
0.3–0.9% of all intracranial tumors and tends to present in midline 
sites such as the pineal gland and suprasellar regions. Teratomas 
usually occur in the first two decades of life; however, few cases 
have been reported in adults.[2,3] us, among many particularities, 

Figure  7: Computed tomography 
of the cervical spine showing the 
presence of vertebrae fusion.

Figure 3: (a) Teratoma. (b) Surgical view of dermal sinus through 
the occipital bone.

a b

Figure  4: (a) Photomicrographs of hematoxylin-and-eosin (100×) 
showing chronic granulomatous inflammatory process with the 
presence of body giant cells. (b) Photomicrographs of hematoxylin-and-
eosin (400×) showing in detail the body giant cell phagocyting the hair.

a b

Figure  6: (a) Postoperative computed tomography in the axial 
plane. (b) Postoperative computed tomography in the sagital plane.

a b
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Table 1: Clinical summary of two cases of patients with teratoma associated with Klippel–Feil syndrome.

Author, 
year

Age, Sex Clinical 
presentation

Vertebrae Teratoma 
location

Treatment Histopathological other 
Anomalies

Outcome 

Adorno 
et al. 
2015[1]

Male, 72 Gait and balance 
disorders, 
paresthesia. 
Short neck with 
hair low at the 
back of the head.

C3-C4 Fourth 
ventricle.

Suboccipital 
craniectomy.

Teratoma, partially 
cystic, with areas of 
pseudo-cartilage and 
hairy formations and 
bites.

Not 
mentioned. 

e 
postoperative 
period was 
uneventful, 
with 
neurological 
improvement.

Edward 
et al. 
2017[3]

Woman, 
38 

Headache, nasal 
obstruction, 
nausea and 
vomiting. 
Webbed neck, 
cleft lip, and cleft 
palate.

C2-C3 e base 
of the 
skull of the 
sphenoid.

Endoscopic 
endonasal 
resection.

Benign mature 
teratoma.

Cleft lip 
and palate.

After 3 years of 
the surgery, he 
presented well.

Table 2: Clinical summary of the 14 cases of Klippel–Feil syndrome and tumor dermoid plus dermal sinus.

Author, year Age, sex Clinical presentation Location Treatment Outcome 

Turgut, 
2009[15]

6 Females 
(1–61  
years old)
6 Males  
(2–36 years 
old)

3 Raised intracranial pressure.
Progressive headache,
diplopia, dizziness
Occipital lump, Recurrent 
meningitis, Short neck

9 Cerebellar 
worm
2 Cerebellar 
hemisphere
1 Cerebellar 
vallecula

7 Total resection
2 Partial resection
2 Cyst punch and 
resection
1 Not stated

4 Asymptomatic
3 No follow-up
1 Not stated
1 No residual tumor
2 I do not receive

Ramzam, 
2010[11]

1 Female, 5 
years old

Her neck
was short, and her hairline was 
low; cerebellar signs were evident 
on the right side

Inermis and
right cerebellar 
hemisphere

Sub-occipital 
craniectomy 

After 3 months of 
follow-up, he found 
himself well

Madhugiri 
and 
Bhagavatula, 
2013[10]

1 male, 40 
years old

Generalized convulsions, 
headache, and vomiting.
Short stature and short neck

Rear ditch Median 
sub-occipital 
craniectomy

Four years after surgery, 
the patient remained 
neurologically stable

the occurrence of teratoma in the posterior fossa in an adult is 
a rare feature of this case. It is composed of nongerminomatous 
germ cells that present different types of tissues derived from the 
endodermal, mesodermal, and ectodermal layers.[1] Its biological 
behavior depends on interdependent clinical and epidemiological 
variables, such as age at diagnosis, patient gender, tumor site, 
and histology, which correlate with different cytogenetic and 
molecular biological alterations.[5,8]

During the database search, only two reports involving KFS-
associated teratoma were found, with different locations; one 
located in the fourth ventricle and the other located at the 
base of the skull [Table 1]. As seen, the association between 
the KFS in the presence of posterior fossa dermoid tumors 
is well established, and the presence of DS is another finding 
in some of these cases;[9,11] on average, 14  cases have been 

reported in the literature showing this triple correlation 
[Table  2]. Of these 14, all had a fusion of vertebrae, 
found by image examinations, and short neck, both KFS 
manifestations; all selected cases had a later fossa location 
and had a dermal breast. In addition, most were subjected 
to surgical treatment; in two cases, sub-craniectomy was 
performed, seven cases reported total resection, two cases 
of partial resection without specifying the technique, 
two cases of puncture and resection, and one was not 
described.[3] In contrast, among the provided results, only two 
cases associate KFS with teratoma. is highlights the rarity 
of such occurrences. is report presents the case of a patient 
presenting a teratoma located in the posterior subtentorial 
fossa, associated with Klippel Feil’s anomaly and the DS, an 
atypical location when correlated with the findings. As far as 
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we know, this is the first case in the literature that presents 
this condition.

Congenital DS arises from incomplete separation of surface 
ectoderm and neural ectoderm, resulting in focal segmental 
adhesion.[13] e prevalence is reported as 1 in 2500 live 
births,[4] although it includes cases before the use of MRI 
for diagnosis, making the true prevalence uncertain. e 
patient in the reported case had DS since childhood; at the 
time, neurosurgery indicated surgical correction, which 
was not performed; at the age of 24, he opened a picture 
of meningeal irritation and then performed a lumbar 
puncture diagnosing meningitis. Studies prove that in the 
recurrence of meningitis in children, it is necessary to 
investigate the presence of congenital dermal sinuses, as 
there is an evident communication between the intracranial 
tumor and the subcutaneous tissue, thus being a gateway 
for infections.[15] eir presence is often associated with the 
diagnosis of dermoid cysts; however, as reported in some 
cases, teratomas can also occasionally present with a DS as 
a cutaneous presentation.[2] Our case describes a teratoma 
associated with the DS.

CONCLUSION

e association between KFS, cerebellar teratoma, and 
DS has not yet been described in the literature, and the 
association of the first two is rare, with a reduced number of 
reported cases. Patients who present KFS or alterations in the 
posterior fossa need to be investigated for the early diagnosis 
of other possible associated congenital lesions, looking 
for alterations from the posterior fossa to the complete 
cervical spine. As well as patients with a history of recurrent 
meningitis, they should be investigated to assess whether 
they have a DS and other associated congenital pathologies. 
ere is no established single treatment, requiring a careful 
and individualized assessment of each case.
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