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Abstract
Background Lesions initially presenting as a scalp mass are
quite common entities with a wide spectrum of causes. They
may be directly related to the scalp itself or may be secondary
stigmata of an underlying process in the skull. The rate and
clinical significance of the differential diagnosis of these
lesions are not well studied in the adult population.
Methods Three hundred sixty patients were operated on for
scalp masses at our hospital between January 2011 and
February 2014. The patients were defined retrospectively
by using the hospital coding system for scalp lesions.
Among these patients, 15 were excluded for being younger
than 16 years old.
Results A total of 345 patients, consisting of 172 females
(49.9 %) and 173 males (50.1 %), were included in the study.
The mean age at diagnosis was 44.3 (16–89). There were no
mortalities during the follow-up period (mean 17.99 months).
Mean numbers of scalp lesions and surgeries were 1.25 and
1.18, respectively. There were 32 distinct histopathological
diagnoses, the 5 most common being trichilemmal cyst, epi-
dermal cyst, lipoma, nevus and sebaceous cyst in order of
frequency. The rate of “clinically significant” pathologies,
meaning malignancies or those needing follow-up, was
around 7.8 %. The incidence of correct preoperative diagnosis
with respect to the departments was 13–27 %.

Conclusions Our series indicated that generally scalp masses
were underestimated and detailed preoperative diagnostic
workup or interdisciplinary consultations were not performed
regularly. The overall incidence of clinically significant
lesions warrants a high degree of vigilance for accurate
diagnosis and management of these lesions, because their
etiology can be so variable and challenging.
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Introduction

Patients presenting with a scalp mass are frequently encoun-
tered in daily practice. The spectrum of causes is comprehen-
sive. They may be directly related to the scalp itself or may be
secondary stigmata of an underlying process in the skull.
Moreover, intracranial lesions may extend into the extracrani-
al region, even causing bony defects, rendering a noticeable
lesion long before causing neurological deficits. Being un-
aware of the involvement of the cerebral structures creates a
great challenge to the surgeon [8].

The differential diagnosis and management strategies for
scalp masses have not been described in detail, nor has their
clinical significance. In the literature, the overall incidence of
particular diagnoses and rates of clinically significant lesions
presenting as scalp masses are not well defined. There are
some reports in the pediatric population including congenital
lesions [10]; however, the topic has not been well evaluated in
adults.

The study was inspired by our experiences with several
cases with challenging management, such as cranial vault
lymphoma, eccrine cell carcinoma or dermatofibrosarcoma
protuberans, which were quite unfamiliar to the authors. The
paucity of information in the literature encouraged us to

C. Ç. Türk :N. N. Kara
Neurosurgery Clinic, Antalya Education and Research Hospital,
Antalya 07050, Turkey

A. Bacanlı
Dermatology and Venereology Clinic, Antalya Education and
Research Hospital, Antalya, Turkey

C. Ç. Türk (*)
Antalya Eğitim ve Araştırma Hastanesi, Varlık mah, Muratpaşa,
Antalya, Türkiye 07050
e-mail: drcezmiturk@gmail.com

Acta Neurochir (2015) 157:217–223
DOI 10.1007/s00701-014-2266-7



present our experience with scalp masses in order to highlight
their clinical significance and evaluation strategies.

This study aims to determine the etiology of scalp
masses, the frequency of the causes, their clinical impli-
cations, and the concordance between the clinical and
histopathological diagnosis.

Materials and methods

A total of 360 patients were operated on for scalp masses in
our hospital between January 2011 and February 2014. The
patients were defined retrospectively from the hospital coding
system, retrieved according to the diagnosis and surgical
interventions for scalp lesions. Among these patients, 15 were
excluded for being younger than 16 years old. A total of 410
surgeries was performed for 345 patients. The informed con-
sent of each and every patient was obtained before the proce-
dures. The patient charts were retrospectively investigated for
(1) surgery departments and repeated surgeries, (2) demo-
graphic features, (3) pathology reports, (4) surgical notes
and number of surgeries, (5) preoperative and postoperative
diagnosis, (6) laterality and location of the lesions, if noted, (7)
radiological studies and (8) further managements.

The final diagnosis was based on histolopathological find-
ings in all cases in this study.

The laterality and locations could not be determined in
most of the patients (74.2 %) because of inadequate filling
in of files; these were classified as “undefined” in our study.
Presence of multiple involvements and the number of lesions
in a patient were basically acquired from the number of
pathology specimens; however, if this information had been
noted in the patient charts or could be obviously determined
from the radiological images, it was recorded accordingly.
Moreover, pathology reports were examined for the presence
of calcification, keratinization, proliferation, differentiation,
rupturing or necrosis, if noted.

Results

A total of 345 patients, consisting of 172 females (49.9 %) and
173 males (50.1 %), were included in the study. The mean age
at diagnosis was 44.3 (16–89). There were no mortalities
during the follow-up period (mean 17.99 months, range 7–
44 months). General characteristics of the patient demo-
graphics and lesions are presented in Table 1. The number of
patients over 67 years was quite low compared to other
decades.

The locations of the lesions had usually not been specified
properly in the documents (74.2 %). The lesions were defined
by location (frontal, parietal, etc.) in 94 % of the cases oper-
ated on by neurosurgeons; however, this percentage was

10.4 % for plastic surgeons and 9.4 % for general surgeons.
The left and right specifications could not be determined in the
documents in the majority of the patients.

The mean number of lesions was 1.25 (1–10) for our
patient group. Forty patients (11.6 %) had two or more lesions.
Five patients (1.4 %) were operated on more than four times;
the diagnoses were trichilemmal cyst, squamous cell carcino-
ma (SCC), actinic keratosis and angiosarcoma in these pa-
tients. Moreover, one patient with multiple lesions (over 10
masses) was evaluated for associated pathologies, and two
intracranial deep-seated meningiomas were detected (Fig. 1).
This elderly patient was examined for neurofibromatosis;
however, the scalp lesions were diagnosed as trichilemmal
cysts and epidermal cysts with calcifications. The medical
reports revealed the presence of neither neurofibromas nor

Table 1 General demographic and lesion characteristics of the 345
patients

Characteristics Figures

Number of patients 345 (172 F/173 M)

Mean age at diagnosis 44.3 (16–89)

Age distribution

16–26 53 patients (15.4 %)

27–36 67 patients (19.4 %)

37–46 73 patients (21.1 %)

47–56 64 patients (18.6 %)

57–66 58 patients (16.8 %)

67 and older 30 patients (8.7 %)

Mean number of scalp lesions 1.25/patients

Distribution of lesion numbers

1 289 (83.8 %)

2 42 (12.1 %)

3 5 (1.5 %)

4 and over 9 (2.6 %)

Mean number of surgeries 1.18/patients

Distribution of number of surgeries

1 298 (86.4 %)

2 36 (10.4 %)

3 6 (1.7 %)

4 5 (1.5 %)

Location of the lesions

Frontal 27 cases (7.8 %)

Temporal 29 cases (8.2 %)

Parietal 6 cases (1.7 %)

Occipital 27 cases (7.8 %)

Undefined 256 cases (74.2 %)

Number of operated cases for each department

Neurosurgery 66 patients (19.1 %)

Plastic surgery 77 patients (22.3 %)

General surgery 202 patients (58.6 %)
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café-au-lait spots. The intracranial meningiomas were operat-
ed on, and the pathological diagnoses were WHO grade 1
meningotheliomatous and psammomatous types. Two pa-
tients with unexpected diagnoses were operated on three
times; their diagnoses were eccrine cell carcinoma and seba-
ceous carcinoma. Both patients were further evaluated follow-
ing their first histopathological reports. The mean number of
surgeries per patient was 1.18 in this study.

The list of histological diagnoses is presented in Table 2.
The most common diagnosis was trichilemmal cyst, followed
by epidermal cyst, lipoma, nevus and sebaceous cyst. These
five diagnoses constituted about 77.1 % of the cases. The
tumors originating from cutaneous appendages (trichilemmal
cyst, pilomatrixoma, sebaceous cyst, sebaceous carcinoma,
apocrine mixed tumor, syringocystadenoma, hidradenoma,
eccrine cell carcinoma, nevus sebaceous) constituted almost
half of the cases (49 %). A total of 82.3 % (284/345) of the
lesions originated from skin components, the epidermis or cuta-
neous appendages. The rest were tumors of fat tissue (lipomas),
muscles, cartilage, bones (osteoma and bone lesions), neuronal
and neuroendocrine components (neurofibroma, Merkel cell
carcinoma), vascular tissue (hemangioma, angiosarcoma), pro-
liferation of fibrous or related tissues (dermatofibrosarcoma

protuberans), cutaneous metastases or cutaneous lymphoid
infiltrations (lymphoma).

The patients with eccrine cell carcinoma and
dermatofibrosarcoma protuberans were primarily operated
on by neurosurgeons according to an initial preoperative
diagnosis of lipoma. Then, plastic surgery consultations were
performed as the pathological diagnoses were made. Two
patients had cranial vault lymphoma in the series; one was
initially operated on by plastic surgeons and the other by
general surgeons. Then, both patients were consulted to
neurosurgery. One of the meningioma cases was referred
from the general surgery department because of a large,
immobile mass in the frontal region. Further radiological
evaluations showed this mass lesion was growing over the
dura toward the skull; the histopathological diagnosis was
meningioma (Figs. 2 and 3).

Overall, there was a large discrepancy between the initial
and histopathologically confirmed diagnoses of the lesions
(Tables 3 and 4). In the series, preoperative diagnoses were
not even specified by the surgeons in 53 % of the patients. On
the other hand, if specified, the preoperative diagnoses were
correct in just 13–27 % of the cases with respect to the
departments (Table 3).

Fig. 1 MR scans of the patient
with multiple scalp masses; T2-
weighted axial (a and b) and
sagittal MR (c) images revealed a
mass lesion (meningioma) at the
frontal base with bilaterally
dispersed multiple scalp masses.
Moreover, a coronal postcontrast
MR image showed another mass
lesion (meningioma) at the medial
sphenoid wing with associated
scalp masses at the vertex (d)
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From the histopathological perspective, there were 32 dis-
tinct diagnoses in the pathological reports; however, 19
(59.3 %) of the diagnoses were not suspected even once in
345 patients in the preoperative period (Table 4). In the five
most common lesions, the rate of correct preoperative diag-
nosis was 16.1 %. The figure was increased in dermatological
malignancies such as SCC and basal cell carcinoma (BCC),
which were correctly diagnosed in 83.3 % (5/6) and 40 %
(4/10) of the cases at the preoperative period, respectively.

The series included some pathologies needing further
follow-up, such as BCC (10 cases), SCC (6 cases), lymphoma
(2 cases), meningioma (2 cases), dermatofibrosarcoma
protuberans (1 case), eccrine cell carcinoma (1 case), fibrous

dysplasia (1 case), Merkel cell carcinoma (1 case), metastases
(1 case), sebaceous carcinoma (1 case) and angiosarcoma
(1 case). The overall rate of these lesions was 7.8 % (27/ 345).

Discussion

Scalp masses, although very common in daily practice, are
one of the ignored types of pathologies with respect to man-
agement. Not much consideration is given before intervening
with these potentially troublesome lesions. Careful examina-
tion and even radiological evaluation in selected cases are
warranted because the external appearance can mislead doc-
tors, who think that they are dealing with a benign entity.

Sudhakar et al. presented the case of a 42-year-old female
patient with two separate lesions (supposedly a sebaceous
cyst), one in the canthal area and the other in the right
temporoparietal region of the scalp. The lesion was operated
on with a resulting intracerebral hematoma because of the
unknown skull defect of an epidermal cyst.

The etiology of a scalp mass can mainly be evaluated under
two headings with respect to the site of origin: “superficial”
causes including lesions arising from cutaneous and subcuta-
neous tissues such as BCC and lipoma or “deeper” causes
such as a bone tumor or intracranial pathology. Thus, a clini-
cian should take this perspective into consideration when
dealing with a scalp mass, which can be a reflection of a
clinically significant pathology in the intracranial region such
as meningioma.

In the present series, 82.3 % of the lesions originated from
skin components; trichilemmal cysts (also known as pilar
cysts) constituted almost half of these lesions (40.6 %) in
our study. This result was not surprising because trichilemmal
cysts are reported to affect 5–10 % of the population and
mostly occur on the scalp with a benign nature [4, 9].
However, the rate of preoperative correct diagnosis was
still 7.14 %.

Moreover, there are some distinct pathological subtypes for
these common lesions such as “proliferating” trichilemmal
cyst, observed in 2 % of the cases. In this subtype, gradual
enlargement and locally aggressive behavior with recurrences
and seldom with metastases can be seen [11]. Although we
could not define any association, some carcinomas, e.g.,
Merkel cell carcinoma, were correlated to trichilemmal cysts
[7]. With respect to our series, the proliferating subtype was
seen in 3.5 % (5/140) of the trichilemmal cysts. The incidence
is a little higher than in the literature. This may be related to
geographical and ethnic differences.

Besides, malignant skin tumors may also arise from the
surface epithelium or its cutaneous appendages. In a report of
25 scalp carcinomas, almost half were BCCs (48 %), followed
by SCCs (32 %), adnexal carcinoma, Merkel cell carcinoma
and metastases [6]. These tumors occur rarely in the scalp;

Table 2 Distribution of overall histological diagnoses and their rates in
345 patients

Histological diagnoses Number Percentage (%)

Trichilemmal cyst (pilar) 140 40.6

Epidermal cyst (epidermoid) 53 15.4

Lipoma 29 8.4

Intradermal/epidermal nevus 28 8.1

Sebaceous cyst 16 4.6

Seborrheic keratoses 12 3.5

Basal cell carcinoma 10 2.9

Hemangioma/vascular lesion 8 2.3

Squamous cell carcinoma 6 1.7

Nevus sebaceous (of Jadassohn) 5 1.4

Actinic keratosis 5 1.4

Osteoma/bone lesion 4 1.2

Papilloma/warts 3 0.9

Lymphoma 2 0.6

Meningioma 2 0.6

Neurofibroma 2 0.6

Pilomatrixoma 2 0.6

Pseudoepitheliomatous hyperplasia 2 0.6

Dermoid cyst 2 0.6

Nodular hidradenom/apocrine hidrocystoma 2 0.6

Keratoacanthoma 1 0.3

Syringocystadenoma papilliferum 1 0.3

Fibrous dysplasia 1 0.3

Angiosarcoma 1 0.3

Lichen simplex chronicus 1 0.3

Fibrolipoma 1 0.3

Eccrine cell carcinoma 1 0.3

Merkel cell carcinoma 1 0.3

Metastasis 1 0.3

Apocrine tumor 1 0.3

Sebaceous carcinoma 1 0.3

Dermatofibrosarcoma protuberans 1 0.3

Total 345 100
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however, in general, unless promptly identified and managed,
tumors of the scalp will grow rapidly and infiltrate the under-
lying cranium and occasionally the dura.

In our series, eccrine cell carcinoma, apocrine tumors and
dermatofibrosarcoma protuberans were initially operated on
by neurosurgeons. One patient with BCC and two patients
with SCCwere operated on by general surgeons at first. These
figures show that various scalp lesions can be operated on by
surgeons in different departments. However, particularly for
malignant lesions, aggressive surgical removal of the lesion
with its surrounding soft tissues, skull and dura might be the

best management [6]. Therefore, even if it seems trivial to
discuss, scalp masses originating from skin components,
even trichilemmal cysts, should be familiar to neurosur-
geons and other involved departments; a multidisciplinary
approach is warranted.

Scalp masses may also raise suspicion for an underlying
process involving the skull and intracranial compartment.
There were 11 cases (3.2 %) (2 lymphomas, 2 meningiomas,
1 fibrous dysplasia, 1 angiosarcoma and 1 metastasis) in the
series that initially presented as a scalp mass before causing
symptoms related to the primary process (Figs. 2 and 3).

Fig. 2 Preoperative view of the
patient with extracranial
extension of an intracranial
meningioma. The mass lesion
in the left frontal region was
partially covered by hair
(a and b). The dimensions of the
lesion were more obvious after
shaving the hair (c and d)

Fig. 3 The preoperative axial (a), sagittal (b) and coronal (c) postcontrast MR images demonstrated a predominantly enhanced mass lesion in the left
frontal region extending from the intracranial to extracranial compartment by destroying the frontal bone
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Lymphoma cases were operated on by plastic and general
surgeons before neurosurgeons. Lymphoma in the central
nervous system is familiar to neurosurgeons. However, pri-
mary lymphoma in the cranial vault is quite rare. The overall

reported rate of non-Hodgkin lymphoma originating from
bone tissue is 3–4 % [2, 3]. Fukushima presented a review
reporting 15 cases. In six (40 %) of these patients, the initial
presenting symptom was only a mass on the scalp [2]. Similar

Table 3 Comparison among the
departments regarding the accu-
racy of preoperative and postop-
erative diagnoses

Departments Pre- vs. postoperative diagnoses Total

Same Different Not specified preoperatively

Neurosurgery 13 (19.6 %) 15 (22.8 %) 38 (57.6 %) 66

Plastic surgery 21 (27.2 %) 20 (26 %) 36 (46.8 %) 77

General surgery 27 (13.3 %) 66 (32.7 %) 109 (54 %) 202

Total 61 (17.7 %) 101 (29.3 %) 183 (53 %) 345

Table 4 Distribution of the ac-
curate pre- and postoperative di-
agnoses for each lesion

Histological diagnoses Correct
preoperative
diagnoses

Wrong preoperative
diagnoses

No specified
preoperative
diagnoses

Total

Trichilemmal cyst (pilar) 10 42 88 140

Epidermal cyst (epidermoid) 5 14 34 53

Lipoma 10 4 15 29

Intradermal/epidermal nevus 7 10 11 28

Sebaceous cyst 11 0 5 16

Seborrheic keratoses 0 5 7 12

Basal cell carcinoma 4 3 3 10

Hemangioma/vascular lesion 2 2 4 8

Squamous cell carcinoma 5 0 1 6

Nevus sebaceous (of Jadassohn) 3 0 2 5

Actinic keratosis 1 4 0 5

Osteoma/bone lesion 2 1 1 4

Papilloma/warts 0 0 3 3

Lymphoma 0 2 0 2

Meningioma 0 2 0 2

Neurofibroma 0 0 2 2

Pilomatrixoma 0 0 2 2

Pseudoepitheliomatous hyperplasia 0 2 0 2

Dermoid cyst 0 2 0 2

Nodular hidradenoma/apocrine hidrocystoma 0 2 0 2

Keratoacanthoma 0 1 0 1

Syringocystadenoma papilliferum 0 1 0 1

Fibrous dysplasia 0 0 1 1

Angiosarcoma 1 0 0 1

Lichen simplex chronicus 0 1 0 1

Fibrolipoma 0 0 1 1

Eccrine cell carcinoma 0 1 0 1

Merkel cell carcinoma 0 0 1 1

Metastases 0 1 0 1

Apocrine tumor 0 1 0 1

Sebaceous carcinoma 0 0 1 1

Dermatofibrosarcoma protuberans 0 0 1 1

Total 61 101 183 345
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to the literature, our patients also presented with painless scalp
masses without any neurological deficits [1, 2, 5]. However,
since the preoperative unawareness of the diagnosis, the sec-
ond patient has undergone an aggressive surgery with removal
of both extracranial and intracranial components. This patient
had an early recurrence of scalp lesions in 3 weeks and
received chemotherapy and radiotherapy afterwards. In this
case, the authors questioned whether preoperative awareness
of the diagnosis would have changed the initial management
strategy. This patient may exemplify the importance of a
preoperative multidisciplinary approach, helping the surgical
team in accurate management of the patient [1–3].

The overall incidence of “clinically significant” lesions was
around 7.8 % in our series. Among these, some cases did not
even resemble a significant lesion at the preoperative period.
Information about the personal history (such as presence of a
known malignancy, duration of the lesion), physical examina-
tion, particularly the external appearance (such as a punctum
of an epidermal cyst, telangiectasia of BCC), mobility, con-
sistency and number of lesions is important. Further diagnos-
tic studies (radiological imaging) and consultations with a
multidisciplinary vision may be crucial. Radiological evalua-
tion would be best for defining any bone involvement and
other associated lesions in patients having multiple or exten-
sive scalp masses with firm consistency and immobile on
palpation. Our empirical experience suggested that the preop-
erative workup including radiological evaluation is important
in all cases of scalp masses in order to avoid many problems
such as multiple surgical interventions.

In this study, we observed that more than half of the
diagnoses (19/32, 59.3 %) were not considered among the
possible preoperative diagnoses even once in 345 patients.
This might indicate the unfamiliarity of the surgeons with the
differential diagnosis of scalp masses. Moreover, high rates of
initial misdiagnosis might be associated with underestimation
of the clinical significance of these lesions. The surgeons
involved in the management of scalp masses should be famil-
iar with the differential diagnosis of these lesions, which can
be variable and sometimes challenging, necessitating a multi-
disciplinary approach.

Indications for surgery when dealing with a scalp mass
should be clearly determined. Necessary consultations should
be considered with respect to the preoperative diagnosis. An
algorithmic approach might be useful in accurate manage-
ment. Future studies are needed in this regard.

In this study, the number of metastases was quite low, and
some pathologies such as malignant melanoma were even not
encountered. This may be attributed to the specific outlook of
malignant melanoma rendering an initial diagnosis other than
a scalp mass. In case of metastases, although the scalp is one
of the most common sites for metastasis, our study detected
only one case with a metastasis. This was questioned by the
authors; however, the exact cause could not been determined.

Still, the authors believe that the possibility of metastasis
should always be kept in mind when considering a mass
in the scalp, especially at an older age. The metastasis
can present as dermal or subcutaneous nodules, which
can be solitary or multiple. Moreover, another limitation
of our study is that only scalp masses that were thought
to be eligible for surgical removal or necessary for
histopathological examination could be reached because
of the design of this study. Thus, there is also a need for a
prospective study in order to determine the exact frequency of
causes of scalp masses.
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