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INTRODUCTION

Primary non-Hodgkin lymphoma of the skull and scalp 
very rarely exhibits intracranial and extracranial extensions. 
However, this tumor can mimic other intracranial tumors, such 
as neurofibromatosis type II or multiple meningioma. The 
prognosis varies according to the pathology, although these tu-
mors seldom develop intracranial lesions and rarely cause 
death. Based on the rarity of intracranial invasion, we report 
our experience with a case of anaplastic lymphoma kinase 
(ALK)-negative anaplastic large T-cell lymphoma (ALCL) and 
intracranial invasion.

CASE REPORT

History and examination
A 74-year-old woman presented with a 3-month history of 

disorientation without B symptoms. Our physical examina-
tion revealed diffuse and irregular areas with rounded scalp 
swelling at the right frontal side, but no tenderness or dis-
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scalp and intracranial lesions. However, the patients ultimately died of pneumonia during the pancyto-
penic period. Therefore, caution must be exercised when treating scalp ALK-negative ALCL with in-
tracranial invasion.
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charge. The largest mass was 10×7 cm, and all masses were 
soft, easily movable, and exhibited no pigmentation. We tried 
to take a picture of the scalp lesion, but the patient’s family 
objected. We also performed a whole-body examination, but 
failed to identify any other skin lesions. Neurological exami-
nations revealed that the patient had impaired recent memo-
ry, with disorientation regarding the time and place. En-
hanced computed tomography (CT) subsequently revealed a 
homogenous well-enhanced scalp mass and multiple intra-
cranial masses in the right frontal and parietal lobes, with 
bony erosions. Magnetic resonance imaging also revealed 
multiple homogenous enhanced masses that were similar to 
meningioma, with edematous changes surrounding the intra-
cranial masses, and that the scalp mass exhibited central ne-
crosis (Fig. 1). We performed surgical biopsy under local an-
esthesia at the right frontal scalp, and the gross finding was a 
yellowish and rubbery mass. We also performed routine labo-
ratory tests, which revealed all normal findings, and a bone 
marrow biopsy, which did not reveal any evidence of bone 
marrow involvement. Chest, abdominal, and pelvic CT were 
also performed, although we did not detect metastasis to the 
lymph nodes or other organs. Therefore, we did not perform 
positron emission tomography-CT.
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topenia and pneumonia. The patient ultimately died at 3 
weeks after the first chemotherapy cycle. 

DISCUSSION

The definition of ALCL has evolved since its original de-
scription by Stein et al. [1] in 1985, and ALCL is currently 
considered a type of non-Hodgkin lymphoma involving aber-
rant T-cells [2]. This tumor is characterized by large anaplastic 
lymphoid cells with uniform strong expression of CD30, and 
exhibits a tendency to grow cohesively and invade lymph 
node sinuses [3]. ALCL usually starts as one or a few skin tu-
mors with variable sizing (diameter: <1 inch to several inches) 
and is typically observed in 50–69-year-old individuals, al-
though it can also occur in children. The frequency of ALCL 
is 2-fold greater among men (vs. women). In most cases, the 

Histological findings
The pathological findings were negative for ALK, positive 

for CD20, positive for CD30, positive for CD79a, positive for 
CD138, and positive during hematoxylin and eosin staining 
(×400) (Fig. 2).

Treatment
We assumed that the patient had stage IVA (Ann Arbor 

system; The American Joint Committee on Cancer, Chicago, 
IL, USA) lymphoma and consulted our Department of He-
matology and Oncology. Based on this consultation, we 
treated the patient using CHOP chemotherapy (cyclophos-
phamide, doxorubicin, vincristine, and prednisolone) and 
dexamethasone to control the brain edema. The chemothera-
py achieved regression of the scalp and intracranial lesions 
(Fig. 3), although the patient subsequently developed pancy-

Fig. 2. The pathological findings were negative for anaplastic lymphoma kinase (×400) (A), positive for CD20 (×400) (B), positive for CD30 
(×400) (C), positive for CD79a (×400) (D), positive for CD138 (×400) (E), and positive after hematoxylin and eosin staining (×400) (F).

Fig. 1. Computed tomography findings. A: Non-enhanced brain computed tomography reveals multiple scalp and intracranial masses at the 
right frontal lobe. B: Enhanced brain computed tomography reveals homogenous well-enhanced lesions that appeared similar to multiple 
meningioma. C: Computed tomography reveals bony erosions at the right frontal area. D: T2-weighted magnetic resonance imaging re-
veals edema in the right parietal lobe. E: T1-weighted magnetic resonance imaging reveals central necrosis in the right scalp lesion.
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tumor does not spread beyond the skin and the prognosis is 
very good, with the presence of the ALK protein defining a 
subgroup of patients who respond very well to standard che-
motherapy [3]. However, several studies have demonstrated 
that patients with ALK-negative ALCL have a poorer progno-
sis, compared to patients with ALK-positive ALCL [2]. In the 
present case, the tumor mimicked other tumors, such as neu-
rofibromatosis type II and multiple meningioma. For example, 
the magnetic resonance imaging revealed an extensive, homo-
geneously enhanced, extra-axial dura-based mass (similar to 
meningioma), which exhibited an isointense signal on the T1-
weighted images and a low-intensity signal on the T2-weight-
ed images of the intracranial lesions. Moreover, the lesions 
were restricted on the diffusion-weighted images.

Primary non-Hodgkin’s lymphoma is rare in the central ner-
vous system (CNS), as it accounts for only 1% of intracranial 
tumors [4]. In addition, most primary CNS lymphomas are B-
cell type tumors and are located intra-axially. Furthermore, T-
cell tumors account for 1–3.6% of all primary CNS lympho-
mas. However, several reports have described lymphomas 
arising from the skull base, typically in the apical clivus and 
sella regions [2,4-6]. In 2012, Martin et al. [7] reported a case 
with scalp and intracranial vault masses, although the tumor 
was B-cell lymphoma and the patient experienced an excel-
lent prognosis (survival: 12 years). 

Another case, Yeung et al. [8] reported a case with ALK-
negative ALCL in traumatic injury of scalp. The patients not 

had any symptom except ulcerated scalp lesion. On biopsy of 
ulcerated scalp lesion, the patients diagnosed ALK-negative 
ALCL. The patient treated chemotherapy and radiation thera-
py, but after 2 months died of pneumonia. 

Unfortunately, we had considered the ALCL to be a direct 
extension from skin to the bone and intracranial lesions, and 
did not think to perform a biopsy of the intracranial lesions, 
which limits our ability to comment on this aspect of the case.

There are three possible pathophysiological routes for intra-
cranial and extracranial extension. First, most lymphomas ex-
hibit hematogenous spread and direct extension from adja-
cent bone metastasis or through centripetal growth along the 
neurovascular bundles. Our patient exhibited multiple intra-
cranial and extracranial masses with connected bony erosions 
in the same area, although there was no evidence of metasta-
sis to other internal organs or lymph nodes. Second, the intra-
cranial and extracranial masses may develop as a double pri-
mary tumor, although the probability of this route is low, 
based on the rarity of lymphoma. However, we did not per-
form biopsy of the intracranial mass, and we cannot defini-
tively exclude the possibility of double primary tumors. Third, 
it is possible that we did not identify the primary site and ex-
tranodal spread from the primary site. However, the rate of ex-
tranodal spread is low for ALK-negative ALCL, and the CNS 
is only involved in 1% of these cases [3].

In the present case, we suspect that the patient’s poor prog-
nosis was related to her old age, general weakness because of 
decreased activity, and complications of the CHOP chemo-
therapy. For example, the patient developed pancytopenia and 
fever 7 days after starting the chemotherapy. Thus, she had an 
increased risk of infection as a side effect of the chemotherapy, 
subsequently developed pneumonia, and ultimately died.

In conclusion, scalp ALK-negative ALCL can infrequently 
spread to the intracranial and extracranial spaces, although 
these patients typically have a good prognosis. The chemo-
therapy in the present case achieved short-term resolution of 
the intracranial lesions and extracranial mass, although the 
patient ultimately died of pneumonia during the pancytopenic 
period at 3 weeks after starting the CHOP chemotherapy. 
Therefore, caution must be exercised when treating scalp 
ALK-negative ALCL with intracranial invasion, in order to 
avoid similar poor outcomes.
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