
181Copyrights © 2013 The Korean Society of Radiology

INTRODUCTION

Syphilis is a complex infectious disease caused by a spirochete, 
Treponema pallidum (T. pallidum). It is commonly transmitted 
via sexual intercourses, but it can also be directly transmitted 
from mother to fetus. The clinical course of syphilis is classically 
divided into the following phases: incubation period, primary 
syphilis, secondary syphilis, latent syphilis, and tertiary syphilis (1, 
2). Tertiary syphilis includes cardiovascular syphilis, neurosyphi-
lis, and late benign syphilis (gummatous syphilis) (1). Among 
these, neurosyphilis is a slow progressive, destructive infection of 
the brain and spinal cord (3, 4). Of the various types of neuro-
syphilis, the gummatous neurosyphilis that is commonly misdi-
agnosed as brain tumor is rare (1, 2). It is well-known that human 
immunodeficiency virus (HIV) infections and syphilis are mutual 

risk factors responsible for the increasing incidences of neuro-
syphilis in HIV patients; however, the occurrence of gummatous 
neurosyphilis is not associated with HIV infections (1). Although 
cerebral gumma is a diagnostic challenge to clinicians, it is a com-
pletely curable disease by undertaking appropriate antibiotic 
treatments (2-4). Therefore, cerebral gumma should be included 
in a list of differential diagnosis for patients with space-occupying 
lesions of the brain. In this paper, we report a case of gummatous 
neurosyphilis mimicking brain tumor in a HIV-negative patient, 
and reviewed relevant literatures on this disease. 

CASE REPORT

A previously healthy 55-year-old female visited the emergen-
cy department with a 3-month history of headaches and dysar-
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Syphilis has a broad spectrum of clinical manifestations, and the cerebral gumma is 
a kind of neurosyphilis which is rare and can be cured by appropriate antibiotic 
treatments. However, in clinical practices, diagnosis of cerebral syphilitic gumma is 
often difficult because imaging and laboratory findings revealed elusive results. 
Herein, we present a rare case of neurosyphilis presenting as cerebral gumma con-
firmed by histopathological examination, and positive serologic and cerebrospinal 
fluid analyses. This case report suggests that cerebral gumma should be considered 
as possible diagnosis for human immunodeficiency virus-negative patients with 
space-occupying lesion of the brain. And this case also provides importance of clin-
ical suspicions in diagnosing neurosyphilis because syphilis serology is not routinely 
tested on patients with neurologic symptoms.
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treponemal antibody absorbed (FTA-ABS) test IgG was reac-
tive. Treponema Pallidum Hemagglutinating Assay (TPHA) was 
also positive (titer, 1 : 128). Analysis of the cerebrospinal fluid re-
vealed the following results: 210 white blood cells/mm3, 8 red 
blood cells/mm3, reactive VDRL test (titer, 1 : 8), reactive FTA-
ABS IgG, and positive TPHA. Histopathological examinations 
revealed central necrotic materials infiltrated with eosinophils 
and fibrotic peripheral portions with reactive gliosis. In addi-
tion, small arterioles showed intraluminal occlusions, and the 
lesion did not depict spirochetes on Warthin-Starry staining. 
Other immunohistochemical examinations were all negative for 
the possibility of brain tumors such as brain metastasis, malig-
nant lymphoma, and glioma.

The patient was finally diagnosed with cerebral gumma ac-
companied by neurosyphilis. Based on this diagnosis, the peni-
cillin G benzathine was intravenously administered for 14 days, 
and cefotaxime with metronidazole were received intravenously 
for additional 10 days. Thereafter, the preexisting headaches and 
dysarthria had disappeared, and there were no other neurologi-
cal deficits. Two months postoperatively, the gumma decreased 
in size and enhanced nodular lesions in the previously men-
tioned areas were improved on follow-ups of MR imaging. After 
seven months, the preexisting brain lesions disappeared com-
pletely without any newly developed brain lesions (Fig. 2). 

DISCUSSION

Neurosyphilis has a broad spectrum of clinical manifesta-
tions, and it can occur at any stage of syphilis infection in about 
5 to 10% of untreated patients after 1 to 25 years following their 
infections (2). It is classified into five categories: asymptomatic, 
syphilitic meningitis, meningovascular syphilis, parenchyma-
tous and gummatous neurosyphilis. Of these, the cerebral gum-
ma is very rare and completely curable by antibiotic treatments 
according to reviews on relevant literatures (1, 2). 

Cerebral gumma is a circumscribed mass of granulation tis-
sues resembling granuloma, and its etiology is presumed that a 
localized inflammation, as an excessive response of the cell-me-
diated immune system, manifests as the invasion of lympho-
cytes and plasma cells. However, spirochetes are rarely found 
from tissue samples of cerebral gumma (1, 2). In the previous 
study, among the 156 cases with cerebral syphilitic gummas, T. 

thria. At admission, she was alert without any evidences of cog-
nitive or memory disturbance, but had mild dysarthria. Both 
pupils showed normal light reflexes. There were no abnormal 
neurological findings for muscle strengths and deep tendon re-
flexes at the initial neurological examination. The results of the 
following laboratory findings were normal: complete blood count, 
serum electrolytes, liver function test, serum creatinine, and 
routine urinalysis. She underwent CT and MR imaging for eval-
uating brain lesions. CT scan revealed an isodense mass-like le-
sion with central hypodensity in the left frontal lobe with perile-
sional edema (Fig. 1A). MR imaging demonstrated a relatively 
well-circumscribed mass-like lesion with perilesional edema in 
the left frontal operculum, measuring 1.3 × 1.1 × 0.9 cm in size. 
On T1-weighted images, the mass-like lesion showed central 
hypointensity and peripheral isointensity (Fig. 1B). The lesion 
demonstrated layered signal intensities showing internal inho-
mogeneity on T2-weighted images (Fig. 1C). A contrast en-
hanced T1-weighted images demonstrated peripheral ring-like 
enhancements of the lesion with focal non-enhancing portions 
in the central area (Fig. 1D). Furthermore, several small-sized 
enhancing nodular lesions were seen in the corticomedullary 
junction of both medial temporal lobes and on both sides of 
perimesencephalic cistern (Fig. 1E). Diffusion weighted imag-
ing (DWI) showed central hypointensity and peripheral hyperin-
tensity with focal area of low apparent diffusion coefficient 
(ADC) in the posterior portion of the lesion which strongly in-
dicates that the lesion could be a disseminated intracranial pa-
thology due to brain tumors or infectious diseases (Fig. 1F, G). 
To rule out the brain tumor, single voxel MR spectroscopy 
(MRS) was performed in the same portion using both short and 
long echo times (TE, 30 msec, 144 msec), and the results showed 
prominent noises probably due to the small sizes and internal in-
homogeneity of the lesions. MRS with short TE demonstrated 
increasing lipid and lactate peaks without definite changes of 
choline and N-acetylaspartate (NAA) peaks whereas MRS with 
long TE techniques showed uninformative results due to severe 
noises (Fig. 1H). In contrast to the result of DWI, MRS findings 
indicated the possibility of a non-tumorous lesion rather than 
brain tumor. Therefore, surgical biopsy was performed for fur-
ther confirmation of diagnosis.

On preoperative laboratory tests, her serum Venereal Disease 
Research Laboratory (VDRL) titer was 1 : 32, and fluorescent 
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Fig. 1. A 55-year-old woman with headache and dysarthria for 3 months.
A. CT scan reveals an isodense mass-like lesion with central hypodensity in the left frontal lobe with perilesional edema. 
B. T1-weighted image shows a round mass-like lesion with central hypointensity and peripheral isointensity in the left frontal operculum. 
C. T2-weighted image shows layered signal intensities with internal inhomogeneity and perilesional edema. A peripheral portion of the lesion re-
veals mostly isointensity whereas central portion shows mixed signal intensities. 
D, E. Contrast enhanced T1-weighted images demonstrate peripheral ring-like enhancement of the lesion with focal nonenhancing area in the 
central portion. Small sized enhancing nodular lesions are also seen in both medial temporal areas and perimesencephalic cistern (arrows). 
F, G. DWI (F) shows central hypointensity with subtle hyperintensity along peripheral portion of the lesion. ADC map (G) demonstrates no defi-
nite diffusion restriction.
H. A single voxol, short TE MRS shows increased lipid and lactate peaks around 1.3 ppm without definite change of choline peak. 
Note.-ADC = apparent diffusion coefficient, DWI = diffusion weighted imaging, MRS = MR spectroscopy, TE = echo time
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Fig. 2. Follow-up MR images of the patients. Seven months after surgery, the preexisting brain lesions were completely disappeared without 
newly developed brain lesions. 
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settings, the MRS can be helpful in diagnosis of cerebral gumma 
mimicking brain tumors. The exact mechanism of the restricted 
diffusion in our case is unclear. According to previous reports, 
cerebral gumma revealed areas of coagulative necrosis with sur-
rounding dense inflammatory infiltrates within the lesion, and 
thus, restricted diffusion of the cerebral gumma may be due to 
cytotoxic edema of inflammatory cells, which then coagulates 
(11). In the present case, diffusion hypointensity may represent 
extensive coagulative necrosis as a main pathology of the lesion, 
and focal area of low ADC may contain intense inflammatory 
cells with cytotoxic edema.

In this case, there was no spirochete on Warthin-Starry staining 
whereas VDRL tests and FTA-ABS IgG were reactive with posi-
tive results of TPHA in her serum and CSF. There were also some 
cases in which a diagnosis was made without histopathological 
evidences following a suspicion of brain gumma. Suarez et al. (12) 
suspected the presence of brain gumma based on the results of 
VDRL-positive CSF cytology and presence of a hyperintense 
mass on T2-weighted MR images. They noted a loss of contrast 
enhancement in the lesions on MR images six days after the treat-
ment with penicillin G, and radiological findings disappeared af-
ter one month, thus, confirming cerebral gumma with no histo-
pathological evidences (12). The previous reports suggested that 
surgery is not always necessary for diagnosis and its treatment of 
cerebral gumma. From an empirical perspective, the appropriate 
antibiotic treatments accompanied with MRI findings of an im-
provement on the lesion would be useful for the diagnosis of cere-
bral gumma, and neurosyphilis could also be diagnosed based on 
the serologic tests, CSF analysis, and MR imaging (1).

In conclusion, this patient was treated with combination of 
antibiotics after appropriate diagnosis, and was completely re-
covered on follow-up after seven months. This report provides 
that cerebral gumma should be considered for a differential di-
agnosis in HIV-negative patients with space-occupying lesions 
in the brain, as syphilis serology is not routinely performed in 
patients with neurologic symptoms and it suggests that clinical 
suspicion of neurosyphilis is the most important for making ac-
curate diagnosis. 
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뇌종양과 유사한 소견을 보이는 인간면역결핍바이러스 음성 
환자에서의 대뇌 고무종: 증례 보고1

백혜진1 · 김우진2

매독은 다양한 임상양상으로 나타나는데 그 중 신경매독의 일종인 대뇌 고무종은 드물지만 적절한 항생제 치료를 통해 완

치가 가능한 질환이다. 그러나, 실제 임상상황에서 매독으로 인한 대뇌 고무종은 영상의학적 검사나 진단의학적 검사를 

통해 진단하기가 어렵다고 알려져 있다. 본 저자는 조직병리학적 검사 및 혈청과 뇌척수액 검사상 매독에 양성반응을 보인 

대뇌 고무종을 보고하고자 한다. 본 증례 보고는 인간면역결핍바이러스 음성 환자에서 공간 점유성 병변이 보일 때 대뇌 

고무종을 감별진단으로 고려해보아야 함을 알리고자 한다. 또한, 신경학적 증상을 보이는 환자에서는 통상적으로 매독과 

관련한 혈청학적 검사가 시행되지 않는 경우가 많으므로, 본 증례를 통해 신경매독의 진단에 있어 임상적 의심의 중요성

을 강조하고자 한다. 
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