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partment with a 20-day history of speech disturbance. She had 
a medical history of diabetes mellitus and hypertension, con-
trolled well with medication at a local clinic. 

Vital signs at admission were stable. She was alert but had cog-
nitive disturbance (Glasgow Coma Scale 15 and Mini-Mental 
Status Examination 16/30) and dysarthria. Both pupils showed 
normal light reflex. There were no abnormal neurological find-
ings for muscle strength and deep tendon reflexes in the ex-
tremities.

Computed tomography (CT) scanning of the brain revealed a 
mass-like lesion at the left frontal lobe and severe cerebral swell-
ing. Brain magnetic resonance imaging (MRI) revealed an ir-
regular enhancing mass with central necrosis that measured 2.8 
×2.7×2.6 cm in size (Fig. 1A). There was severe cerebral edema 
around the enhancing mass (Fig. 1B). The mass was adjacent to 
the enhanced dura in the left frontal lobe (Fig. 1C).  

Malignant brain tumors including glioblastoma, metastatic 
brain tumor or primary CNS lymphoma were suspected with 
the need to rule out inflammatory conditions. To confirm the 
diagnosis, the mass was surgically resected with frontal craniot-
omy. On intraoperative findings, the mass was severely adhered 
to the dura. It was yellow in color and had a hard consistency 
(Fig. 2A, B). En bloc resection was performed and the intra-axi-

INTRODUCTION
 
Syphilis is a complex systemic illness with protean clinical 

manifestations caused by a spirochete, Treponema pallidum. The 
clinical course of syphilis is classically divided into the following 
phases : incubation period, primary syphilis, secondary syphilis, 
latent syphilis, and tertiary syphilis. During tertiary syphilis, re-
lapse of secondary syphilis in a human immunodeficiency virus 
(HIV)-negative person can occur up to four years after contact. 

The central nervous system (CNS) may be involved at any 
stage of syphilis infection in about 5% to 10% of untreated pa-
tients10). CNS involvement in syphilis patients is classified into 
four syndromes : syphilitic meningitis, meningovascular syphilis, 
and parenchymatous and gummatous neurosyphilis. Differentia-
tion from a brain mass in HIV-negative patients with syphilis is a 
challenge to clinicians1,7,12,18,22). Herein, we report an unusual case 
of cerebral syphilitic gumma mimicking a brain tumor with the 
relapse of secondary syphilis in a HIV-negative patient that was 
successfully controlled by administration of ceftriaxone.
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A 59-year-old woman was admitted to the emergency de-

Cerebral Syphilitic Gumma Mimicking a Brain Tumor  
in the Relapse of Secondary Syphilis in a Human 
Immunodeficiency Virus-Negative Patient

Young Kyung Yoon, M.D., Ph.D.,1 Min Ja Kim, M.D., Ph.D.,1 Yang Seok Chae, M.D., Ph.D.,2 Shin-Hyuk Kang, M.D., Ph.D.3 

Division of Infectious Diseases, Departments of Internal Medicine,1 Pathology,2 Neurosurgery,3 Korea University College of Medicine, Seoul, Korea

Diagnosis of cerebral syphilitic gumma is frequently determined at the time of surgery, because imaging and laboratory findings demonstrate the 
elusive results. A 59-year-old woman presenting dysarthria showed a mass on her brain computed tomography. She was first suspected of brain 
tumor, but histological results from surgical resection revealed cerebral gumma due to neurosyphilis. After operation, she presented fever and rash 
with an infiltration on a chest X-ray. Histological assessment of skin was consistent with syphilis. Fluorescent treponemal antibody absorbed test IgG 
in cerebrospinal fluid was positive. She was successfully treated with ceftriaxone for 14 days.

Key Words : Gummatous neurosyphilis · Latent syphilis · HIV negative · Ceftriaxone.  

Case Report

• Received : September 20, 2012  • Revised : December 10, 2012  • Accepted : February 25, 2013
• Address for reprints : Shin-Hyuk Kang, M.D., Ph.D.
 Department of Neurosurgery, Korea University College of Medicine, 73 Inchon-ro, Seongbuk-gu, Seoul 136-701, Korea  
 Tel : +82-2-920-5391,  Fax : +82-2-929-0629,  E-mail : hermes23@kumc.or.kr
• This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)   
 which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

J Korean Neurosurg Soc 53 : 197-200, 2013

http://dx.doi.org/10.3340/jkns.2013.53.3.197

Copyright © 2013 The Korean Neurosurgical Society  

Print ISSN 2005-3711  On-line ISSN 1598-7876www.jkns.or.kr



198

J Korean Neurosurg Soc 53 | March 2013

tions, she fully recovered from the cognitive defects and speech 
disturbance. She was discharged from the hospital 14 days after 
operation.

However, she was readmitted for high fever to the Department 
of Infectious Diseases 2 months after discharge. She had experi-
enced non-itchy erythematous papules and macules over her 

whole body for three days (Fig. 3A, B). 
She had a history of sex with a partner 
who had multiple sex partners two years 
prior. She had an episode of primary 
syphilis at that time which was sponta-
neously resolved without any treatment. 
On admission, her initial vital signs were 
a body temperature of 39.5°C, blood 
pressure of 100/70 mm Hg, pulse rate of 
91 beats/minute and respiratory rate of 
22 times/minute. Physical examination 
revealed no generalized lymphadenopa-
thy. On follow-up brain MRI, there was 
no enhancing mass lesion or severe ede-
ma at the cerebral parenchyma (Fig. 1D-
F). Chest CT scans revealed an infiltra-
tion with interstitial pattern on the right 
lower lobe of the lung without respira-
tory symptoms (Fig. 3C). Results of a 
complete set of blood tests were as fol-
lows : white blood cell (WBC) count, 
8200/µL, erythrocyte sedimentation 
rate, 42/mm3, and C-reactive protein, 
187 mg/dL. Repeated blood and spu-

al mass was completely removed. During the first admission, ce-
rebrospinal fluid (CSF) examination was not performed, because 
lumbar puncture is contraindicated in the presence of increased 
intracranial pressure. On histopathological examination, the 
mass was first diagnosed as chronic inflammation originating 
from an unknown cause. Without any postoperative complica-

Fig. 1. Brain magnetic resonance imaging (MRI) scans of the patient. A : The preoperative T1-
weighted images showed a round mass-like lesion with isointensity in the peripheral and hypoin-
tensity in the central portion of the left frontal region. B : Non-contrast-enhanced, T1-weighted im-
age demonstrated severe cerebral edema around the enhancing mass. C : Sagittal sections 
revealed a mass adjacent to the enhanced dura over the cerebral convexity. D, E and F : Three 
months after operation, the postoperative MRI scans showed that the rim enhancing mass in the 
left frontal region had disappeared with a small amount of remaining extraaxial fluid collection.
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Fig. 2. Intraoperative and histopathological findings of a central nervous system gumma. A : The cerebral parenchyma was severely adhesive to the 
dura. B : The lesion had a rubbery appearance and was yellowish in color. En bloc resection was performed. C : High-power view of the mass showing 
occlusion of small arterioles as endoarteritis obliterans, and spirochetes were not detected on Warthin-Starry staining of this region (hematoxylin and 
eosin stain, ×400). D : The portion immediately below the meninges containing necrotic material infiltrated with predominantly plasma cells (×100). E : 
The peri-vascular region with fibrosis contained lymphocytes and plasma cells (×400). F : Parenchymal infiltration of lymphocytes and plasma cells in 
the gumma of the brain (×400).
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typically of tertiary syphilis17). As the present case illustrates, ce-
rebral gummas typically arise from the dura and pia mater over 
the cerebral convexity or at the base of the brain and produce 
symptoms similar to those of other intracranial tumors1,7,12,13,18,22). 
Differential diagnosis for cerebral syphilitic gumma should be 
performed for other cerebral nervous system diseases including 
toxoplasmosis, lymphoma, bacterial and fungal infections. All 
of them are rare, but more common in HIV-positive patients 
compared with HIV-negative patients3). Syphilitic gumma has 
been described as a circumscribed mass of granulation tissue 
that results from localized inflammation as an excessive re-
sponse of the cell-mediated immune system that manifests as 
the invasion of lymphocytes and plasma cells. Spirochetes seem 
to be rarely found in cerebral syphilitic gumma2,19). In the previ-
ous study, among the 156 cases with cerebral syphilitic gum-
mas, T. pallidum was found on the histopathologic staining of 
only one case (0.6%)8). PCR for T. pallidum could be useful for 
definitive diagnosis in cases where diagnosis is difficult11). In 
our case, however, no spirochetes were observed on Warthin-
Starry staining and her CSF was PCR-negative for T. pallidum, 
whereas VDRL titer was 1 : 16, and FTA-ABS test IgM and IgG 
were reactive. Therefore, we suggest that definitive diagnosis for 
cerebral syphilitic gumma should be examined serologic test 
for syphilis as well as histopathologic staining and PCR for T. 
pallidum.

At the time of presentation, our patient’s CSF VDRL and pleo-
cytosis were negative, while her serum nontreponemal test for 
syphilis and FTA-ABS in serum and CSF were positive. Routine 
laboratory CSF tests will fail to identify some patients with CNS 
invasion, as in our patient’s case. A positive CSF VDRL test is 
highly specific for active neurosyphilis, but the test is negative 
in about half of neurosyphilis patients8,16). Even so, the serum 
VDRL test reportedly is negative in 30% to 50% of all cases with 
neurosyphilis21). Furthermore, a previous study reported that 
CSF pleocytosis, defined as >5 WBCs/µL in patients with neu-
rosyphilis was seen in 40% of cases, regardless of the syphilis 
stage14). Finally, in HIV or non-HIV patients, a normal CSF 
does not exclude neurosyphilis.

The first choice treatment for tertiary syphilis is penicillin. There 
are very limited alternatives for the treatment of neurosyphilis. 

tum cultures were negative. Serum mycoplasma antibody test-
ing, including a follow-up test, were also negative. At that time, 
her serum Venereal Disease Research Laboratory (VDRL) titer 
was 1 : 16, and fluorescent treponemal antibody absorbed (FTA-
ABS) test IgM and IgG were reactive. Histopathological examina-
tion of the skin tissue revealed heavy lymphoplasmacytic infiltra-
tion consistent with lymphomatoid papulosis. Analysis of the 
cerebrospinal fluid yielded the following findings : 0 white cells/
dL, 1 erythrocyte/mm2, glucose level of 74 mg/dL, protein level of 
16.8 mg/dL, negative VDRL test, and negative T. pallidum poly-
merase chain reaction (PCR) test. However, FTA-ABS IgG in the 
CSF was reactive. Cardiovascular involvement was not noted 
with chest CT scans and transthoracic echocardiography. Oph-
thalmic fundoscopic examination also revealed no abnormal 
findings. Histopathological reassessment of the previous brain 
tissue revealed intraluminal obliteration of a large blood vessel 
just below the meninges, suggesting endarteritis (Fig. 2C). Spiro-
chetes were not identified in this tissue by Warthin-Starry stain. 
Necrotic tissue in the neighboring brain parenchyma was also 
seen (Fig. 2D). Around the occluded vessel, parenchymal infiltra-
tion of lymphocytes and plasma cells was found (Fig. 2E, F). Oth-
er immunohistochemical examinations were negative for the 
possibility of malignant lymphoma, glioma and inflammatory 
pseudotumor.

The patient was finally diagnosed with cerebral gumma ac-
companied by probable pulmonary involvement in tertiary 
syphilis concomitant with relapse of secondary syphilis, on the 
evidence of the histopathological findings and positive FTA-
ABS IgG in the serum and the CSF. Based on this diagnosis, 
ceftriaxone was intravenously administrated at a daily dose of 2 
g for 14 days. Thereafter, the fever and rash subsided in two 
days, and an infiltration with interstitial pattern on subsequent 
chest X-ray showed marked improvement in three days. On 
April 9, 2012, her follow-up VDRL titer was 1 : 4. Her symp-
toms associated with syphilis fully resolved without relapse and 
she was doing well fifteen months after hospital discharge.

DISCUSSION
 
This is a rare case of cerebral syphilitic gumma with relapse of 

secondary syphilis in a HIV-negative 
patient that was successfully controlled 
by administration of ceftriaxone. Since 
she had not been treated for primary 
syphilis two years prior, clinical mani-
festations of tertiary syphilis presented 
as neurosyphilis and probable lung in-
volvement. 

Neurosyphilis can occur 1 to 25 years 
following syphilis infection and has var-
ious clinical manifestations4). Cerebral 
syphilitic gumma, first described by 
Botalli in 1563, is a rare manifestation, 

Fig. 3. A and B : The rash was reddish-brown, non-itchy maculopapular and widespread over the 
whole body including the palms of the hands and soles of the feet. C : Chest computed tomograpic im-
ages show centrilobular nodules and infiltration with an interstitial pattern in both lower lung fields.
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Ceftriaxone is a potential alternative to penicillin G for the treat-
ment of neurosyphilis5,9,14,15,19,20). It is active against T. pallidum, 
penetrates CSF well, and has a long half-life that enables it to be 
given once daily. Our patient fully recovered from her symp-
toms associated with syphilis without relapse for seven months 
after the administration of ceftriaxone.

During the course of syphilis in our case, the relevance to 
syphilis of the lung parenchymal lesions was uncertain because 
the pathological examination was not confirmed. Acquired 
syphilis of the lung is a rare condition with variable diagnostic 
criteria6). However, in our patient, the diagnosis of probable 
pulmonary syphilis was made based on the fact that the radio-
logically-detected lesion disappeared under anti-syphilitic treat-
ment for a very short period of time, in conjunction with the 
absence of respiratory symptoms and leukocytosis and the re-
peatedly negative sputum for tubercle bacilli or bacteria before 
antibiotic treatment.

CONCLUSION

In conclusion, this patient was treated with ceftriaxone after 
appropriate diagnosis through the surgical intervention, and 
completely recovered on follow-up at fifteen months. Our case 
report suggests that cerebral syphilitic gumma should be con-
sidered among HIV-negative patients with space-occupying le-
sions of the brain and tertiary syphilis, although the patient’s 
CSF VDRL and pleocytosis were negative. Clinical suspicion 
and diagnosis of syphilitic gumma by physicians are vital.
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