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Neuroimaging findings of cerebral syphilitic gumma
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Abstract. Cerebral syphilitic gumma is a rarely reported disease
of the central nervous system. Magnetic resonance imaging
(MRI) is an important diagnostic method for syphilitic gumma.
The present study aimed to describe and characterize neuroimaging results from 6 patients with pathologically diagnosed
cerebral syphilitic gumma. The 6 patients (age, 32‑61 years)
underwent brain CT and MRI, with 1 patient also undergoing
whole‑body 2‑deoxy‑2‑(fluorine‑18)fluoro‑D‑glucose‑positron
emission tomography/CT (18F‑FDG PET/CT). Non‑enhanced
CT, conventional T1 weighted imaging (T1WI) and T2WI,
diffusion weighted imaging (DWI) and gadolinium‑enhanced
T1WI images were acquired for all patients. The CT and MRI
scans were retrospectively reviewed by two experienced radiologists for consensus on the location, number, size, T1WI, T2WI
and DWI signal intensity characteristics, extent of vasogenic
oedema, and enhancement patterns. In total, the 6 patients
exhibited 10 lesions, nine of which were located in the cerebral
hemisphere, primarily in the grey matter. The remaining lesion
was located in the fourth ventricle, leading to mild‑to‑moderate
hydrocephalus. The diameters of the identified 10 lesions ranged
from 0.9‑6.5 cm, with a mean diameter of 3.9 cm. The main
feature observed in CT was low density and in MRI the features
were T1WI and DWI hypointensity and T2WI hyperintensity.
A single case exhibited syphilis gumma with massive haemorrhage. Ring‑like or strip‑like signs (n=5), accompanied by the
dural tail sign (n=2) and homogeneous enhancement (n=1),
were noted on T1WI with gadolinium. The 18F‑FDG PET/CT
performed in one patient of a cerebral syphilis gumma revealed
low uptake and metabolism. The present study indicated that
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gadolinium‑enhanced MRI combined with 18F‑FDG PET/CT
and laboratory examinations are helpful in distinguishing
cerebral syphilitic gumma from brain tumors and infectious
diseases, therefore avoiding unnecessary surgery.
Introduction
Syphilis is a bacterial infection caused by the Treponema
pallidum subspecies pallidum. The World Health Organization
estimated that 5.6 million new cases of syphilis occurred among
those aged 15‑49 years worldwide in 2012, with a global incidence rate of 1.5 cases per 1,000 people, despite the availability
of effective treatments (1,2). The estimated 18 million prevalent
cases of syphilis in 2012 translates to a global prevalence of
0.5% among females and 0.5% among males aged 15‑49 years,
with the highest prevalence in the WHO African Region (3).
In China, according to an epidemiological study performed on
syphilis cases reported from 31 provinces, autonomous regions,
and municipalities between 2000 and 2013, the reported syphilis
incidence increased yearly from 6.43 per 100,000 person‑years
in 2000 to 32.86 per 100,000 person‑years in 2013, with an
average annual growth rate of 13.37% (4).
If untreated, the disease lasts many years and has several
stages. Early syphilis consists of primary syphilis, secondary
syphilis and early latent syphilis, while late syphilis consists of
late latent syphilis and tertiary syphilis (neurosyphilis, cardiosyphilis and gumma). Primary syphilis classically presents
as a painless chancre at the site of inoculation after a mean
incubation period of 21 days (range: 9‑90 days). The primary
lesion begins as a raised papule and ulcerates before healing
within 3 to 10 weeks, with or without treatment (1). The
primary chancre may be ignored by patients. If untreated, the
disease progresses to the secondary stage, 4 to 8 weeks after
the appearance of the primary lesion, which is characterized
by generalized mucocutaneous lesions affecting both skin and
mucous membranes. The symptoms and signs of secondary
syphilis spontaneously resolve, even without treatment, and if
left untreated, the patient enters the latent stage, which is often
categorized in two phases: Early latent syphilis (infection for
less than two years) and late latent syphilis (infection for two
years or more). Patients with unknown duration of infection
should be treated for late latent syphilis. If left untreated, most
patients will remain in the latent stage. Approximately 25%
will develop the late clinical sequelae of tertiary syphilis (5),
which can affect any organ system up to 30 years or more after
infection.
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Cerebral syphilitic gumma is a rare disease of the central
nervous system that is an unusual type of tertiary syphilis. Due
to the lack of knowledge regarding the imaging of cerebral
syphilitic gumma, pre‑operative misdiagnosis often occurs,
with glioma being the most commonly misdiagnosed (6‑9).
Treatment with penicillin G can treat most gummas and only
a few patients with intracranial hypertension crisis or penicillin‑resistance require surgical resection (7,10). Therefore, a
definitive diagnosis of syphilitic gumma may help clinicians
choose an appropriate treatment strategy and reduce the risk
of unnecessary surgery. There have been limited case reports
describing the neuroimaging features of intracranial syphilitic gumma (6‑9). Magnetic resonance imaging (MRI) of a
cerebral gumma was first described by Agrons et al (11) in
1991. The purpose of the present study was to characterize
the neuroimaging features of 6 cases of syphilitic gumma.
In the present study, a retrospective analysis using medical
records and neuroimaging data was performed to evaluate the
neuroimaging features of syphilitic gumma, with an emphasis
on MRI.
Patients and methods
Patients. From August 2012 to July 2016, 6 consecutive
patient records with histologically proven syphilitic gumma
were reviewed after receiving approval from the institutional
review board at The Affiliated Hospital of Southwest Medical
University (Luzhou, China). The 6 patients included 2 females
and 4 males, ranging in age from 32 to 61 years, with a mean
age of 44.3 years. All patients underwent CT, MRI or positron
emission tomography (PET)/CT at The Affiliated Hospital
of Southwest Medical University. Five patients with a single
lesion underwent complete surgical resection. One patient with
multiple lesions underwent resection of the largest lesion on
the left parietal lobe and the remaining four lesions were not
surgically removed.
CT and MRI examination. All the patients were scanned
with a 3.0‑T scanner (Koninklijke Philips, N.V.) using an
eight‑channel SENSE head coil (SENSE acceleration factor
of 8). The following MRI sequences were included for the
brain MRI: Axial T1‑weighted imaging [T1WI; repetition
time (TR), 2,000 msec; echo time (TE), 20 msec], T2WI (TR,
3,000 msec; TE, 80 msec), fluid‑attenuated inversion recovery
(TR, 11,000 msec; TE, 125 msec), diffusion weighted imaging
(DWI; TR, 4,000 msec; TE, 64 msec; b‑value, 1,000). Axial,
sagittal and coronal gadolinium‑enhanced (0.1 mmol/kg)
T1WI were acquired. All CT images were obtained using a
4‑detector CT scanner (LightSpeed; GE Healthcare) with a
5 mm section thickness, 120 kV and 250 mA.
Due to multiple brain lesions and the suspicion of brain
metastases before operation, 18F‑FDG PET/CT was performed
in only one patient.
Imaging analysis. Two experienced radiologists working
in the Affiliated Hospital of Southwest Medical University
(Luzhou, China) retrospectively reviewed the CT and MRI
scans by consensus for the location, size, density, T1 and T2
signal‑intensity characteristics, extent of vasogenic oedema
(VE) and enhancement patterns. VE was graded using the

following scale: 0, No oedema and an absence of increased T2
signal surrounding the gumma; I, mild oedema with the width
of the oedema <2 cm; II, moderate oedema with the width of
the oedema >2 cm and the range being <50% of the ipsilateral
cerebral hemisphere; III, severe oedema where the range of
the oedema was >50% of the ipsilateral cerebral hemisphere.
Histopathology. All tissues came from surgically resected
specimens. First, all the specimens were fixed at room temperature for 24 h with 4% neutral formaldehyde solution, then the
tissues were embedded in paraffin, and tissues were sectioned
(4 µm). Finally, hematoxylin‑eosin (HE) staining at room
temperature for 55 min and a light microscopic examination
was performed (magnification, x200 or x400).
Results
Patient clinical features. The present study included
6 patients with a confirmed diagnosis of syphilitic gumma.
All 6 patients expressed positive results when tested with
the Treponema pallidum antibody and 5 patients expressed
positive results in the treponema pallidum particle agglutination test. Out of the 6 patients, 4 demonstrated positive
results in the serological rapid plasma reagin test. The
Treponema pallidum spirochete was found in pathological
tissues using a Warthin‑Starry silver stain in 2 of the cases.
The human immunodeficiency virus (HIV) test was negative
in all 6 patients. All the above tests were completed between
August 2012 and July 2016. A single patient died a week after
the operation and the other 5 patients received post‑operative
penicillin treatment, as penicillin 18 million U/day intravenously for a period of 2 weeks. Patient clinical features are
summarized in Tables I and II.
The imaging features. The 6 patients exhibited a total of 10
lesions, nine of these lesions were located in the superficial
region of the cerebral hemisphere (Figs. 1‑4), which involved
both grey and white matter. In particular, one lesion was
located in the fourth ventricle, leading to mild hydrocephalus
(Fig. 5A‑E). A single patient had multiple lesions, including five
lesions located in the left parietal‑occipital lobe and temporal
lobe (Fig. 3A). The 10 lesions ranged in size from 0.9‑6.5 cm
in diameter, with a mean diameter of 3.9 cm.
The CT and MRI features are summarized in Table III.
Four patients were hypointense in T1WI and hyperintense in
T2WI. Furthermore, a single patient exhibited hyperintensity
under DWI. Furthermore, under T1WI and T2WI, 2 patients
exhibited mixed signal intensity with hypointensity, hyperintensity and isointensity, while non‑enhanced CT scans revealed
haemorrhage and focal haemorrhage in the right frontal lobe
and left frontal lobe, respectively (Figs. 2A, B, 4A, B). All
6 patients had grade I‑III vasogenic oedema surrounding
the masses, and a single case was accompanied by a midline
structure shift (Fig. 4A‑E). The results of contrast‑enhanced
MRI demonstrated masses with mild (n=2) or marked (n=3)
ring‑like or strip‑like enhancements in the cerebral hemisphere (Figs. 1D, 2D, 3D, E and 4D). The mass in the fourth
ventricle exhibited marked homogeneous enhancement (n=1)
(Fig. 5D), which led to mild‑to‑moderate hydrocephalus. An
enhanced dura mater adjacent to the masses was observed in
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Table I. Patient clinical characteristics.
Case
1
2
3
4
5
6

Sex

Age (years)

RPR

TPPA

Anti‑TP

HIV

Treponema pallidum spirochete

M
M
M
M
F
F

56
38
61
50
40
32

(+)
(+)
(+)
(‑)
(+)
(‑)

(+)
(+)
(+)
(‑)
(+)
(+)

(+)
(+)
(+)
(+)
(+)
(+)

(‑)
(‑)
(‑)
(‑)
(‑)
(‑)

No
Yes
No
No
Yes
No

M, male; F, female; RPR, rapid plasma regain; TPPA, Treponema pallidum particle agglutination; Anti‑TP, Treponema pallidum antibody;
HIV, human immunodeficiency virus.

Table II. Patient clinical features.
Case

Number of lesion(s)

1
Single lesion
		
2
Single lesion
		
3
Single lesion
		
4
Multiple lesions (five)
		
5
Single lesion
		
6
Single lesion
		

Symptoms and durations

Treatment

Headache for ~6 months, and
vomiting for ~1 month
Intermittent headache and
dizziness for ~1 month
Headache and intermittent
vomiting for ~3 months
Headache with decreased muscle
strength for ~6 months
Sudden headache with limb
weakness
Headache with vomiting for
~2 months

Surgical resection and
Penicillin
Surgical resection and
Penicillin
Surgical resection and
Penicillin
Surgical resection and
penicillin
Surgical resection and
Penicillin
Surgical resection

Follow‑up
No recurrence at 12 months
No recurrence at 18 months
No recurrence at 18 months
No recurrence at 6 months
No recurrence at 12 months
Death one week after surgery

Figure 1. Syphilitic gumma of the right parietal cortex in a 38‑year‑old male. (A) Magnetic resonance images demonstrated a nodule with perilesional oedema
and hypointensity under T1WI, (B) slight hyperintensity in T2WI and (C) hypointensity in diffusion‑WI. (D) Postcontrast T1WI revealed a marked ring‑like
enhancement (white arrow) (E) with a dural tail (white arrow) adjacent gumma. (F) Haematoxylin and eosin staining revealed a small haemorrhage and extensive inflammatory cell infiltration, predominantly of lymphocytes and plasma cells (white arrows), in the gumma (magnification x200). WI, weighted images.

2 of the 6 patients under enhanced T1WI. This was described
as ‘the dural tail sign’ (Fig. 1E).

Whole‑body 18F‑FDG PET/CT was performed on a
single patient (patient 4) before surgery and at 6 months after
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Figure 2. Syphilitic gumma of the right frontal lobe in a 40‑year‑old female. Magnetic resonance images revealed a heterogeneous signal of the lesion under
(A) T1WI, (B) T2WI and (C) diffusion‑WI, with surrounding oedema. (D) Postcontrast T1WI revealed the mass with an irregular ring‑like enhancement and
an adjacent meningeal enhancement. (E) Non‑enhanced CT scans demonstrated a haemorrhage within the mass. (F) Haematoxylin and eosin staining revealed
extensive inflammatory cell (white arrow) infiltration (magnification x400). WI, weighted images.

Figure 3. Syphilitic gummata of the left cerebral hemisphere in a 50‑year‑old male. (A) Magnetic resonance images revealed a round mass with hypointensity
under T1WI, (B and C) hyperintensity under T2WI and diffusion‑WI, and a marked ring‑like (white arrows) (D) or nodular enhancement (white arrows) (E) on
gadolinium‑enhanced T1WI. (F) Haematoxylin and eosin staining indicated a small haemorrhage, angiosclerosis (white arrow) and inflammatory cell infiltration, mainly consisting of lymphocytes and plasma cells, in the gumma (magnification x200). (G) Pre‑operative whole‑body 18F‑FDG PET/CT indicated the
hypometabolic status of gumma and (H) no other primary or metastatic tumors. (I) An 18F‑FDG PET/CT follow‑up, 6 months after high‑dose penicillin treatment, indicates that the lesions tended to calcify post‑operatively. WI, weighted images; 18F‑FDG PET/CT, 2‑deoxy‑2‑(fluorine‑18)fluoro‑D‑glucose‑positron
emission tomography/computerized tomography.

surgery. The first 18F‑FDG PET/CT examination revealed
low uptake and low metabolism in the gumma (Fig. 3G) and
18F‑FDG uptake in the gumma was lower than that of normal
grey matter (Fig. 3G). No other primary or metastatic tumors

were identified in the patient (Fig. 3H). Follow‑up 18F‑FDG
PET/CT scans at 6 months after high‑dose penicillin treatment
revealed that the lesions tended to calcify post‑operatively
(Fig. 3I).
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Figure 4. Syphilitic gumma of the left frontal lobe in a 56‑year‑old male. (A) Magnetic resonance images indicated an irregular lesion with surrounding
oedema, hyper/isointensity under T1WI, (B) hypo/isointensity under T2WI, (C) hypointensity under diffusion‑WI and (D) a mild strip‑like enhancement on
gadolinium‑enhanced T1WI. (E) A non‑enhanced CT scan revealed a slight high‑density lesion. (F) Haematoxylin and eosin staining indicated a multifocal
haemorrhage (white arrow) and cheese‑like necrosis in the pathological tissues, with lymphocyte and plasmocyte infiltration, glial proliferation and intimal
hyperplasia around necrotic foci (magnification x200). WI, T1‑weighted images.

Figure 5. Syphilitic gumma in the fourth ventricle of a 32‑year‑old female. (A) Magnetic resonance images indicated a round mass, hypointensity under T1WI,
(B) hyperintensity under T2WI, (C) slight hyperintensity under diffusion‑WI and (D) a marked uniform enhancement on gadolinium‑enhanced T1WI. (E) An
unenhanced CT scan demonstrated a slight high‑density mass. (F) Haematoxylin and eosin staining revealed that many lymphocytes, monocytes and plasma
cells had infiltrated the gumma tissue with small vessel hyperplasia (white arrow) and fibrous tissue proliferation (magnification x400). WI, weighted images.

The pathological features. Syphilitic gumma is a classic
example of granulomatous inflammation. Microscopic examination showed that each of the resected lesions had multifocal
haemorrhage (Fig. 4F) and necrosis with small necrotic
vessels (Figs. 1F, 3F). There was also prominent perivascular
chronic inflammatory lymphocyte and plasma cell infiltration
surrounding areas of necrosis (Figs. 2F, 5F).
Discussion
Syphilis is a chronic infectious disease caused by
Treponema pallidum that is distinguishable among other
infectious diseases due to its large variety of clinical manifestations (2,4). According to guidelines from the Centers for

Disease Control and Prevention, syphilis can be divided into
the following four phases: Primary, secondary, latent and
tertiary (12). Neurosyphilis can occur at each of these stages
with various clinical presentations, including cranial nerve
dysfunction, meningitis and acute or chronic changes in mental
status. The main neuroimaging manifestations include diffuse
cerebral atrophy followed by cerebral infarction (13). However,
neurosyphilis may also be asymptomatic, which frequently
leads to a lack of diagnosis (14). Cerebral syphilitic gumma
is a rare manifestation of advanced meningovascular syphilis
that has presented following the introduction of penicillin
and usually occurs 10‑30 years after contracting syphilis (12).
However, the progression of syphilis is reported to be faster
in patients with HIV compared with those not infected with
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Table III. Neuroimaging findings of cerebral syphilitic gumma.
Case
1
2
3
4
5
6

T1WI

T2WI

DWI

Enhancement patterns Dural tail sign

Hyper/iso intensity
Hypo intensity
Hypo intensity
Hypo intensity
Hyper/hypo intensity
Hypo intensity

Hypo/iso intensity
Hyper intensity
Hyper intensity
Hyper intensity
Hypo/iso intensity
Hyper intensity

Hypo intensity
Hypo intensity
Hypo intensity
Hyper intensity
Hypo intensity
Iso intensity

Mild strip‑like
Marked ring‑like
Marked strip‑like
Marked ring‑like
Marked ring‑like
Marked homogeneous

No
Yes
No
No
Yes
No

CT

VE

High density
Low density
Low density
Low density
High density
High density

III
I
II
II
II
II

T1WI, T1‑weighted image; T2WI, T2‑weighted image; DWI, diffusion weighted image; VE, vasogenic oedema.

HIV (15). A definitive diagnosis can be difficult as syphilitic
gumma can present with a variety of central nervous system
manifestations that mimic other diseases, including malignant
neoplasms and other inflammatory diseases. In the present
study, the clinical manifestations of 6 patients were assessed and
were determined to be unspecific. Of the 6 patients, 3 patients
experienced headaches and vomiting, 2 patients exhibited
headaches and decreased muscle strength, and a single patient
suffered recurrent dizziness. None of the patients had typical
lesions of stage three syphilis, such as erythema and papules.
According to literature and the author's clinical experience, the
clinical manifestations of syphilitic gumma are not specific
for its diagnosis (9,11). The course, symptoms and signs of the
disease were not significantly different from those of other
brain lesions, including tumors, tuberculosis and abscesses,
except for the history of syphilis. However, in some cases, the
history of syphilis provided by patients is not objective or is
inaccurate as many patients with syphilis tend not to disclose
their disease history. Of the 6 cases assessed in the present
study, 4 cases were misdiagnosed as glioma, a single case
was misdiagnosed as a metastatic tumor and another case was
misdiagnosed as ependymoma. Neuroimaging may provide an
insight into the pathology of the diverse clinical manifestations
of gumma. MRI is the best choice for detecting central nervous
system diseases. Compared with CT, the signal characteristics
of MRI more accurately and objectively reflect the pathological
features of the lesions being investigated (16‑18). However, CT
is more sensitive for small calcifications, which is helpful for the
differential diagnosis of central nervous system diseases (19).
Fargen et al (20) reported that cerebral syphilitic gummata
were more common in men (64%) and in those aged between
18‑39 years in 156 cases that presented with 185 lesions.
Additionally, lesions may be located anywhere, but were
most common on the convexities (66%), as cerebral gumma
is thought to arise from a direct extension of syphilitic
meningovascular inflammation into the adjacent brain. This
inflammation usually entails extension from the pia mater or
via small intracerebral vessels that course into the subcortical
grey nuclei. In the present study, all lesions were located in a
superficial region of the cerebral hemisphere, except in a single
case where the lesion was located in the fourth ventricle. The
results of the present study are consistent with the findings of
this aforementioned study.
MRI generally demonstrated hypointensity under T1WI
and hyperintensity under T2WI with adjacent oedema,

while CT images revealed low density results. Occasionally,
syphilitic gumma was accompanied by haemorrhage, necrosis
or calcification, with a heterogeneous signal. In the present
study, all the masses performed as ring‑like, strip‑like or
uniform enhancements under gadolinium‑enhanced T1WI.
The enhancement pattern of the lesion was associated with the
disrupted blood‑brain barrier in the peripheral blood vessels
of inflammatory granulation tissue (7,8,13). In the present
study, 2 cases of dural enhancement were identified adjacent to
masses, which were deemed ‘dural tail sign’. Bourekas et al (21)
proposed that gummas are mass lesions of inflammatory granulomatous tissue. It was therefore hypothesized that the dural
tail is caused by reactive changes in adjacent connective tissue
and by hypervascularity. Additionally, pathological specimens
frequently exhibit dural thickening and inflammation adjacent
to cerebral gumma (7). The dural tail sign has also been
reported in previous studies on syphilitic gumma (7‑9,20,21).
In a previous study, Tsuboi et al (22) revealed that all the
cases studied exhibited marked enhancement with gadolinium
administration, with ~35% of cases presenting with perilesional meningeal enhancement and thickening or a dural tail
via MRI. Massive haemorrhage was also accompanied by
syphilitic gumma in a female patient. Therefore, the present
study speculated that the cause of haemorrhage may be associated with vascular endothelial cell injury and the long‑term
inflammatory stimulation of the vascular wall, leading to the
rupture of small vessels. A single case analyzed in the present
study with left hemisphere lesions of different sizes and
ring‑like enhancement on gadolinium‑enhanced T1WI was
misdiagnosed as brain metastasis before surgery. The patient
was pre‑operatively subjected to a whole‑body 18F‑FDG
PET‑CT to determine whether there were other primary or
metastatic tumors, but none were identified. 18F‑FDG PET/CT
examination revealed gumma exhibited a lower metabolism
and lower uptake of 18F‑FDG, and the 18F‑FDG uptake by
the gumma was lower than that of the surrounding normal
grey matter. Follow‑up 18F‑FDG PET‑CT scans 6 months
after high‑dose penicillin treatment, revealed that the lesions
tended to calcify post‑operatively. To the best of our knowledge, there are no studies assessing the 18F‑FDG PET/CT
results of syphilis gumma. Similarly, in one case report of
syphilitic gumma, CT perfusion revealed no increase in the
cerebral blood volume of the enhancing lesion compared
with the ipsilateral normal‑appearing white matter (23). The
6th case in the present study that had a mass in the fourth
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ventricle with uniform enhancement on gadolinium‑enhanced
T1WI was highly suspected to be ependymocytoma based
on pre‑operative MRI. In the present study, it was difficult
to distinguish between the gumma and ependymocytoma,
according to the neuroimaging findings. Due to the various
forms of intracranial gumma images and a lack of radiologist
experience, pre‑operative misdiagnosis occurs frequently in
clinical practice.
Intracranial syphilitic gumma have extensive differential
diagnoses, including glioma, metastasis, malignant meningioma and abscess. Malignant gliomas possess profuse
neovascularisation characterized by disorganized, irregular
and tortuous vessels with arteriovenous shunting (24). An
irregular tumor vascular structure consequently causes
abnormal vascular function with increased permeability
and perfusion (24,25). Malignant gliomas are characterized
by increased perfusion and heterogeneous disruption of
the blood‑brain barrier (26). The tumor exhibits irregular
ring‑like or nodular enhancement under gadolinium‑enhanced
T1WI and its margin presents vasogenic oedema with infiltrative tumor cells along with perivascular spaces (24‑26).
However, gumma is a chronic perivascular inflammation that
is characterized by the proliferation of small vessels and the
infiltration of lymphocytes and plasmocytes around regions of
necrosis. Patients with metastases usually exhibit a history of
primary malignant tumors and mostly occur in grey and white
matter junctions. Malignant meningioma presents features
of an aggressive disease, with no demarcation between the
tumor and brain parenchyma, and invasion of surrounding
structures, including the skull, scalp and venous sinus. They
characteristically invade the brain in a mushroom shape from
their dural attachment (27,28). However, syphilitic gumma
encroaches on and is closely associated with the meninges.
The edge of the lesion often intersects with the surrounding
meninges at an obtuse angle (2). The pus of most abscesses
show as hyperintense under DWI, hyperintense under T2WI
and as a peripheral hypointense rim and iso‑ to hypointense
under T1WI, which are characteristics of integument‑term
brain abscesses (29).
Functional MRI techniques, including magnetic resonance
spectroscopy (MRS), perfusion weighted imaging (PWI) and
DWI, are helpful for the diagnosis and differential diagnosis of
tumors and non‑neoplastic lesions. The proton‑MRS technique
produces an increase in the choline (Cho)/creatine (Cr) ratio and
a reduction in the N‑acetylaspartate (NAA)/Cr ratio in brain
tumors (30). In a previous study published by Ventura et al (31),
a mild increase in the Cho/NAA ratio in syphilitic gumma was
identified. Furthermore, the brain PWI reflected the degree of
tumor vascular proliferation and vascular permeability, but
PWI is not directly associated with damage of the blood‑brain
barrier (32,33). The perfusion of high‑grade glioma was significantly increased, while infectious lesions, such as brain abscess,
were significantly reduced (34,35). To the best of our knowledge, there are no studies on the magnetic resonance perfusion
imaging of intracranial syphilis gumma. However, it is speculated that functional MRI may be helpful in the diagnosis and
differential diagnosis of intracranial syphilitic gumma.
In conclusion, two important points are suggested
regarding the neuroimaging findings of intracranial syphilitic
gumma. First, syphilitic gumma predominantly appeared in
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the superficial part of the cerebral hemisphere, which mostly
involved the grey matter. Second, meningeal thickening and
enhancement adjacent to syphilitic gumma could be of great
significance. These two points, combined with advanced
neuroimaging techniques and laboratory examinations could
aid accurate pre‑operative diagnoses.
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