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a b s t r a c t   

A 43-year-old healthy female with no significant medical problems except for recently diagnosed pelvic 
inflammatory disease presented to our hospital with acute onset, severe head and neck pain. Brain imaging 
revealed a rim-enhancing lesion consistent with an abscess. The patient underwent successful surgical 
removal of the abscess and its capsule. Intraoperative cultures grew Streptococcus intermedius and she was 
discharged with a plan for four weeks of intravenous ceftriaxone. 
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Introduction 

Streptococcus intermedius is a gram-positive B-hemolytic pa-
thogen, belonging to the larger Streptococcus anginosus group [1]. 
This organism is part of the normal oral, gastrointestinal, and ur-
ogenital flora of the human body and is considered to be a low- 
virulence organism in immunocompetent patients but can be asso-
ciated with significant morbidity and mortality [2]. Reports have 
demonstrated a predilection for this organism to cause pyogenic 
infections, particularly brain and liver abscesses [1,3]. 

Brain abscesses caused by S. intermedius have been well-de-
scribed in the literature. However, brain abscesses in association 
with intrauterine device use and pelvic inflammatory disease (PID) 
are very rare. We describe the case of a healthy young female who 
was treated with guideline-based therapy for pelvic inflammatory 
disease yet developed a metastatic focus of infection to the brain, 
likely because of the pathogen causing her pelvic infection. 

Case presentation 

A 43-year-old Caucasian female with recently treated PID pre-
sented to the emergency department (ED) with severe neck pain and 
headache for six days. She denied fever, chills, shortness of breath, 
paresthesias, or focal neurological deficits. She had no recent upper 
respiratory infections, dental infections or procedures. On 

presentation she was hemodynamically stable and had a mildly 
elevated white blood cell count of 10,400/μL. Computed tomography 
(CT) imaging of the brain without contrast revealed a 16 × 17 mm 
right temporal lobe mass with substantial edema. CT imaging of the 
chest, abdomen, and pelvis were negative for a source of infection. 
The patient subsequently underwent Magnetic Resonance Imaging 
(MRI) of the brain with and without contrast which revealed the 
known right temporal mass (3.7 ×2.2 cm) with imaging features 
most consistent with abscess (Fig. 1). 

The patient had a long-standing history of intrauterine device 
(IUD) use. One month prior to admission she had a new IUD placed. 
Two weeks later, she presented to an outside ED with abdominal 
pain, nausea, and vomiting. CT of the abdomen and pelvis revealed a 
small amount of pelvic fluid and an appropriately positioned IUD. 
Pelvic exam was notable for yellow discharge, motion tenderness at 
the cervix as well as right adnexal tenderness. A wet mount was 
positive for clue cells, without evidence of trichomonads. Gonorrhea 
and chlamydia nucleic acid amplification testing of the discharge 
were negative and urine culture showed <  10,000 colony forming 
units (CFUs) gram positive flora. She received a dose of ceftriaxone 
and was discharged with a 1-week course of metronidazole and 2- 
week course of doxycycline for PID. She continued to have symp-
toms despite antimicrobial therapy and so her IUD was removed 
three days later, with resolution of symptoms. Repeat vaginal exam 
at that time was normal. Antimicrobial therapy with metronidazole 
was extended by an extra week and she was instructed to complete 
the 2 weeks of doxycycline. When she began to develop headache, 
however, she stopped doxycycline after only a week, having heard 
that this medication could cause headaches. 
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On admission to our hospital the patient was empirically started 
on vancomycin, ceftriaxone, and metronidazole. She underwent an 
uncomplicated right sided temporal craniotomy with evacuation of 
the abscess and its capsule. Intra-operative cultures grew S. inter-
medius, resistant only to clindamycin. Her pain improved sig-
nificantly after surgery and subsequent imaging showed regression 
of the surrounding edema. She was discharged on a 4-week course of 
ceftriaxone. Follow-up imaging one month after discharge showed 
mild persistent enhancement in the right posterior lateral temporal 
lobe so the patient’s antimicrobial therapy was extended for an 
additional three weeks. 

Discussion 

Pelvic inflammatory disease is the general term for infection of 
the female upper genital tract including the endometrium, fallopian 
tubes, ovaries, and pelvic peritoneum [4]. It is typically caused by 
ascending infection from the vagina and is secondary to sexual ac-
tivity and/or instrumentation. Symptoms of PID can include ab-
normal vaginal discharge, mild to severe lower abdominal pain, 
dyspareunia, and dysuria. Risk factors for PID include multiple 
sexual partners, younger age, previous history of PID, and bacterial 
vaginosis (BV). Usual pathogens in acute PID are Chlamydia tracho-
matis and Neisseria gonorrhoeae; less common pathogens include 
respiratory/enteric pathogens such as Streptococcus pneumoniae, 
Haemophilus influenzae, Escherichia coli and Bacteroides fragilis. 

Mycobacterium tuberculosis and Actinomyces spp are known patho-
gens of chronic PID [4]. 

Recommended treatment for outpatient cases of PID is doxycy-
cline for two weeks with metronidazole, plus a third-generation 
cephalosporin [5]. There has been a recent push to add me-
tronidazole to the PID treatment regimen for broader anaerobic as 
well as BV coverage [5,6]. Guidelines also discuss possible Myco-
plasma genitalium coverage with moxifloxacin, though the im-
portance of providing coverage for this pathogen is unknown [5]. An 
initial episode of PID is not an indication to remove an IUD. 

Pelvic abscess in the setting of IUD use is a well-described, albeit 
rare, phenomenon. Persistent inflammation and invasion of the tubal 
epithelium by bacterial pathogens result in the breakdown of the 
normal structure of the fallopian tubes and ovaries, leading to a 
leukocyte response and abscess formation [7,8]. Studies suggest that 
approximately one-third of patients with PID who are admitted to 
the hospital may have tubo-ovarian abscesses (TOAs). Metastatic foci 
to the brain are much rarer. Presumably they occur secondary to 
hematogenous spread from a pelvic site of infection. Only three 
cases of brain abscesses associated with IUD use have been reported 
in the literature [9–11]. Causative pathogens were Actinomyces, Fu-
sobacterium nucleatum, and Bacteroides fragilis. The authors postu-
lated that in these cases, uncontrolled or incompletely treated pelvic 
infection led to hematogenous spread of pathogens to the central 
nervous system, resulting in brain abscesses. 

To the best of our knowledge, this is the first reported case of a 
cerebral abscess caused by S. intermedius as a complication of IUD- 
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Fig. 1. MRI brain T1 (a–c) and diffusion-weighted (d) imaging depicting ovoid-shaped intra-axial mass in the posterior right temporal lobe measuring approximately 3.7 cm by 
2.2 cm. The lesion demonstrates peripheral enhancement which is more thick-walled inferiorly and laterally and more thin-walled near the deformed atrium of the right lateral 
ventricle. The lesion has central restricted diffusion. There is a large amount of surrounding vasogenic edema. Imaging features are most consistent with abscess. 
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associated PID. S. intermedius is known to be a normal part of the 
genitourinary (GU) microbiome, and we hypothesize that our patient 
had chronic pelvic and IUD colonization by this pathogen. The pa-
tient was treated appropriately for PID based on guidelines, and 
though she did receive ceftriaxone which is active against S. inter-
medius, one dose may not be sufficient for treatment. Metronidazole 
likely treated BV that may have been present, but doxycycline does 
not have good Streptococcus coverage and it is possible this pathogen 
escaped due to lack of targeted therapy. Despite the fact that our 
patient underwent IUD removal, she may have had continued as-
cending infection due to S. intermedius, which subsequently spread 
hematogenously to the central nervous system. 

Conclusion 

Cerebral abscesses following PID are rare and may be the result of 
hematogenous spread of organisms following acute infection or 
long-term colonization of the GU tract. Clinicians should be aware of 
this possible complication of PID in the setting of IUD use even in 
patients who received guideline-based treatment. 
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