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Abstract 
Juvenile myoclonic epilepsy (JME) is one of the most common types of idiopathic generalised epi-
lepsy. It starts in teenage years, yet it is frequently misdiagnosed or diagnosed very late, thereby 
resulting in inadequate therapy plan and worsening of symptoms. Timely diagnosis of JME is cru-
cial for the correct management of symptoms and prevention of disease development. In this case 
report we describe a case of a 33-year-old woman who did not receive appropriate care due to a 
late diagnosis of her JME condition. 
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1. Introduction 
Juvenile myoclonic epilepsy (JME) is a subtype of idiopathic generalized epilepsy, comprising 5% - 10% of all 
forms of epilepsy and 27% of idiopathic types [1] [2]. The incidence of JME in the general population is esti-
mated to be 1 case per 1000 - 2000 people internationally. However, the exact figures may be higher, as the 
condition is often misdiagnosed [3]. 

JME is characterised by myoclonia during awakening, generalised tonic-clonic seizures, typical absences and 
usually presents for the first time in adolescence [4]. Typically, the first seizure type to present is absence sei-
zures—these start anywhere between the ages of 5 and 16 years of age. Myoclonic jerks are seen about 1 to 9 
years later, with an average age of 14 or 15 years. Generalized tonic-clonic seizures appear a few months later 
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after that, although they can appear earlier [5]. Findings from some studies suggest that JME is slightly more 
prevalent among females than males. The reason is unknown. However, data from other studies indicate similar 
prevalence in both sexes [6].  

Diagnosis is typically made based on patient history. The physical examination should be normal. The elec-
troencephalography (EEG) is the most important test in making a diagnosis of JME. The EEG in untreated indi-
viduals is typically abnormal with what is known as a 3 - 6 Hz generalized polyspike and wave discharge [7];  
30% of patients may show a photoparoxysmal response or an abnormal EEG in response to flickering lights [8]. 
Magnetic resonance imaging (MRI) is typically normal. Some patients with brain MRIs, particularly if the MRIs 
are high-definition (or high-Tesla) studies, have shown minor abnormalities of cortical development [9] [10]. 

Timely diagnosis of JME is crucial for the correct management of symptoms and prevention of disease de-
velopment [11]. In general, excellent seizure control can be achieved in JME patients with relatively low doses 
of appropriate anticonvulsants (e.g., valproic acid) [12]. Women are often started on alternative medications due 
to valproic acid’s high incidence of fetal malformations [13] [14]. Lamotrigine, levetiracetam, topiramate, and 
zonisamide are alternative anti-epileptic medications with less frequent incidence of pregnancy related compli-
cations, and they are often used first in females of childbearing age. Carbamasepine may aggravate primary ge-
neralized seizure disorders such as JME. Treatment is lifelong. Patients should be warned to avoid sleep depri-
vation. The risk of recurrence is higher than 80% if anticonvulsants are withdrawn; hence, lifelong treatment is 
usually necessary. 

Prognosis is often included as part of a syndromic complex, but the long-term course of JME has never been 
very clear. With due respect to the Revised Terminology creators, the name JME contributes to a confounded 
perception of its prognosis. The term “juvenile” refers to the age of onset, but for many patients, families, and 
even practitioners, the term implies that as the patient matures, the syndrome will resolve. JME is not a pediatric 
epilepsy syndrome likely to remit with the passing of adolescence, but this is belied by its very nomenclature [15] 
[16]. 

However, often the diagnosis is established late, when disease had progressed or suboptimal treatments were 
prescribed. Consequently, seizures may aggravate and side effects from ineffective treatments could reduce the 
quality of life of JME patients. We have previously proposed various improvements for diagnosis of JME. In 
this report we present a case of a 33-year-old woman, who was diagnosed with JME late in the disease estab-
lishment, and how subsequent changes in her treatment plan improved her symptoms and quality of life.  

2. Case Report 
A 33-year-old woman was referred to the Neurological Centre of Epileptology, Neurogenetics and Brain Re-
search of the University Clinic for the first time in October 2015. She complained about episodes of short-term 
loss of consciousness without falling, with termination of started action and with post-episode confusion. Fre-
quency of the documented episodes was up do daily. She also described very rare (once a year) episodes with 
falls and generalised muscle spasms, as well as muscle twitching in the superficial sleep stages. Finally, she re-
ported pains in the frontal lobe and between the eyes, sometimes of high intensity, which could be interrupted 
with dehydration therapy (oral glycerol solution).  

The patient’s anamnesis revealed that at the age of 8, she suffered a trauma of the frontal bones, with breaks 
around the nose area, as a result of a swing blow, which was treated conservatively. Approximately 6 months 
post-incident, absences presented, which at the time were linked to her frontal bone trauma by her general prac-
titioner (GP). The frequency of these absences was very high, up to 40 times a day, though to retrospectively 
confirm true reason of these episodes is not possible (video-EEG monitoring was not performed). Absences 
grew more frequent after sleep deprivation and with stress.  

At the age of 18, after a stress-inducing situation, generalised tonic-clonic seizures appeared, which happened 
predominantly in the early hours at home, and less frequently at work, in the first half of the day.  

The disease subsequently progressed due to inadequate pharmacotherapy. The patient received barbiturates, 
carbamazepine and acetazolamide. There was also an attempt to introduce valproate (Depakine) without control 
of valproic acid levels in the blood, but without any registered clinical effect. The last course of barbiturate 
(Benzonal) was prescribed 2.5 years ago and no further anti-epileptic therapy was administered. Approximately 
6 months ago, myoclonic seizures during superficial sleep stages presented in addition to the other symptoms. 

Despite progressive disease and inadequate treatment plan, the patient successfully completed her third-level 
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degree in economics and worked her way up to a senior management role. Her current status is unemployed, she 
is married and has a daughter aged 12. Pregnancy age was 21 years old and no generalised tonic-clonic seizures 
were observed for the duration of pregnancy, though absences remained. Lactation continued for 6 months 
post-birth and no generalised tonic-clonic seizures were observed during that period.  

MRIs of the brain in 2008 and 2010 were normal, but revealed signs of chronic mild sinusitis, though the pa-
tient is currently not registered with an ENT doctor.  

In 2015 the patient underwent routine EEG within a health service initiative, and at frequency of 16 Hz, pho-
tosensitive typical absence was registered, up to several minutes. The patient was referred to a specialised con-
sultant neurologist-epileptologist due to futility of the previous treatment plans prescribed elsewhere.  

Following the consultation, the patient was deemed adequate and critical intellect corresponded to her age and 
education level. The general mood was balanced, with slight elevation of situational anxiety. Skin was clear, 
lymph nodes were not palpable and cranial nerves were intact. No sensitivity disorders, meningeal signs or pel-
vic problems were observed.  

The initial diagnosis was idiopathic generalised epilepsy: JME with typical myoclonic absences, including 
photosensitive, rare generalised tonic-clonic seizures and uncompensated myoclonia of limbs in the superficial 
sleep stages. Concomitant diseases included chronic facial pains (prosopalgia) based on recurrent chronic sinusi-
tis resulting from a trauma of the facial bones of the skull in the past. 

Further additional tests were: 
As a result of the recommended additional tests, video-EEG monitoring (3 h) registered a pattern of frequent 

typical absences of high intensity (Figure 1), with a tendency to escalate in frequency and power under hypoxia 
and during sleep. Average frequency of absences during 24 hours was over 150, which demanded an immediate 
administration of antiepileptic drugs.  

Depakene chronosphere dose scheduling was initiated as follows: 
Week 1:   100 mg in the morning + 100 mg in the evening 
Week 2:   100 mg in the morning + 200 mg in the evening 
Week 3:   200 mg in the morning + 200 mg in the evening 
Week 4 onwards: 200 mg in the morning + 300 mg in the evening regularly. Morning-evening interval was 12 

hours minimum.  
Repeat observation of the woman in December 2015 revealed an improvement in disease symptoms. Episodes 

with loss of consciousness ceased, memory and mental activity improved, as well as overall health, mood and 
general wellbeing. It is noteworthy that the patient reported improvements in family relationships, where pre-
viously she found it challenging to communicate effectively with her husband and daughter. Video-EEG moni-
toring (3 h) no registered a pattern of typical absences and photosensitivity response (Figure 2). Therapeutic 
drug monitoring showed normal level valproic acid in serum-63 µg/mL (the recommended range for the treat-
ment of epilepsy is 50 - 100 µg/mL total valproic acid). The dosage was optimal for her, because the valproic 
acid level was within the therapeutic range and the patient was receiving treatment benefits (e.g., suppression of 
seizures or mood swings) without adverse effects [17] [18]. 

3. Discussion  
In 1822, “myoclonus” was described as “a symptom associated with epilepsy” by Pritchard [19]. Delasiave in 
1854 termed it “petit mal moteur”. In 1867, Herpin gave the first detailed description of a patient with juvenile 
myoclonic epilepsy (JME) calling the myoclonic jerks “secousses”. In 1881, Gowers classified the jerks among 
the generalised “auras” and considered them to be epileptic. Unvericht described progressive myoclonic 
epilepsy in 1901 but failed to recognise the existence of more benign variants. In 1957, Janz and Christian 
published their article on 47 patients with “impulsive petit mal”. Lund in 1975 introduced the term JME and this 
term was soon admitted into the international classification system thereafter. Until now, JME continues to be 
under-appreciated and under-diagnosed. Accurate diagnosis is important as it usually responds well to treatment 
with appropriate anticonvulsants and misdiagnosis often results in unnecessary morbidity. In addition lifelong 
therapy is usually indicated as the natural history is one of relapse off treatment, even after a prolonged 
seizure-free period [20]. 

Many clinicians believe that in the presence of an adequate supportive history, EEG abnormalities, normal 
intelligence, and normal neurologic findings, neuroimaging studies are unnecessary. Typical electroencephalo-  
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Figure 1. Video-EEG monitoring before correction of JME treatment (visit 1): the typical EEG abnormality consists of a 
generalized 3- to 4-Hz double spike (a) or spike (b) and slow-wave discharges lasting 12 (a) and 10 seconds (b). Amplitude 
of paroxysmal activity −200 - 270 μV.                                                                           
 
graphic abnormalities are highly supportive of the clinical diagnosis of JME. However, the clinical scenario 
might not be as clear as the classical description would suggest. As this case report demonstrates, delayed diagnosis  
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Figure 2. Video-EEG monitoring after correction of JME treatment (visit 2): no any epileptiformicinterictal EEG abnormal-
ity (a) (b). Amplitude of normal brain activity −35 - 50 μV.                                                                
 
(and/or misdiagnosis) of JME directly impacts development of the disease. Inadequate treatment allows aggra-
vation of seizures and worsening of the condition, alongside undesired side effects and emotional stress, all of 
which significantly reduce patients’ quality of life. Such mistakes in diagnosis are common and widespread not 
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only in the Siberian Federal Region in Russian Federation, but also in other countries [11] [21]. It is essential 
that patient’s anamnesis is thorough and detailed. This can be facilitated by active questioning about presence of 
myoclonic seizures in patients, who may be ignoring (or not remembering) these episodes, especially at first 
presence. In addition, family members, friends, classmates and teachers could be quizzed to get a more complete 
picture of the disease. Awareness should be raised among GPs to flag such conditions and thoroughly investi-
gate causes of seizures.  

It is important to keep in mind the possibility of childhood or juvenile absence epilepsy transformation into 
JME in young patients to maximise a timely and correct diagnosis [6]. Catching JME early will enable correct 
management of the disease and subsequent long-term improvement in quality of life. 

The selection of antiepileptic drugs for the treatment of JME depends on several factors, including the pa-
tient’s comorbidities, preferences, previous history of adverse events, gender and pharmacogenetics [17]. In 
most patients with JME, seizures are well controlled with monotherapy. Valproic acid has been considered the 
treatment of choice for JME for many years, but epileptologists are increasingly using other choices as first-line 
therapies. Approximately 80% of patients with JME become seizure free with valproate monotherapy. Also, 
other antiepileptic medications including levetiracetam (LEV), lamotrigine (LTG), topiramate (TPM) and 
zonisamide (ZNS) may be used as first line or as add-on therapy. 

In medical school, physicians are taught to treat patients and not serum concentrations. A low-dose require-
ment is not unusual; in fact, the great majority of patients with JME need relatively low levels of anticonvulsants 
to achieve adequate seizure control (as long as it is an appropriate medication for the syndrome) [22]. 

Precipitating factors for seizures should be avoided. These include avoiding moderate to heavy consumption 
of alcohol, fatigue, and photosensitising lights. Patients should be encouraged to develop regular sleeping habits. 
Advice regarding driving restrictions, working at height, and supervised swimming is appropriate. During preg-
nancy, the risks of discontinuing treatment outweigh the benefits. The importance of pre-pregnancy counselling 
and the addition of folic acid is an essential part of management in women of childbearing potential [20]. A 
great majority of children born to women taking anticonvulsant monotherapy are healthy. Valproic acid and di-
valproex sodium clearly pose a recognized risk of neural-tube defects (category D) that is higher than the risk 
associated with older anticonvulsants. Evidence suggests that supplementation with folic acid may decrease this 
risk [14] [18] [22].  

In general, low doses of appropriate anticonvulsants are needed to successfully treat JME. The goal of 
pharmacological management is to render the individual seizure-free without side effects of the medication. 
Treatment with phenytoin, carbamazepine, or phenobarbital may control some seizure components of JME 
(typically at high doses), but these drugs may increase seizure frequency (e.g., myoclonic exacerbation with 
carbamazepine) and occasionally precipitate new seizure types, such as absence seizures [22]. Treatment with 
lacosamide may be effective in the treatment of JME, larger studies are needed to explore efficacy and role of 
lacosamide in the treatment of this disorder [23]. About 80% - 90% of patients with JME respond to appropriate 
antiepileptic treatment and achieve seizure freedom,and about 15% of patients become intractable.The predic-
tors of pharmacoresistance include 1) the coexistence of all three seizure types (myoclonic jerks, absence sei-
zures, and GTCS) and 2) the existence of associated psychiatric problems [24]. 

4. Conclusions 
A 33-year-old woman, having a disease onset at the age of 8, was first surveyed in special Neurological Center 
and JME was diagnosed. Administration of non-recommended drugs in the treatment of the disease significantly 
reduced the patient’s quality of life and as a result of correct diagnosis and appropriate treatment of the disease 
the patient’s condition and her quality of life have stabilized. 

Although JME has been described as a benign condition, it should be borne in mind that any condition that 
places the patient at risk for GTCS increases morbidity and mortality. Failure to diagnose the condition increases 
the patient’s morbidity. All patients require lifelong treatment. As mentioned, patients with JME are at increased 
risk of relapse if treatment is discontinued [20]. 

Informed Consents 
Informed consent was obtained from the patient. 
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Abstract 
We report here a 17-year-old boy with a complicated presentation of undifferentiated juvenile 
idiopathic arthritis, vision-threatening uveitis and chronic recurrent multifocal osteomyelitis 
(CRMO) in the pelvis. His severe iritis needed subtenon injections and only responded to inflix-
imab after failing multiple biologics. Unfortunately he later developed infliximab-associated pso-
riasis. A combination of infliximab and ustekinumab induced remission of his arthritis, osteomye-
litis, uveitis and psoriasis without experiencing severe infections. 

 
Keywords 
Juvenile Idiopathic Arthritis, Uveitis, Psoriasis, Chronic Recurrent Multifocal Osteomyelitis, 
Infliximab, Ustekinumab 

 
 

1. Introduction 
Chronic recurrent multifocal osteomyelitis is a rare condition [1] that may coexist with ankylosing spondylitis [2] 
[3], psoriasis [4] [5], and inflammatory bowel disease (IBD) [4] [6]. Patients usually present with persistent bone 
pain. It is a diagnosis of exclusion and X ray is usually the first imaging modality. However, X rays lack sensi-
tivity compared to bone scan and whole-body MRI [7] [8]. Whole-body MRI [9] is the most sensitive modality 
to identify involved areas because symmetrical lesions commonly occur near growth plates that bone scan fails 
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to detect. Focal MRI is helpful to evaluate affected sites with more details when whole-body MRI is not availa-
ble. When CRMO is suspected in appropriate clinical setting, it is important to obtain further imaging when af-
fected sites are difficult to assess.   

Acute anterior uveitis is most commonly seen in children with enthesitis-related arthritis [10]-[12] and 
presents with eye pain, redness and photophobia. Steroid eye drops are the first-line treatment. But often sys-
temic medications such as methotrexate and/or monoclonal anti-TNF agents are necessary to induce inactive 
disease and preserve vision [13]-[16]. 

Despite their therapeutic effectiveness, anti-TNF agents may cause worsening or new onset of psoriasis in 
adults and children. The mechanism is not well defined, but this has been seen in patients taking anti-TNF 
agents for a variety of conditions including inflammatory bowel disease, rheumatoid arthritis, and ankylosing 
spondylitis [17]-[21]. The current recommendation when psoriasis develops is to discontinue or switch to anoth-
er anti-TNF agent when the affected skin area is greater than 5% of total body or palmar plantar psoriasis has 
developed [21]. For patients with refractory uveitis, monoclonal anti-TNF agents are reported to have the best 
efficacy [13]-[16]. When patients have complications with anti-TNF associated psoriasis, it poses a practical 
challenge to their care.  

2. Case Background 
In 2009, at age 10 years 11 months, a Caucasian male presented with pain and swelling in his fingers, knees, an-
kles, toes, and pain in his hips, mid back and temporomandibular joints (TMJs) accompanied by greater than 2 
hours of morning stiffness. He also had a thickened crusty rash on his scalp which was consistent with seborr-
heic dermatitis. He was treated with prednisone by his primary pediatrician; with taper to 5 mg daily, his symp-
toms recurred. He was seen by pediatric rheumatology in August 2009 and was taking prednisone 10 mg daily, 
iron 325 mg daily, ibuprofen 400 mg twice daily. At birth, he had apnea but went home on the same day as his 
mother. At age of 2, he had intoeing and was diagnosed with anterior tibial torsion. At age of 4, he had a mildly 
displaced distal tibial and fibular fracture due to injury, which healed after casting. His review of systems was 
positive for headaches, joint swelling, joint pain, poor sleep, weight loss, and the scalp rash. His family history 
was positive for asthma (his brother), rheumatoid arthritis (cousin) and polyarteritis nodosa and renal transplant 
(cousin). On his physical exam, his weight was 46.7 kg (90.7th percentile) and height was 1.40 m (32.3th percen-
tile) with normal temperature, blood pressure and pulse. His exam was notable for swelling, tenderness and 
warmth in right 2nd to 4th metacarpophalangeal joints (MCPs), right 1st to 4th distal interphalangeal joints (DIPs), 
left 1st, 2nd, 3rd, and 5th DIPs and left 2nd, 3rd, 5th MCPs, knees, ankles, and subtalar joints and decreased mouth 
opening (2.5 cm) without deviation. He was unable to make a fist or do a squat. He had tenderness over the 
greater trochanter areas bilaterally. There was no leg length discrepancy. Modified Schober test was 21 cm. His 
skin was clear except a very thick crusting patch on his scalp. He did not have nail pitting or dactylitis. His ini-
tial laboratory testing revealed normal white blood cells (WBC), hemoglobin, hematocrit, platelet, alanine ami-
notransferase (ALT), aspartate aminotransferase (AST), blood urea nitrogen (BUN), creatinine, c reactive pro-
tein (CRP) 8.73 mg/dL (normal < 0.28), erythrocyte sedimentation rate (ESR) 45 mm/hr (normal < 10), negative 
urine analysis, positive p-ANCA, negative PR3 and MPO, rheumatoid factor, anti-cyclic citrullinated peptide 
antibody (anti-CCP), and positive HLA-B27 with antinuclear antibody (ANA) 1:320. Bilateral knee and ankle X 
rays showed mild osteopenia without signs of erosion or joint space narrowing. No MRI was obtained at diag-
nosis because there was no concern of chronic osteomyelitis at that time. 

3. Clinical Course 
Detailed course was illustrated in Figure 1. He was diagnosed with undifferentiated juvenile idiopathic arthritis 
based on duration of arthritis longer than 6 weeks, the age of onset of arthritis in a male > 6 years, positivity of 
HLA-B27, possible psoriasiform scalp rash and acute anterior uveitis based on International League of Associa-
tions for Rheumatology (ILAR) criteria [22]. He was treated with subcutaneous methotrexate at 25 mg per week 
and prednisone at his first visit. Fluocinonide was prescribed for his scalp rash. His scalp rash resolved at his re-
turn visit in November 2009. Multiple joint injections were performed due to persistent arthritis until etanercept 
was started at 50 mg weekly in September 2010. Heself discontinued methotrexate two months later.  

In April 2011, he developed florid uveitis in his right eye that was treated with prednisolone eye drops. On his 
eye exam in June 2011, he still had 1 - 2+ injection, 3 - 4+ cells in anterior chamber, posterior synechiae, 1+ cell  
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Figure 1. Clinical course including the onset and progress of arthritis, uveitis, psoriasis, and chronic osteomyelitis is shown. 
Major procedures including intraarticular corticosteroid injections and subtenon injection as well as systemic medications 
usage are listed.                                                                                                   
 
in vitreous of his right eye. Because of persistent active uveitis, he received his first subtenon injection to the 
right eye at the end of June 2011. In addition, his left knee and TMJs were injected on the same day for active 
arthritis. Infliximab 5 mg/kg (300 mg) along with low dose methotrexate (7.5 mg po weekly) were initiated in 
July 2011 to better control his uveitis.  

His uveitis responded to this treatment regimen within a month. Infliximab dose was increased from 5 mg/kg 
(300 mg) to 6 mg/kg (400 mg) after a uveitis flare. Due to poor intravenous access, infliximab was switched to 
adalimumab 40 mg every other week in September 2012. His uveitis became active in November 2012 and con-
tinued to worsen despite using difluprednate eye drops 2 - 6 times a day. Switching back to infliximab with a 
surgical port quickly resolved his uveitis.  

In November 2012, he developed skin lesions diagnosed as psoriasis on his scalp, behind the right ear and on 
the left upper arm. In February 2013, his left greater trochanter bursa was injected with glucocorticoid. The pso-
riasis spread to his entire body with diffuse lesions on his trunk, arms and legs and hyperkeratotic fissured pla-
ques on his palms and soles (Figure 2). Topical treatments including ketoconazole 2% shampoo, tar and sali-
cylic acid shampoos, fluocinonide 0.05% scalp oil for the scalp and topical clobetasol 0.05% ointment, calcipo-
triene 0.005% cream or protopic 0.1% ointment for the body were not successfully though he was not compliant 
consistently. Oral cyclosporin at 4 mg/kg was started. His diffuse body rash cleared, but the scalp, palm and sole 
plaques persisted. Cyclosporine was eventually discontinued due to hypertension.  

In March 2013, MRI of pelvis with and without contrast was performed due to persistent hip pain. This re-
vealed edema in the right ilium at the posterosuperior aspect of the acetabulum. He was switched to tocilizumab 
infusion 8 mg/kg (600 mg) every 2 weeks due to persistent infliximab-associated psoriasis. However, his uveitis 
flared in June 2013 and required a second subtenon injection in his right eye. In July 2013, tocilizumab was 
switched back to infliximab at 6 mg/kg (500 mg) every 4 weeks due to inadequate control of uveitis and arthri-
tis.  

In July 2013, pelvis MRI was repeated and revealed increased bone edema in acetabulum and new edema in 
proximal femurs consistent with chronic recurrent multifocal osteomyelitis (CRMO) (Figure 3). Due to the  
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Figure 2. Psoriatic skin lesions in scalp, palms and lower extremities are shows on the top panel 
prior to starting ustekinumab. Near complete resolution of psoriatic lesions 6 months after start-
ing ustekinumab are shown on the bottom panel.                                                   

 

 
Figure 3. Coronal short tau inversion recovery (STIR) sequence of pelvic MRI in July 2013 (left 
panel) and December 2013 (right panel) are shown. Arrows indicate active bone inflammation 
with hyperintense signals.                                                                       

 
classic chronic course, multifocal bone lesions, and associated psoriasis, it was felt that bone biopsy was not 
needed. In September 2013, his Infliximab dose was increased from 6 mg/kg to 10 mg/kg every 4 weeks. He re-
ceived one dose of 70 mg (1 mg/kg) pamidronate for his CRMO and had severe reactions including dysuria and 
headache. He has been consistently given infliximab every 4 - 6 weeks at 10 mg/kg (800 mg) since October 
2013. Whole-body MRI was not available so a repeat MRI of pelvis was obtained in December 2013 and 
showed resolution of previously seen bone edema (Figure 3).  
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An attempt to resolve the psoriasis was made by decreasing frequency and dosing of infliximab between 
March and September 2014 but did not help. Additionally, he had a mild flare of uveitis during this period 
which resolved quickly with short courses of difluprednate eye drops. His palmar, plantar psoriasis and scalp 
psoriasis persisted. In June 2014, ustekinumab 45 mg was initiated and has continued every 3 months. Four 
months later his skin had cleared by greater than 50%. Six months after starting ustekinumab, his skin lesions 
were 90% clear (Figure 2).  

He had another uveitis flare in September 2014. His infliximab dose was increased to 12.5 mg/kg (1000 mg) 
for 2 doses and his difluprednate eye drop was restarted at 1 drop twice daily for 3 weeks, which quickly re-
solved his uveitis. His infliximab dose was decreased back to 10 mg/kg (800 mg) every 4 weeks since Novem-
ber 2014. Another follow-up MRI of pelvis was done in December 2014 and showed no recurrence of bone in-
flammation.  

He did not follow up with an ophthalmologist until April 2015 when he was found to have 1+ cell in right eye. 
Difluprednate eye drop was restarted at 1 drop twice daily while keeping infliximab at 800 mg every 4 weeks. In 
September 2015, he had eye pain and photosensitivity in his right eye and self-initiated difluprednate1 drop 
twice daily until he saw ophthalmologist at the end of September 2015. At that exam, there were 1 - 2+ cells in 
his right anterior chamber. His posterior subcapsular cataract is mild and stable. Visual acuity corrects to 20/20.  

In summary, his uveitis, arthritis and CRMO have been reasonably controlled by infliximab and his psoriasis 
almost resolved with the addition of ustekinumab. 

4. Discussion 
This case highlights the importance of imaging studies to detect CRMO. Our patient has features of Enthesi-
tis-related arthritis (HLA-B27 positive, acute iritis, arthritis in a male older than 6) which has been reported to 
associate with CRMO [23]. In our patient, persistent pain raised concern of another associated condition, CRMO. 
MRI was useful to identify the active bone inflammation despite a normal joint exam. Comparing to other im-
aging modalities, such as bone scan and x ray, MRI is more sensitive in detecting bone lesions for CRMO [7] [9] 
and MRI remains an important disease-monitoring tool for CRMO [24] [25]. 

The treatment of CRMO comprises of a variety of medications including nonsteroidal anti-inflammatory 
drugs (NSAIDs), methotrexate, sulfasalazine, anti-TNF agents and bisphosphonate [4] [24]-[27]. In a recent re-
port, combination of methotrexate and infliximab with or without bisphosphonate has shown significantly de-
creased pain, inflammation marker and severity of bone edema in CRMO [25]. In our patient, a single dose of 
pamidronate and increasing dose of infliximab induced near resolution of bone inflammation 5 months later as 
confirmed by repeated MRI. His CRMO remained inactive with infliximab at 10 mg/kg every 4 - 6 weeks.  

Psoriasis can be associated with CRMO as well as induced by TNF alpha inhibitors [17]-[21]. His psoriasis 
occurred after the initiation of monoclonal anti-TNF agents, infliximab and adalimumab. The timing of devel-
opment of his psoriasis implied a role of anti-TNF agent to induce psoriasis. Anti-TNF agents have been asso-
ciated with psoriasis in adults and children [17] [19] [28]. The mechanism is unclear but recent study in pediatric 
Crohn’s disease population suggested a link of higher risk of anti-TNF associated psoriasis with homozygous 
polymorphism of IL23 receptor [28]. Unfortunately, infliximab was the most effective biologic for our patient’s 
uveitis, which posed a practical challenge to the care of hispsoriasis. His psoriasis failed to respond to topical 
glucocorticoids (partly due to poor compliance). IL 23 is essential in the development of Th 17 lymphocytes [29] 
which is an important pathway driving the disease process in psoriasis. Ustekinumb, an IL12/23 blocker, has 
been shown effective in treating psoriasis for adults and approved by FDA [30]. It was reported as effective in 
children in a recent randomized clinical trial [31]. 

The combination of ustekinumab and anti-TNF agents has been used for refractory psoriasis in adult patients 
with psoriatic arthritis [32]. Based on 16.2 patient-years observation, psoriasis area severity index (PASI) de-
creased from between 11.2 and 30 to between 1.2 and 3 after adding ustekinumab to anti-TNF agent. Among 4 
patients, one developed relapsing herpes zoster, one developed a skin infection both resolved after standard an-
tibiotic treatments. Another patient developed a retrotonsillar abscess which resolved after incision and intra-
venous antibiotics. 

Indeed, our patient responded to ustekinumab added to infliximab within 4 months with 50% clearance and 
further improvement of 90% clearance after 6 months of treatment. Combining two biologic treatments may po-
tentially increase the risk of infection. Our patient has not had any infections for the 15 months of observation 
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while receiving a combination of anti-TNF alpha and anti-IL 12/23 agents. In an animal model for rheumatoid 
arthritis, bispecific antibody that blocks both TNF alpha and IL-17 improved joint inflammation more than any 
single blockade of these two cytokines [33] [34]. Thus, combining anti-TNF alpha and anti-IL 17 may provide a 
treatment option for complicated patient like ours with refractory uveitis, chronic arthritis, chronic osteomyelitis 
and severe psoriasis. 

5. Conclusion 
MRI should be considered to evaluate unexplained bone pain in children with JIA as chronic recurrent multifoc-
al osteomyelitis can occur. When TNF alpha inhibitor-associated psoriasis fails to respond to topical therapy, 
combining ustekinumab with TNF alpha inhibitor may be considered when risks are assessed fully.  
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Abstract 
A 59-year-old man, who was treated for schizophrenia and psoriasis vulgaris with risperidone and 
cyclosporine, presented with high fever and myalgia. Those did not respond to treatment for neu-
roleptic malignant syndrome for two weeks, and multiple organ dysfunction developed, so he was 
admitted to our hospital, but died two days later. Autopsy detected the hemophagocytosis, Epstein 
Barr Virus (EBV)-reactivated cells, and the absence of glomerulonephritis and interstitial tubulitis. 
We considered that hemophagocytic syndrome (HPS) and myalgia were caused by reactivated EBV 
and the viremia under immunosuppression, and renal failure was caused by sepsis-like state by 
cytokine storm of HPS. 
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1. Introduction 
Hemophagocytic syndrome (HPS) is a rare disorder of the immune system that is synonymous with macrophage 
activation syndrome [1]. Natural killer (NK)/T cells that, for hereditary or acquired reasons, are unable to lyse 
target cells, such as infected or malignant cells, proliferate and release a large amount of interferon-γ. This in-
duces the proliferation of macrophages, invasion into the liver, spleen, and lymph nodes, and the release of fur-
ther inflammatory cytokines including TNF-α [2]. HPS causes a cytokine storm. 

HPS may be caused by infections, malignancies, or rheumatic diseases [3]. Infection accounts for 50% of all 
cases of HPS, and viral infection for 69% of all cases of infection-related HPS. Moreover, Epstein Barr Virus 
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(EBV) accounts for 43% of viral infections [4]. EBV-associated HPS is an EBV-lymphoproliferative disorder 
(EBV-LPD) of NK/T cells [5]-[7]. EBV typically invades B cells via the B cell-specific CD21 antigen and in-
fects latently; however, EBV infects NK/T cells incidentally, resulting in HPS as well as infectious mononucle-
osis [5] [8] [9]. 

We herein report a case of EBV-associated HPS receiving immunosuppressive therapy. We also discuss the 
pathophysiology of acute kidney injury (AKI) and the clinical symptoms preceding HPS. 

2. Case Report 
A 59-year-old man, who had been treated for schizophrenia and psoriasis vulgaris with the oral administration of 
1 mg risperidone and 300 mg cyclosporine, presented to another hospital with high fever and myalgia. He was 
diagnosed with neuroleptic malignant syndrome, and was admitted to the hospital for treatment; however, these 
symptoms persisted for more than two weeks. Moreover, renal and liver dysfunction developed; therefore, he 
was admitted to our hospital. A physical examination revealed a body temperature of 38.8˚C, pulse rate of 110 
beats per minute, respiratory rate of 30 breaths per minute, and blood pressure of 80/55 mmHg. He was drowsy 
and had leg edema. Laboratory data showed pancytopenia, metabolic acidosis, and liver and kidney dysfunction 
(Table 1). Urinary findings were mild hematuria and proteinuria (Table 1). Chest and abdominal computed to-
mography (CT) showed that there were no obvious inflammatory findings, except for mild swelling of the su-
perficial lymph nodes (Figure 1). In order to treat circulatory failure and multiple organ dysfunction, he under-
went continuous hemodiafiltration and endotoxin adsorption using catecholamine and antibiotics under artificial 
ventilation. In spite of intensive care, he died after two days. Autopsy showed that hemophagocytosis was 
present in bone marrow (Figure 2(a)). Macrophages had infiltrated the lymph nodes and liver (Figures 2(b)-(e)), 
and EBV-reactivated cells were detected in bone marrow, the lymph nodes, and spleen by staining for the 
 
Table 1. Laboratory data on admission.                                                                                 

Peripheral blood   Coagulation study   
WBC 1960 /μl  PT-INR 1.3  
RBC 306 × 104 /μl  aPTT 59.3 sec 

Hb 10.3 g/dl  FDP 97 mg/dl 

Ht 29.4 %  D-dimer 62.5 mg/dl 

Plt 11.7 × 104 /μl     

   Infection    
Blood chemistry    HBs antigen  Negative 

TP 5.2 g/dl  Anti-HCV antibody Negative 

Alb 2.6 g/dl     
AST 391 IU/ml Arterial blood gas analysis  
ALT 118 IU/ml  pH 7.209  
LDH 888 IU/ml  PO2 108 Torr 

T-bil 1.6 mg/dl  PCO2 20.7 Torr 

BUN 54 mg/dl  3HCO−  7.9 mEq/l 

Cr 4.67 mg/dl  BE −18 mEq/l 

Na 138 mEq/l  Lactate 4.5 mg/dl 

K 3.6 mEq/l     
Cl 107 mEq/l Urinalysis    

CPK 417 IU/ml  Gravity 1.008  
CRP 22.7 mg/dl  pH 5  

    Protein +/−  

    Occult blood +/−  
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Figure 1. Findings for chest and abdominal CT on admission. (a) Chest CT revealed mildly swollen axillary lymph nodes 
(arrowhead); (b) Abdominal CT showed mildly swollen inguinal lymph nodes (arrowhead).                                     
 

 
Figure 2. Findings for bone marrow, lymph nodes, liver and spleen in autopsy samples. (a) Hemophagocytosis was detected 
in bone marrow (HE stain, arrowhead). (b) (c) Macrophages infiltrated the lymph nodes ((b) HE stain, (c) CD68 stain). (d) (e) 
Macrophages infiltrated the liver ((d) HE stain, (e) CD68 stain). (f) The EBV-ZEBRA stain shows that EBV-reactivated cells 
were present in bone marrow (arrowhead). (g) (h) These cells were also detected in the lymph nodes and spleen.                                                                                                         
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Figure 3. Findings for glomeruli and tubulointerstitium in renal autopsy samples. 
(a) (b) (c) There was no obvious glomerulonephritis or interstitial tubulitis in 
renal histology ((a) (b) Periodic acid-Schiff stain, (c) Periodic Schiff-Methe- 
namine Silver stain). (d) There was no obvious fibrosis in renal histology 
(phosphotungstic acid hematoxylin stain).                                                

 
EBV-ZEBRA protein, which is an EBV immediate-early transcription factor that triggers the switch from latent 
to lytic infection (Figures 2(f)-(h)). Despite serological renal dysfunction, glomerulonephritis, interstitial tubuli-
tis, and fibrosis were not present in renal histology (Figures 3(a)-(d)). 

3. Discussion 
HPS often has a very poor prognosis with acute progression and a mortality rate of 41% [4]; therefore, it is im-
portant to consider the preceding symptoms for an earlier diagnosis and treatment. In our case, HPS developed 
due to the reactivation of EBV preceded by myalgia under immunosuppressive therapy. In addition, despite 
clinical renal dysfunction, autopsy showed that there was no obvious renal injury. We herein discuss myalgia 
preceding HPS and AKI without obvious histological injury. 

Common symptoms in HPS include high fever that does not respond to antibiotics, liver dysfunction, hepa-
tosplenomegaly, and coagulopathy, which occur with HPS, but do not precede it [1]. Myalgia was detected in 
the present case, and had not previously been identified as a symptom of HPS. On the other hand, myalgia is a 
common symptom of EBV infection, and rhabdomyolysis associated with EBV infection has been reported [10] 
[11]. In the development of EBV-associated HPS, latent EBV in B cells is reactivated under immunosuppression, 
proliferates, and infects NK/T cells through the viremia of EBV. Therefore, myalgia may be a symptom of the 
viremia of reactivated EBV preceding HPS; however, it was initially considered to be induced by neuroleptic 
malignant syndrome because of psychometric medical treatment. 

AKI is the most frequent renal manifestation, accounting for 62% of renal involvement cases in HPS [12]. 
HPS-induced AKI has been attributed to various pathophysiologies including acute tubular necrosis and glome-
rulopathy such as minimal change disease, focal segmental glomerulosclerosis, and thrombotic microangiopathy 
[4]; however, renal histology revealed that there was no obvious damage to the glomerulus, interstitium, or tu-
bules in our case. Concerning the cytokine storm including TNF-α in HPS, AKI in our case may resemble sep-
sis-induced AKI. 

Sepsis is characterized by an excessive inflammatory response to infection through the interaction of bio-
chemical mediators and amplification cascades, and induces the release of inflammatory cytokines such as 
TNF-α [13] [14]. Sepsis-induced AKI is known as septic AKI, in which efferent arteriolar vasodilatation de-
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creases glomerular filtration pressure and urine production by several cytokines without obvious damage in the 
histology [15] [16]. Therefore, the pathophysiology of no obvious histological damage and the cytokine storm in 
HPS appear to support the hypothesis of a similarity with septic AKI and HPS-induced AKI in our case. 

4. Conclusion 
In conclusion, HPS-induced AKI in our case may have resembled septic AKI due to the cytokine storm. In addi-
tion, myalgia under immunosuppressive therapy and psychometric medical treatment may be due to the viremia 
of reactivated EBV as well as neuroleptic malignant syndrome. Since HPS has a severely poor prognosis with 
acute progression, it is important to consider the preceding symptoms for an earlier diagnosis and treatment. 
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Abstract 
We report a case of infected iliac artery aneurysm concomitant with liver abscesses caused by Fu-
sobacterium nucleatum. A 58-year-old man developed an aneurysm of the right common iliac ar-
tery and liver abscesses. The aneurysm was resected and a femoro-femoral crossover bypass with 
a knitted Dacron graft was performed for impending rupture. Anaerobic cultures obtained from 
blood and intramural thrombus were positive for Fusobacterium nucleatum. With antibiotics, the 
liver abscesses disappeared without drainage. Iliopsoas abscesses developed after surgery, but it 
was controlled with antibiotics. The patient was free of infection 1 year after the surgery. The 
causative bacterium was suspected to originate in the oral cavity, because the patient had a nota-
ble history of poor chronic periodontal conditions. Clinically, infected aortoiliac aneurysm com-
plicated by Fusobacterium is extremely rare relative to the prevalence of the pathogenic bacte-
rium. However, it is noteworthy that Fusobacterium can cause this condition. 
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1. Introduction 
Infected aortoiliac aneurysm (IAA) is rare, but can be fatal due to rupture and sepsis [1]-[3]. Appropriate antibi-
otic is mandatory for the treatment of IAA. However, culture studies are often negative and the causative bacte-
rium is often unidentified [3] [4]. It is necessary to consider possible pathogenic bacteria in such a case. The pa-
thogenic bacteria causing IAA are usually Salmonella, Staphylococcus, and Streptococcus; other species includ-
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ing Bacteroides have been reported to complicate IAA [3] [5]-[7]. However, clinically, Fusobacterium is ex-
tremely rare as a causative bacterium of IAA [8], although periodontal pathogens are often identified in aortoi-
liac aneurysms and Fusobacterium is a periodontal pathogen that can spread to extra-oral sites [9]-[13]. Addi-
tionally, liver abscess caused by Fusobacterium is rare [14] [15]. We report a case of IAA concomitant with liv-
er abscess caused by F. nucleatum, which was suspected to originate in the oral cavity. 

2. Case Report 
A 58-year-old man was emergently admitted to our hospital complaining of a four-day history of right lower 
quadrant pain. Four weeks prior to admission, he developed a fever of 40˚C, and had intermittent high fevers 
over 38˚C. The patient’s past medical history included right hemifacial spasm, carious teeth, and gingival swel-
ling. He often experienced shedding of the dental crown, the last episode of which occurred 3 months prior to 
admission. He did not have diabetes mellitus or immune deficiency. He was not taking steroids or immunosup-
pressants. He was a former smoker but was not an alcoholic. His vital signs on admission were as follows: tem-
perature, 37.8˚C; heart rate, 117 beats/min; blood pressure, 133/81 mm Hg; and respiratory rate, 22 breaths/min. 
Physical examination showed a pulsatile mass in the right lower quadrant of the abdomen. Blood tests revealed 
the following values: white blood cell count, 25,800 cells/mm3; hemoglobin, 10.2 g/dL; C-reactive protein, 29.8 
mg/dL; total bilirubin, 1.3 mg/dL; aspartate aminotransferase, 159 IU/L; alanine aminotransferase, 141 IU/L; 
lactate dehydrogenase, 309 IU/L; alkaline phosphatase, 1144 IU/L; and gamma glutamyl transpeptidase, 191 
IU/L. Computed tomography (CT) showed an aneurysm of the right common iliac artery (CIA) and liver ab-
scesses (Figure 1(a) and Figure 2(a)). Emergency surgery was performed for impending rupture of the aneu-
rysm. We performed a femoro-femoral crossover bypass with a knitted Dacron graft coated with rifampicin and 
resected the aneurysm (Figure 1(b)). The aneurysm had malodorous contents, and we removed the infected tis-
sues and thrombus. The resected site was irrigated adequately with saline water, and the stumps of the arteries 
were covered with the omentum. 
 

 
Figure 1. Computed tomography (CT) of the right common iliac artery (CIA) aneu-
rysm. Preoperative CT shows a saccular aneurysm of the right CIA 4 cm in diameter 
(a). The aneurysm has irregular posterior contour (a, red arrows). The other aortoiliac 
arteries show atherosclerotic changes with calcification. Postoperative CT shows that 
the CIA aneurysm has been resected and the bypass graft between the femoral arte-
ries is patent (b).                                                                    
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Postoperatively, cultures obtained from blood and intramural thrombus proved to be positive for F. nucleatum. 
Echocardiography did not show any evidence of infective endocarditis (IE). Magnetic resonance imaging (MRI) 
and magnetic resonance angiography (MRA) did not detect abscess or aneurysm in craniocervical sites. The pa-
tient was treated with doripenem 3 g/day for 7 days after the surgery, and with clindamycin 2.4 g/day for the 
next 17 days on the basis of the antibiotic sensitivity. According to the treatment with the antibiotics, the infec-
tion was controlled and postoperative blood culture studies were negative. Postoperative CT revealed that the 
liver abscesses diminished without drainage on day 6 after surgery (Figure 2(b)). Postoperative CT detected the 
occurrence of right iliopsoas abscesses on day 6 after surgery (Figure 3(a)), but the abscesses diminished on day  

 

 
Figure 2. Computed tomography (CT) of the liver abscesses. Preoperative CT shows the liver abscesses 
in 2 segments of S6 and S7 ((a), red arrows; 4.5 cm and 2.0 cm in size, respectively). Postoperative CT 
shows that the liver abscesses diminished 6 days after surgery (b) and have almost disappeared 6 months 
after surgery (c).                                                                                                       

 

 
Figure 3. Computed tomography (CT) of the iliopsoas abscesses. Postoperative CT shows the emergence 
of the iliopsoas abscesses 6 days after surgery ((a), red arrow), but the abscesses have disappeared 6 
months after surgery (b).                                                                                



S. Yamamoto et al. 
 

 
241 

24 after surgery. The patient began to take clindamycin 0.9 g/day orally on day 25 after the surgery and was 
discharged on day 29 after surgery. Sultamicillin replaced clindamycin because of neutropenia induced by clin-
damycin 6 weeks after surgery. CT revealed no signs of recurrence of infection and the abscesses of the liver 
and psoas muscle had almost disappeared 6 months after surgery (Figure 2(c) and Figure 3(b)). At 1-year fol-
low-up, the bypass graft was patent and the patient remained free of infection. 

3. Discussion 
The patient was diagnosed with infected CIA aneurysm caused by F. nucleatum on the basis of clinical signs of 
infection (fever, pain, and leukocytosis) and positive cultures obtained from blood and intramural thrombus [2] 
[3]. IAA has been classified into the following four types: mycotic aneurysms, microbial arteritis with aneurysm, 
infected preexisting aneurysms, and posttraumatic infected false aneurysms [5]. In our case, the aneurysm was 
not likely to be a mycotic aneurysm derived from IE. A posttraumatic infected false aneurysm was not likely 
because the patient had no recent history of vascular injury due to trauma or medical procedure. The false sac-
cular aneurysm did not have calcified aneurysmal walls that indicated a preexisting aneurysm, while the other 
aortoiliac arteries had arteriosclerotic changes. Therefore, we considered a microbial arteritis with aneurysm ra-
ther than an infected preexisting aneurysm. As the source of infection of the CIA, it is improbable that the near-
by iliopsoas abscesses spread directly, because the abscesses appeared after surgery. It is possible that the bacte-
rium infected the CIA from the liver abscess in the event that the occurrence of the liver abscess was primary. 
Because Fusobacterium species commensally inhabit the gastrointestinal tract as well as the oropharyngeal cav-
ity, the bacterium could be from the gastrointestinal tract. However, we surmise that the bacterium originated in 
the oral cavity, because periodontal pathogens are often identified in atherosclerotic lesions and aortoiliac aneu-
rysms [9] [12] [13]; the patient had no gastrointestinal diseases, but had a notable history of poor chronic peri-
odontal conditions.  

F. nucleatum is one of the most prevalent species in extra-oral sites under disease conditions [9]-[11]. F. nuc-
leatum is frequently associated with complications of the head and neck, such as thrombophlebitis of the jugular 
vein (Lemierre’s syndrome) and ruptured cerebral aneurysm [10]. In our case, MRI and MRA did not detect any 
lesions in the head and neck, but CT showed abscesses in the liver and iliopsoas muscle. Although those ab-
scesses were not sampled, F. nucleatum was probably the causative bacterium of the abscesses on the basis of 
the culture studies. We assume that bacteremia with F. nucleatum caused the abscesses, although it is uncertain 
whether the infection of the CIA was primary to the liver abscesses. The most frequent bacteria cultured from 
liver abscesses are Klebsiella pneumoniae, Escherichia coli, and Streptococcus spp., and liver abscess caused by 
Fusobacterium spp. is rare [14]-[16]. Several cases of IAA associated with liver abscess have been reported, but 
they were not caused by Fusobacterium [17] [18]. Therefore, IAA concomitant with liver abscess caused by 
Fusobacterium is extremely rare. To our knowledge, this is the second case of IAA caused by Fusobacterium, 
and the first case of IAA concomitant with liver abscess caused by Fusobacterium. The reason for the rarity of 
IAA caused by Fusobacterium compared to other anaerobic bacteria such as Bacteroides is unclear, but we as-
sume that differences exist in the tendencies of bacterial species to infect arteriosclerotic lesions or aneurysms. 
Meanwhile, the true prevalence of IAA caused by Fusobacterium may be higher than previously reported be-
cause the bacterium might have been missed in some cases in which the culture study was negative. We surmise 
that there are instances in which anaerobic culture was not performed, routine anaerobic culture failed to detect 
the bacterium due to the difficulty in cultivation, or the bacterium had disappeared with antibiotics at the time of 
sampling.  

For IAA, it is advisable to control bacterial infection with antibiotics before surgical treatment [2]. However, 
emergency surgery was performed, because the impending rupture of the aneurysm was evident on arrival at the 
hospital. In situ reconstruction is considered a safe and durable alternative [3], but in such cases, controlling the 
infection control is often difficult when it is recurrent. We performed an extra-anatomical bypass, because we 
had considered the risk of residual infection due to rupture and the possibility of relaparotomy for the liver ab-
scesses. For liver abscess, percutaneous drainage had a risk of injury to the lung or to the intestinal tract. Simul-
taneous open surgical drainage had a risk of dissemination of the bacterium into the peritoneal cavity, which 
would make infection control difficult. We were considering drainage for the liver abscesses after the emergen-
cy surgery for IAA, but the abscesses reduced with antibiotic therapy. 
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4. Conclusion 
IAA caused by Fusobacterium is rare. However, it is necessary to consider the possibility of a periodontal pa-
thogen including Fusobacterium as a causative bacterium in patients with IAA. Anaerobic culture study is man-
datory for the treatment of IAA. 
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