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Background: Kikuchi-Fujimoto disease (KFD) is a benign and self-limiting disease characterized by regional lymphadenitis and low-grade fever. Encephalopathy may present in children with KFD. We present three cases of KFD with encephalopathy in children and a literature review.

Methods: Literature published between 2010 and 2020 was reviewed to understand the clinical features, laboratory findings, and treatments for encephalopathy occurring in children with KFD.

Results: The interval between KFD and onset of neurological symptoms was 10 days to 3 months. Laboratory results were normal, except for high protein levels in cerebrospinal fluid findings. Brain magnetic resonance imaging (MRI) findings include hyperintense T2 and FLAIR signal in the supratentorial white matter, deep gray matter, brain stem, cerebellum, temporal lobes, pons, and basal ganglia. Glucocorticoids and immunoglobulin could be effective for treating KFD with encephalopathy.

Conclusion: The early clinical manifestations of KFD with encephalopathy in children lack specificity, and the diagnosis is mainly based on CSF analysis and brain MRI findings. Early and timely immunomodulatory therapy is effective and can improve the prognosis of patients with KFD with encephalopathy.

Keywords: encephalopathy, Kikuchi-Fujimoto disease, lymphadenopathy, meningitis, glucocorticoids


INTRODUCTION

Kikuchi-Fujimoto disease (KFD), also termed subacute necrotizing lymphadenitis or histiocytic necrotizing lymphadenitis, was first described in Japan in 1972 (1, 2). KFD is an important cause of lymphadenitis in children. The pathology and etiology remain uncertain, particularly regarding infectious causes (3). The onset is usually acute or subacute. Clinical manifestations include cervical lymph node enlargement with low-grade fever and leukocytopenia in a previously healthy child (4). Differential diagnoses include malignant lymphomas or infections (5). Differentiation between lymphadenopathy in systemic lupus erythematosus (SLE) and KFD is difficult because KFD can precede, postdate, or coincide with SLE (6). Lymph node biopsy remains the gold standard for the diagnosis of KFD (7). Severe primary central nervous system (CNS) involvement, such as aseptic meningitis and meningoencepathitis (ME), can be rare complications of KFD in children (8). These complications can present as headache, peripheral neuropathy, tonic spasms, and convulsions (9). Recognition of CNS involvement associated with KFD may help evaluate patients presenting with encephalopathy and regional lymphadenopathy. It is imperative to understand the neurological complications in KFD to avoid unnecessary treatment. We report three cases of Chinese children with KFD with concomitant encephalopathy. We also reviewed encephalopathy-related conditions observed in children with KFD.



CASE PRESENTATION


Case 1

A 9-year-old boy presented with fever and malaise in September 2019. After 2 weeks, this was accompanied by a painful and tender left anterior cervical lymphadenopathy. He was diagnosed with bacterial lymphadenitis by a local physician and was prescribed ceftriaxone and methylprednisolone. Oral antipyretics did not provide relief. Ten days later, there was persistent low-grade fever (axillary temperature, ≥37.5°C) with gradual lymph node enlargement. No apparent recent weight loss was observed. This prompted admission on the 18th day of illness at our hospital. Travel and exposure history was unremarkable. Physical examination was normal except for a slightly tender, 2.0 × 1.0 cm left anterior cervical lymph node. Laboratory test results showed a normal C-reactive protein (CRP), white blood cell (WBC) count of 3,060/mm3 with a low absolute neutrophil count of 1,010/mm3, and an erythrocyte sedimentation rate (ESR) of 21 mm/h. T-spot examination and purified protein derivative were negative. Serologic tests were negative for Epstein-Barr virus (EBV), cytomegalovirus (CMV), and hepatitis B virus (HBV) infection. He underwent lymph node biopsy, which revealed a large classic necrotic focus and proliferation of surrounding tissue cells suggestive of KFD (Figure 1). Supportive therapy, including non-steroidal anti-inflammatory drugs (NSAIDs) and intravenous dexamethasone (10 mg), was administered. His symptoms gradually improved. He was subsequently discharged with naproxen and a tapering dose of prednisone. However, he was readmitted 10 days later due to fever recurrence. He was treated with intravenous pentahydrate cefazolin and continuous oral prednisone therapy. Improvement was noted until the 8th day of re-admission when he had a transient headache with nausea and vomiting. Neck stiffness and Kernig's sign were absent. Physical examinations and neurologic examinations did not reveal any other abnormalities. Cerebrospinal fluid (CSF) analysis showed lymphocytic predominant pleocytosis (100 mm3, 77% lymphocytes), proteins of 86 mg/dL, and glucose of 43.24 mg/dL. Cerebrospinal fluid studies were negative for viral, bacterial, or fungal infections. CSF culture was sterile, and PCR for viral agents was negative. Neuroimaging revealed prominent meningeal enhancement. Additional medications, including naproxen, meropenem, acyclovir, and mannitol, were administered to decrease intracranial pressure. After 10 days, his condition improved significantly, and CSF analysis was normal. Brain magnetic resonance imaging (MRI) was normal. The patient remained well on follow-up.


[image: Figure 1]
FIGURE 1. Histopathology of affected lymph node of case 1 (A,B): Patchy circumscribed areas with eosinophilic fibrinoid necrosis in the paracortex and cortex and absence of granulocytes in the areas of necrosis are shown. A variety of cells surround the necrotic area, and a large number of apoptotic cell fragments exist outside the cells.




Case 2

A 15-year-old girl presented to our hospital with fever and tender swollen lymphadenopathy of 15 days duration. She was treated with antibiotics for 4 days without relief. Persistence of fever and lymphadenopathy prompted consult at our hospital. She had a history of KFD when she was 10 years old that presented similarly. She underwent lymph node excision and biopsy, which showed KFD. Prednisolone was administered and tapered over half a year. On physical examination, she had bilateral cervical lymphadenopathy, more prominent on the left side (2.5 × 2.5 cm), with multiple erythematous plaques on her cheek and chest. Laboratory results revealed mildly elevated inflammatory markers (CRP of 12 mg/L and ESR of 28 mm/h). Significant laboratory results were as follows: WBC, 2,330/mm3; lymphocyte count, 46.4%; neutrophil count, 1,040/mm3; and hemoglobin count, 12.1 g/dL. Tuberculin skin tests and blood cultures were negative. Rheumatologic markers (ferritin, anti-nuclear antibody, anti-neutrophil cytoplasmic antibody, anti-cyclic citrullinated peptide antibodies, extractable nuclear antigen antibody panel, anti-double stranded DNA, rheumatoid factor) were also negative. Lymph node biopsy revealed necrotic foci surrounded by macrophages (CD68+/MPO+) and plasmacytoid dendritic cells (CD68+/CD123+) consistent with KFD. Post-operatively, intravenous dexamethasone (10 mg) and naproxen were administered. Symptoms resolved over the subsequent 48 h. However, on the 3rd postoperative day, she had severe headache and generalized tonic-clonic seizure lasting for several minutes. No meningeal signs were noted. Antibiotic therapy was shifted to intravenous ceftriaxone with the addition of acyclovir. She later presented with head twitching and syncope. She was immediately started on intravenous methylprednisolone (60 mg) therapy. MRI showed abnormal signals in both cerebral hemispheres and the basal ganglia region (Figure 2). CSF analysis showed elevated total protein levels (11.2 mg/dL). Other CSF parameters were normal. The extended autoimmune screening test did not reveal autoimmune encephalitis. Considering encephalopathy-associated KFD, intravenous immunoglobulin (IVIG), and pulse methylprednisolone (1 g/d) for 3 days followed by standard doses of prednisone (60 mg/d) were administered to suppress the immune response. She improved and was later discharged on a tapering course of oral prednisone. Follow-up cranial MRI was normal (Figure 2). The patient remained neurologically stable for 2 years.
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FIGURE 2. Magnetic resonance imaging (MRI) of case 2 (A–C) shows a wide range of abnormal signals in both hemispheres and basal ganglia region before pulse therapy. Follow-up brain MRI (D–F) after 15 days shows normal results.




Case 3

A 7-year-old girl presented to our hospital with fever and tender right cervical lymphadenopathy of 20-day duration. She underwent surgery for Pierre-Robin syndrome when she was 2 years old. She was noted to have a tender right cervical lymphadenopathy of >2 cm in diameter without hepatosplenomegaly. On admission, her CRP level was normal. The complete blood count revealed a WBC count of 4,410 cells/mm3 and an ESR of 92 mm/h. EBV, CMV, and HBV serum tests were negative. An excisional cervical lymph node biopsy was performed, which showed paracortical hyperplasia accompanied by a large number of immunoblastic macrocells revealing KFD. The patient was treated with NSAIDs. After 14 days, her fever resolved with regression of the noted lymphadenopathy. The inflammatory markers remain elevated. The patient was discharged with naproxen, hydroxychloroquine, and a tapering dose of prednisone. Four months later, she had a 30-day history of rapidly progressive hyposthenia, ataxic gait, and urinary retention. The patient was brought to our emergency department due to status epilepticus, which presented as generalized tonic-clonic seizures with unconsciousness, lock-jaw, and blank stare. Oxygen support was provided, and intravenous diazepam and midazolam were administered. Physical and neurological examinations revealed hyperextension of the limbs. No other abnormalities were noted. Head computed tomography on admission revealed decreased white matter density. CSF analysis revealed an elevated number of cells (42/mm3, 82% lymphocytes) and proteins (22.7 mg/dL). The CSF sample was submitted for bacteriologic and viral examination and evaluated with serological and pathological tests. Growth was not observed in the non-specific or mycotic cultures of the CSF sample. The patient was diagnosed with encephalopathy associated with KFD. IVIG (1 g/kg) and an intravenous bolus dose of methylprednisolone (360 mg/d for 3 days) were administered. Plasma exchange was performed two times. After 4 weeks of treatment, the child was still unable to speak or sit without support. MRI findings showed remaining symmetrical abnormal signals in the bilateral basal ganglia with no apparent changes. The prognosis was poor.




DISCUSSION AND CONCLUSION

KFD is primarily characterized by regional lymphadenopathy predominantly affecting adolescents (10). KFD is a self-limiting disease that usually resolves within 4–6 months. KFD has a reported recurrence rate of 3–4% in adults (11), while studies in children with KFD have shown high recurrence rates of up to 42.4% (12). Similar to previous reports, our three cases had cervical lymph node enlargement and fever as the presenting symptoms. Its etiology remains unknown. Various viruses, including CMV, EBV, parvovirus B19, and human herpesvirus 6, have been implicated as causative agents (13). The medical history, physical examinations, and medical imaging should be efficiently employed to rule out other forms of lymphadenitis. KFD mimics other common or more serious conditions, such as lymphoma or SLE; therefore, early and accurate diagnosis of KFD is crucial for avoiding unnecessary treatment. Cervical lymphadenopathy can also be the initial manifestation of SLE (12–26%) (14). Lymph node biopsy is the gold standard for the diagnosis of KFD, where in SLE usually presents with hematoxylin bodies and prominent plasma cells, which are rare in KFD (15). In contrast to lymphoma, the affected lymph nodes in KFD are solid, movable, and painful. Other laboratory tests and lymph node biopsy can rule out other diseases presenting as lymphadenopathy, such as SLE and NHL. Treatment of KFD includes NSAIDs, corticosteroids, and immunosuppressants (7).

Neurological complications associated with KFD have rarely been reported since they were first described in 1999 (16). We searched the literature on KFD with encephalopathy in children published between 2010 and 2020 in PubMed using keywords including “Kikuchi-Fujimoto Disease,” “encephalitis,” “encephalopathy,” and “CNS” with inclusion criteria age ≤ 18 years (Table 1). In a retrospective review of 244 cases, the incidence of neurological complications was reported to be approximately 5% (4). Neurological involvement can present as aseptic meningitis, acute cerebellar ataxia, brachial neuritis, brainstem encephalitis, neuromyelitis optica, spectrum disorder, peripheral neuropathy, and secondary blepharospasm. Aseptic meningitis is the most commonly reported neurological complication in KFD (2.5–2.8%). It is suggested that primary infection with unknown pathogens can produce causative substances, which may bind to target organs of the CNS. Avkan-Oguz et al. (20) reported a case of acute disseminated encephalomyelitis (ADEM) following KFD. Autoimmune response or immune reconstitution may result in concomitant KFD and ADEM. Interestingly, two of our patients developed neurological symptoms within a month after the biopsy. We hypothesized that biopsy might be a precipitating factor for neurological complications.


Table 1. KFD with encephalopathy in children published between 2010 and 2020 in PubMed.

[image: Table 1]

Byun et al. (8) found that the interval between the onset of lymphadenopathy and neurological symptoms was approximately 10–53 days. We noted an interval of 15 days to 3 months in our cases. CSF test results of tuberculous meningitis are similar to those of KFD (21). KFD may also exhibit symptoms of meningitis underscoring the importance of excluding bacterial and viral infections using CSF culture. T-spot examination and purified protein derivative also contribute to exclude tuberculosis infection. Guéguen et al. (21) found an increase in IFN-α levels in the CSF of patients with KFD without viral infection because of an upregulation of the IFN-α type I response. MRI findings, which include hyperintense T2 and FLAIR signal in the supratentorial white matter, deep gray matter, brain stem, cerebellum, temporal lobes, pons, and basal ganglia, can offer useful clues regarding CNS involvement (22). An excisional biopsy can provide a critical clue to the diagnosis.

Corticosteroids are the mainstay treatment for symptomatic KFD with encephalopathy. Cranial imaging after the initiation of corticosteroid therapy shows a reduction in the size and number of lesions (23). According to Rezai et al. (24), hydroxychloroquine has fewer adverse effects and is more efficacious than corticosteroids. The role of IVIG in KFD is for its anti-inflammatory effects for conditions where no autoantibody has been demonstrated (25). Immunosuppressive therapy has also been recommended for complicated cases with increased LDH and raised serum antinuclear antibody titers to prevent fatal outcomes (22). Excision of the affected lymph nodes may also be therapeutic (26). Glucocorticoids combined with IVIG can satisfactorily treat KFD complicated with hemophagocytic syndrome (27).

In conclusion, KFD is a rare and benign disease that should be considered in patients presenting with fever and lymphadenopathy. Patients with KFD can develop neurological symptoms, such as aseptic meningitis, multiple neuritis, or acute cerebellar ataxia. Conditions such as tuberculous meningitis, SLE, and infections should be excluded, and the possibility of encephalopathy-associated KFD should be considered. Therapy includes glucocorticoids combined with immunoglobulin. Antiviral therapy should be added if viral infections cannot be ruled out completely. Close follow-up is emphasized in these patients.
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