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Abstract: Background and Clinical Significance: Acute necrotizing encephalopathy (ANE) repre-
sents a severe complication, mainly described in children, of influenza virus infection. We report the
cases of two young girls with ANE associated with influenza virus infection who were diagnosed
by MRI cerebral scan. Case Presentation: A 7-year-old girl with a history of a previous episode
of ANE presented with a worsening drowsy state and seizures. In the second case, an otherwise
healthy 5-year-old girl presented with fever, seizures, and marked neurological deterioration. In
both cases, nasopharyngeal swab testing was positive for influenza virus A, while cerebral MRI
indicated ANE. Despite aggressive treatment with high-dose corticosteroids and a five-day course
ofimmunoglobulins, the ultimate prognosis was poor in both patients. ANE is a serious complication
of viral infections in children, with a high mortality rate and a broad spectrum of neurological
sequelae. To date, the pathophysiology and management of influenza virus-induced ANE remain
uncertain. Although ANE is usually sporadic, familial and recurrent cases have been reported,
and anRAN-binding protein (RANBP2) mutation has occasionally been associated with its occur-
rence.Conclusions: Rapid recognition of neurological symptoms and suspicion of a viral trigger,
especially in influenza-like illnesses, are both essential for the timely administration of effective
therapy. Further research is needed to clarify the pathophysiology of ANE and establish the best
therapeutic strategies to fight such a deadly disease.

Keywords: influenza virus infection; acute necrotizing encephalopathy; MRI cerebral scan; high-
dose corticosteroids

1. Introduction and Clinical Significance

Influenza A and B viruses cause yearly seasonal epidemics that are associated with
high rates of hospitalization and significant morbidity and mortality [1]. These infections
are particularly common in children, who in turn spread the viruses within their social
environments, leading to high rates of school absences and a socioeconomic burden [2].

The main symptoms of children infected with influenza are fever, cough, rhinorrhea,
coryza, pharyngitis, and headache. Less common symptoms include myalgia and muscle
fatigue. Compared to adults, children present higher rates of gastrointestinal symptoms,
including diarrhea, vomiting, and abdominal pain [2].

Although most individuals recover from the primary infection in a few days, some chil-
dren may suffer from complications, including pneumonia, secondary bacterial infections
such as sinusitis or acute otitis media, worsening of pre-existing respiratory conditions,
and seizures [3].

Rarely, influenza-associated forms of encephalopathy/encephalitis can also be ob-
served. Among these, acute necrotizing encephalopathy (ANE) represents the most severe
form, mostly described in the pediatric population [4]. ANE is characterized by a high
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mortality rate (30–40%) [5] and variable neurological sequelae (40%), depending on the
affected brain areas [5,6]. Less than 10% of children who survive the disease show a full
recovery [7].

The main symptoms of ANE include rapidly fluctuating levels of consciousness,
focal neurological deficits, and seizures. Brain magnetic resonance imaging (MRI) can
detect inflammation of the central nervous system (CNS). Typical MRI findings include
symmetrical bilateral lesions of the thalamus, periventricular white matter, brainstem, and
cerebellum [8].

We report the clinical course of two young children with influenza virus-induced
ANE who suffered severe sequelae despite treatment with high-dose corticosteroids and
immunoglobulin therapy. Potential additional treatments for ANE will also be discussed.

Clinical Significance: The pathophysiology and specific management of influenza
virus-associated ANE remain ill-defined. Current treatments consist of the administration
of intravenous corticosteroids, immunoglobulins (IVIg), and antivirals, although their
efficacy is uncertain, and morbidity and mortality rates remain high, especially in children
with brainstem disease [9].

2. Case Presentation
2.1. Case 1

A 7-year-old Caucasian girl with no family history of encephalopathy presented to the
pediatric emergency department (PED) with fever, fatigue, and worsening drowsiness.

Her past medical history revealed a previous status epilepticus at nine months of age,
treated with carbamazepine, and an episode of necrotizing encephalopathy associated with
a suspected bacterial infection at two years and eight months, treated with intravenous
immunoglobulin therapy. A genetic test for mutations in RAN binding-protein 2 (RANBP2)
was negative. After two months, the patient was hospitalized again for recurrent behav-
ioral disorders associated with aggressive outbursts. Those episodes were interpreted
as a possible acute-onset pediatric neuropsychiatric syndrome (PANS) and treated with
benzylpenicillin, intravenous immunoglobulin, gabapentin, and risperidone. Afterwards,
no further episodes of seizures were reported.

At PED admission, the Glasgow Coma Scale (GCS) was 8, the electroencephalogram
(EEG) showed widespread slow brain activity, and the brain MRI was pathognomonic for
acute encephalopathy. The MRI findings included specific hyperintense signal alterations
in the long TR sequences and hypointensity in the T1 symmetrically in the posterior
mesial portions of the thalami, both hippocampi, part of the splenium of the cerebral
peduncles, the tegmentum, and the mesencephalic roof, as well as in the cerebellum. These
structures were diffusely swollen, showing reduced diffusivity in several areas. The fluid
attenuated inversion recovery (FLAIR) sequences showed blurred hyperintensity of the
corticospinal tracts in the inner capsule–mesencephalon transition, in the pyramids, and
in the white matter of the trigons. Due to her comatose state, the patient was admitted
to our pediatric intensive care unit (PICU) and required invasive mechanical ventilation
for a few days, followed by non-invasive ventilatory support after extubation. During
hospitalization, repeated episodes of bradypnea, desaturation, and occasional bradycardia
with spontaneous resolution were observed.

Her initial blood tests were normal, except for a slight increase in C-reactive protein
(CRP = 9 mg/L) and transaminases (ALT 151 U/L).

A lumbar puncture showed increased protein and glucose levels, normal cell count,
and negative cerebral spinal fluid (CSF) culture. Nasopharyngeal swab testing was posi-
tive for influenza type A-H3 virus. Rheumatological and metabolic investigations were
negative.

Following the MRI findings, we administered high-dose corticosteroids (methylpred-
nisolone at 30 mg/kg), followed by prednisone for tapering, with no clinical improvement.
A follow-up MRI was repeated after five days, highlighting the reduction of the edematous
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components, but also the appearance of new lesions in the thalamus. Therefore, a five-day
treatment with intravenous immunoglobulins was administered.

However, the patient remained in a neurovegetative state, while EEG monitoring
showed a slight improvement during hospitalization. The patient was transferred to a
specialized rehabilitation center in the following months, showing a gradual, albeit partial,
recovery of some neurological functions.

2.2. Case 2

An otherwise healthy, 5-year-old Caucasian female presented at a District Hospital
with fever, impaired sensorium (GCS 11), and seizures. There was no family history of
encephalopathy. Intravenous midazolam was administered, with partial response. An
urgent cerebral CT scan showed no specific alterations. Subsequently, the same symptoms
occurred again, so phenytoin and acyclovir were administered to treat a suspected viral
encephalopathy, with no clinical improvement. Hence, the patient was sedated, intubated,
and transferred to our PICU.

A neuropsychiatric evaluation and video EEG excluded seizures. Despite sedation
being progressively weaned and then stopped, severe neurological deterioration persisted,
with a GCS of 6. A brain MRI showed features compatible with ANE, including multi-
ple localized signal hyperintensity in the T2/FLAIR sequences, especially in the cortico-
subcortical frontal areas, in both thalami, in the cerebral peduncles, and the hemispheric
and vermian parts of the cerebellum (Figure 1). The white matter of the semioval centers
and putamen were involved as well. Diffusivity restriction, with low apparent diffusivity
coefficient (ADC) values, was observed for cortical localizations in the precentral gyrus
bilaterally, in the right middle frontal gyrus and right entorhinal cortex, in the semioval cen-
ters, and the peri trigonal, putaminal, thalamic, pontine tegmentum, cerebellar hemispheric,
and vermian cortical and subcortical sites.
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Figure 1. Typical MRI images of ANE in case 2: (a) low apparent diffusion coefficient (ADC) values;
(b) restricted diffusion in the thalamus bilaterally.

A CSF sample was negative for infection, showing increased protein and glucose
levels and a normal cell count. Nasopharyngeal aspirate tested positive for influenza
type A-H1 virus and metapneumovirus. Transaminases (ALT) peaked at 2609 U/L and
decreased progressively during hospitalization. Rheumatological and metabolic disorders
were excluded.

In the suspected diagnosis of ANE, high-dose corticosteroids (methylprednisolone
at 30 mg/kg) were administered, followed by prednisone for weaning. Subsequently, a
five-day treatment with intravenous immunoglobulin was started.
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Nonetheless, the patient’s neurological status remained unchanged, with hypore-
sponsiveness (GCS 7-8), photoreactive mydriatic pupils, and hypertonic upper and lower
extremities.

After 19 days, the patient was transferred to the pediatric neuropsychiatric ward,
where baclofen therapy was initiated to reduce the hypertonic status. The upper limbs’
somatosensory-evoked potentials (SEP or SSEP) showed regular conduction along the
peripheral sensory pathway but no cortical response. The brainstem auditory evoked
potential (BAEPs) and visual evoked potentials (VEPs) were normal. The patient was later
discharged. Genetic tests for RANBP2 and its correlated genes were negative.

At a 6-month follow-up, the patient was in a wheelchair, with hypertonicity of the
lower limbs but was able to follow simple orders and say a few words. She was orally fed
with semi-solid foods.

3. Discussion

ANE is a well-recognized complication of influenza virus infection, causing an es-
timated 27% to 36% of childhood encephalopathy [10]. Clinical presentation of ANE
is not specific and may include neurological deterioration and/or other organ dysfunc-
tions. Sometimes, sudden sensory alteration can be the first symptom leading to medical
evaluation, as was noted in both our patients [5]. The clinical course is characterized by
progressive encephalopathy, with rapid onset of lethargy and often, seizures. Usually, a
deep coma state requiring mechanical ventilation occurs early, from several hours to 1 day
after the first neurologic symptoms. Laboratory findings are not specific, and CSF analysis
reveals normal or mildly elevated protein levels and no isolation of influenza virus [5].
Characteristic MRI findings reveal multiple, symmetrical, and focal lesions of the thalami,
with hyperintense signals, and less frequently, involvement of other brain areas, including
cerebellum and brainstem lesions, as was observed in our two patients [8].

The pathogenetic mechanism of ANE has yet to be fully understood. Autoptic studies
have shown necrosis, hemorrhages in the thalamus and pons, myelin pallor in the deep
cerebral and cerebellar white matter or pathologic vascular endothelium, with vasogenic
edema [6]. The non-detection of influenza virus in the central nervous system (CNS) has
led to the hypothesis that the inflammation causing brain damage may originate outside
the CNS [11]. This hypothesis is supported by other studies that reported higher cytokine
levels in the cerebrospinal fluid compared to those measured outside the CSF. However,
some authors have hypothesized that the influenza virus induces a marked inflammation
that triggers a cytokine storm, disrupting the blood–brain barrier and leading to the necrotic
brain lesions observed in ANE [11]. In particular, it has been found that interleukin 6 (IL-6)
and tumor necrosis factor (TNF)-alpha are increased in severe cases of ANE, showing the
significance of the inflammatory reaction in the pathogenesis of the brain damage typical
in these types of encephalitis [12].

Although most cases of ANE seem sporadic, both familial and recurrent cases have
been reported [13,14]. Interestingly, some forms of ANE have been associated with a
mutation in the RANBP2, being referred to as ANE type 1. However, the role of this
mutation in ANE remains unclear. Increasing evidence demonstrated that RANBP2 may
interact with viruses to regulate viral infection [15]. Moreover, RANBP2 appears to regulate
the innate immune response pathways and be implicated in different cellular processes,
including energy maintenance in the neurons by regulating microtubule and mitochondrial
function [13]. In ANE, cytokines may be produced within the CNS by microglial cells,
suggesting a role of RANBP2 in regulating innate immune cells [11]. In our two patients,
genetic testing for RANBP2 mutations was negative. Unfortunately, other potential risk
factors for ANE, except for genetic mutation, have not yet been clearly identified.

To date, the choice of strategy for best managing ANE remains controversial. Apart
from supportive therapy aimed at treating seizures and intracranial hypertension, the
“standard of care” may include antiviral agents (e.g., oseltamivir), immunoglobulins, and
high-dose corticosteroids, either with methylprednisolone pulse therapy or intravenous
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dexamethasone. In particular, a correlation between the timely administration of steroid
therapy (within 24 h of onset of symptoms) and a positive outcome has been reported
in some studies [6]. Sadly, even though we rapidly started treatment with high-dose
corticosteroids in our patients, their ultimate prognosis was poor.

In addition to early administration of corticosteroids and supportive care, the Infec-
tious Diseases Society of America (ISDA) has proposed the use of high-dose oseltamivir for
at least 14 days, as some recent studies reported a better outcome when the two drugs were
combined [1,6]. However, greater consensus regarding the second line of treatment strate-
gies is required. Based on the possible immune-mediated origin of ANE, some authors
have suggested plasma exchange, immunosuppressants, and therapeutic hypothermia as
anti-cytokine treatment [5,15,16]. In particular, anti-cytokine activity is one of the beneficial
effects of therapeutic hypothermia in acute brain injury, and reduction in serum IL-6 and
cytokine levels is associated with a better outcome [7].

Considering the critical involvement of cytokines in the pathogenesis of ANE, other
therapeutic options include anti-interleukin-6 agents, such as tocilizumab, especially if
administered in the acute phase of the disease (within 18–32 h of the onset of ANE) and
in patients with high serum IL-6 levels [17]. Interestingly, IL-6 receptor blockade has been
proven effective in the early stages of new-onset refractory status epilepticus and as an
additional therapy in the treatment of refractory autoimmune encephalitis [17].

Finally, RANBP2 could be a promising therapeutic target in some genetic forms of
ANE, suppressing the cytokine storm and the hyperinflammation associated with viral
infection [11].

In our two patients, oseltamivir was not administered because viral triggering was
not suspected upon admission, and the influenza virus was detected only after a few days.
Despite high-dose corticosteroids and immunoglobulins being administered within the
first days following the onset of ANE symptoms, the neurological outcome was poor in
both cases.

At present, annual influenza vaccination in Italy is recommended for children from
six months of age and is strongly recommended in patients with chronic diseases (e.g.,
severe asthma, cystic fibrosis), but vaccination is not mandatory in the pediatric and
adult population [18]. The debate regarding whether influenza vaccination should be
universally recommended for the pediatric population is still open, as can be seen in the
two severe cases of ANE described above and the other influenza-associated forms of
encephalopathy/encephalitis [19].

4. Conclusions

Acute necrotizing encephalopathy is a rare but severe complication of influenza virus
infection, mainly affecting the pediatric population. Rapid recognition of neurological
symptoms and suspicion of a viral trigger, particularly the influenza virus, may be crucial
for the timely administration of effective therapy. Further research is needed to clarify
the pathophysiology of ANE and establish the best therapeutic strategies to improve the
outcome of such a catastrophic disease.

Author Contributions: Conceptualization, P.L. and O.C.A.; methodology, P.L. and P.B.; writing—
original draft preparation, P.L. and O.C.A.; writing—review and editing, P.B., G.C., and F.S.; supervi-
sion, P.B. All authors have read and agreed to the published version of the manuscript.

Funding: This paper received no external funding.

Institutional Review Board Statement: Ethical review and approval of this study were not required
by the Institutional Review Board/Ethics Committee ofTerritoriale Area Sud-Ovest Veneto (CET-
ASOV) because case reports are not considered research. The patient’s information has been de-
identified.

Informed Consent Statement: Written informed consent to publish this paper has been obtained
from the parents of both patients.



Reports 2024, 7, 118 6 of 6

Data Availability Statement: The original data presented in the study are included in the article,
further inquiries can be directed to the corresponding author.

Acknowledgments: We thank radiologist Micaela Tagliamonti, for her valuable assistance in review-
ing the brain MRI images.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Uyeki, T.M.; Bernstein, H.H.; Bradley, J.S.; Englund, J.A.; File, T.M.; Fry, A.M.; Gravenstein, S.; Hayden, F.G.; Harper, S.A.;

Hirshon, J.M.; et al. Clinical Practice Guidelines by the Infectious Diseases Society of America: 2018 Update on Diagnosis,
Treatment, Chemoprophylaxis, and Institutional Outbreak Management of Seasonal Influenzaa. Clin. Infect. Dis. 2019, 68, 895–902.
[CrossRef] [PubMed]

2. Nayak, J.; Hoy, G.; Gordon, A. Influenza in Children. Cold Spring Harb. Perspect. Med. 2021, 11, a038430. [CrossRef] [PubMed]
3. Kalil, A.C.; Thomas, P.G. Influenza virus-related critical illness: Pathophysiology and epidemiology. Crit. Care 2019, 23, 258.

[CrossRef] [PubMed]
4. Cleuziou, P.; Renaldo, F.; Renolleau, S.; Javouhey, E.; Tissieres, P.; Léger, P.-L.; Bergounioux, J.; Desguerre, I.; Dauger, S.; Levy, M.;

et al. Mortality and Neurologic Sequelae in Influenza-Associated Encephalopathy: Retrospective Multicenter PICU Cohort in
France. Pediatr. Crit. Care Med. 2021, 22, e582–e587. [CrossRef] [PubMed]

5. Khandaker, G.; Zurynski, Y.; Buttery, J.; Marshall, H.; Richmond, P.C.; Dale, R.C.; Royle, J.; Gold, M.; Snelling, T.; Whitehead, B.;
et al. Neurologic complications of influenza A(H1N1)pdm09: Surveillance in 6 pediatric hospitals. Neurology 2012, 79, 1474–1481.
[CrossRef] [PubMed]

6. Alsolami, A.; Shiley, K. Successful Treatment of Influenza-Associated Acute Necrotizing Encephalitis in an Adult Using High-Dose
Oseltamivir and Methylprednisolone: Case Report and Literature Review. Open Forum Infect. Dis. 2017, 4, ofx145. [CrossRef]
[PubMed]

7. Shukla, P.; Mandalla, A.; Elrick, M.J.; Venkatesan, A. Clinical Manifestations and Pathogenesis of Acute Necrotizing Encephalopa-
thy: The Interface Between Systemic Infection and Neurologic Injury. Front. Neurol. 2022, 12, 628811. [CrossRef]

8. Li, H.; Sun, C.; Chi, S.; Wang, Y.; Wu, L.; Qin, X. Use of MRI in the diagnosis and prognosis of acute necrotizing encephalopathy
in a Chinese teenager: A case report. Medicine 2019, 98, e17797. [CrossRef]

9. Hosie, P.H.; Lim, C.; Scott, T.R.; Cardamone, M.; Farrar, M.A.; Frith, C.; Andrews, P.I.; Pinner, J.; Pillai, S. Treatment of severe
acute necrotizing encephalopathy of childhood with interleukin-6 receptor blockade in the first 24 h as add-on immunotherapy
shows favorable long-term outcome at 2 years. Brain Dev. 2023, 45, 401–407. [CrossRef]

10. Aiba, H.; Mochizuki, M.; Kimura, M.; Hojo, H. Predictive value of serum interleukin-6 level in influenza virus–associated
encephalopathy. Neurology 2001, 57, 295–299. [CrossRef] [PubMed]

11. Neilson, D.E.; Adams, M.D.; Orr, C.M.; Schelling, D.K.; Eiben, R.M.; Kerr, D.S.; Anderson, J.; Bassuk, A.G.; Bye, A.M.; Childs, A.-
M.; et al. Infection-triggered familial or recurrent cases of acute necrotizing encephalopathy caused by mutations in a component
of the nuclear pore, RANBP2. Am. J. Hum. Genet. 2009, 84, 44–51. [CrossRef] [PubMed]

12. Vargas, W.S.; Merchant, S.; Solomon, G. Favorable outcomes in acute necrotizing encephalopathy in a child treated with
hypothermia. Pediatr. Neurol. 2012, 46, 387–389. [CrossRef] [PubMed]

13. Goetz, V.; Yang, D.-D.; Abid, H.; Roux, C.-J.; Levy, R.; Kossorotoff, M.; Desguerre, I.; Angoulvant, F.; Aubart, M. Neurological
features related to influenza virus in the pediatric population: A 3-year monocentric retrospective study. Eur. J. Pediatr. 2023, 182,
2615–2624. [CrossRef] [PubMed]

14. Jiang, J.; Wang, Y.E.; Palazzo, A.F.; Shen, Q. Roles of Nucleoporin RanBP2/Nup358 in Acute Necrotizing Encephalopathy Type 1
(ANE1) and Viral Infection. Int. J. Mol. Sci. 2022, 23, 3548. [CrossRef] [PubMed]

15. Runzhong, H.; Yingjin, Z.; Jianlan, W.; Yongmian, S.; Zhuxiao, R. Favorable Outcome with Early and Repeated Continuous Renal
Replacement Therapy in Acute Necrotizing Encephalopathy. Indian J. Pediatr. 2022, 89, 412. [CrossRef] [PubMed]

16. Forest, C.; Laudisi, M.; Malaventura, C.; Tugnoli, V.; Pellino, G.; Marangoni, E.; Baldi, E.; Borgatti, L.; Pugliatti, M.; Suppiej, A.
Pediatric recurrent acute necrotizing encephalomyelitis, RANBP2 genotype and Sars-CoV-2 infection: Diagnosis, pathogenesis
and targeted treatments from a case study. Eur. J. Paediatr. Neurol. 2023, 42, 117–121. [CrossRef] [PubMed]

17. Koh, J.C.; Murugasu, A.; Krishnappa, J.; Thomas, T. Favorable Outcomes With Early Interleukin 6 Receptor Blockade in Severe
Acute Necrotizing Encephalopathy of Childhood. Pediatr. Neurol. 2019, 98, 80–84. [CrossRef] [PubMed]

18. Available online: https://www.salute.gov.it/portale/influenza/dettaglioContenutiInfluenza.jsp?lingua=italiano&id=686&area=
influenza&menu=vuoto&tab=1 (accessed on 26 November 2024).

19. McSwiney, P.; Purnama, J.; Kornberg, A.; Danchin, M. A severe neurological complication of influenza in a previously well child.
BMJ Case Rep. 2014, 2014, bcr2014206930. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1093/cid/ciy874
https://www.ncbi.nlm.nih.gov/pubmed/30834445
https://doi.org/10.1101/cshperspect.a038430
https://www.ncbi.nlm.nih.gov/pubmed/31871228
https://doi.org/10.1186/s13054-019-2539-x
https://www.ncbi.nlm.nih.gov/pubmed/31324202
https://doi.org/10.1097/PCC.0000000000002750
https://www.ncbi.nlm.nih.gov/pubmed/33950890
https://doi.org/10.1212/WNL.0b013e31826d5ea7
https://www.ncbi.nlm.nih.gov/pubmed/22993280
https://doi.org/10.1093/ofid/ofx145
https://www.ncbi.nlm.nih.gov/pubmed/28852683
https://doi.org/10.3389/fneur.2021.628811
https://doi.org/10.1097/MD.0000000000017797
https://doi.org/10.1016/j.braindev.2023.03.002
https://doi.org/10.1212/WNL.57.2.295
https://www.ncbi.nlm.nih.gov/pubmed/11468315
https://doi.org/10.1016/j.ajhg.2008.12.009
https://www.ncbi.nlm.nih.gov/pubmed/19118815
https://doi.org/10.1016/j.pediatrneurol.2012.03.001
https://www.ncbi.nlm.nih.gov/pubmed/22633635
https://doi.org/10.1007/s00431-023-04901-9
https://www.ncbi.nlm.nih.gov/pubmed/36947244
https://doi.org/10.3390/ijms23073548
https://www.ncbi.nlm.nih.gov/pubmed/35408907
https://doi.org/10.1007/s12098-021-04012-z
https://www.ncbi.nlm.nih.gov/pubmed/35025037
https://doi.org/10.1016/j.ejpn.2022.12.010
https://www.ncbi.nlm.nih.gov/pubmed/36621064
https://doi.org/10.1016/j.pediatrneurol.2019.04.009
https://www.ncbi.nlm.nih.gov/pubmed/31201070
https://www.salute.gov.it/portale/influenza/dettaglioContenutiInfluenza.jsp?lingua=italiano&id=686&area=influenza&menu=vuoto&tab=1
https://www.salute.gov.it/portale/influenza/dettaglioContenutiInfluenza.jsp?lingua=italiano&id=686&area=influenza&menu=vuoto&tab=1
https://doi.org/10.1136/bcr-2014-206930
https://www.ncbi.nlm.nih.gov/pubmed/25342191

	Introduction and Clinical Significance 
	Case Presentation 
	Case 1 
	Case 2 

	Discussion 
	Conclusions 
	References

