
Abdul Muttaleb Alsah (Ph.D, MBBCH, MA, AMRCPCH)
First Consultant Paediatrician/ Genitest

Member of The Genetics Society of America

Member of The European Society for Human Genetics

Member of The International Society for Low Vision Research and Rehabilitation

الجملة العصبية المركزيةأخماج
Central Nervous System Infections

في طب الأطفالسحياّت
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ً الأخماج الكبرى في الطب عموماً وطب الأطفال خصوصا

التهابات السحايا

التهابات السحايا والدماغ

الدماغالتهابات 

السحائيةالارتكاسات

الخراجات العصبية المركزية

الجملة العصبية المركزيةأخماج

انتانات الدم







.. التهاب السحايا 

قيحي أم عقيم•
Septic vs Asptic
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التهاب السحايا 

القيحي

Septic 

Meningitis



الجرثوميالتهاب السحايا 
Bacterial Meningitis

.ميالقيحي تحت عباءة الجرثو*.الجرثومي أشمل*
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التهاب السحايا 

العقيم

Aseptic 

Meningitis



الفيروسيالتهاب السحايا 
Viral Meningitis

.العقيم أشمل*.عقيمالفيروسي جزء كبير من ال*





 Despite advances in care for patients with bacterial 
meningitis, the overall case fatality remains steady at 
approximately 5-30% worldwide.
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Mortality/Morbidity



– Bacteria reach the subarachnoid space by a 

hematogenous route and may directly reach the 

meninges in patients with a parameningeal

focus of infection. 

1/1/2022 14

Pathophysiology















1/1/2022 21



1/1/2022 22



 Age

 Low family income

 Attendance at day care

 Head trauma

 Splenectomy

 Chronic disease

 Children with facial cellulitis, periorbital cellulitis, 

sinusitis, and septic arthritis.

 Maternal infection and pyrexia

 Some malformations.1/1/2022 23

Risk factors
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Syria

Frequency



 United States

 Approximately 30% of newborns with clinical sepsis 
have associated bacterial meningitis.

 Since the initiation of intrapartum antibiotics in 1996, a 
decrease has occurred in the national incidence of early-
onset GBS infection from approximately 1.8 cases per 
1000 live births in 1990 to 0.32 case per 1000 live births 
in 2003.
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– Generalized or focal seizures are observed 

in as many as 33% of patients. Seizures that 

occur during the first 3 days of illness 

usually have little prognostic significance. 

However, prolonged or difficult-to-control 

seizures, especially when observed beyond 

the fourth hospital day, are predictors of a 

complicated hospital course with serious 

sequelae. 
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Cinical: Physical



– Approximately 6% of affected infants and 

children show signs of disseminated 

intravascular coagulopathy and endotoxic

shock. These signs are indicative of a poor 

prognosis.
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Cinical: Physical
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ط بدل والاستجابة المعاكسة لها بالبسبرودزنسكيتحري علامة *

.العطف عند مريض مما ينفي التهاب السحايا لديه
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.استمرار عملية التحري واشتداد وضوح الإيجابيات*



شروط تطبيق العلامة:

1-الخبرة بتحري العلامة.

2-حايا أن يكون المريض غير معالج سابقاً من أجل التهاب الس

.سواء بشكل كامل أو جزئي أو متعرض لمعالجة ناقصة

3- لبرودزنسكيهناك أي إيجابية لايكونأن.

4-ت أن يحصل بسط الساقين على مستوى الركبة  سواء كان

.للتحري عطف بسيط أو حالة استواءالبدئيةاللحظة 
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الشروط



5- ليس وبرودزنسكيإن حصول العطف بعد بسط  بدئي يعني إيجابية

.علامتنا

6- تعفيهالخبيرولاغير الخبير ولا لاتحميالعلامة وكأي علامة طبية أخرى

لأخلاقية من المسؤولية  التشخيصية و العلاجية والاستشارية والقانونية وا

شكل اتجاه مريضه، ولذلك للطبيب الحرية في اعتمادها بشكل أساسي أو ب

من اختباراتمايلزممساعد للوصول للتشخيص وله القرار في اتخاذ 

.واجراءات أخرى

7-ألا يكون المريض مصاباً بشلل سفلي.

8-عمر العلامة مساعدة جداً في السنوات الثلاث الأولى من العمر بدءاً من

.يصيةفي أعمار أكبر لها نفس الأهمية التشخإيجابيتهاشهر ونصف ولكن 


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الشروط
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 The presence or absence of classic meningeal 

signs and symptoms should not be used as the 

sole criteria for referring patients for further 

diagnostic testing
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Diagnostic Considerations



 Some data suggest that procalcitonin may be a useful 

biomarker for distinguishing bacterial meningitis from 

aseptic meningitis. a level of 0.5 ng/mL to have a 

sensitivity of 99% and a specificity of 83% for 

differentiating bacterial from aseptic meningitis
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Blood and other Studies



 In about 2-3% of bacterial meningitis cases, 

bacterial cultures may be positive even when the 

Gram stain is negative and the cell counts and 

glucose and protein levels are normal. 

 White blood cell (WBC) counts higher than 

1000/µL are usually caused by bacterial 

infections. Counts of 500-1000/µL may be 

bacterial or viral and call for further evaluation. 

Lower counts are usually associated with viral

infections. 
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CSF studies



 The use of a corrected ratio of WBCs to red 

blood cells (RBCs)—that is, 1:500—or the 

percentage of neutrophils to “normalize” the cell 

count was shown to have limited utility in 

predicting which patients would have meningitis. 

The “corrected CSF” was shown to underestimate 

the true WBC count, causing clinicians to 

underdiagnose borderline meningitis cases. 
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CSF studies







 Infants and children: Management of acute

bacterial meningitis involves both

appropriate antimicrobial therapy and

supportive measures. All patients should

have an audiologic evaluation upon

completion of therapy .
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Medical Care



– Fluid and electrolyte management

Closely monitor patients by checking vital

signs and neurologic status and by

ensuring an accurate record of intake and

output .
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Medical Care



– Fluid and electrolyte management

By prescribing the correct type and volume of fluid, 

the risk of development of brain edema can be

minimized. The child should receive fluids

sufficient to maintain systolic blood pressure at

around 80 mm Hg, urinary output of 500

mL/m 2 ،d/dnaetauqedaeussitnoisufrep .hguohtlA

eracotdiovaHDAISsitnatropmi ،gnitardyhrednu

ehttneitapdnaksirfodesaercedlarberecnoisufrep

erayllauqegninrecnocsallew .

Dopamine and other inotropic agents may be

necessary to maintain blood pressure and adequate

circulation.1/1/2022 60



– vancomycin and either ceftriaxone or

cefotaxime

– Of note, ceftazidime has poor activity

against pneumococci and should not

be substituted for cefotaxime or

ceftriaxone .
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Antimicrobial therapy for infants 

and children



– Because vancomycin poorly penetrates the CNS, a 

higher dose of 60 mg/kg/d is recommended when

vancomycin is used to treat CNS infections. 

Cefotaxime or ceftriaxone is adequate if

pneumococci are susceptible to cefotaxime. 

However, if S pneumoniae isolates have a higher

MIC for cefotaxime and fall in the intermediate

resistance group, there have been concerns regarding

prompt sterilization of the CSF ،

– and a high dose of cefotaxime (300 mg/kg/d) with

vancomycin (60 mg/kg/d) may be preferred .1/1/2022 62

Antimicrobial therapy for infants and children



 N meningitidis -7 days

 H influenzae -7 days

 S pneumoniae -10-14 days

 S agalactiae -14-21 days

 Aerobic gram-negative bacilli - 21 days or 2
weeks beyond first sterile culture (whichever is
longer)

 L monocytogenes -21 days or longer
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Duration of antimicrobial therapy



– Follow-up examination demonstrated a 
significant decrease in the incidence of
neurologic and audiologic sequelae, with
evidence of clinical benefit being greatest for
overall hearing impairment. As a result, the
IDSA guidelines recommend the use of
adjunctive dexamethasone in cases of H 
influenzae type b meningitis to be initiated 10-
20minutes prior to or at least concomitant with

the first antimicrobial dose at 0.15 mg/kg q6h 
for 2-4 days .
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Dexamethasone administration



– Likewise, data are insufficient to recommend

adjunctive steroids in neonates with bacterial

meningitis .
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Dexamethasone administration







•



http://www.mychildwithoutlimits.org/?page=cerebral-palsy
http://www.mychildwithoutlimits.org/?page=cerebral-palsy
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 slow-growing organisms 

 develops over two weeks or more. 
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Chronic meningitis



 uncommon and causes chronic meningitis. 

 isn't contagious from person to person. 

 Cryptococcal meningitis is a common 

 immune deficiencies, such as AIDS. 
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Fungal meningitis



 In 2012, fungal meningitis made the news 

because contaminated corticosteroid injections 

caused a multistate outbreak. 
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Fungal meningitis



 Tuberculosis.
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Other meningitis causes



 chemical reactions, drug allergies, some types of 

cancer and inflammatory diseases such as 

sarcoidosis. 
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Other meningitis causes



 Central nervous system (CNS) leukemia

 Lead encephalopathy

 Hypersensitivity to drugs (eg, trimethoprim-

sulfamethoxazole, intravenous immune globulin, 

and antithymocyte globulin)

 Disorders associated with vasculitis (eg, 

Kawasaki disease and collagen vascular disease)
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Other meningitis causes



 Brain abscess

 Subdural/epidural abscess

 Brain tumors
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Other problems to be considered 

include the following:



• Viruses associated with aseptic 
meningitis 

–EV 71, EV 70, EV 7518,12 

–Polioviruses types 1, 2, and 3 

–Coxsackievirus type A (23 serotypes), 
coxsackievirus type B (6 serotypes) 

–Echoviruses (31 serotypes; see image 
below) 
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Causes



• Human parechoviruses (HPeV) (6 serotypes; 
HPeV types 1 and 2, previously classified as 
echovirus types 22 and 23 within the genus 
Enterovirus

• Arbovirus (eastern, western, and Venezuelan 
equine encephalitis viruses; Powassan virus; 
California group viruses [primarily LaCrosse
virus]; St. Louis encephalitis virus; West Nile 
virus; Colorado tick fever) 
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Causes



• Mumps 

• HSV types 1 and 2 

• Cytomegalovirus (CMV) 

• Epstein-Barr virus (EBV) 

• Human herpesvirus type 6 (HHV6), human 
herpesvirus type 7 (HHV7) 

• Varicella zoster virus (VZV) 

• Adenoviruses (types 3 and 7) 
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Causes



• Human immunodeficiency virus (HIV) 

• Lymphocytic choriomeningitis (associated with contact 
with guinea pigs, hamsters, and pet mice) 

• Rhinovirus 

• Measles 

• Rubella 

• Influenza A and B 

• Parainfluenza

• Parvovirus B19 

• Rotavirus 

• Coronavirus 

• Variola virus1/1/2022 108

Causes



*Vaccines related to aseptic meningitis 

• Mumps19 

• Measles, mumps, rubella (MMR) 

• Polio 

• Rabies 

• Yellow fever 

*Bacterial infection associated with aseptic 
meningitis (partially treated bacterial meningitis 
or brain abscess) 
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Causes



*Nonpyogenic bacteria associated with aseptic 
meningitis 

• Mycobacterium tuberculosis 

• Leptospira

• Treponema pallidum

• Borrelia (relapsing fever, Lyme disease) 

• Nocardia

• Bartonella

• Atypical mycobacteria 

• Brucella
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Causes



* Parasites associated with aseptic 
meningitis 

–Roundworms 

–Tapeworms 

–Flukes 

–Amoebae 

–Toxoplasma
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Causes



* Atypical organisms associated with 
aseptic meningitis 

–Chlamydia 

–Rickettsia 

–Mycoplasma
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Causes



– Other organisms associated with aseptic meningitis 

• Blastomyces dermatitidis

• Coccidioides immitis

• Alternaria species 

• Aspergillus species 

• Cephalosporium species 

• Cladosporium trichoides

• Drechslera hawaiiensis

• Paracoccidioides brasiliensis

• Petriellidium boydii

• Sporotrichum schenckii

• Ustilago species 

• Zygomycetes species1/1/2022 113

Causes



* Diseases associated with aseptic meningitis 

– Leukemia 

– Behçet disease 

– Systemic lupus erythematosus (SLE) 

– Sarcoidosis

– CNS tumor 

– Kawasaki disease 

– Recurrent benign endothelioleukocytic aseptic 
meningitis (Mollaret Meningitis)

– Neonatal-onset multisystem inflammatory disorder 
(one of the cryopyrin-associated periodic syndromes 
[CAPS])
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Causes



–Other associations with aseptic 
meningitis 

• Immunoglobulin replacement therapy 

• Heavy metal poisoning 

• Intrathecal agents 

• Foreign bodies (eg, shunt or 
reservoir) 

• Drugs
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Causes





 Referral to a specialized pediatric ICU is 

appropriate if the level of 

consciousness is reduced and the 

airway cannot be maintained.
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Consultations



– Full recovery is usual after uncomplicated viral 

aseptic meningitis. Most cases resolve within 7-10 

days. 

– Psychological sequelae may be more common 

than in bacterial meningitis. 

– Recurrence is possible (known as Mollaret, or 

benign recurrent meningitis). Associated viruses 

include Epstein-Barr virus (EBV), coxsackieviruses

B5 and B2, echoviruses 9 and 7, herpes simplex 

virus (HSV)-1 and HSV-2, and human 

immunodeficiency virus (HIV).1/1/2022 118

Prognosis



http://i44.tinypic.com/hwcta0.jpg
http://i44.tinypic.com/hwcta0.jpg


– For excellent patient education resources, visit 

eMedicine's Brain and Nervous System Center

and Children's Health Center. Also, see 

eMedicine's patient education articles 

Meningitis in Adults and Meningitis in Children. 

– For more information, visit the Meningitis 

Foundation of America Web site. 

– The Meningitis Research Foundation has 

excellent sections for nonexperts, parents, and 

health care professionals.
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Patient Education

http://www.emedicinehealth.com/collections/SU294.asp
http://www.emedicinehealth.com/collections/CO1558.asp
http://www.emedicinehealth.com/Articles/17401-1.asp
http://www.emedicinehealth.com/Articles/10079-1.asp
http://www.musa.org/
http://www.meningitis.org/
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Mother
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.قلق-أ

.أرق-ب

.اكتئاب-ج

.تعب-د

.عدم رضا-هـ

.حزن-و

Mother
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.البداية وليس نهاية المطاف-أ

صديقات و بالإنتظار-ب

...مجتمع و إعلام و 

Discharge
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.الكل معني بالأمر-أ

.البيت مدرسة-ب

.آباء و أمهات المستقبل-جـ

Family

http://www.saudiembassy.net/publications/Magazine-Spring-00/Images/st-2-painting 2.jpg
http://www.saudiembassy.net/publications/Magazine-Spring-00/Images/st-2-painting 2.jpg
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المجتمع

.الفضائيات-أ

.الإعلام-ب

.الإنترنت-د

Society
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.المدرسة

School



1/1/2022 127

 ً .المتخرج حديثا

!الخوف من هذه الحالات

.ضرورة عدم الخجل من تحويلها

Doctor
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.ثقافة الإبرة

Doctor

http://www.uwm.edu/Dept/EHSRM/HAZEXCEPTIONS/PHOTOS/syringe.jpg
http://www.uwm.edu/Dept/EHSRM/HAZEXCEPTIONS/PHOTOS/syringe.jpg
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Nurse

http://images.google.com/imgres?imgurl=www.kingcommunications.co.uk/images/nurse.gif&imgrefurl=http://www.kingcommunications.co.uk/medical.htm&h=198&w=210&prev=/images?q=nurse&start=60&svnum=10&hl=ar&lr=&ie=UTF-8&inlang=ar&sa=N
http://images.google.com/imgres?imgurl=www.kingcommunications.co.uk/images/nurse.gif&imgrefurl=http://www.kingcommunications.co.uk/medical.htm&h=198&w=210&prev=/images?q=nurse&start=60&svnum=10&hl=ar&lr=&ie=UTF-8&inlang=ar&sa=N
http://school.discovery.com/clipart/images/doctor.gif
http://school.discovery.com/clipart/images/doctor.gif
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.الوقت

Time
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.مليء بالورد و ليس الأشواك

Take it E&S
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.الأخلاق والعلم والثقافة

ESE
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