
1 
 

Results of Surgical Management of Spontaneous Intracerebral 

Hemorrhage in Pediatrics, Local experience in Sohag University 

Hospital 

Dr. Abdin K. Kasim1, MD and Dr Ahmed Kamal Abdelhameid2, MD. 

1: Email: abdin_mail@yahoo.com  Mobile: +201020196831 

2: Email: a.kamal_neuro@yahoo.com  Mobile: +201006176567 

The Authors 

1- Dr. Abdin Khair-Allah Kasim  

2- Dr Ahmed Kamal Abdelhameid 

The Short Title 

Surgical Management of Spontaneous Intracerebral 

Hemorrhage in Pediatrics 

The Full address:  

Postal Address:  

Neurosurgery Department, Sohag Faculty of Medicine, Sohag, Egypt. 

Postal code:  

82511 

Phone: +201020196831 (Dr Abdin K. Kasim) 

Fax: +20934602963 

Emails: abdin_neurosurgery@hotmail.com ,  a.kamal_neuro@yahoo.com   

Keywords: 

Spontaneous intracerebral hemorrhage, Intraventricular hemorrhage, Brain injury. 

Abstract 

Background: Spontaneous, non-traumatic intracerebral hemorrhage (ICH) 

remains a significant cause of morbidity and mortality throughout the world. 

Intracerebral hemorrhage (ICH) in children is relatively less common as compared 

to adults. 

Early recognition and diagnosis of SICH are essential. The classic clinical 

symptoms include headache, vomiting, unconsciousness, fever, and neurological 

deficit; however, clinical symptoms alone are insufficient to reliably identify the 

exact positions of hematoma and differentiate SICH from other stroke subtypes. 
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Thus, cranial CT is necessary to confirm the diagnosis. The beneficial and 

inexpensive medical approaches for SICH include minimizing the damages from 

both increased ICP and secondary hypertension and avoiding the antiplatelet 

therapy. 

Objective: Evaluation the role of surgical management of spontaneous 

intracerebral hemorrhage in 26 pediatric patients  

Materials and Methods: We reviewed the medical records of 26 patients in the 

Department of Neurosurgery of Sohag university hospital diagnosed with 

spontaneous intracerebral hemorrhage from January 2012 to December 2016.Thes 

patients were evaluated as regard to: age, sex, Glasgow Coma Scale (GCS) on 

admission, neurological deficit, brain region affected, the surgicalmanagement and 

outcome. 

RESULTS: 16 patients (61.5%) were female, and the mean patient age was 5.3 

years. Parietal cortex was the most common site (18 patients 69.2%). The Glasgow 

Coma Scale (GCS) score at admission was below 7 in 2 patients below 12 in 8 

patients (30.7%) fits was the only presenting symptoms in 6 patients (23%). In 

total, 2 patients (0.7%) died despite surgical management, with diffuse brain injury 

the cause of death.  

CONCLUSION: Low GCS scores, associated intraventricular hemorrhage and 

posterior fossa hemorrhage are correlated with poor prognosis. Early and less 

invasive surgery in conjunction with short transportation time to the hospital could 

decrease mortality rates.  

Full Text 

Introduction 

The pathological insult of the pediatrics intracerebral hemorrhage like in adults 

may be either post traumatic or spontaneous intracerebral hematomas. However the 

spontaneous intracerebral hematomas have the predominant incidence than stroke 

in the pediatric age groups but still not a common disease specially if compared 

with its incidence in adults.
(1)

 

Regarding the most common cause of non-traumatic pediatric intraparenchymal 

hemorrhagearteriovenous malformations (AVMs) comes first and may account for 

50% in most series.
(2,3,4,5) 

 

Authors defined the spontaneous intracerebral hematomas as intraparenchymal 

hemorrhage associated with or without intraventricular extension that not caused 

by trauma, hemorrhage within brain tumor, vascular malformation, hemorrhagic 
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transformation of arterial ischemic stroke, or cerebral sinus venous thrombosis. 

Isolated subarachnoid hemorrhages were excluded.
(6)

 

Seizures are believed to the most common symptoms and may be the first and only 

presenting symptoms in pediatric spontaneous intracerebral hematomas. ICH may 

cause different neurological deficits depending on the site and the size of the 

hematoma. ICH neurological symptoms are developed within minutes to hours. 

Severe headaches and repeated vomiting in children followed an alteration in level 

of consciousness also could occur.
(7,8)

 

Since computed imaging is more available and easier in use a non-enhanced CT-

scan is the first choice for diagnostic examination. Further diagnostic imaging is 

required to roll out underlying pathology, using MR-angiography, CT-

angiography, or conventional digital substraction angiography.
(9)

 

The role of surgical management in cases of pediatric ICH still of controversy and 

most of the previous studies show no significant difference with intense medical 

therapy versus surgery. However, the International STICH (Surgical Trial in 

Intracerebral Hemorrhage) produced results that surgery within 96 hours of ictus 

may have a role to improve the prognosis.
(10)

 

Treatment strategies could be a combination between the medical and the surgical 

interventions. Medical therapy aim to manage the intracranial pressure, antieliptic 

drugs, and neuro-protective agents. The surgical intervention aim to decrease the 

risk for the penumbra of progressive tissue damage immediately surrounding 

hematoma caused by the mechanical injury of the elevated intracranial pressure. 

Surgical intervention includes Craniotomy (where complete evacuation is done 

under vision) in case of lobar hematomas/ exploration of vascular lesions and 

Aspiration (using a burr hole, stereotactic or endoscopic measures) of smaller 

hematomas, producing desirable results.
(11,12) 

 

Patients and Methods 

With the approval of the Ethics Committee, 26 pediatric patients had been 

introduced to Neurosurgery Department of Sohag University Hospital diagnosed 

with spontaneous intracerebral hemorrhage from January 2010 to December 2016. 

Data were collected and recorded including the following information: age, gender, 

Glasgow Coma Scale (GCS) on admission, the site of the hematoma, and surgical 

outcome.  

All patients presented for complete neurological examination will full radiological 

and imaging study and we exclude the patients that appeared to have underlying 

imminent pathology. Figure 1 shows preoperative CT scans of 2 cases. 
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Fig 1: Pre Op CT of 2 cases 

 

Surgical procedure:  

Under general anesthesia with invasive blood pressure monitoring and CVP patient 

positioned as regard to the site of the intracerebral hematoma using May-field with 

head pins or using head rest. Skin incision should be guided by the site of the 

hematoma, most cases required question mark skin incision for the tempro-parietal 

hematomas (Figure 2 a).  

Bone flap craniotomy had been done by four burr hole or by using the electric 

craniotome, after exposure of the dura we noted that never open the dura in a tense 

brain and a dehydrating measure by anesthesia should be taken first till the brain 

appears to be quite lax (Figure 2 b). 

Cruciate incision of the dura or C shape incision, choosing the most nearest point 

in the cortical surface to the hematoma to avoid further injury to eloquent brain 

areas, in the dominant hemisphere we prefer to enter through the inferior temporal 

lobe, then transcortical incision and slight cortical retraction by brainself retaining 

spatula the hematoma will be delivered by itself.Parts of the hematomas are 

removed with forceps, while paying attention to avoiding new bleeding in margin 

zones of the hematoma. The use of an operating microscope is advantageous 

(Figure 3 a). 
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Fig 2 a and b : Skin Incision and bone flap 

 

Using the microscope and bipolar coagulation diathermy with complete hemostasis 

should be done and cover the bed by surgcel for adequate hemostasis and 

satisfactory hematoma removal. We do simple dural repair with putting the bone 

flap and suction drain upon it for 48 hours (Figure 3 b). 

 

  

Fig 3 a and b : Post Op CT of 2 cases 

 

Patients suffering neurological impairment following surgery underwent 

rehabilitation.  

All patients have to be followed up by periodic neurological examination and CT 

brain if needed every 3 month after discharge (Figure 4). 
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Results 

In our series there is a female predominance in the incidence of pediatric 

spontaneous intracerebral hematomas 61.5%, the mean patient age was 5.3 years. 

Table (1) Incidence of pediatric intracerebral hematomas according to sex 

Gender No  of cases 

Males 10 

Females 16 

 

The temporal lobe was the most common site of incidence of the pediatric 

spontaneous intracerebral hematoma and was account for 69.2% in this series 

followed by parietal region. Frontal and posterior fossa were the least common 

sites of incidence. 

Table (2) site of pediatric intracerebral hematomas 

Site Temporal Parietal Frontal occipital 

No of patients 18 6 1 1 

 

  

Fig 4: Post Op CT of 2 cases 
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The Glasgow Coma Scale (GCS) score at admission was below 7 in 2 patients 

(7.5%) and below 12 in 8 patients (30.7%). 

Table (3) relation between GCS on admission and mortality 

Patients 16 8 1 1 

GCS on admission 12-15 9-11 6-8 3-5 

Mortality 0 0 1 1 

 

Fits was the only presenting symptoms in 6 (23%) patients before conscious level 

deterioration. 

In total, 2 patients (7.5%) died within 2 weeks of surgical management. 

In our 26 cases dura was repaired simply without need for graft.  

The most common complication was infection, which was observed in 5 patients. 

The infection was either systemic or local wound infection with requirement of 

long-term and broad-spectrum antibiotic regimen. 

Table (4) post-operative complications of pediatric intracerebral hematomas 

complications infection seizures hydroceph

alus 

Delayed 

wound 

healing 

CSF fistula 

Patients 5 4 1 1 1 

 

In this study the mortality rate among the patients was 7.69% (n=2), diffuse brain 

injury with primary brain damage in one patient (3.8%; n=1), and brainstem 

affection in posterior fossa hemorrhage in other patient (3.8% n=1)  

The mean follow-up period for all patients was 2years (range: 3 months-3 years). 

All patients required extended hospital stays, mainly due to the length ofpost-

operative rehabilitation.  

Of the 26 patients in this study, 24 (92.3 %) gained the ability for self-care and 

were discharged. 

Discussion: 

Our study demonstrates the results of surgical outcome among pediatric patients 

with spontaneous ICH. It was found that early surgery within 24-48 hours has best 

results among pediatric patients with lesional or lobar hemorrhage. Combination of 
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adequate surgical decompression with intensive medical therapy is necessary for 

favorable outcomes. 

The previous pediatric intracerebral hematomas studies found that seizures are the 

most common presenting symptoms and it may be the first and the only symptoms 

in pediatric ICH especially in younger children. One of the largest prospective 

study found that sixty percent of children with ICH experienced acute symptomatic 

seizures the perinatal period and in about one-third with ICH during childhood. 

This indicates that children with ICH present with seizures more commonly than 

children with arterial ischemic stroke, in whom seizures are reported as a 

presenting symptom in 22%.Therefore antiepileptic drugs play in important role in 

management the pediatric spontaneous ICH and patients should continue in the 

antiepileptic measure for 6 months to one year post-operative.
(13,14,15,16)

 

After all the STICH-trial showed that patients with superficial hemorrhages 

(distance to cortex surface less than 1cm) seem to benefit from surgery. Otherwise 

in small hemorrhages especially of the basal ganglia with small or absent 

neurological deficits conservative management is the role. Large lobar hematomas 

damaging a whole hemisphere, surgery is not advisable, especially patients with 

poor neurological state. Patients starting with initial small lobar hematoma with 

increasing in the size and detoriating clinical squeal, should also be treated 

surgically.
(7)

 

We have to predict a bad prognostic outcome in those patient having low GCS 

below 8, surgical section of patient with higher GCS score improve the prognosis 

and outcome. This was coherent with the findings from the STICH Trial.
(10)

 

In general pediatric spontaneous intracerebral hematomas had better results of 

survival than the older clients. Also patient with deep lobar hematoma associated 

with intra-ventricular extension was found to have poor prognosis.
(17,18)

 

Depending on the fact that the mass effect caused by the intracerebral hematoma 

and the subsequent elevation in the intracranial pressure will increase the 

pathological cascades resulting in a great neuro-inflamatory and biochemical 

response so early and complete evacuation of the intracerebral hematoma could 

improve the neurological outcome and decrease the mortality rates.
(19,20,21,22)

 

All the guidelines for the management of spontaneous intracerebral hematoma in 

the AHA/ASA don’t state that ultra-early removal of the hematoma improves 

functional outcomes or mortality rates and it shows that very early craniotomy 

would increase the risk of recurrent bleeding. Previous studies showed 40% of total 

11 patients with ICH treated within 4 hours of hemorrhage onset rebleeding occur 

whereas the percent decreased to 12% in those patients treated within 12 hours of 

the hemorrhage onset.
(23,24,25)  
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Avoiding the ultra-early intervention with its subsequent rebleeding studies 

suggested to perform surgery with 24 hours to decompress the brain before starts to 

be harden by the hematoma.
(26,27)

 

Choosing the entry point with the better approach is an important issue to avoid the 

involving of the eloquent brain regions and providing better visualization to the 

hematoma and the surrounding brain this help in complete evacuation wit safe 

surgery.
(23,28,29)

 

The frontal approach has been used for long time for many lesion as one of the 

safest pass to the brain bur recent studies showed that the lenticulostriate arteries 

have a high incidence to be injured in this approach causing intraoperative 

bleeding and worse outcomes.
(30)

 

Especially in the dominant hemisphere using temporal approach as a choice in 

several studies evacuation could be accomplished in approximately70% of the 

cases without obvious intraoperative bleeding.
(31)

 

Intraoperative bleeding was controlled using the bipolar coagulator and surgcel in 

the bed of the hematoma and we did not place a drainage tube within the 

hematoma cavity after securing hemostasis. 

Conclusion 

Adequate surgical decompression in the early stages and intensive multi-modal 

medical therapy has definite positive role in the treatment of pediatric patients with 

spontaneous intracerebral hemorrhage. Surficial lobar and lesional hematomas with 

no intraventricular extension and good G.C.S. score have good outcome. 
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 مهخص انثحث

 :عىىان انثحث

 .مستشفى سىهاج انجامعيت, خثزج محهيح انتذخم انجزاحي نىزيف انمخ انذاتي في الأطفالوتائج 

 :انثاحث

 جامعح سىهاج –مذرس جزاحح انمخ والأعصاب تكهيح انطة  –دكتىر / عاتذيه خيزالله قاسم  -1

  جامعح سىهاج –مذرس جزاحح انمخ والأعصاب تكهيح انطة  – عثذانحميذأحمذ كمال دكتىر /  -2

 :مقذمح

داخلم انًلخ انذاحٌ ُزٍف وانفٌ جًَع أَحاء انعانى.  اةهًزض وانوفنداخم انًخ لا ٍزال سببا هايا  إٌ انُزٍف انذاحٌ

انصلاا  وانقلٌء وفقلااٌ  انًعخلادةوحشلًم الأعلزاض انسلزٍزٍت . انبلانيٍَبفٌ الأغفال هو أقم شَوعا َسبَا يقارَت 

يٍ  ِديوً وحًََز حجًع نخأكَاالأعزاض انسزٍزٍت وحاها غَز كافَت فانوعٌ وانحًي وانعجز انعصبٌ. ويع ذنك 

نخأكَلا انخشلصَ . وحشلًم انلُ    تظلزورٍ ٌهلالأشعت انًقطعَت نهًخ  فإٌ هسكخت اناياغَت. وبانخانٌن أَوا  أخزى

انثلاَوً  انًخ وانلاوانخقهَم يٍ الأظزار انُاجًت عٍ ارحفا  ظيػ  ًخ انذاحٌُزٍف انانطبَت انًفَاة وغَز انًكهفت ن

 الأدوٍت انًسَهت نهاو.وحجُب 

 انهذف: 

 يزٍعا نلأغفال  62حقََى دور الإدارة انجزاحَت نهُزف داخم انًخ انعفوً فٌ  

 :انمزضى وانطزق

يزٍعلا فلٌ قسلى جزاحلت انًلخ والأعصلاس فلٌ يسخشلفي سلوها  انجلايعٌ  62 علاداسخعزظُا انسجلاث انطبَلت ن

يقَلا  غلاسلكو و: انعًلز وانجلُ  بلاُحٌ داخلم انًلخ. وقلا حلى حقَلَى انًزظلي فًَلا ٍخعهل  ذاحلٌَزف  ٍعاَوٌ يٍ

وقًُلا بخحهبلم  وانُخَجلت انخلاخم انجزاحلٌيُطقت اناياغ انًخعلزرة وووانعجز انعصبٌ  اناخول نهقسى عُايَبوبت نه

 .انُخائ 

 انىتائج: 

انقشللزة وكاَللج يُطقللت سللُواث.  6.5 يعًللز انًزظلل٪( يللٍ الإَللادا وكللاٌ يخوسللػ 6..2) أكثللز انًزظللي كللاٌ 

 7أقلم يلٍ  انلاخول٪(. كاٌ يقَلا  غلاسلكو نهيَبوبلت عُلا 6..2يزٍعا  1.انًوقع الأكثز شَوعا ) هٌ تانجاارٍ

٪(. 65يزظلي ) 2عزض انوحَا فٌ بًَُا كاٌ انصز  هو ان٪( 7..5يزظي ) 1فٌ  6.أقم يٍ و ٍَيزٍع ٌف

ة كلاٌ حلايَز شلايم نهًلخ سلبب انوفلاوانجزاحلٌا  انخلاخم٪( عهلي انلزغى يلٍ 7يلزٍط ) 6فٌ انًجًلو ا حلوفٌ و

 بسبب بانُزٍف.

 :الاستىتاج

يع سوء انخشصَ . انجزاحلت انًبكلزة اَصفاض درجاث غ ا ٍزحبػ َزٍف داخم انبطٌَُ وانُزف انحفزة انصهفٌ  

 .وأقم انجزاحت بانخزايٍ يع وقج انُقم انقصَز إني انًسخشفي ًٍكٍ أٌ حقهم يٍ يعالاث انوفَاث

 :انكهماخ الإفتتاحيح

  .داخم انًخ ا َزٍف داخم انبطٌَُا إصاباث اناياغ ذاحٌَزف  

 


