
Page 1/7

Surgical Management and Functional Outcome of Primary Convexity
Subdural Empyema With Inter-hemispheric Extension: A Case Report
and Literature Review
Moayad Moawia Zain Elabdin Ahmed  (  moayadmz@gmail.com )

Aliaa Specialist hospital https://orcid.org/0000-0001-9947-3593
Shahd A.Y Alias 
Mukash� E. A. Ali 
Zakaria Ibrahim Mohammed 

Case report

Keywords: Subdural empyema, Magnetic resonance imaging, inter-hemispheric subdural empyema

Posted Date: June 8th, 2020

DOI: https://doi.org/10.21203/rs.3.rs-33327/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.   Read Full License

https://doi.org/10.21203/rs.3.rs-33327/v1
mailto:moayadmz@gmail.com
https://orcid.org/0000-0001-9947-3593
https://doi.org/10.21203/rs.3.rs-33327/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/7

Abstract
Background:

Subdural empyema is the collection of pus beneath the dura matter, commonly manifests as a complication of oto-rhino-laryngeal infection and
rarely locates in the inter-hemispheric subdural space either as an isolated collection or as extension from the convexity of the cerebral
hemisphere.

Case presentation:

A case of right fronto-parietal convexity subdural empyema with inter-hemispheric extension in 19 years old male is presented patient presented
with fever, left sided convulsions, hemiparesis and blurring of vision. Despite the use of broad spectrum antibiotics based on cultures, surgical
intervention with craniotomy was the de�nitive intervention needed for good recovery.

Conclusion:

Subdural empyema located in inter-hemispheric area represents rare form of subdural empyema. The best investigation to choose to diagnose
these lesions is de�nitely magnetic resonance imaging of the brain .craniotomy is the surgical intervention of choice in most of the cases and
almost lead to complete evacuation of the collection followed by the use of empirical antibiotic for six weeks duration, both means of treatment
are used in order to reach better functional outcome.

Background
Subdural empyema is a localized collection of purulent material between the dura and arachnoids matter [1], with 95% of reported cases located
within the cranium (mostly involving the frontal lobe).

It causes clinical problems through extrinsic compression and in�ammatory reaction involving the brain and meanings ,Usually it is unilateral [2]
,with different causes related to different age groups ,in infants and young children ,subdural empyema most often occurs as a complication of
meningitis[3] ,while in adults it is due to Para-nasal sinusitis[4] ,otitis media or mastoiditis ,reported cases due to pulmonary tuberculosis [5],
falciparum malariae[6, 7] or dental extraction [8]are also present but they are very uncommon .trauma and previous surgeries also considered as a
major predisposing factors .

The knowledge of the radiological �ndings of subdural empyema impacted early diagnosis and lessened dramatically the mortality and morbidity
related to this rare condition.

patients usually present with a triad of fever, headache and vomiting and many other symptoms related to the site and size of the collection, most
common causative organisms are anaerobic and microaerophilic streptococci [1]. Surgical evacuation through burr-holes or craniotomy is the
treatment of choice with empirical antibiotics for 3–6 weeks based on cultures and sensitivity of the isolated purulent material. The pathology,
clinical presentation, diagnostic evaluation and methods pre and post operatively, and treatment of subdural empyema were reviewed.

Case Presentation
A 19 years old male presented to emergency department with headache, high grade fever and vomiting for one week. Two days prior to admission
patient developed left side weakness, blurring of vision and generalized tonic-clonic convulsions. Patient was diagnosed as malaria case a week
prior to admission, received artemether injection with no improvement; patient had no previous history of head injury or otolaryngeal infection.

On examination patient looks generally ill and confused, with normal vital signs readings apart from raised temperature (38.4 C). GCS 14/15, right
pupil was �xed and fully dilated, other cranial nerves were intact, left side hemiplegia, neck stiffness with negative other signs of meningeal
irritation. Leukocyte count was 20,100; C- reactive protein was 183.6 mg/dl. CT scan of the brain showed right front parietal subdural empyema
with inter-hemispheric extension [Figure 1].

Ophthalmology, dentistry and oto-rhino-laryngologist departments were consulted to exclude any predisposing factors related to his diagnosis that
may need further workup and management but no acute or chronic pathology found that can be complicated with such presentation.

Empirical antibiotics (meropenum, vancomycin and metronidazole) with urgent surgical evacuation with burr-holes were performed, evacuated pus
sent for culture and sensitivity. Streptococcus viridians isolated which was sensitive to meropenum.

Soon after surgery patient developed another attack of generalized tonic-clonic convulsion began focally at the left side associated with acute
confusion state; follow up CT scan showed mainly expansion of the inter-hemispheric part necessitated surgical evacuation through parietal
craniotomy [Figure 2].
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Results
Patient improved gradually after the second surgery, continued on intravenous antibiotics for 6 weeks after surgery with gradual resolution of
symptoms. Patient Discharged fully conscious with complete recovery of his symptoms and signs and his 4 weeks follow up CT brain showed
minimal residual of the inter-hemispheric part [Figure 3].

Patient regular visits to the outpatient clinic 1, 3 and 6 months after surgery showed complete neurological recovery.

Discussion And Conclusion
Authors reported a case of right fronto-parietal subdural empyema with inter-hemispheric extension that responded well with the concomitant use
of empirical antibiotics with surgical evacuation based on clinical presentation and radiological diagnostic tools that were crucial for the fast
precise diagnosis.

Gender, general characteristics and �ndings of our case were consistent with the male predominance related to subdural empyema, the common
unilateral origin and fronto-parietal convexity site reported [9].Once infection is established in the subdural space, progression of an empyema
tends to be remarkably abrupt. The exudates can spread extensively throughout the subdural space [10]. Patient age and results of isolated
cultures (streptococcus viridians) prove the strong relation between odonto-sinosidal infections as the major cause of CNS complications [8]
especially in this age group, although no previous history was relevant.

Presented case showed the classical triad of symptoms related to subdural hematoma which is known to be nonspeci�c and more related to his
previous diagnosis of malaria, but his unilateral left side hemiparesis, the right side �xed dilated pupil and focal convulsions are regarded as main
symptoms of inter-hemispheric subdural empyema [11].

Subdural empyema cases due to falciparum malaria are rarely present [6, 7] but all have negative bacterial cultures in common, and this fact force
us to exclude malaria as the primary cause in our situation.

Once the suspicion of CNS infection is made, patient should be given empirical high dose of antibiotics able to penetrate the cerebrospinal �uids
and capable of eradicating the most common causative organisms [1], in our case vancomycin, metronidazole and meropenum were used and
proven to be sensitive.

In brain CT ,SDE related to brain convexity appear as Crescent or lentiform extra axial hypo-dense collection with medial border rim enhancement
while in inter-hemispheric SDE it tend to be convex on its lateral border and �at on the medial border which is formed by the falx [10].

MRI with gadolinium contrast is the diagnostic tool of choice with hypo-intense area on T1 ,hyper-intensity on T2 with peripheral contrast
enhancement and diffusion restriction on diffusion weighted imaging (DWI) [12] ,making it more informative and sensitive than CT scan especially
with DWI sequence.

surgical evacuation with bur-holes as our primary urgent intervention and the need for craniotomy three days after duo to progression of
symptoms proves and highly recommend craniotomy as the �rst de�nitive intervention, and that was the same suggestion reported by a case
series in Australia conducted for 10 years duration [9] and agreed upon by many reported cases especially with inter-hemispheric type as shown in
[Table.1] reviewing the latest 10 years .during the operation ,purulent �uid and granulated tissues must be removed except for the thin capsule that
can be adherent to vital structures ,moreover we need to make sure that all the pockets are opened and irrigated profoundly with antibiotics [13].
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Table 1
Reported cases of interhemispheric subdural empyema in the past 10 years

Outcome  duration
of
antibiotic
therapy**

Pus C&S Surgery Origin GCS  
duration
in days

Symptoms Sex,age* Reference
number and
year of
publications

 

Good  weeks 6 No growth Burhole
then
craniotomy

NA 14/15 30 vomiting
,Headache, fever

 M,5    2011 [14]  

 

Good NA No growth craniotomy sinusitis NA 14 Fever,
vomiting,,seizures

,monoparesis

16,M 2015 [15]  

Good NA Streptococcus
entermedius

Burhole
then
Endoscopic
aspiration

sinusitis 13/15 3 Headache, fever
,hemiparesis
,menengism

13,M 2016  [16]  

 

 

Good 3 weeks No growth craniotomy Sinusitis 15/15 NA Fever ,left
hemiparesis

17,F 2016  [17]  

Good NA No growth 2 stages
craniotomy

sinusitis NA 2 fever, aphasia,
convulsions ,right
hemiparesis

14 ,F 2017  [18]  

                     

Good NA No growth craniotomy Allergic
rhinitis

NA 10 hemiparesis
,speech di�culty

17 ,M 2017 [19]  

                   

NA NA NA craniotomy  sinusitis NA NA NA 14,F 2017  [20]  

Good NA Prevotella oris craniotomy Sinonasal
surgery

15/15     21,F 2019  [21]  

NA convulsions,fever
,hemiparesis

 

*: Age in Years, GCS: Glasgow coma Scale, C&S: culture and sensitivity, ** all reported cases were given antibiotics based on culture and
sensitivity or even if it came out negative, NA: not available. 

 

In conclusion, sub-dural empyemas with inter-hemispheric extension are very rare, especially in the era of antibiotics, as it’s known to be one of the
complications of sinusitis being the as the commonest cause, and also it might be as a complication of other pathologies such as meningitis,
otitis media, malaria, post-cranial surgery and it might be due to bacterial seeding of sub-dural hematoma. In our case there was no obvious cause.
The initial management was a right side double burr-hole craniostomy which was su�cient to evacuate the convexity part of the subdural
empyema, but the progression of the patient’s condition three days postoperatively necessitate a second surgery in the form of parietal craniotomy
and complete evacuation of the empyema including the inter-hemispheric part of the subdural empyema extension. In our opinion the use of
craniotomy coupled with culture and sensitivity based intravenous antibiotics appears to grant the best modality in managing such condition.
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Figures

Figure 1

CT brain. A) non-contrasted axial cut showed right fronto-parieto-occipital convexity subdural collect with inter-hemispheric extension. B)
Contrasted axial scan showed enhancing wall around the collection, in both images there is signi�cant mass effect and mid-line shift.
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Figure 2

Post 1st surgery CT scan for follow up showed almost resolution of the convexity collection and signi�cant increase in volume of inter-
hemispheric collection.

Figure 3

Follow up CT brain taken after the 2nd surgery showed almost total evacuation of the empyema with minimal inter-hemispehric residual


