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ABSTRACT 

Background and Importance: Chronic subdural hematomas (cSDH) are a common problem for which solutions re-
main imperfect. Surgery is effective, but not without risk. Recent data have suggested a role for inflammation in the 
genesis of cSDH and several reports have documented some benefit to steroid treatment. In this report, a possible role 
for tumor necrosis factor alpha blockade in the resolution of a multiply recurrent cSDH is described. Clinical Presen-
tation: An 86-year-old man with rheumatoid arthritis treated with infliximab presented with a large, symptomatic, mul-
tiloculated cSDH. Infliximab was withheld and craniotomy for evacuation was uncomplicated, but recurrent symptoms 
were noted and a recurrence was operated upon again several weeks later. Follow up CT showed a second recurrence. 
The patient requested to go back on his infliximab due to painful arthralgias. After a single dose of 10 mg/kg, follow up 
CT showed that the cSDH resolved and did not recur. Conclusion: Anti-TNF-alpha treatment with infliximab may have 
played a role in the resolution of this patient’s cSDH. Further investigation of this possible effect seems warranted. 
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1. Introduction 

Symptomatic chronic subdural hematomas (cSDH) have 
been successfully treated surgically for many years (see 
Lega et al., 2010 for review) [1]. Recent evidence sug-
gests that inflammation may be critical to the genesis of 
cSDH, [2] which has lead to reports of successful treat-
ment with steroids. This report describes a patient with a 
multiply recurrent cSDH, which resolved when the pa-
tient was treated with a tumor necrosis factor (TNF)- 
alpha inhibitor for pre-existing rheumatoid arthritis. This 
suggests that TNF-alpha may play a role in the develop-
ment of cSDH. 

2. Case Report 

An 86-year-old man with rheumatoid arthritis treated 
with infliximab (Remicade, [3] Centocor, Malvern, PA) 
and methotrexate fell striking his head on a chair several 
months prior to presentation with headache, memory loss, 
and gait disturbance. Computed tomography (CT) re-
vealed a large, left-sided, multiloculated cSDH (Figure 
1). Prophylactic levatiracetam at a dose of 500 mg b.i.d. 

(UCB S.A., Brussels, Belgium) was started. Meth-
otrexate and TNF-alpha inhibitor treatment were with-
held to avoid wound healing difficulty. The patient un-
derwent a craniotomy for drainage and removal of the 
loculated membranes. A subdural drain was left in place 
for 36 hours, during which time the patient was kept flat 
in bed, and a tapering dose of dexamethasone (4 mg b.i.d. 
to 0 mg) administered for 10 days. A postoperative day 
one CT scan showed marked reduction in the subdural 
collection but incomplete re-expansion of the brain, with 
a persisting 13 mm subdural fluid collection. The patient 
improved neurologically and was discharged to home. 
When the patient developed recurrence of his presenting 
symptoms 4 weeks later, a follow up CT revealed persis-
tence of the subdural collection, but no interval enlarge-
ment. Laboratory work indicated thrombocytopenia with 
a platelet count of 68,000. Levatiracetam was withheld 
and the platelet count returned to normal. Symptoms per-
sisted and a subdural drain was reinserted via one of the 
previous burr holes and the patient was again kept flat in 
bed for 24 hours and given another tapering dose of 
dexamethasone for a further 10 days. Postoperative day 



Resolution of Chronic Subdural Hematoma after Treatment with Tumor Necrosis Factor Alpha Inhibitor 348 

 

Figure 1. Unenhanced axial CT scan showing a left, multi-
loculated chronic subdural hematoma at time of presenta-
tion. 
 
one CT showed good resolution of the subdural collec-
tion with re-expansion of the brain. The patient’s symp-
toms again resolved, but a follow up CT 4 weeks later (8 
weeks after the first craniotomy) showed that the collec-
tion had begun to reaccumulate (Figure 2). Discussion of 
treatment options with the patient and his family lead to a 
decision to not immediately undertake a further operation. 
The patient’s rheumatoid arthritis was becoming prob-
lematic for the patient and he requested resumption of his 
TNF-alpha inhibition treatment. His rheumatologist ad-
ministered an intravenous dose of Remicade (10 mg/kg). 
Four weeks later (3 months after his first craniotomy), a 
follow up CT revealed near complete resolution of the 
cSDH (Figure 3). The cSDH has not recurred and the 
patient remains asymptomatic to date, more than one 
year postoperatively. 

3. Discussion 

In 1998, Suzuki et al., [2] reported that interleukin (IL)-6 
and IL-8, but not TNF-alpha or IL-1beta, were elevated 
in cSDH specimens from 34 patients. Elevations were 
not found in plasma or in fluid from 9 subdural effusions, 
suggesting that inflammation may be involved in the 
pathogenesis of cSDH. Others have advanced this same 
hypothesis [4]. 

In 2001, Shono et al., [5] reported that vascular endo-
thelial growth factor (VEGF), but not basic fibroblast 
growth factor (bFGF), was elevated in cSDH fluid and 
that VEGF mRNA was expressed in macrophages and 

 

Figure 2. Unenhanced axial CT scan (8 weeks post initial 
craniotomy) showing recurrent chronic subdural hematoma 
after two drainage procedures and two courses of steroids. 
 

 

Figure 3. Unenhanced axial CT scan (3 months post initial 
craniotomy) showing significant resolution of recurrent 
chronic subdural hematoma after a single infusion of in-
fliximab. 
 
vascular endothelial cells in the outer membranes of 
cSDHs. These authors concluded that VEGF may be in-
volved in the pathogenesis of cSDH. Others have re-
ported similar findings [6]. Higher levels of IL-6 in 
cSDH fluid and higher levels of VEGF and bFGF in the 
membranes have been reported in recurrent cSDHs when 
compared with nonrecurrent collections [7]. Katano, et al. 
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[8] also reported that angiogenic factors, such as hepato-
cyte growth factor (HGF) and VEGF, may be markers of 
cSDH enlargement and reported that increased levels of 
tissue plasminogen activator (TPA) may be indicative of 
a high probability of recurrence. VEGF is thought to 
regulate angiogenesis through the phosphatidylinositol 3- 
kinase/Akt pathway; therefore, examination of the outer 
membranes of cSDH from surgical specimens has re-
vealed that P13, Akt, eNOS, and VE-cadherin were de-
tected in the endothelial cells in all cases [9]. Akt, VEGF, 
and VE-cadherin were localized to the endothelial cells 
of vessels within the membranes. Abnormally permeable 
capillaries in the outer membranes of cSDHs have been 
thought to be responsible for exudation into the fluid 
collection, especially in patients with more severe dis-
ease [10]. 

Subsequent to the initial reports of inflammatory proc-
esses in cSDHs, reports of successful treatment of cSDHs 
with dexamethasone have been published [11-13]. In one 
recent series, 78.2% of 101 patients treated with dexa-
methasone avoided surgery [13]. Noting the antiangio-
genic effect of angiotensin converting enzyme (ACE) 
inhibition, Weigel, et al. [14] reported lower VEGF lev-
els in the cSDH fluid and a lower recurrence rate in pa-
tients with cSDH who were taking an ACE inhibitor at 
the time of treatment.  

Activities attributed to TNF-alpha include, induction 
of pro-inflammatory cytokines IL-1 and IL-6 (the latter 
noted above to be elevated in cSDH fluid), enhancement 
of leukocyte migration, activation of neutrophil function, 
induction of acute phase reactants, and activation of tis-
sue degrading enzymes [3]. TNF-alpha has been impli-
cated in the blood vessel remodeling and lymphangio-
genesis observed in inflammation [15]. Infliximab (Re-
micade [3]) is a chimeric monoclonal antibody which 
neutralizes the biological activity of TNF-alpha by bind-
ing to it with high affinity and inhibiting binding with its 
receptors [16,17]. Infliximab is indicated in the treatment 
of rheumatoid arthritis, Crohn’s disease, ankylosing 
spondylitis, psoriasis and psoriatic arthritis, and ulcera-
tive colitis.  

4. Conclusions 

Although it cannot be shown with certainty that this sin-
gle patient’s cSDH resolved as a result of treatment with 
infliximab, the fact that the hematoma had recurred twice 
after drainage and treatment with dexamethasone, but 
resolved after a single dose of infliximab is at least sug-
gestive that the TNF-alpha inhibitor was responsible for 
this unexpected result. The reported incidence of cSDH 
is 1 - 5.3 cases per 100,000 people per year [18] and up 
to 7.35 cases per 100,000 per year in the 70 - 79 year old 
age group [19]; therefore, as many as 16,000 cases may 

occur yearly in the United States. A recent study of 209 
patients over 65 years of age reported an in hospital 
mortality of 16.7% and a six month mortality of 26.3%, 
indicating that cSDH is “not a benign disease” [20]. 
Study of a larger group of patients seems warranted.  
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