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Abstract 

Background: Intravenous recombinant tissue 

plasminogen activator (rt-PA) is an approved treatment 

for acute ischemic stroke within 4.5 h of symptoms onset. 

Decompressive craniectomy (DC) has been shown as an 

effective therapeutic modality in malignant middle 

cerebral artery (MCA) infarction. As rt-PA could result in 

hemorrhagic complication during or after any surgery DC 

may be associated with severe bleeding after intravenous 

thrombolysis. 

Case Description: A 57-year-old woman was presented 

90 min after the sudden onset of left hemiplegia. Despite 

intravenous thrombolytic therapy, she lost consciousness 

within 48 h and brain CT scan showed a right malignant 

MCA infarction associated with a small bleeding. DC was 

performed without any complication. The patient 

improved dramatically. 

Conclusion: DC could be done safety for malignant MCA 

infarction after unsuccessful intravenous thrombolytic 

therapy even the later was complicated with intra-

infarction hemorrhage. 

Introduction 

Intravenous thrombolysis is approved for acute 
ischemic stroke within 4.5 h of onset in our hospital. 
Decompressive craniectomy (DC) was shown to be 
lifesaving and effective for malignant middle 
cerebral artery (MCA) infarction.1-4 There is a risk of 
bleeding when DC performed after thrombolytic 
treatment of acute ischemic stroke. Herein, we 
present a case of DC after unsuccessful intravenous 
recombinant tissue plasminogen activator (rt-PA) 
treatment of MCA infarction. 

Case Report 

The case we present here is about a 57-year-old 
woman who was presented with sudden onset of right 
hemiplegia. On physical examination, she was alert 
with right hemiplegia, right facial paresis, and severe 
aphasia (National Institute of Health Stroke Scale 
[NIHSS], 15 points). She had untreated mitral valve 
stenosis. The time between the onset of symptoms and 
admission was 90 min. Emergent brain CT scan 
showed effacement of left MCA territory (Figure 1). 
Thrombolytic therapy with standard dose of 
intravenous rt-PA (0.9 mg/kg) was performed. 
During the next 48 h, her health deteriorated, and her 
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level of consciousness decreased (NIHSS 18). Brain CT 
scan results were consistent with an extensive 
infarction of left MCA territory with hemorrhage in 
basal ganglia region and midline shift (Figure 2). After 
that, a large Decompressive hemicraniectomy, >12 cm 
in anterio-posterior diameter and >8 cm in inferio-
superior diameter, was performed with duroplasty 
(Figure 3). The bone flap was preserved in the 
abdominal wall. The following day, brain CT scan 
revealed resolution of midline shift without any new 
hematoma. She improved progressively during the 
following day, and on the 15th day of operation she 

was discharged with NIHSS 11. Three months later, 
she was admitted for cranioplasty. She was alert with 
NIHSS 4. The cranioplasty was performed without 
any complication. 

Discussion 

Recently, pooled data from three European 
randomized controlled trials (DECIMAL, DESTINY, 
and HAMLET trials) have shown that not only DC has 
dramatically decreased the mortality rate of malignant 
MCA infarction from 80% to 20%, but also improved 
patients’ functional outcome.1-4  

 
 

 
Figure 1. CT scan prior to tissue plasminogen activator 
administration 

 
 

 
Figure 2. CT scan 48 h after tissue plasminogen activator 
administration 
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Figure 3. CT scan after decompressive craniectomy 

 
 

Recombinant t-PA enhances local fibrinolysis by 
converting plasminogen to plasmin. Its half-life is  
<5 min. Its clearance rate is 380–570 mL/min and is 
dominantly through the liver.5,6 Despite short half-
life of rt-PA (5 min), its fibrinolytic effect may persist 
up to 24–48 h.7 Symptomatic intra-cerebral 
hemorrhage is the most severe complication of 
thrombolytic therapy with rt-PA that complicates 
6.4% of patients within 36 h of treatment.8 Therefore, 
there is a major concern about DC after thrombolysis 
because it may be complicated by severe hemorrhage 
during or after surgery or result in progression of the 
preexisting intracranial hematoma. Williams et al. 
represented two cases of malignant MCA infarction, 
managed by DC after 24 h of intravenous rt-PA 
administration. The procedures were reported 
without complication, and both patients improved.9 
Fisher et al. showed that the mortality and major 
complications after DC in malignant MCA infarction 
were not different between patients with prior intra-
arterial thrombolysis (IAT) and those without prior 
IAT.10 One of their patients with prior IAT was 
complicated with severe hemorrhage during DC 
probably due to pretreatment with dual 
anticoagulant therapy of aspirin and plavix rather 
than to IAT alone.10 Takeuchi et al. also revealed that  
patients with malignant MCA infarction there was 
no difference for new intracranial bleeding and 
worsening of pre-existing intra-cerebral hemorrhage 
between the DC patients with prior intravenous 
thrombolysis (IVT) and those without prior IVT.11 In 
both studies, DC resulted in a favorable outcome in 

patients with prior IVT or IAT similar to HAMLET 
study.10,11 Our patient also profited DC without any 
hemorrhagic complication despite prior IVT. These 
results may suggest the safety and efficacy of DC 
after IVT or IAT for malignant MCA infarction. 

The optimal time of DC after thrombolysis remains 
to define. Although the fibrinolytic effect of rt-PA 
could persist up to 24-48 h,7 previous studies have 
shown that DC even within first 48 h of rt-PA 
administration could be performed safely.9-11 
Fibrinogen degradation products (FDP), α2-plasmin 
inhibitor, and the plasmin-α2-plasmin inhibitor 
change dramatically during 24 h and they retain to 
their baseline level within 24 h.7 It is recommended to 
perform DC within 48 h of malignant MCA infarction 
occurrence.4,12 It is assumed that the optimal time for 
DC could be between 24 and 48 h after rt-PA 
administration. In addition, the serum levels of FDP, 
α2-plasmin inhibitor, and the plasmin-α2-plasmin 
inhibitor before DC could be helpful for precise 
decision of optimal time of DC. 

Conflict of Interests 

The authors declare no conflict of interest in this 
study. 

 

How to cite this article: Baharvahdat H, Etemadrezaie 

H, Zabyhian S, Valipour Z, Ganjeifar B, Mousavi Mirzaye 

SM, et al. Decompressive craniectomy after unsuccessful 

intravenous thrombolysis of malignant cerebral 

infarction. Iran J Neurol 2014; 13(2): 101-4. 



 

 
104 Iran J Neurol 2014; 13(2) Baharvahdat et al. 

 
http://ijnl.tums.ac.ir      3 April 

References 

1. Hofmeijer Hofmeijer J, Kappelle LJ, Algra A, 
Amelink GJ, van Gijn J, van der Worp HB. 
Surgical decompression for space-occupying 
cerebral infarction (the Hemicraniectomy 
After Middle Cerebral Artery infarction with 
Life-threatening Edema Trial [HAMLET]): a 
multicentre, open, randomised trial. Lancet 
Neurol 2009; 8(4): 326-33. 

2. Juttler E, Schwab S, Schmiedek P, 
Unterberg A, Hennerici M, Woitzik J, et al. 
Decompressive Surgery for the Treatment 
of Malignant Infarction of the Middle 
Cerebral Artery (DESTINY): a randomized, 
controlled trial. Stroke 2007; 38(9):  
2518-25. 

3. Vahedi K, Vicaut E, Mateo J, Kurtz A, 
Orabi M, Guichard JP, et al. Sequential-
design, multicenter, randomized, controlled 
trial of early decompressive craniectomy in 
malignant middle cerebral artery infarction 
(DECIMAL Trial). Stroke 2007; 38(9): 
2506-17. 

4. Vahedi K, Hofmeijer J, Juettler E, Vicaut E, 
George B, Algra A, et al. Early 
decompressive surgery in malignant 

infarction of the middle cerebral artery: a 
pooled analysis of three randomised 
controlled trials. Lancet Neurol 2007; 6(3): 
215-22. 

5. Seifried E, Tanswell P, Ellbruck D, Haerer 
W, Schmidt A. Pharmacokinetics and 
haemostatic status during consecutive 
infusions of recombinant tissue-type 
plasminogen activator in patients with acute 
myocardial infarction. Thromb Haemost 
1989; 61(3): 497-501. 

6. Tanswell P, Tebbe U, Neuhaus KL, Glasle-
Schwarz L, Wojcik J, Seifried E. 
Pharmacokinetics and fibrin specificity of 
alteplase during accelerated infusions in 
acute myocardial infarction. J Am Coll 
Cardiol 1992; 19(5): 1071-5. 

7. Ueda T, Hatakeyama T, Sakaki S, Ohta S, 
Kumon Y, Uraoka T. Changes in 
coagulation and fibrinolytic system after 
local intra-arterial thrombolysis for acute 
ischemic stroke. Neurol Med Chir (Tokyo) 
1995; 35(3): 136-43. 

8. Tissue plasminogen activator for acute 
ischemic stroke. The National Institute of 

Neurological Disorders and Stroke rt-PA 
Stroke Study Group. N Engl J Med 1995; 
333(24): 1581-7. 

9. Williams A, Sittampalam M, Barua N, 
Mohd NA. Case series of post-thrombolysis 
patients undergoing hemicraniectomy for 
malignant anterior circulation ischaemic 
stroke. Cardiovasc Psychiatry Neurol 2011; 
2011: 254569. 

10. Fischer U, Taussky P, Gralla J, Arnold M, 
Brekenfeld C, Reinert M, et al. 
Decompressive craniectomy after intra-
arterial thrombolysis: safety and outcome. J 
Neurol Neurosurg Psychiatry 2011; 82(8): 
885-7. 

11. Takeuchi S, Wada K, Nawashiro H, 
Arimoto H, Ohkawa H, Masaoka H, et al. 
Decompressive craniectomy after 
intravenous tissue plasminogen activator 
administration for stroke. Clin Neurol 
Neurosurg 2012; 114(10): 1312-5. 

12. Merenda A, DeGeorgia M. Craniectomy for 
acute ischemic stroke: how to apply the data 
to the bedside. Curr Opin Neurol 2010; 
23(1): 53-8. 

 


