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ÖZ 

GİRİŞ ve AMAÇ: Serebral Arteriovenöz malformasyonlar 

nöroşirürji pratiğinde sık karşılaşılan vasküler hastalıklardır. 

Bu vasküler hastalıklarda cerrahi veya endovasküler 

yaklaşımlar gibi alternatif tedavi yöntemlerinin uygulanma 

endikasyonları halen tartışmalıdı.Serebral AVM tedavisinde 

konservatif, endovasküler, radyocerrahi ve mikrocerrahi gibi 

çeşitli yöntemler kullanılmaktadır. Başarılı klinik sonuçlar elde 

edebilmek için hangi hastada hangi tedavi yönteminin 
seçileceğine karar vermek en önemli adımdır. 

GEREÇ ve YÖNTEM: Günümüzde Spetzler Martin skalası, 

AVM cerrahi uygunluğu veya cerrahi riskleri öngörmek 

amacıyla yaygın olarak kullanılan basit ve pratik bir skaladır. 

Tedavi seçimini belirlemede yeterli olup olmadığı tartışılsa da 

halen uygun cerrahi kararı Spetzler Martin skalası zemininde 

verilmektedir. Çalışmamızda kliniğimizde 2009 ve 2016 yılları 

arasında cerrahi tedavi yapılan Spetzler Martin 3. derece olan 
9 hasta değerlendirilmiştir.  

BULGULAR: Genellikle rüptüre veya semptomatik AVM 

tanısı olan hastalarda mümkünse mikrocerrahi yöntemler 
tedavi için kullanılır. 

TARTIŞMA ve SONUÇ: Cerrahi tedavinin mümkün olmadığı 

hastalarda ise radyocerrahi gibi farklı tedavi yöntemleri 

uygulanabilir. Devam eden tartışmalara rağmen biz klinik 

çalışmamızda, bilinenin aksine cerrahi tedavi uygulanan 3. 

derece AVM hastalarının tedavisinde başarılı sonuçlar elde 
edilebileceğini sunduk.  

 

Anahtar Kelimeler: Serebral AVM, tedavi, cerrahi, sınıflama 

ABSTRACT 

INTRODUCTION: Cerebral arteriovenous malformation 

(AVM) is a common vascular disease in neurosurgery, and the 

indication for alternative treatments remains controversial. 

Cerebral AVM’s have different alternative treatments as 

conservative, endovascular, radiosurgery and microsurgical 

excision. Microsurgical excision is safer and may be best 

choice for appropriate patients.  

The grading scale of Spetzler Martin has been the most widely 

used scale to predict the operability and surgical risks of 

AVMs because of its ease, simplicity and practicality. Careful 

selection of patients and planning of surgery are crucial for the 

good outcomes. 

Developed AVM grading scales like help to predict the safety 

of treatment, but it doesn’t eliminate the need for careful 

preoperative planning. Despite having validated predictive 

value, SM grading system may be somewhat too simplistic for 

many occasions, and additional scales have been proposed. 

The objective of this abstract is to briefly discuss these aspects 

about AVM’s SM Grade III for a decision of surgery. Contrary 

to common belief, we have good outcomes in SM Grade III 

patients with the microsurgery. 

METHODS: We studied 9 cases of SM Grade III AVM’s 

received surgical resection at our institution between 2010 and 

2016. Spetzler-Martin grading system was used to classify the 

patients who underwent surgical treatment. Neurological 

outcome was assassed preoperative and postoperative with the 
Modified Rankin Scale.  

RESULTS: Decision for the surgery and the role of 

neurosurgeon should be given by a neurovascular team. But it 

is not limited with the team, also the patient has a main role for 
the decision of treatment options.  

DISCUSSION and CONCLUSION: With careful patient 

selection, even high grade lesions, particularly those that have 
ruptured, may be good candidates for microsurgical treatment. 

Keywords: Serebral AVM, treatment, surgery, classification 

İletişim / Correspondence:  

Dr. Emre Hasan AYDIN 

Dumlupınar Üniversitesi Tıp Fakültesi, Beyin ve Sinir Cerrahisi Anabilim Dalı, Kütahya, Türkiye  

E-mail: dremreaydin@gmail.com 

Başvuru Tarihi: 30.10.2016 

Kabul Tarihi: 04.01.2017 

 

 Kocaeli Medical J 2017; 6; 1: 19-22   ARAŞTIRMA MAKALESİ/ ORIGINAL ARTICLE 



20 
 

     INTRODUCTION 

     Cerebral arteriovenous malformation (AVM) is 

a common vascular disease in neurosurgery and the 

indication for alternative treatments remains 

controversial  (1). AVM’ s are complex vascular 

anomalies which is typically form the nidus 

between feeders and draining veins. Improved 

imaging methods, including 3D angiography and 

perfusion MR techniques, are increasing our 

understanding of detailed vascular anatomy of 

AVMs (2, 3). 

The most common presentation of an AVM is the 

intracerebral hemorrhage (50%). The second most 

common form of presentation is epilepsy followed 

by headache and focal neurologic deficits (1, 4). 

Small AVM’s are not easily diagnosed unless they 

bleed, whereas large AVMs may cause a variety of 

symptoms leading to diagnosis before rupture  (5, 

6). 

Cerebral AVM’s have different treatment 

alternatives as conservative, endovascular, 

radiosurgery and microsurgical excision. 

Microsurgical excision is safer and may be best 

choice for appropriate patients. A complete and 

definitive microsurgical excision of an AVM can be 

achieved with high success and low morbidity-

mortality rate (7,9). Carefully selection of patients 

and planning of surgery are crucial for the good 

outcomes (10). 

Developed AVM grading scales like Spetzler-

Martin help to predict the safety of treatment, but it 

doesn’t eliminate the need for careful preoperative 

planning. Despite having validated predictive value, 

SM grading system may be somewhat too simplistic 

for many occasions, and additional scales have been 

proposed. The objective of this abstract is to briefly 

discuss these aspects about AVM’s SM Grade III 

for a decision of surgery. Contrary to common 

belief, we  suggest that it might be good outcomes 

in SM Grade III patients with the microsurgery.     

     MATERIAL and METHOD 

     This is a tertiary level hospital experience so we 

studied 9 cases of SM Grade III AVM’s received 

surgical resection between 2010 and 2016 in the 

Osmangazi University Department of Neurosurgery 

(Table 1). In order to confirm the diagnosis, we 

identify perfectly arterial afferances and venous  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

drainage on the preoperative cerebral angiography 

in all patients. During the surgery the main feeding 

arteries usually were clipped first. Then the nidus 

was dissected circumferentially, from superficial to 

deep. The draining veins usually were coagulated 

last. So we perform completely resection of the 

AVM. 

     RESULTS 

     Patients admitted to our clinic with the 

neurologic complaints as headache (75%), 

hemiparesis (12%) or epilepsy (12%).The age range 

between 14-69 with the average of 48,8. There were 

3 female, 6 male patients with an average of 1:2. 

The sizes of the AVMs ranged from 3 to 5 cm. 

Spetzler-Martin grading system was used to classify 

the patients who underwent surgical treatment.  

     In the 5 patient with ruptured AVM we remove 

the hemorrhage at the same time. In one patient has 

an aneurysm concomittant with AVM. 
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     Neurological outcome was assassed preoperative 

and postoperative with the Modified Rankin Scale. 

Radiological outcomes after surgery were defined 

as either complete or incomplete resection of AVM’ 

s.    

    DISCUSSION 

    Complete microsurgical resection of a cerebral 

arteriovenous malformation (AVM) is the gold 

standard of therapy because it can eliminate the risk 

of hemorrhage immediately  (1, 7). According to 

Fisher and Harrigan, surgical resection is an 

effective primary approach after hemorrhage of the 

AVM’s. If a large hematoma requires urgent 

removal, the AVM is often removed during the 

same procedure (17). Especially for treatment of 

giant cerebral AVM’s microsurgery is one of the 

most effective method for treatment (9). 

     The surgery for the deeply placed AVM’s, 

which located in the thalamus, basal ganglia and 

brain stem, have a high surgical risk (18). Contrary 

to common belief deep AVM’ s contribute to an 

aggresive natural history and need to excision early. 

Potts et al suggest that deep AVM’s can be operable 

lesions and they also have good outcomes with 

microsurgery (9). In another clinical study Danaila 

has good postoperative results with 

interhemispheric surgical approach for the deep 

AVM’s (8). 

     The grading scale of Spetzler Martin has been 

the most widely used scale to predict the operability 

and surgical risks of AVMs because of its ease, 

simplicity and practicality (1, 7, 11). This scale 

based on the maximum diameter of the AVM, its 

eloquent location and the venous dreinage (12).  In 

a simple way Grade I-II brain AVM (small and 

superficial) are at low risk for surgical resection, 

Grade III (lesions in diameter superior to 3 cm) at 

intermediate risk and in contrast the grade IV-V 

(large and deep) at high risk of postoperative 

morbidity (13, 14). Intracranial AVMS that are 

graded as 3 on SM scale can be either operable or 

nonoperable? Especially it depends on the decision 

of surgeon (10). SM classification is not enough, 

but today decision of which lesions are amenable to 

the surgery are based on SM classification. (8, 15). 

For the lesions in diameter inferior to 3 cm, the 

postoperative mortality and morbidity was reported 

lower than 5% (10,16). If the AVM’s are 

unfeasible, patients are treated with SRS (7). Grade 

III AVM’ s are a diverse group of lesions with 

varied presentations (11). Lawton modified the 

Spetzler Martin scale and he suggest that grade III 

AVM’ s are divided four different groups according 

to their size, location in eloquent cortex and venous 

drainage with potentially different management 

strategies and outcome for the subgroups (14). The 

another subclassification of SM grade III AVM’ s 

by D’ Oliviera and colleagues.  They divide AVM’s 

into two groups and in their experience grade IIIA 

(small size/eloquent) AVM’s had a much better 

outcome than grade IIIB (medium size/large) 

AVM’s (19). New grading scales such as they 

proposed by Lawton and D’Oliviera, improve the 

predictive value of the widely used Spetzler-Martin 

Scale.  

      Classifications, diagnostic imaging methods and 

treatment modalities for AVM’s should continue to 

be improved and they will lead to safer and patient-

spesific treatment plans. Still the surgery and 

neurovascular procedures have been discussed 

about the advantages and risk of each treatment.     

     Decision for the surgery and the role of 

neurosurgeon should be given by a neurovascular 

team. But it is not limited with the team, also the 

patient has a main role for the decision of treatment 

options. In conclusion, with careful patient 

selection, even high grade lesions, particularly 

those that have ruptured, may be good candidates 

for microsurgical treatment.         

      REFERENCES 

1. Zhao J, Shou W, Li J,at al  Clinical 

characteristics and surgical results of patients with 

cerebral arteriovenous malformations. Surg Neurol. 

2005;63:156-61. 

2. Choi JH, Mohr J. Brain arteriovenous 

malformations in adults. Lancet Neurol 2005;4:299-

308. 

3. Friedlander RM. Clinical practice. 

Arteriovenous malformations of the brain. N Engl J 

Med. 2007;356:2704-12. 

4. Zhao J, Yu T, Wang S,at al  Surgical 

treatment of giant intracranial arteriovenous 

malformations. Neurosurgery. 2010;67:1359-70. 

 Aydın H. E.                                                                                                                      Kocaeli Medical J. 2017; 6;1:19-22 

 



22 
 

5. Crawford PM, West C, Chadwick DW,at al  

Arteriovenous malformations of the brain: natural 

history in unoperated patients. J Neurol Neurosurg 

Psychiatry. 1986;49:1-10. 

6. Spetzler RF, Harraves R, McCormick PW,at 

al  Relationship of perfusion pressure and size to 

risk of hemorrhage from arteriovenous 

malformations. J Neurosurg. 1992;76:918-23. 

7. Gross BA, Pose D. Surgical and radiosurgical 

results of the treatment of cerebral arteriovenous 

malformations. J Clin Neurosci. 2012;19:1001-4. 

8. Danalia L. Microsurgical treatment of the 

interhemispheric arteriovenous malformations. 

Chirurgia (Bucur). 2012;107:701-14. 

9. Potts MB, Williams Y, Lawton MT, at al 

UCSF Brain AVM Study Project. Deep 

arteriovenous malformations in the Basal Ganglia, 

thalamus, and insula: microsurgical management, 

techniques, and results. Neurosurgery 2013;73:417-

29. 

10. Eliava Sh,  Filatov I, Pilipenko IuV,at al  

[Microsurgical treatment of cerebral arteriovenous 

malformations in Burdenko Neurosurgical Institute 

(recent experience)]. Zh Vopr Neirokhir Im N N 

Burdenko. 2012;76:34-43. 

11. Pandey P, Marks M, Harraher CD, at al. 

Multimodality management of Spetzler-Martin 

Grade III arteriovenous malformations. J 

Neurosurg. 2012;116:1279-88. 

12. Hartmann A, Stapf C, Hofmeister C, at al . 

Determinants of neurological outcome after surgery 

for brain arteriovenous malformation. Stroke. 

2000;31:2361-4. 

13. Hamilton MG, Spetzler R. The prospective 

application of a grading system for arteriovenous 

malformations. Neurosurgery 1994;34:2-6. 

14. Lawton MT, Spetzler-Martin Grade III 

arteriovenous malformations: surgical results and a 

modification of the grading scale. Neurosurgery. 

2003;52:748-9. 

15. Kunert P, Marchel A. [The microsurgical 

treatment of the supratentorial arteriovenous 

malformations. Part I--early and late results]. 

Neurol Neurochir Pol. 2006;40:91-7. 

16. Castel JP, Kantor G. [Postoperative 

morbidity and mortality after microsurgical 

exclusion of cerebral arteriovenous malformations. 

Current data and analysis of recent literature]. 

Neurochirurgie. 2001;47:369-83. 

17. Fisher WS, Harrigan M. Arteriovenous 

malformations of the cerebral convexity. In: RL 

Macdonald, ed. Neurosurgical operative atlas. 

Second Edition. Vascular Neurosurgery. . New 

York Stuttgart: Thieme; . 2009:137-41. 

18. Morgan MK, Drummod K, Grinnell V,at al 

Surgery for cerebral arteriovenous malformation: 

risks related to lenticulostriate arterial supply. J 

Neurosurg 1997;86:801-5. 

19. de Oliveira E, Tedeschi H, Raso J. 

Comprehensive management of arteriovenous 

malformations. Neurol Res 1998;20:673-83. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Aydın H. E.                                                                                                                      Kocaeli Medical J. 2017; 6;1:19-22 

 


