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PURPOSE:

The aim of this study was to test the hypothesis that the superficial middle cerebral vein (SMCV) is frequently absent or fails to connect with the cavernous sinus (CS) in presence of brain AVMs, a frequently reported argument for the congenital origin of brain AVMs.

METHODS:

The SMCV was retrospectively compared between patients with a brain AVM and a control group. The presence or absence of the SMCV, its direct or indirect connection to the CS and its termination in a laterocavernous sinus (LCS), paracavernous sinus (PCS) or directly in the CS was studied on digital subtraction angiography.

RESULTS: 125 left or right side carotid angiograms from 70 patients with a brain AVM were compared to 125 angiograms from 74 controls. The SMCV was present in 88 (70.4%) cases in the brain AVM group and 96 (76.8%) cases in controls (p= 0.25).

The SMCV was connected directly or indirectly to the CS in 65 (52%) cases in the brain AVM group and 65 (52%) cases in controls (p= 1). When comparing the subgroup of carotid angiograms ipsilateral to a supratentorial AVM, no statistically significant difference was found with controls. In 3/6 cases in which a SMCV drained an AVM, the vein terminated directly or indirectly in the CS. CONCLUSIONS: No difference of SMCV presence and direct or indirect connection to the CS was found between patients with AVM and a control group. SMCV anatomy does not support the congenital origin of brain AVMs.

Introduction

AVMs are rare vascular malformations characterized by an abnormal connection between arteries and veins through a network of tangled and tortuous vessels: the so-called nidus. Brain AVMs have an annual detection rate of roughly 1 per 100 000 in prospective population-based studies [START_REF] Al-Shahi | Prospective, populationbased detection of intracranial vascular malformations in adults: the Scottish Intracranial Vascular Malformation Study (SIVMS)[END_REF][START_REF] Stapf | The New York Islands AVM Study: design, study progress, and initial results[END_REF] and are a leading cause of stroke in young adults [START_REF] Stapf | The New York Islands AVM Study: design, study progress, and initial results[END_REF].

Brain AVMs have been thought to be congenital in nature [3,[START_REF] Friedlander | Clinical practice. Arteriovenous malformations of the brain[END_REF]. In 1996, Mullan et al. hypothesized that brain AVMs were possibly formed in utero during the 40 to 80 mm stage [START_REF] Mullan | Embryological basis of some aspects of cerebral vascular fistulas and malformations[END_REF]. They stated that the frequent absence or anomaly of the middle cerebral vein and its failure to communicate with the cavernous sinus in the presence of both cerebral venous malformations and AVMs are linked to the late development of that vein and to its even later connection to the cavernous sinus [START_REF] Mullan | Embryological basis of some aspects of cerebral vascular fistulas and malformations[END_REF]. As the connection of the superficial middle cerebral vein (SMCV) with the cavernous sinus (CS) is thought to be postnatal [START_REF] Padget | The cranial venous system in man in reference to development, adult configuration, and relation to the arteries[END_REF], failure of the SMCV to connect with the CS in presence of a brain AVM could be an argument for their congenital nature. This reminds of vein of Galen aneurysmal malformations. Indeed, vein of Galen aneurysmal malformations are true congenital vascular arteriovenous shunts with a persistent median prosencephalic vein and are associated with failure of the deep venous system to reach adult configuration [START_REF] Lasjaunias | Deep venous drainage in great cerebral vein (vein of Galen) absence and malformations[END_REF].

Several recent observations contradict the long-held dogma that brain AVMs are congenital lesions. Antenatal ultrasound and MRI have dramatically increased prenatal detection of fetal malformations, among which vein of Galen aneurysmal malformations and dural sinus malformations [START_REF] Roccatagliata | Pediatric intracranial arteriovenous shunts: a global overview[END_REF]. However, prenatal detection of pial arteriovenous shunts remains exceedingly rare and to date, only cases of non-nidal fetal pial arteriovenous fistulas have been reported [START_REF] Auyeung | Prenatal diagnosis of unusual fetal pial arteriovenous malformation. A case report[END_REF][START_REF] Garel | Pial arteriovenous fistulas: dilemmas in prenatal diagnosis, counseling and postnatal treatment. Report of three cases[END_REF][START_REF] Köroğlu | Prenatal diagnosis of intracranial pial arteriovenous fistula and endovascular treatment during the neonatal period[END_REF][START_REF] Paladini | Prenatal ultrasound diagnosis of cerebral arteriovenous fistula[END_REF]. Only 20% of brain AVMs are revealed during childhood, raising the question of why most brain AVMs clinically manifest during adulthood if they are congenital and present from birth [START_REF] Rocco | Cerebral arteriovenous malformations in children[END_REF]. Several reports of de novo brain AVMs have been documented on serial angiographies and MRIs, demonstrating the potential for postnatal onset [START_REF] Yeo | Pediatric de novo cerebral AVM: report of two cases and review of literature[END_REF]. Finally, experimental studies have shown de novo brain AVM development to be possible after Eng or Alk1 deletion and angiogenic stimulation in adult mice [START_REF] Chen | De novo cerebrovascular malformation in the adult mouse after endothelial Alk1 deletion and angiogenic stimulation[END_REF][START_REF] Choi | Novel brain arteriovenous malformation mouse models for type 1 hereditary hemorrhagic telangiectasia[END_REF].

Although having been published about 20 years ago, the original report by Mullan et al. [START_REF] Mullan | Embryological basis of some aspects of cerebral vascular fistulas and malformations[END_REF] has never been contradicted and continues to be regularly cited as an argument for the congenital origin of brain AVM [3, [START_REF] Morales-Valero | Are parenchymal AVMs congenital lesions?[END_REF][START_REF] Murphy | Constitutively active Notch4 receptor elicits brain arteriovenous malformations through enlargement of capillary-like vessels[END_REF][START_REF] Zhuge | Notch4 is activated in endothelial and smooth muscle cells in human brain arteriovenous malformations[END_REF]. The aim of our study was to test Mullan's statement that the SMCV is frequently absent or fails to connect with the CS in presence of brain AVM.

Methods

Study population

A retrospective review of medical records of patients with brain AVM managed at our institution was undertaken. A list of consecutive patients with a diagnosis of ruptured or unruptured brain AVM on DSA was generated by searching discharge databases of interventional neuroradiology, neurosurgery, neurosurgical intensive care and neurology departments. We screened adult patients with DSA performed from 

DSA and image analysis

All patients underwent DSA using a standard femoral approach under local or general anesthesia in a biplane angiography suite (Axiom Artis, Siemens, Erlangen, Germany). Images were acquired at a frame rate of two or six images per second.

Unilateral or bilateral carotid studies were generated with venous phase in anteroposterior (AP) and lateral projections in all patients. Oblique projections were generated in most patients. The imaging studies were independently reviewed by a junior (ES or AG) and a senior (FC) interventional neuroradiologist blinded to the clinical data of the patient. The following data were recorded by both readers: presence or absence of a SMCV, duplicated SMCV, direct or indirect (through a laterocavernous sinus [LCS] or paracavernous sinus [PCS]) connection of the SMCV to the CS, presence of a brain AVM ipsilateral to the SMCV and drainage of the brain AVM into the SMCV. The termination of the SMCV into a LCS, PCS or directly into the CS and the drainage of the LCS or PCS into the CS, pterygoid plexus (PP), superior petrosal sinus (SPS) or tentorial sinus were recorded as previously described [START_REF] Gailloud | Angiographic anatomy of the laterocavernous sinus[END_REF]. Discrepancies were settled by joint discussion by the two readers. For patients with a bAVM, we have chosen, when DSAs were available, to include both side (i.e.: ipsilateral and contralateral to the bAVM) in the group "bAVM" since venous outflows are interrelated and an abnormality of one part will often influence the evolution of others [START_REF] Lasjaunias | Chapter 7: Intracranial Venous System[END_REF]. We also compared the subgroup of carotid angiograms ipsilateral to supratentorial brain AVMs with control group DSAs.

In order to better understand the close spatial relationship between the different vascular structures studied, fusion images were generated. These images for the figures were generated using an open-source software (GIMP, version 2.8, available at http://www.gimp.org/). The grey scale of one of the two images to be superimposed was inverted. Transparency was modified until both images were adequately visible. When fusing images of different phases (arterial and venous) of a single carotid angiogram in the same patient, no manipulation for registration was necessary. For fusing of different angiograms (right and left sides) of a single patient, the superior sagittal sinus, transverse sinuses and sigmoid sinuses were used as references for accurate registration.

Statistical analysis

All statistical analyses were performed using a commercially available software package (Stata, StataCorp, Texas, USA). All variables were considered independent.

Categorical data are presented as proportions and continuous variables are presented as mean ± standard deviations. The interobserver reliability for determining the SMCV anatomy on DSA was assessed by calculation of κ values.

The κ values were categorized as previously reported [START_REF] Landis | The measurement of observer agreement for categorical data[END_REF] : κ=0.41 to 0.6, 0.61 to 0.8, and 0.81 to 1 indicate moderate, good, and excellent agreement between observers, respectively. A κ=1 indicates total agreement between observers.

Comparisons of the brain AVM and control groups were performed on a merged data set after discrepancies were settled by joint discussion by the two readers. The demographic and radiological characteristics were compared between patients with a brain AVM and controls by using Chi-squared test, Fisher's exact test, and student t test as appropriate. A p<0.05 was considered statistically significant. A Bonferroni's correction was applied for subgroup analysis (3 types of SMCV's connection to the CS) with an adjusted statistical significance threshold of p<0.016 (0.05/3=0.016). In a second analysis, radiological characteristics were compared between angiograms with an ipsilateral supratentorial brain AVM and controls.

Ethical statement

Neither approval of the institutional review board nor patient informed consent are required by the ethics committee of our institution for retrospective analyses of patients' records and imaging data.

Results

One hundred and fifty patients with a total of 275 right or left side carotid angiograms were screened for this study. SMCV's anatomy was deemed not interpretable in 25 angiograms (motion artifacts in 13 cases, venous phase not available in 8, inadequate subtraction in 3 and vasospasm in 1 case) and were thus excluded (leading to exclusion of 6 patients, either because bilateral angiograms were deemed not interpretable in 5 patients or because the only available angiogram was deemed not interpretable for 1 patient). Seventy patients with 125 angiograms (55 patients with bilateral angiograms, 10 patients with only right sided angiograms and 5 patients with only left sided angiograms) were included for analysis in the brain AVM group.

Seventy-four patients with 125 angiograms (51 patients with bilateral angiograms, 14 patients with only right sided angiograms and 9 patients with only left sided angiograms only) were included in the control group. Mean age was 41±15 years (51% males) in the brain AVM group and 50±13 years (30% males) in the control group (Table 1).

All angiograms were analyzed by two of the study authors. For determining whether the SMCV was present or absent, and when present if it was connected directly or indirectly to the CS, the inter-rater agreement was good (κ = 0.71; 95% CI = 0.64 to 0.79). For determining whether the SMCV was present or absent, and, when present, its mode of termination into a LCS, PCS or directly into the CS, the inter-rater agreement was moderate (κ = 0.59; 95% CI = 0.51 to 0.66).

All variants of the SMCV termination were observed, including absence of SMCV (Fig. 1), direct termination of the SMCV in the CS (Fig. 2), termination in a LCS (Fig. 2) and termination in a PCS (Fig. 3). There was no difference in terms of presence or absence of the SMCV between the brain AVM and control groups (Table 1). Moreover, when present, the SMCV direct or indirect (through a LCS or PCS) connection to the CS was not significantly different between the two groups. No difference was observed regarding SMCV termination into a LCS or directly into the CS between the brain AVM and the control group (Table 1). However, the SMCV terminated into a PCS less frequently in the brain AVM group than in the control group (p-value=0.02) but this difference was no longer statistically significant when applying a Bonferroni's correction (0.05/3=0.016).

In a second analysis, all carotid angiograms ipsilateral to supratentorial brain AVMs (53 patients with 53 angiograms) were compared to the control group (74 patients with 125 left and/or right side angiograms) (Table 2). No statistically significant difference was found in terms of SMCV anatomy between the two groups.

In 6 out of 70 patients, a brain AVM was found to be drained completely or partly through a SMCV. In 2 cases, the SMCV directly terminated in the CS (Fig. 4). In 1 case, the SMCV terminated in a LCS that drained in the CS and PP. In 2 cases, the SMCV terminated in a PCS that drained in the SPS Finally, in 1 case, the SMCV terminated in a LCS that drained only in the SPS. Thus, in 3 out of 6 cases (50%), a SMCV draining a brain AVM terminated directly or indirectly in the CS.

Hemorrhagic presentation is a potential source of bias as it may obscure the SMCV. Therefore, we sought to compare SMCV anatomy between patients with and without hemorrhagic presentation. In the AVM group, the SMCV was found to be present in 67/96 (69.8%) sides in patients with a hemorrhagic presentation (54/70 patients, 77.1%) and in 21/29 (72.4%) sides in patients without hemorrhagic presentation (16/70 patients, 22.9%) (p-value=0.97). When present, the SMCV connected directly or indirectly to the CS in 48/96 (50%) sides in the ruptured brain AVM group and in 17/29 (58.6%) sides in the non-ruptured brain AVM group (p-value=0.55). In the control group, the SMCV was found to be present in 54/74 (73%) sides in patients with hemorrhagic presentation (45/74 patients, 60.8%) and 42/51 (82.4%) sides in patients without hemorrhagic presentation (29/74 patients, 39.2%) (p-value=0.31).

When present, the SMCV connected directly or indirect to the CS in 36/74 (48.6%) sides in the control group with hemorrhagic presentation and 29/51 (56.9%) sides in the control group without hemorrhagic presentation (p-value=0.47).

Discussion

A SMCV draining a brain AVM and terminating in the CS has previously been reported [START_REF] Davidson | The embryologic basis for the anatomy of the cerebral vasculature related to arteriovenous malformations[END_REF]. However, our work is, to the best of our knowledge, the first systematic study of the SMCV anatomy in a group of patients with brain AVMs compared to a control group.

The SMCV is a supratentorial cerebral vein coursing along the lateral sulcus and connected caudally to the superior anastomotic vein of Trolard and/or to the inferior anastomotic vein of Labbé. Its cranial termination has long been assimilated to the sphenoid portion of the sphenoparietal sinus of Breschet. This notion has been challenged by San Millan Ruίz et al., who have shown that the so called sphenoparietal sinus corresponds to the artificial combination of two venous structures: a dural sinus coursing under the lesser sphenoid wing and the parietal portion of the anterior branches of the middle meningeal veins [START_REF] Millán Ruíz | The sphenoparietal sinus of breschet: does it exist? An anatomic study[END_REF]. They have further shown that the sinus of the lesser sphenoid wing was connected laterally to the anterior branch of the middle meningeal veins and medially to the cavernous sinus, but never to the SMCV [START_REF] Millán Ruíz | The sphenoparietal sinus of breschet: does it exist? An anatomic study[END_REF]. In another study, San Millan Ruίz et al. have also demonstrated the existence of a venous structure within the two dural layers forming the lateral wall of the cavernous sinus which they termed the LCS [START_REF] San Millán Ruiz | Laterocavernous sinus[END_REF]. According to these authors, the termination of the SMCV can follow three distinct patterns: 1) direct termination into the anterosuperior aspect of the CS; 2) termination within the lateral wall of the CS in what is called a LCS; or 3) following a lateral trajectory within the dural floor of the middle cranial fossa, taking the name of PCS [START_REF] Gailloud | Angiographic anatomy of the laterocavernous sinus[END_REF][START_REF] San Millán Ruiz | Laterocavernous sinus[END_REF]. The LCS can have three distinct draining patterns: 1) towards the ipsilateral transverse sinus via the SPS; 2) towards the PP through middle cranial fossa foramina; or 3) towards the posterior aspect of the CS, all of which can be angiographically demonstrated [START_REF] Gailloud | Angiographic anatomy of the laterocavernous sinus[END_REF]. The drainage pathways towards the SPS and the PP are similar to the drainage patterns described for the PCS as sphenopetrous and sphenobasal sinuses, respectively [START_REF] Gailloud | Angiographic anatomy of the laterocavernous sinus[END_REF]. Gailloud et al. have found the SMCV to be absent in 19% of the cases. When present, they found the SMCV terminating directly in the CS in 20% of cases, in a PCS in 39% of cases and in a LCS in 22% of cases [START_REF] Gailloud | Angiographic anatomy of the laterocavernous sinus[END_REF]. Compared to these previous results, we found a larger proportion of SMCV terminating in a LCS (24.8% in the control group and 30% in the overall population) and a smaller proportion terminating directly in the CS (17.6% in the control group and 15.6% in the overall population) and in a PCS (34.4% in the control group and 28% in the overall population).

Age and sex ratio were different in the brain AVM and control groups. This was to be expected given that brain AVMs are usually discovered at a younger age and, contrary to brain AVM, intracranial aneurysms are more frequent in women than in men [START_REF] Stapf | The New York Islands AVM Study: design, study progress, and initial results[END_REF][START_REF] Wiebers | Unruptured intracranial aneurysms: natural history, clinical outcome, and risks of surgical and endovascular treatment[END_REF]. To the best of our knowledge, SMCV anatomy does not vary at adult age or between men and women. However, we found no report in the literature specifically directing this issue. Moreover, hemorrhagic presentation was more frequent in the brain AVM group as compared to the control group, which is related to specificity of patient referral in the study center. We have not shown any statistically significant difference between patients with a brain AVM and those from the control group regarding absence or presence of the SMCV. Furthermore, no difference was found regarding the proportion of direct and indirect connection of the SMCV to the CS. This result contradicts previous reports and consequently the hypothesis that brain AVMs have a congenital origin [START_REF] Mullan | Embryological basis of some aspects of cerebral vascular fistulas and malformations[END_REF][START_REF] Mullan | Reflections upon the nature and management of intracranial and intraspinal vascular malformations and fistulae[END_REF].

As indicated above, recent observations contradict the congenital origin of brain AVMs, stressing the need for new models to explain brain AVM development. New insight into pathogenesis of this disease has been provided by animal models based on deletion of Eng or Alk1 genes, implicated in hereditary hemorrhagic telangiectasia type 1 and 2, respectively. Most strikingly, deletion of these genes in adult mice, in combination with local "Vascular Endothelial Growth Factor" stimulation, leads to brain AVM development [START_REF] Chen | De novo cerebrovascular malformation in the adult mouse after endothelial Alk1 deletion and angiogenic stimulation[END_REF][START_REF] Choi | Novel brain arteriovenous malformation mouse models for type 1 hereditary hemorrhagic telangiectasia[END_REF][START_REF] Walker | Arteriovenous malformation in the adult mouse brain resembling the human disease[END_REF]. These works have lead to propose the « response-to-injury » paradigm to explain brain AVMs' pathogenesis [START_REF] Kim | Brain arteriovenous malformation pathogenesis: a response-to-injury paradigm[END_REF]. In this model, brain AVMs are considered an exuberant dysplastic response of a vulnerable vascular segment to an pro-angiogenic stimulus. Vulnerability may be genetic or anatomic. The inciting event might be mechanical, ischemic, a somatic second hit mutation or any other phenomenon stimulating angiogenesis. To date, this model represents the most satisfactory explanation to brain AVMs' pathogenesis.

Furthermore, the « response-to-injury » paradigm does not necessarily regard brain AVMs as congenital lesions. Indeed, vulnerability, whether anatomical or genetic, may be prenatal while onset of the brain AVM following injury may be postnatal.

Limitations:

Several limitations undermine the results of our study including retrospective design, small sample size and referral bias influencing demographic and clinical characteristics of the patient cohort [START_REF] Hofmeister | Demographic, morphological, and clinical characteristics of 1289 patients with brain arteriovenous malformation[END_REF]. The control group was not composed of healthy individuals but instead patients managed for intracranial aneurysms. It has been reported that venous hypertension may be implicated in aneurysm rupture [START_REF] Lee | Intracranial venous hemodynamics and rupture of cerebral aneurysm[END_REF].

However, contrary to perimesencephalic nonaneurysmal hemorrhage [START_REF] Van Der Schaaf | Venous drainage in perimesencephalic hemorrhage[END_REF], there is, to the best of our knowledge, no evidence of venous anatomical variations in patients harboring intracranial aneurysms. Moreover, since the advent of non-invasive brain imaging modalities, DSA is usually reserved to patients with known neurovascular disease, limiting the possibility to constitute a control group of healthy individuals.

Hemorrhage is a potential source of bias by obscuring the SMCV. However, no statistically significant difference was found between patients with and without hemorrhagic presentation, either in the brain AVM group or the control group. The study was not restricted to brain AVM draining in the SMCV. This would have required a much larger brain AVM cohort, difficult to assemble given the low prevalence of brain AVMs. However, Mullan et al. [START_REF] Mullan | Embryological basis of some aspects of cerebral vascular fistulas and malformations[END_REF] do not restrict their observation to this subset of patients and instead describe frequent absence of SMCV and failure to connect to the CS in the general setting of brain AVM. Moreover, in 3 out of 6 cases in which the AVM drained via the SMCV in our study population, the vein terminated directly or indirectly in the CS. While this study does suggest that the theory implicating the absence of a SMCV or the lack of connection to the cavernous sinus is probably not associated with brain AVM development, it does not necessarily follow that other differences in venous anatomy might not point to a congenital origin.

Further work comparing general venous anatomy between brain AVM patients and controls is needed to clarify this point. Finally, the result of this study does not directly contradict the congenital origin of brain AVM but instead only challenge a frequently reported argument for congenital origin [3,[START_REF] Morales-Valero | Are parenchymal AVMs congenital lesions?[END_REF][START_REF] Murphy | Constitutively active Notch4 receptor elicits brain arteriovenous malformations through enlargement of capillary-like vessels[END_REF][START_REF] Zhuge | Notch4 is activated in endothelial and smooth muscle cells in human brain arteriovenous malformations[END_REF].

Conclusions

We did not find any difference in terms of presence of a SMCV and connection to the CS between patients with a brain AVM and a control group. SMCV anatomy does not support the congenital origin of brain AVM. 
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Table 1 .

 1 Comparison of SMCV's anatomy in patients with a brain AVM and controls total number of sides analyzed for each group; numbers in brackets are percentagesThe p-values are for comparison of the brain AVM and control groups.

				Overall	Brain AVM group
						Control group (74
				population (144	(70 patients;
						patients;	p-value
				patients; n=	n= 125)
						n= 125)
				250)	
	Mean age +/-standard		
				45 ±15	41 ± 15	50 ± 13	<10 -4 ‡
	deviation (years)			
	Male sex (%)		58 (40)	36 (51)	22 (30)	0.007
	Hemorrhagic presentation		
				99 (68.7)	54 (77.1)	45 (60.8)	0.03
	(%)				
	SMCV present (%)		184 (73.6)	88 (70.4)	96 (76.8)	0.25
	Multiple SMCV (%)		50 (20)	21 (16.8)	29 (23.2)	0.20
	Direct	or	indirect			1
	connection of the SMCV	130 (52)	65 (52)	65 (52)
	to the CS (%)			
	SMCV terminating into a		
				75 (30)	44 (35.2)	31 (24.8)	0.07
	LCS (%)				
	Drainage of the		
				68 (90.6)	40 (90.9)	28 (90.3)	1*
	LCS in the CS (%)		
	Drainage of the		
	LCS in the SPS or	8 (10.6)	7 (15.9)	1 (3.2)	0.12*
	tentorial sinus (%)		
	Drainage of the		
				35 (46.6)	21 (47.7)	14 (45.1)	0.82
	LCS in the PP (%)		

*: Fisher's Exact Test ‡ : Student's t-test Abbreviations: Cavernous Sinus (CS) ; Laterocavernous Sinus (LCS) ; Paracavernous Sinus (PCS) ; Pterygoid Plexus (PP) ; Superficial Middle Cerebral Vein (SMCV)

Table 2 .

 2 Comparison of SMCV's anatomy in patients with an ipsilateral supratentorial brain AVM and controls

				Brain AVM group (53	Control group (74	p-value
				patients; n= 53)	patients; n= 125)	
	Right-Side (%)		27 (50.9)	65 (52)	0.89
	Left-Side (%)		26 (49.0)	60 (48)	0.89
	Mean	age	+/-	38 ± 13	50 ± 13	<10 -4 ‡
	standard	deviation			
	(years)					
	Male sex (%)		28 (53)	22 (30)	0.008
	Hemorrhagic		40 (75.5)	45 (60.8)	0.08
	presentation (%)				
	SMCV present (%)		38 (71.6)	96 (76.8)	0.47
	Multiple SMCV (%)	10 (18.8)	29 (23.2)	0.52
	Direct or indirect	26 (49.0)	65 (52)	0.71
	connection of the			
	SMCV to the CS (%)			
	SMCV	terminating	17 (32.0)	31 (24.8)	0.31
	into a LCS (%)				
	Drainage	of	15 (88.2)	28 (90.3)	1*
	the LCS in the			
	CS (%)				
	Drainage	of	2 (11.7)	1 (3.2)	0.28*
	the LCS in the			
	SPS	or			
	tentorial sinus			
	(%)					
	Drainage	of	9 (52.9)	14 (45.1)	0.60
	the LCS in the			
	PP (%)				
	SMCV	terminating	15 (28.3)	43 (34.4)	0.42
	into a PCS (%)				
	Drainage	of	6 (40)	16 (37.2)	0.84
	the PCS in the			
	CS (%)				
	Drainage	of	5 (33.3)	16 (37.2)	0.78
	the PCS in the			
	SPS	or			
	tentorial sinus			
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