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Introduction

Neuromyelitis optica (also known as Devic's disease [START_REF] Jarius | The history of Neuromyelitis optica[END_REF]) is a rare, severe, idiopathic, inflammatory, demyelinating disease of the central nervous system that preferentially affects the optic nerve and spinal cord. Neuromyelitis optica (NMO) is associated with recurrent episodes of optic neuritis and longitudinally extensive acute transverse myelitis, often resulting in permanent blindness and/or paralysis [START_REF] Levin | Optic neuritis in neuromyelitis optica[END_REF]. NMO had long been considered as a variant of multiple sclerosis (MS). The presence of a highly specific serum autoantibody marker (NMO-IgG) further differentiates NMO from MS and has helped to define a neuromyelitis optica spectrum of disorders (NMOSD) [START_REF] Wingerchuk | The spectrum of neuromyelitis optica[END_REF]. NMO-IgG is now known to target aquaporin-4 (AQP4), an astrocyte water channel that is widely distributed within the central nervous system [START_REF] Morrow | Neuromyelitis optica[END_REF][START_REF] Nielsen | Specialized membrane domains for water transport in glial cells : high-resolution immunogold cytochemistry of aquaporin-4 in rat brain[END_REF][START_REF] Ameli | Aquaporin 4 distribution in the brain and its relevance for the radiological appearance of neuromyelitis optica spectrum disease[END_REF][START_REF] Denève | MRI features of demyelinating disease associated with anti-MOG antibodies in adults[END_REF]. NMO is the first example of a novel class of autoimmune channelopathies [START_REF] Lennon | IgG marker of opticspinal multiple sclerosis binds to the aquaporin-4 water channel[END_REF]9). Owing to its very high specificity to NMO, the anti-AQP4 antibody was included in the revised diagnostic criteria for NMO. In the spinal cord, AQP4 is abundant in the grey matter and glial cell processes adjacent to the ependymal cells of the central canal, and to a lesser degree, in the white matter of the spinal cord. The most distinct manifestation of NMO is longitudinally extensive transverse myelitis (LETM), defined as a lesion that spans over three or more contiguous vertebral segments (10). Short transverse myelitis (lesions defined by MRI as not extending to three vertebral segments) is not uncommon in NMOSD and does not exclude NMOSD diagnosis [START_REF] Flanagan | Short myelitis lesions in aquaporin-4-IgG-positive neuromyelitis optica spectrum disorders[END_REF]. MRI changes in LETM have been observed over the course of NMOSD, and MRI data indicate that LETM lesions may evolve into multiple shorter lesions during remission or after treatment with high-dose steroids (10) MS is the most common inflammatory demyelinating disease of the central nervous system. Numerous studies have assessed cervical spinal cord atrophy in MS [START_REF] Losseff | Spinal cord atrophy and disability in multiple sclerosis. A new reproductible and sensitive MRI method with potential to monitor disease progression[END_REF][START_REF] Cohen | The relationships among MRIdefined spinal cord involvement, brain involvement, and disability in multiple sclerosis[END_REF]. The first studies estimated the medullary area at a single anatomic level, while it is now possible to measure the whole cervical spinal cord volume. These studies demonstrated cervical spinal cord atrophy, especially in primary and secondary progressive disease, while the cervical spinal cord seems relatively spared in the relapsing-remitting form [START_REF] Valsasina | Regional cervical cord atrophy and disability in multiple sclerosis : a voxel-based analysis[END_REF][START_REF] Rocca | A multicenter assessment of cervical cord atrophy among MS clinical phenotypes[END_REF]. There was an extremely strong correlation between cervical spinal cord volume and clinical disability measured by Kurtzke's Expanded Disability Status Scale (EDSS).

Within MS, spinal cord damage is more significant in terms of the development of motorrelated disability rather than overall brain damage [START_REF] Zivadinov | Comparison of three different methods for measurement of cervical cord atrophy in multiple sclerosis[END_REF]. Several mechanisms participate in this tissue loss: inflammatory tissue injury, demyelination, axonal loss, and Wallerian degeneration. This measurement is helpful in understanding clinical disability and monitoring disease progression. Moreover, it seems useful in the case of a therapeutic clinical trial to evaluate the effect of treatments that aim to prevent neuroaxonal loss and irreversible disability [START_REF] Kearney | Improved MRI quantification of spinal cord atrophy in multiple sclerosis[END_REF].

A number of studies have evaluated brain volume in neuromyelitis optica [START_REF] Blanc | White matter atrophy and cognitive dysfunctions in neuromyelitis optica[END_REF]19,20).

Global and focal brain atrophy of white matter but not of grey matter was found [START_REF] Blanc | White matter atrophy and cognitive dysfunctions in neuromyelitis optica[END_REF]. White matter atrophy is more frequent in cases of cognitive disorders [START_REF] Blanc | White matter atrophy and cognitive dysfunctions in neuromyelitis optica[END_REF]. Only a few rare studies have assessed cervical spinal cord atrophy in neuromyelitis optica [START_REF] Wang | Comparison of clinical characteristics between neuromyelitis optica spectrum disorders with and without spinal cord atrophy[END_REF][START_REF] Cassinotto | MRI of the spinal cord in neuromyelitis optica and recurrent longitudinal extensive myelitis[END_REF]23). In particular, to our knowledge, the entire cervical spinal cord has never been investigated.

The aims of this study were to (a) highlight cervical spinal cord atrophy in NMO patients as compared to controls and, (b) assess correlations between atrophy and clinical characteristics (including disability) and cervical spinal cord MRI abnormalities. The mean age at disease onset was 37.9 years. Enrollment began in January 2013 and ended in May 2015. All the patients were diagnosed according to the 2015 new diagnostic criteria of NMOSD (24). Disease duration was measured in years from the onset of the first symptoms until the last follow-up. The mean disease duration was 12 years (range, 0.5-33 years). Before MRI acquisition, NMO patients were clinically assessed by an experienced neurologist, who utilized the EDSS to standardize assessment of their neurological condition. Mean EDSS was 2.8 (range, 0-7). The functional system scores (FSS) impacted by a spinal cord injury (pyramidal, sensory, and bowel/bladder scores), as well as the visual score, were also evaluated. Mean pyramidal FSS was 1.5 (range, 0-4), mean sensory FSS was 1.3 (range, 0-2), mean bowel/bladder FSS was 1.1 (range, 0-3), and mean visual FSS was 0.4 (range, 0-4). None of the subjects had experienced a relapse or received a treatment with corticosteroids within 3 months prior to imaging.

Methods

Relapses were defined as new or recurrent neurological symptoms not associated with fever or infection that lasted at least 24 hours and were accompanied by new neurologic signs found by the clinical examination. The average number of relapses was 7.1, with 5.2 including medullary involvement. The average deadline sold since the last medullary relapse was of 2.4 years. In this study, 60% (9/15) of the patients clinically diagnosed with NMO were seropositive for NMO-IgG, and 40% (6/15) were seronegative.

Eighty percent (12/15) of the patients showed clinical signs of medullary involvement, including bowel or bladder dysfunction, movement disorders, and sensory disturbances.

Eighty percent (12/15) of the cervical spinal cord MRIs were abnormal, with the presence of T2 hyperintense lesions in the cervical spinal cord. The demographic, clinical, biological, and MRI characteristics of the patients are shown in Tables 1 and2.

The healthy subjects' demographic characteristics are shown in Table 3. This study was approved by the local ethical standards committee, and written informed consent was obtained from all participating subjects.

Magnetic resonance imaging (MRI) protocol

All subjects underwent imaging of the cervical cord with the use of a 1.5T MR unit (Avanto; Siemens, Erlangen, Germany) equipped with standard matrix neck coils.

The following sequences were acquired :

-sagittal T2 3D Space (repetition time [TR]: 1500 ms; echo time [TE]: 119 ms; field of view [FOV]: 320mm; matrix: 640x640; 64 slices with 1mm thickness). These images were examined by one experienced neuroradiologist and one junior radiologist.

Image post-processing

Dicom files were first anonymized and converted into NIfTI format. In this study, we used the Spinal Cord Toolbox (SCT) [START_REF] De Leener | SCT: Spinal Cord Toolbox, an open-source software for processing spinal cord MRI data[END_REF], which is a comprehensive software dedicated to the processing of spinal cord MRI data. Preliminary applications of SCT cover a variety of studies, from cross-sectional area measures in large databases of patients, to the precise quantification of mpMRI metrics in specific spinal pathways. One of the goal of SCT is to perform cord-specific quantification such as quantification of cross-sectional area across vertebral levels. The delineation of the spinal cord contour is a common procedure for quantifying CSA or spinal cord volume. The automatic segmentation algorithm consists of : a) detecting the center of the spinal cord using ellipse detection and information from the body symmetry, b) propagating a tubular surface along the spinal cord edge using deformable models.

The outputs include a binary mask of the spinal cord, a 3D parametric surface and CSA measure for each axial slice along the spinal cord. The algorithm has been validated against multiple contrasts (T1-, T2-and T2*-weighted).

To restrict the analysis to the cervical part (C1-C7), a single reader identified the upper and lower limits, i.e., the summit of the tooth of the axis (equivalent of C1) and the lower edge of C7 (Figure 1).

Based on the centerline extraction, the software estimates the cross-sectional area (CSA) at every point along the spinal cord. This measurement was then averaged out on the whole cervical part, providing a single measurement for every subject, denoted as mean-CSA. Considering the mean-CSA rather than the volume of the cervical spinal cord enables us to remove the influence of the body height [START_REF] Ulbrich | Normative MR cervical spinal canal dimensions[END_REF]. Indeed, within each spinal level, the area of the spinal cord increased with body height, whereas age has a limited influence on the cervical spinal cord area [START_REF] Ulbrich | Normative MR cervical spinal canal dimensions[END_REF].

Statistical analysis

To verify that the populations were matched for age and gender, a bilateral Student t-test and a two-proportion z-test were used, respectively.

The mean-CSA between healthy individuals and NMO patients was compared using a Student t-test. Correlations between the mean-CSA of NMO patients and clinical and radiological data were analyzed using the general linear model. Tests whose p-value was less than 0.05 were considered as statistically significant.

Results

MRI characteristics of NMO patients.

In this study, 80% (12/15) of the cervical spinal cord MRIs were abnormal, with the presence of T2 hyperintense lesions in the cervical spinal cord. The extent in height was visually estimated: lower than one-third, between one-third and two-thirds, and greater than two-thirds of the height of the cervical spinal cord. The majority (46.67%, 7/15), presented involvement extending over less than one-third of the height of the cervical spinal cord, 26.67% (4/15) between one-third and two-thirds, and 6.67% (1/15) greater than to two-thirds of the height of the cervical spinal cord.

Mean-CSA in the two populations

The mean-CSA values are presented in Tables 2 and3.

The average value was 68.5 mm² in the NMO patient population (range, 54.7-82.2 mm²).

The mean value was 72.8 mm² in the population of the healthy subjects (range, 57.6-87.5 mm²). These values are in accordance with the data reported in the literature [START_REF] Ulbrich | Normative MR cervical spinal canal dimensions[END_REF].

NMO patients had significantly smaller cervical spinal cord area than healthy controls (Ttest = 0.009). Similar results were also found by adding the age as a covariate (Ttest = 0.007), which confirms that the age has a limited effect on the cervical spinal cord area [START_REF] Ulbrich | Normative MR cervical spinal canal dimensions[END_REF].

Correlation between mean-CSA and clinical and MRI characteristics in patients with NMO

A smaller mean-CSA was associated with clinical signs of medullary involvement including bowel or bladder dysfunction, movement disorders, and sensory disturbances (Ttest = 0.0006).

There was a tendency toward a relation between cervical spinal cord atrophy and EDSS (Ttest = 0.07). This correlation was statistically significant (Ttest < 0.05) at the level of the upper cervical spinal cord (C2-C3). (Figure 2) Cervical spinal cord atrophy was associated with the sensory FSS (Ttest = 0.006), and there was a tendency toward a relationship between the former and the pyramidal FSS (Ttest = 0.06), and bowel/bladder FSS (Ttest= 0.09).

Logically, no correlation was found between cervical spinal cord atrophy and visual FSS (Ttest = 0.34).

There was also a trend toward an association between a smaller mean-CSA and disease duration (Ttest = 0.14), the number of relapses (Ttest = 0.10), and the number of relapses with a spinal cord involvement (Ttest = 0.14).

A similar but sharper trend was found toward an association between a lower mean-CSA and the presence of T2 hyperintense lesions in the cervical spinal cord (Ttest = 0.09) and their extensions in height (Ttest = 0.09).

Discussion

This is the first study to evaluate cervical spinal cord atrophy with MRI scanning in NMOSD by studying the entire cervical spinal cord, in particular, the lower cervical spinal cord. In the first studies addressing this issue, cervical spinal cord atrophy was evaluated visually [START_REF] Cassinotto | MRI of the spinal cord in neuromyelitis optica and recurrent longitudinal extensive myelitis[END_REF] or was defined as a sagittal diameter of ≤4mm on T1-weighted sequences and 72.8 mm² in the population of healthy individuals (range, 57.6-87.5 mm²). These values are in compliance with the data reported in the literature [START_REF] Ulbrich | Normative MR cervical spinal canal dimensions[END_REF]. Ullrich et al. [START_REF] Ulbrich | Normative MR cervical spinal canal dimensions[END_REF] defined normative ranges for the areas of the cervical spinal cord at C1, C3, and C6 for men and women. Moreover, they extracted data for three different height subgroups at the age of 45 years. In this study, the area of the cervical spinal cord remained almost identical from C1 to C6, while the anterior-posterior diameter of the cervical spinal cord decreased from C1 to C6. This is because the spinal cord area shape broadens at the lower levels, from circular at the C1 level to elliptical at the C6 level. Within each spinal level, the area of the spinal cord increases with body height. This is why choosing the mean-CSA rather than the volume of the cervical spinal cord enables us to remove the bias of body height. As indicated above, age has a limited effect on the cervical spinal cord area [START_REF] Ulbrich | Normative MR cervical spinal canal dimensions[END_REF]. None of the subjects had experienced a relapse or received a treatment with corticosteroids within the 3 months prior to imaging, to prevent inaccurate measurement of the cervical spinal cord volumes. Such exclusion criteria are used in the studies measuring brain and spinal cord volumes. Indeed, it is now certain that brain and spinal cord volumes may transiently decrease or increase for several weeks simply as the result of the acute effects of immune-mediated therapies (decreasing the volume) or during disease activity (increasing the volume) [START_REF] Khoury | Cerebral pseudoatrophy or real atrophy after therapy in multiple sclerosis[END_REF]. Corticosteroids are frequently used to treat acute relapse in NMOSD, while high doses of intravenous corticosteroids are known to lead to reductions in volume after they are newly started, an effect lasting from weeks to months [START_REF] Fox | Brain atrophy and magnetization transfer ratio following methylprednisolone in multiple sclerosis: short-term changes and long-term implications[END_REF].

The present study demonstrated the presence of cervical spinal cord atrophy in patients with NMO in comparison to healthy subjects (Ttest = 0.009). Studies focusing on cervical spinal cord atrophy in NMOSD are rare [START_REF] Wang | Comparison of clinical characteristics between neuromyelitis optica spectrum disorders with and without spinal cord atrophy[END_REF][START_REF] Cassinotto | MRI of the spinal cord in neuromyelitis optica and recurrent longitudinal extensive myelitis[END_REF](23)[START_REF] Liu | Differential patterns of spinal cord and brain atrophy in NMO and MS[END_REF]. The first studies concluded that the frequency of spinal cord atrophy in NMO patients was 14%, 52%, and 57% [START_REF] Wang | Comparison of clinical characteristics between neuromyelitis optica spectrum disorders with and without spinal cord atrophy[END_REF][START_REF] Cassinotto | MRI of the spinal cord in neuromyelitis optica and recurrent longitudinal extensive myelitis[END_REF]23). In Cervical spinal cord atrophy was strongly associated with clinical signs of medullary involvement, including bowel or bladder dysfunction, as well as mobility and sensory disturbances. These results are comparable to those of Wang et al. [START_REF] Wang | Comparison of clinical characteristics between neuromyelitis optica spectrum disorders with and without spinal cord atrophy[END_REF], who measured a focal upper cervical spinal cord volume from C2 to C3. In this study, compared to subjects without spinal cord atrophy, those with spinal cord atrophy presented more frequently with bowel or bladder dysfunction, movement disorders, and sensory disturbances [START_REF] Wang | Comparison of clinical characteristics between neuromyelitis optica spectrum disorders with and without spinal cord atrophy[END_REF].

The clinical feature most likely to reflect spinal cord damage, namely the EDSS score for pyramidal, cerebellar, brainstem, sensory, visual, intellectual, and bowel and bladder dysfunction, was moderately associated with mean-CSA on the entire cervical spinal cord (Ttest = 0.07). In NMOSD patients, it has previously been observed that cervical spinal cord atrophy correlates well with measures of disability [START_REF] Wang | Comparison of clinical characteristics between neuromyelitis optica spectrum disorders with and without spinal cord atrophy[END_REF][START_REF] Cassinotto | MRI of the spinal cord in neuromyelitis optica and recurrent longitudinal extensive myelitis[END_REF](23). In our study, a strong correlation (Ttest < 0.05) was observed between upper cervical spinal cord atrophy (C2-C3) and clinical disability as measured by neurological assessment (EDSS).Therefore, the upper cervical spinal cord seems more involved in the development of clinical disability in NMOSD patients than the lower cervical spinal cord. More precisely, cervical spinal cord atrophy was associated with the sensory FSS (Ttest = 0.006). Concerning the pyramidal FSS and the bowel/bladder FSS the results are just above the significance threshold.

The correlation between disability and cervical cord atrophy is a common finding in MS and NMOSD research and can be explained by the composition of this structure: the cervical cord contains all descending corticospinal fibers destined for motor units in the trunk, arms, and legs. Therefore, damage in this region is likely to have a disproportionately severe effect on locomotor functions compared to damage to the brain or other cord segments.

Cervical spinal cord atrophy was also partially correlated to disease duration, suggesting a cumulative effect with time of all pathologic processes leading to irreversible tissue loss in the cord.

The absence of a statistically significant correlation between cervical spinal cord atrophy and cervical spinal cord lesions (presence of T2 hyperintense lesions and their extensions in height) is consistent with imaging findings in MS reported by Rocca et al. [START_REF] Rocca | A multicenter assessment of cervical cord atrophy among MS clinical phenotypes[END_REF], Lukas et al. [START_REF] Lukas | Relevance of spinal cord abnormalities to clinical disability in multiple sclerosis : MR imaging findings in a large cohort of patients[END_REF], and Schlaeger et al. [START_REF] Schlaeger | Spinal cord gray matter atrophy correlates with multiple sclerosis disability[END_REF] and with histopathologic studies in which it has been suggested that spinal cord atrophy is largely independent of lesion tissue loss [START_REF] Evangelou | Pathological study of spinal cord atrophy in multiple sclerosis suggests limited rôle of local lesions[END_REF].

Unfortunately, because we did not map the distribution of focal cord lesions, we cannot determine whether localized atrophy developed in the region of focal T2 lesions. However, the notion that individual lesions play a minor role in local atrophy of the cord is supported by previous pathologic [START_REF] Rocca | A multicenter assessment of cervical cord atrophy among MS clinical phenotypes[END_REF][START_REF] Lukas | Relevance of spinal cord abnormalities to clinical disability in multiple sclerosis : MR imaging findings in a large cohort of patients[END_REF][START_REF] Schlaeger | Spinal cord gray matter atrophy correlates with multiple sclerosis disability[END_REF] and in vivo (32) studies of atrophy, which have suggested that Wallerian degeneration of long fiber tracts, rather than local damage to these tracts, is one of the main factors leading to tissue loss in the cord.

For this study, we chose a T2-weighted spin-echo sequence in view of the conclusions of Kim et al. [START_REF] Kim | T1-vs. T2-based MRI measures of spinal cord volume in healthy subjects and patients with multiple sclerosis[END_REF]. Indeed, T2-weighted images may prove effective for measuring cervical spinal cord atrophy in MS, showing comparable effect sizes to T1-weighted images with the added advantage of lesion detectability [START_REF] Kim | T1-vs. T2-based MRI measures of spinal cord volume in healthy subjects and patients with multiple sclerosis[END_REF]. The accurate localization technique for identifying cervical spinal cord atrophy in NMOSD used in this study holds promise for improving our understanding of the mechanisms responsible for the accumulation of irreversible disability in this condition. Cord pathology plays an important role in the development of irreversible clinical disability in NMOSD, and the quantification of cord atrophy might provide useful surrogate markers to monitor disease progression. Finally, mean-CSA quantification in the context of a multicenter study would be useful. A single operator could take all the measurements, giving more reliable results than multiple operators. This would be feasible because of the relatively short time required to measure mean-CSA with our method (approximately 5 min per measurement). Some limitations apply to this work. Firstly, since this is a rare disease, the cohort consisted of only 15 patients in a monocentric study. In addition, several studies in MS suggested using normalization factors for spinal cord measurements (i.e., cord length, body mass index, or intracranial volume) [START_REF] Song | Normalized upper cervical spinal cord atrophy in multiple sclerosis[END_REF][START_REF] Zivadinov | Comparison of three different methods for measurement of cervical cord atrophy in multiple sclerosis[END_REF]. Various recent studies have indicated, however, that the ability of these factors to improve discrimination between groups is generally minor [START_REF] Zivadinov | Comparison of three different methods for measurement of cervical cord atrophy in multiple sclerosis[END_REF][START_REF] Healy | Approaches to normalization of spinal cord volume : application to multiple sclerosis[END_REF][START_REF] Daams | Mean upper cervical cord area (MUCCA) measurement in long-standing multiple sclerosis:relation to brain findings and clinical disability[END_REF]. Therefore, we did not normalize mean-CSA measurements.

Finally, image quality in this study did not allow for a reliable distinction between gray and white matter within the cervical spinal cord; therefore, at present, we cannot determine whether cord atrophy is caused by loss of white matter rather than gray matter, as suggested by results of a histopathological study [START_REF] Healy | Approaches to normalization of spinal cord volume : application to multiple sclerosis[END_REF]. The in vivo assessment of the relative contributions of these two tissue compartments to overall atrophy remains an open question for future MRI studies utilizing advanced high-spatial-resolution MRI sequences [START_REF] Daams | Mean upper cervical cord area (MUCCA) measurement in long-standing multiple sclerosis:relation to brain findings and clinical disability[END_REF].

In conclusion, this study provides the first evidence of cervical spinal cord atrophy in NMOSD by studying the entire cervical spinal cord. This atrophy was strongly associated with clinical signs of medullary involvement. Upper cervical spinal cord atrophy was also strongly correlated to clinical disability and seems more involved in its development in NMOSD patients than lower cervical spinal atrophy. 
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  23). More recently, Wang et al. (21) measured a focal upper cervical spinal cord volume from C2 to C3, and Liu et al. (27) a mean upper cervical cord area. In the present study, mean-CSA was 68.5 mm² in the population of the NMO patients (range, 54.7-82.2 mm²)

  the study conducted by Wang et al. (21), the prevalence of spinal cord atrophy was 14% in 185 adult Chinese patients with NMOSD. Cassinotto and al. (22) studied the MRI data of 20 Afro-Caribbean patients diagnosed with either NMO or recurrent longitudinal extensive myelitis. Visually, cord atrophy was evident in 57% and was often associated with a pseudo-dilation of the ependymal canal. Asgari et al. (23) assessed spinal cord atrophy in 23 Danish NMO patients. Spinal cord atrophy was defined as a sagittal diameter of ≤4mm on T1-weighted sequences and was seen in 52% of the subjects. More recently, Liu et al. (27) recruited 35 patients with NMO and 35 healthy subjects. Patients with NMO showed smaller mean upper cervical cord area (MUCCA) than healthy individuals (p=0.004).
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Table 1 :

 1 Demographic and clinicobiological characteristics of the patients

		Sex* Age Age at the	Disease	Numbers	Numbers	Deadline	Clinical	NMO-
			beginning	duration	of	of	since the	signs of	IgG
				of the	in years	relapses	relapses	last	medullary	
				disease			with	medullary	inv.	
							medullary	relapse in		
							inv.	years		
	NMO 1	F	34	17	17	9	8	12	+	+
	NMO 2	M	47	40	7	7	4	2	+	-
	NMO 3	F	41	34	7	1	1	7	+	-
	NMO 4	F	60	42	18	5	4	6	+	+
	NMO 5	F	45	28	17	4	4	0,25	+	-
	NMO 6	F	28	15	13	8	0	Not possible	-	+
	NMO 7	F	43	34	9	6	5	0,5	-	-
	NMO 8	M	38	32	6	13	12	0,25	+	-
	NMO 9	F	52	38	14	16	11	3	+	+
	NMO 10	F	50	17	33	6	5	0,25	+	-
	NMO 11	F	57	50	7	7	7	0,5	+	+
	NMO 12	F	64	55	9	3	1	3	+	+
	NMO 13	F	56	56	0,5	1	0	Not possible	-	+
	NMO 14	M	67	54	13	14	13	1	+	+
	NMO 15	F	66	57	9	6	3	0,25	+	+
	* M=Male, F=Female							
	inv.=involvement							

Pyr. = Pyramidal Sen. = Sensory BB = Bowel/Bladder * : the extension in height was visually estimated : lower than one-third, between one-third and two-thirds, greater than two-thirds of the height of the cervical spinal cord