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Introduction

The introduction of digital technologies in medicine, and digital imaging in particular, led to the progressive development of computer-assisted surgery (CAS) in the 1980s and 1990s. Craniomaxillofacial surgery, which involves surgery to bony structures with spatially complex geometries, was readily recognized as a particularly suitable indication for CAS [START_REF] Vannier | Three dimensional computer graphics for craniofacial surgical planning and evaluation[END_REF] . The surface images obtained with CAS can facilitate the diagnosis by providing a better understanding of the actual anatomy. They can also provide support for the initial planning and surgical simulations, and they can assist with evaluation of the postoperative results [START_REF] Vannier | Three-dimensional imaging, surgical planning, and image-guided therapy[END_REF][START_REF] Hassfeld | Computer assisted oral and maxillofacial surgery-a review and an assessment of technology[END_REF] . However, a navigation system, initially described in neurosurgery [START_REF] Watanabe | Threedimensional digitizer (neuronavigator): new equipment for computed tomographyguided stereotaxic surgery[END_REF] , is instrumental in guiding the surgical procedure by linking the anatomy of the patient with the preoperative digital data.

One of the many advantages of CAS is that it allows minimally invasive approaches to be performed without compromising the three-dimensional (3D) visualization of the surgical procedure. Therefore navigation appears to be particularly suitable for orbital surgery, and particularly in the management of thyroid-associated ophthalmopathy (TAO).

The incidence of TAO is estimated to be 16 cases per 100,000 individuals per year for females and 2.9 cases per 100,000 individuals per year for males [START_REF] Bartley | The epidemiologic characteristics and clinical course of ophthalmopathy associated with autoimmune thyroid disease in Olmsted County, Minnesota[END_REF] .

Approximately 80% of TAO cases are associated with Graves' disease, and 5-10% of patients who develop TAO exhibit autoimmune hypothyroidism (Hashimoto's thyroiditis). For 5% of patients, thyroid function and autoimmunity screening are normal.

The aetiopathological basis of TAO is lymphocytic infiltration of the orbital muscles and of the periorbital fat [START_REF] Weetman | Thyroid-associated eye disease: pathophysiology[END_REF] . The progression of TAO is divided into two stages: an active inflammatory stage and a quiescent stage [Au ?1]. During the inflammatory stage, which lasts 12-18 months, flare-ups alternate with spontaneous remissions.

Ultimately, fibrosis sets in, leading to progressive regression within 12-18 months, without a return to the previous condition in most cases. In the inflammatory stage, sight-threatening orbitopathy can be due to compression of optical neuropathy associated with a certain degree of corneal involvement. Emergency decompression surgery is then sometimes indicated after the failure of medical treatment with intravenous steroids. Most of the time, however, the correction of proptosis is performed in the quiescent stage of the sequelae [Au ?1]. In this stage, proptosis is one of the three main signs of TAO, with the other two being retraction of the upper eyelid and oculomotor impairments [Au ?1].

The definition of proptosis can be radiological [START_REF] Gibson | Measurement of proptosis (exophthalmos) by computerised tomography[END_REF] or metric (using a Hertel exophthalmometer) [START_REF] Delmas | Comparative study of 3 exophthalmometers and computed tomographic biometry[END_REF] . The diagnosis of proptosis is made when protrusion measured with a Hertel exophthalmometer is ≥18 mm [START_REF] Frueh | Errors of single-mirror or prism Hertel exophthalmometers and recommendations for minimizing the errors[END_REF] .

The rehabilitative treatment of the orbitopathy sequelae should be considered only once euthyroidism has been established, and after having ensured that there is no residual intra-orbital inflammatory process by clinical (Clinical Activity Score) and magnetic resonance imaging (MRI) assessments. Treatment starts with the correction of the proptosis, if this is present. The correction of possible oculomotor impairments is then scheduled, and the eyelid surgery is performed last.

Since the first description of orbital decompression by Döllinger in 1911, various techniques for orbital decompression have been reported. There are therefore multiple options for the approach and the bone resection [START_REF] Finn | Au?5] A retrospective review of orbital decompression for thyroid orbitopathy with endoscopic preservation of the inferomedial orbital bone strut[END_REF] . The minimally invasive nature of these approaches, which do not allow the entire orbit to be exposed, and the anatomical complexity of the orbit reinforce the theoretical interest in navigation.

However, few studies to date have evaluated the use of navigation devices in orbital decompression for TAO. The objective of this retrospective study was to evaluate the benefits that may be derived by the use of navigation during decompression surgery for TAO.

Patients and methods

A retrospective comparative study was performed involving a cohort of patients treated over the past 20 years in the setting of multidisciplinary consultations for TAO at the Centre Hospitalier Universitaire (CHU) of Toulouse, who underwent an orbital decompression. Pre-, peri-, and postoperative data were collected systematically for each of the patients. Two groups were created based on whether the surgery had been performed with (group N+) or without (group N-) navigation.

Inclusion criteria

To be included, the patients had to have undergone a unilateral or bilateral orbital decompression by trepanation and resection of the orbital floor and the medial wall of the orbit, with a transconjunctival approach, between 1997 and March 2017.

The surgical indication was considered during the multidisciplinary consultation for TAO. This multidisciplinary consultation involved an endocrinologist, an ophthalmological surgeon, and a maxillofacial surgeon [START_REF] Leray | Diagnosis and treatment of dysthyroid orbitopathy: a multidisciplinary disease[END_REF] . Except in the emergency setting for patients with sight-threatening orbitopathy, the surgical treatment of proptosis was performed after considering the following criteria: (1) treatment of the endocrine disease (medical or surgical) in order to restore euthyroidism. (2) Adequate treatment of the inflammatory orbitopathy, if necessary, according to the EUGOGO (European Group on Graves' Orbitopathy) guidelines [START_REF] Bartalena | The 2016 European Thyroid Association/European Group on Graves' Orbitopathy guidelines for the management of Graves' orbitopathy[END_REF] .

(3) Endocrine and ophthalmological stability at two successive multidisciplinary consultations separated by 6 months, which allowed a stable euthyroid status and the sequelae stage of the orbitopathy (Clinical Activity Score < 3) to be confirmed. The Clinical Activity Score, based on the classical signs of acute inflammation (pain, redness, swelling, and impaired function), was proposed as a clinical classification to discriminate between the active and quiescent stages of the disease. (4) Aesthetic and/or functional indications of the sequelae stage; e.g., corneal irritation, lacrimation, or disfiguring proptosis (protrusion measured with a Hertel exophthalmometer of ≥18 mm).

Exclusion criteria

The criteria for exclusion were (1) emergency orbital decompression for sightthreatening ophthalmopathy; (2) an orbital decompression surgery technique other than trepanation and resection of the inferior and medial wall; and (3) insufficient postoperative follow-up (less than 2 months).

Criteria for assessment

The criteria reported below were compiled during the pre-and postoperative consultations. The patients were systematically reassessed at 2 months postoperative and then every 6 months in a multidisciplinary consultation. The pre-and postoperative protrusion of the eyeballs was measured with a Hertel exophthalmometer (by the same observer) to determine the following: (1) the postoperative proptosis reduction, which was the primary outcome measure (i.e., the preoperative measurement minus the postoperative measurement); (2) the symmetry of the protrusion of the eyeballs (i.e., the postoperative difference between the right and the left eye); (3) the duration of the surgical intervention; (4) the presence of debilitating postoperative diplopia. The diplopia was deemed to be debilitating if it involved the central vision, if oculomotor surgery or corrective lenses were needed, or if the patient exhibited neck pain secondary to a poor corrective neck posture.

Surgical technique

The surgical technique consisted of trepanation and resection of the orbital floor and the medial wall under general anaesthesia and orotracheal intubation. After local injection of xylocaine with adrenaline, the same transconjunctival approach was used in both groups. The approach was made in the inferior fornix that extended slightly transcaruncular. The dissection continued in the preseptal retromuscular plane up to the level of the inferior rim of the orbit, for which the periosteum was incised. The periorbita was then detached from the bone, allowing all of the floor and the lower two-thirds of the medial and lateral walls to be exposed. A strip of bone of 8-10 [Au?2] parallel to the inferior rim of the orbit had to be left so as to avoid postoperative vertical dystopia. The trepanation started behind this area, preferably using a Piezosurgery device, which is accurate and does not cause soft tissue trauma. This trepanation and resection was applied to the floor of the orbit, on either side of the infraorbital pedicle, making a connection between the orbital cavity and the maxillary sinus, as well as the medial wall of the orbit, while taking the ethmoidal foramina as the upper limit and the nasolacrimal canal as the anterior limit.

Further in, the surgical procedure needs to stay well away from the optical canal. At the end of the intervention, the periorbit was opened wide to allow fat to be removed by incision after light digital pressure on the eyeball. The transconjunctival approach did not require surgical closure. There was either no resection of fat [Au?3].

Postoperatively, moist, cold dressings were placed on the patient's eyelids for the first 24 hours, during which their visual acuity was checked regularly. They usually returned home on day 1 or day 2 postoperative. They were strictly forbidden from blowing their nose for a week.

The surgical navigation device

The optical surgical navigation involved several stages. The surgical navigation system allowed the tip of an instrument (probe) to be located at any time in the operating field and to show its corresponding position in the virtual model. Perioperative use of the navigation system allowed visualization of the entire orbit with a minimally invasive approach, and specification of the outline of the osteotomy while taking into account the surgical limits and the previously described anatomical structures.

The decision to use the navigation system depended mainly on the specific conditions of the patient and the surgeon's experience.

Statistical analysis

The statistical tests were performed using GraphPad Prism version 7.0 software (GraphPad Software, La Jolla, CA, USA) and Statis 8.5.1 (freeware). The analysis of quantitative data was based on the correlation coefficient test. Qualitative data were compared using the χ 2 test. Only the results with a P-value below 5% were considered to be statistically significant.

Results

Characteristics of the population

One hundred and ninety-one patients were included. One hundred and six interventions were undertaken with navigation (N+), including 99 bilateral orbital decompressions and seven unilateral orbital decompressions. Eighty-five interventions were undertaken without navigation (N-), including 60 bilateral orbital decompressions and 25 unilateral orbital decompressions (Table 1). There were no statistically significant differences between the two groups in terms of the characteristics studied. The two populations were therefore comparable.

[Table 1 here] Analysis of the preoperative protrusion of the right and left eyes did not indicate that there was a significant difference (Table 2). The results could therefore be merged, leading to a total number of 350 orbits, of which 205 were in the N+ group and 145 in the N-group.

[Table 2 here] The surgical navigation system has been used at CHU Toulouse since 1999 (Fig. 1). The majority of orbital decompressions performed before 2012 were done by a single surgeon. Only seven patients were operated on between 1997 and 1999. The resurgence of the use of navigation in 2013 was associated with the training of new surgeons in the surgical technique.

[Figure 1 here] Simultaneous analysis of the orbits (Fig. 2A), without distinction between the right/left eyes, showed that the use of the surgical navigation system resulted in a greater proptosis reduction of the eyeballs (mean 3.7 mm vs 3.3 mm); however, this was not statistically significant (P = 0.0501). The analysis of the right and left orbits separately (Fig. 2B) showed a mean postoperative proptosis reduction of 3.8 ± 0.2 mm for the right eye in the N+ group versus 3.2 ± 0.2 mm in the N-group; this difference was statistically significant (P = 0.03). There was, therefore, a more pronounced postoperative reduction for the right eye when the intervention was performed using navigation. A more pronounced postoperative proptosis reduction in the N+ group for the left eye was also found, although this difference was not statistically significant (3.6 ± 0.2 mm vs 3.4 ± 0.2 mm, P = 0.54).

[Figure 2 here] The symmetry of the ocular protrusion was analysed in 106 patients in the N+ group and 85 patients in the N-group. The difference in preoperative protrusion between the two eyes was a mean 1.1 mm in the N+ group and 1.9 mm in the Ngroup. The surgical procedure resulted in an improvement in the symmetry of the protrusion of the eyeballs: the postoperative asymmetry of the protrusion was determined to be 1.0 mm in the N+ group versus 1.3 mm in the N-group. This difference was only significant in the N-group (N-group, P = 0.0073 vs N+ group P = 0.38) (Fig. 3 [Au?4]).

[Figure 3 here]

Operating time

The average operating time for the unilateral orbital decompressions (Fig. 4) was 107 minutes in the N+ group (n = 7 patients) versus 60 minutes in the N-group (n = 25 patients); this difference was statistically significant (P = 0.0017). The average operating time for the bilateral orbital decompressions was 120 minutes in the N+ group (n = 99 patients) versus 87 minutes in the N-group (n = 60 patients); this difference was also statistically significant (P < 0.0001). On average, setting up the surgical navigation device increased the length of the intervention by 40 minutes.

[Figure 4 here] Fig. 5 shows the operative times for bilateral orbital decompression performed by one of the surgeons. The downward slant of the curve reflects the surgeon learning the surgical technique, as well as the set-up of the navigation system. Thus, once a substantial number of surgeries had been performed (n = 50), there was a significant reduction in the operating time by 37 minutes on average (P < 0.0001).

[Figure 5 here]

Navigation and postoperative diplopia

There did not appear to be an association between the postoperative and new onset of diplopia and use of surgical navigation (Table 3). Indeed, 50% of the 84 patients who exhibited a preoperative diplopia also exhibited a postoperative diplopia, without a significant difference between the N+ and N-groups (P = 0.5). Conversely, out of the 107 patients who did not present preoperative diplopia, 9.3% exhibited postoperative diplopia secondary to the intervention, without a difference between the N+ and Ngroups (P = 0.9).

[Table 3 here]

Discussion

This series is novel in evaluating the benefits of surgical navigation in a quantitative manner with a large number of patients. The results are comparable to those in the literature in terms of the postoperative proptosis reduction and diplopia.

It was found that the use of a surgical navigation system was associated with a more pronounced postoperative proptosis reduction of the right eyeball, by 0.6 mm.

We believe that this statistically significant difference may be of clinical relevance.

No statistically significant difference was seen for the left eye. This discordance can probably be explained by the insufficient statistical power of the study. Indeed, when all of the orbits were compared, without distinction right/left, use of the surgical navigation system resulted in a greater proptosis reduction of the eyeballs (mean 3.7 mm vs 3.3 mm), although this was not statistically significant (P = 0.0501). This discordance can also be explained by the fact that nearly all of the surgeons involved are right-handed and started from the right side. The size of the tripod for tracking placed on the left may get in the way of a right-handed individual when they are operating on the left orbit.

In terms of the symmetry of the protrusion of the eyeballs, it would appear that the preoperative difference between the two eyes was greater in the N-group than in the N+ group (1.9 mm vs 1.1 mm, respectively). Most of the unilateral exophthalmia patients underwent surgery without navigation, which may explain why the preoperative asymmetry was more important in the N-group and why the preoperative/postoperative difference was significant in the N-group.

The set-up of the system for navigation was responsible for an increase in the operating time of 40 minutes on average. The use of the surgical navigation system had no effect on the postoperative diplopia. This increase in the duration of the intervention linked to the set-up of the equipment became less as the surgeon became more proficient with use of the device. Indeed, the learning curve reflected a significant reduction (P < 0.0001) in the operative time of 37 minutes on average as more surgeries were performed. The 40 minutes linked with the set-up of the system was hence offset when the surgeon had become proficient with its use.

A number of methodological biases need to be considered. Although the Hertel exophthalmometer is used in daily clinical practice to define and measure proptosis, this method suffers from significant inter-observer variability [START_REF] Lam | Intra-observer and inter-observer variation of Hertel exophthalmometry[END_REF][START_REF] Afanasyeva | Computed exophthalmometry is an accurate and reproducible method for the measuring of eyeballs' protrusion[END_REF] .

Nevertheless, its use remains reliable and reproducible when used by a single operator (low intra-observer variability), as was the case in the present study. Radiological measurements of proptosis are generally considered to be less prone to bias compared with Hertel exophthalmometry, but they entail exposure to radiation and a higher cost [START_REF] Afanasyeva | Computed exophthalmometry is an accurate and reproducible method for the measuring of eyeballs' protrusion[END_REF] .

The decision of whether to use the navigation system depended mainly on the specific conditions of the patient and the surgeon's experience. Differences in the distribution of bilateral/unilateral decompression between the two groups can be explained by this lack of randomization. Indeed, navigation was mainly used for bilateral decompression and by young surgeons. The trained surgeons tended to use navigation less and less over time. This bias may explain the fact that the postoperative symmetry of the protrusion was better in the N-group. It should also be kept in mind that the decompressions were conducted by several surgeons, which may have affected the postoperative results.

The choice of surgical technique in the management of TAO is not consensusbased and acceptance of our management may, therefore, not be unanimous. A multicentre European study performed by EUGOGO studied the proptosis reduction, diplopia, and postoperative complications according to the surgical technique in 139 patients (248 orbits) [START_REF] Mourits | Au?5] Outcome of orbital decompression for disfiguring proptosis in patients with Graves' orbitopathy using various surgical procedures[END_REF] . Resection of three walls appeared to result in a reduction in the protrusion of between 5.6 mm and 6.5 mm, depending on whether or not the intraorbital fat was removed, versus a reduction of between 3.2 mm to 4.8 mm for resection of two walls. Resection of three walls was responsible for an increase in postoperative complications. Orbital decompressive surgery was responsible for 13% of the postoperative diplopia (9.3% in the present study). Mainville et al. [START_REF] Mainville | Effect of orbital decompression on diplopia in thyroid-related orbitopathy[END_REF] found a de novo onset of diplopia in 29.7% of patients secondary to the intervention. It would appear that perioperative opening of the periorbit was responsible for an increase in the postoperative diplopia (P < 0.01), although it allowed for a more pronounced proptosis reduction of the eyeballs (3.12 mm vs 2.9 mm).

As shown by these studies, there is no consensus regarding the approach to the bone and/or fat resection. The benefit of fat resection, initially described by Olivari, is open to debate [START_REF] Olivari | Thyroid-associated orbitopathy: transpalpebral decompression by removal of intraorbital fat. Experience with 1362 orbits in 697 patients over 13 years[END_REF][START_REF] Cheng | Long-term outcomes of orbital fat decompression in Graves' orbitopathy[END_REF] . It may be a predictive factor of stability of the long-term postoperative outcomes, as suggested by Cheng et al. [START_REF] Cheng | Long-term outcomes of orbital fat decompression in Graves' orbitopathy[END_REF] . In their study involving 845 patients (1604 orbits), only a fat decompression was performed. The surgical procedure was preceded by oral corticosteroid therapy over 3-6 months. However, the study was a non-comparative study and thus it could not be concluded that surgical outcomes are more stable after lipectomy relative to a bone resection. It would seem logical that the postoperative reduction in protrusion would be more pronounced in accordance with the quantity of resected tissue (bone or fat), as has been shown in numerous studies [START_REF] Mourits | Au?5] Outcome of orbital decompression for disfiguring proptosis in patients with Graves' orbitopathy using various surgical procedures[END_REF][START_REF] Cansız | Three-wall orbital decompression superiority to 2-wall orbital decompression in thyroid-associated ophthalmopathy[END_REF] .

Therefore the surgical technique should be adjusted according to the preoperative clinical examination and the patient's wishes, as the degree of scarring is not insignificant with some of the approaches that are used.

Since this study was performed, changes have been made to our management of proptosis: we propose reserving resection of the lateral wall for proptosis of >25 mm. Valgus osteotomy of the zygomatic bone is only performed in the case of a protrusion of >30 mm.

Numerous studies have referred to the indications for surgical navigation in maxillofacial surgery, but without providing a quantitative analysis of the contribution of the device [START_REF] Hassfeld | Computer assisted oral and maxillofacial surgery-a review and an assessment of technology[END_REF][START_REF] Heiland | Indications and limitations of intraoperative navigation in maxillofacial surgery[END_REF][START_REF] Andrews | Au?5] A multicenter experience with image-guided surgical navigation[END_REF][START_REF] Steinbacher | Three-dimensional analysis and surgical planning in craniomaxillofacial surgery[END_REF][START_REF] Austin | Current applications of 3-d intraoperative navigation in craniomaxillofacial surgery: a retrospective clinical review[END_REF] . Navigation is used widely in primary and secondary reconstruction of the orbit [START_REF] Cai | Au?5] Computer-assisted navigational surgery improves outcomes in orbital reconstructive surgery[END_REF] . However, few publications regarding the benefits of surgical navigation in orbital decompressions could be found.

Mahoney et al. [START_REF] Mahoney | Computer-assisted threedimensional planning for orbital decompression[END_REF] reported two cases of orbital decompressions for dysthyroid diplopia by resection of three walls. Navigation was used as a straightforward tool for perioperative tracking, without quantitative or qualitative information regarding the outcome of the bone resection. Tavassol et al. [START_REF] Tavassol | A quantitative approach to orbital decompression in Graves' disease using computer-assisted surgery: a compilation of different techniques and introduction of the "temporal cage[END_REF] presented the results of a series of 12 patients treated by navigated bone resection of three walls with installation of a customized 'temporal cage' to improve the proptosis reduction of the eyeballs (4.3 mm on average) by preventing the temporal muscle from filling the bone cavity. Wu and Kahana 27 offer a navigation system with a 'facemask'. This is a self-adhesive mask containing numerous LEDs that allows the placement of a tracking device at the level of the scalp of the patient to be avoided. This technique is also associated with a substantial increase in the operative time and in the cost of the intervention (US$ 500 per patient), without providing a real benefit for the patient. Luboz et al. [START_REF] Luboz | Computer assisted planning and orbital surgery: patient-related prediction of osteotomy size in proptosis reduction[END_REF][START_REF] Luboz | Intra-operative quantification of the surgical gesture in orbital surgery: application to the proptosis reduction[END_REF] have devised a biomechanical formula associated with an intraorbital pressure sensor in an attempt to determine the reduction in protrusion perioperatively.

The use of navigation allows 3D visualization of the surgical procedure and also allows a minimally invasive approach to be used, such as a transconjunctival approach. It also allows the identification of the anatomical structures to be taken into account and therefore has clear relevance in regard to educational purposes and teaching. The educational interest of navigation has been studied by some authors, in particular in orthopaedic surgery, for example by Seyler et al. [START_REF] Seyler | Does computerassisted surgery improve accuracy and decrease the learning curve in hip resurfacing? A radiographic analysis[END_REF] . In their study, CAS resulted in improved accuracy and precision in positioning the femoral component (for hip resurfacing). In addition, CAS led to a reduction in the length of the learning curve for beginners in hip resurfacing and improved the surgeon's ability to perform this procedure safely.

In conclusion, the use of a surgical navigation system in the treatment of thyroid-associated ophthalmopathy resulted in a slightly more pronounced proptosis reduction of the eyeballs and it may be of use for training junior surgeons. 

Figure captions

  A preoperative computed tomography (CT) scan of the facial bones, without contrast agent, was performed in millimetre-sized slices. The DICOM data (Digital Imaging and Communications in Medicine) were then transferred into iPlan Net CMF Brainlab Image Guidance System virtual planning software (iPlan Net; Brainlab AG, Munich, Germany). Use of the software allowed 3D preoperative visualization of the surgical procedure, localization of the anatomical structures to be considered, and planning of the potential outlines of the osteotomy. During the intervention, and prior to the orbital procedure, the tripod for tracking was temporarily set percutaneously to the cranial vault, at the frontotemporal junction. Registration of the radiological imaging data with the patient was then conducted [Au?1]. From 1999 to 2000, this was done by surface matching using an active light reflecting diode [Au?1]. Since 2010, the registration method has been based on laser surface scanning [Au?1]. The consistency of the calibration was then verified by the identification of several specific anatomical positions.
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 12345 Fig. 1. Number of surgical navigation procedures in patients operated on for thyroidassociated ophthalmopathy between 1999 [Au?6] and 2017. (N+, with surgical navigation; N-, without surgical navigation.)
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 51 Characteristics of the population.

		Surgical		P-value
		N+ (n = 106)	N-(n = 85)	
	Male/female (number)	19/87	19/66	
	Sex ratio	0.22	0.29	0.5
	Age (years), mean ± SD	46.3 ± 12.1	47.7 ± 13.6	0.48
	Proptosis (mm), mean ±	23.1 ± 2.7	± 2.9	0.06
	Follow-up (months), mean ± SD	16.9 ± 25.4	15 ± 20 [Au?7]	0.58

SD, standard deviation; N+, with navigation; N-, without navigation.

Table 2 .

 2 Preoperative protrusion of the right/left eye.

		eye (mm)	Left eye (mm)	P-value
		Mean ± SD	Mean ± SD	
	N+ group (n = 205)	23.3 ± 2.7	23.1 ± 2.6	0.15
	N-group (n = 145)	± 3.0	22.7 ± 2.8	0.34
	SD, standard deviation; N+, with navigation; N-, without navigation.	

Table 3 .

 3 Impact of navigation on postoperative diplopia. [Au?8] 

		Postoperative diplopia	Postoperative diplopia	
			absent	
	With preoperative			
	diplopia (n = 84)			
	N-	18 (45%)	22 (55%)	40
	N+	24 (55%)	20 (45%)	44
	Total	42	42	84
		χ 2 = 0.763, P = 0.5		
	Without preoperative			
	diplopia (n = 107)			
	N-	4 (9%)	41 (91%)	45
	N+	6 (10%)	56 (90%)	62
	Total	10	97	107
		χ 2 = 0.039, P = 0.9		
	N+, with navigation; N-, without navigation.		
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