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Abstract:

Craniofacial fibrous dysplasia (CFD) may be associated with major cosmetic or
functional consequences. However, management recommendations for CFD are
currently unavailable. Therefore, this systematic literature review aimed to review the
existing approaches for CFD management and propose a management algorithm. The
focus question was “What are the different options for CFD treatment and their
complication rates?” The MEDLINE database was searched, and 33 articles evaluating
a total of 1154 patients were reviewed. The bias assessment showed that 20 of the 33
studies had a high or intermediate risk of bias, mainly because of retrospective data
collection and small patient numbers. Radical surgery showed a lower recurrence rate
than debulking, but its use should be weighed against the morbidity caused by the
reconstruction performed in this technique. Orbital decompression using a radical
technique or debulking is effective in cases showing exophthalmos or dystopia.
Surveillance is a viable option for asymptomatic and/or non-progressive lesions. In
cases showing optic nerve compression, prophylactic decompression should be
avoided, and decompression should be performed only when patients show diminished
visual acuity or visual field defect. Although bisphosphonates have shown efficacy in
pain management, their posology requires further discussion. A management algorithm
is presented.

Keywords: fibrous dysplasia of bone; craniofacial fibrous dysplasia; decompression,
surgical; cytoreduction surgical procedures; diphosphonates



1. Introduction

Fibrous dysplasia (FD) is a rare mosaic bone disorder affecting bone formation and
bone resorption and leading to the development of expansile fibro-osseous lesions.
This pathology can affect a single bone (monostotic FD) or several bones (polyostotic
FD).[1] It may be isolated or may occur as a part of McCune-Albright syndrome (MAS),
along with café-au-lait macules and hyperfunctioning endocrinopathies.[2] It results
from a postzygotic gain-of-function mutation in the GNAS gene,[3] which encodes the
o subunit of the Gs protein, leading to inappropriate intracellular signalling
(upregulation in cyclic AMP-mediated signalling). Consequently, bone marrow stromal
cells are unable to differentiate into normal marrow components, but instead proliferate

to form fibro-osseous lesions.

Craniofacial involvement, particularly jaw involvement, is common and occurs in up to
90% of polyostotic cases.[4—6] Craniofacial fibrous dysplasia (CFD) may be identified
by visible deformity, bone pain, functional impairment (limited mouth opening,
malocclusion, diplopia, etc), or nerve damage. The optic nerve is particularly at risk
when the orbit is affected, and optic nerve damage is associated with the risk of
permanent loss of visual acuity and/or visual field defect.[5,7] Visible deformities also
require attention since they can lead to social isolation and depression. However, CFD

may also be discovered fortuitously on imaging.

At present, there is no consensus on the management of CFD,[8] and no medical
treatment to limit the expansion of these lesions is currently available.
Bisphosphonates are frequently used but are only effective for pain relief. Moreover,
the drugs prescribed and their posology vary depending on the prescribing team.[8—

10] Denosumab is also currently under investigation.[11,12] FD can be cured with



complete surgical resection.[13] However, complete surgical resection in patients with
CFD may lead to severe functional or aesthetic sequelae, necessitating complex free-
flap reconstruction. Moreover, complete resection may be impossible when the cranial
base is involved. While debulking and contouring surgeries are alternatives to
complete resection, they are associated with high relapse rates.[14,15] Optic nerve
compression may occur in cases showing optic canal involvement, necessitating
surgical decompression.[5,16—18] Jaw CFD may necessitate orthodontic treatment or
even orthognathic surgery. In several cases showing mild involvement, care will be
limited to surveillance. However, the delay between clinical and radiological
examinations and the length of the surveillance is left to the clinician’s judgement.
Thus, the management of this condition is challenging, and needs to be tailored to the
patient while remaining multimodal. A multidisciplinary approach including facial
surgeons, rheumatologists, endocrinologists, orthodontists, dentist, and general
practitioners working closely together is essential to ensure optimal treatment

outcomes.[19]

Considering these multiple treatment options, this study aimed to systematically review
the scientific literature on CFD management and summarise the results in order to

propose a management algorithm.



2. Material and methods

This systematic review was performed in accordance with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines.[20] This study
followed the Declaration of Helsinki on medical protocol and ethics. Due to the
bibliographic nature of this study, it was granted an exemption in writing by the

University of Lille IRB.

2.1 Focused question

The research question of this study was, “What are the different options for CFD

treatment and their complication rates?”

2.2 Search strategy

The search was performed on the MEDLINE database using the following search
algorithm: (((fibrous dysplasia of bone) OR (craniofacial fibrous dysplasia) OR
((fibrous) AND (dysplasia))) AND ((jaw) OR (palate) OR (orbit) OR (alveolar process)
OR (dental arch) OR (nasal bone) OR (mandible) OR (zygoma) OR (frontal) OR
(maxilla) OR (craniofacial) OR (craniomaxillofacial) OR (maxillofacial))). All articles
published between 1995 and 2022 were considered. This study included articles
assessing the efficacy and/or the risks of a treatment approach for CFD and comparing
different treatments or the rate of recurrence of CFD. Case reports, systematic reviews,
duplicate studies, non-human studies, and studies in a language other than English

were excluded. Studies were first screened based on an evaluation of the title and



abstract, after which the potential articles were carefully assessed according to the

eligibility criteria of this review.

2.3 Data extraction

Data extracted from these studies included information regarding the year of
publication, study design, primary and secondary objectives, number of patients
included, mean age, sex, type of FD, site of disease, treatment, primary and secondary

outcomes, recurrence, and dental management.

The type of FD was categorised as follows on the basis of skeletal involvement:
monostotic (MFD), polyostotic (PFD), or MAS. The site of involvement was categorised
into the mandible, maxilla, palate, alveolar bone, nasal bone, zygoma, and orbit.
Symptoms were categorised as functional impairment, pain, deformity, decreased
visual acuity, exophthalmos, and other nerve damage. The types of treatment were
listed as complete resection, debulking, optic nerve decompression and orbital

decompression, bisphosphonate treatment, and monitoring.

2.4 Protocol bias assessment

Bias was assessed using the QUADAS-2 tool. The parameters used were the data-
collection protocol, the number of patients, the duration of follow-up, and the availability

of data on postoperative complications.

Data-collection protocol: studies were categorised as high-risk if they involved
retrospective collection and low-risk if they employed prospective collection or better

studies type.



Number of patients: studies with <8 patients were considered high-risk; those with 9-
19 patients were categorised as intermediate-risk; and those with =220 patients were

categorised as low-risk.

Duration of follow-up: studies with no data on follow-up were considered high-risk;
those with follow-up periods less than one year or imprecise data as judged by the
authors were considered intermediate-risk; and those with follow-up periods = 1 year

were considered low-risk.

Availability of data on postoperative complications: studies with missing data for
postoperative complications or inaccurate data as judged by the authors were
considered high-risk, and those that did not meet these criteria were considered low-

risk.



3. Results

The search identified 1,052 articles. Of these, 33 were finally included (Figure 1). The
main extracted data are listed in Table 1. Overall, 1154 patients (414 male patients,
626 female patients, and 114 patients whose sex was unknown; mean age, 21.63
years) were included in the 33 selected articles. Based on the available data, 419, 239,
and 310 patients had MFD, PFD, and MAS, respectively. The most common symptoms

were deformity, pain, diplopia, exophthalmos, and functional impairment.

3.1 Radical resection versus debulking

The 33 articles included 13 studies focusing on radical treatment.[2,7,14,15,21-29]
These articles reported 236 cases of radical surgery with reconstruction using free
flaps, bone grafts, or titanium implants or without reconstruction, and the authors of
these studies reported good surgical outcomes. Complications included infection (n =
4), aesthetic sequelae, palatal fistula (n = 2), and resorption of the grafted bone (n =

1). Disease recurrence was reported in 22 cases (recurrence rate, 9.32%).

Thirteen articles focused on debulking.[2,14,15,22—-31] These articles described 203
cases of debulking with bone grafts or titanium implants or without reconstruction and
reported good results. Complications included infection (n = 1), aesthetic sequelae,

and bleeding (n = 1). Disease recurrence was observed in 77 cases (recurrence rate,

37.93%).

Three articles examined the influence of age.[28,29,31] Denadai et al.[28] found that
patients in the debulking group were younger (12.57 vs. 19.22 years), had more
recurrences (71% vs. 15%) and underwent more interventions (2.4 vs. 1 intervention).

The final Whitaker score and complication rate (14% vs 11%) were similar. In their



study, Park et al.[31] showed a higher tumour growth rate before and after debulking
in patients under 16 years of age. Finally, Maher et al.[29] found that resection of more

than 90% of the lesion in children was associated with a reduced risk of recurrence.

3.2 Optic nerve decompression

Sixteen of the included articles focused on optic nerve decompression.[2,7,14—
18,23,25,29,32-37] Of the 246 cases of optic nerve decompression included in these
studies, 162 involved therapeutic decompressions (affected visual acuity or visual
field).[2,7,14,15,17,18,23,25,29,32-36] During the follow-up period, 47 cases showed
a reduction in visual acuity. Complications included diplopia, infection, ectropion, and
immediate postoperative visual acuity loss. Eighty-four patients underwent
prophylactic decompression despite showing no change in visual acuity or in visual
field, and 16 of these patients finally showed a decrease in visual acuity during the
follow-up period.[7,15-17,29,33,34,36] The complications described were similar to
those of therapeutic decompression. However, according to Cruz et al., narrowing of

the optic foramen resulted in reduced visual acuity in only one out of 19 patients.[37]

3.3 Orbital decompression

Six of the selected articles focused on orbital decompression.[3,13,16,32,33,38] These
articles described a total of 71 cases of orbital decompression in patients with
exophthalmos or dystopia. Fifty-six cases involved decompression by radical surgery
with reconstruction by bone graft, free flap, or titanium implant or without
reconstruction, and the authors reported good results.[13,16,32,33] During the follow-

up period, one case showed a reduction in visual acuity. Complications included



diplopia, infection, supraorbital nerve anaesthesia (n = 2), and cerebrospinal fluid leaks
(n = 2). The remaining 15 cases involved debulking decompression with good
outcomes.[3,33,38] None of the cases showed postoperative loss of visual acuity.

Complications included diplopia, infection, and ectropion.

3.4 Bisphosphonate treatment

Seven of the included articles dealt with bisphosphonates.[3,9,10,39-42] These
articles described a total of 121 cases treated using these drugs, including
pamidronate (n = 34) [9,39—-41], alendronate (n = 22) [9,10,42], zoledronate (n = 20)
[9,42], olpadronate (n = 38) [42], and risedronate (n = 4).[42] The reported
complications included myalgia (n = 4), leukopenia (n = 2), and hypocalcaemia (n = 8).
Five of the seven articles reported improvement or stabilisation of pain.[3,9,39,40,42]
One randomised double-blind clinical trial found no improvement in pain.[10] Five
articles reported a reduction in bone turnover.[9,10,39,40,42] No cases of
osteonecrosis were described in these articles. Similarly, Tessaris et al.[41] found no

evidence of jaw osteonecrosis after treatment with pamidronate in 13 patients.

3.5 Dental management

Only one article focused on dental management.[25] Fattah et al.[25] recommended
a conservative approach. Orthodontic treatment allowed correction of malocclusions

and was combined with orthognathic surgery, if necessary.[25]

3.6 Monitoring



Monitoring was evaluated in eight articles with a total of 306 cases, most of which
involved stable lesions without symptoms.[3,17,23,26,29,33,35,39] Fourteen patients

showed disease progression.

3.7 Bias assessment

The results of the bias assessment of the included studies are shown in Figure 2.
Twenty of the 33 studies showed a high or intermediate risk of bias, mainly due to

retrospective data collection and small patient numbers.



4. Discussion

4.1 Radical resection versus debulking

Radical resection is a major surgical technique requiring complex reconstruction,
sometimes using a free flap, particularly in extensive lesions. It is often seen as a
source of sequelae.[22] However, it is not always feasible, particularly when high-risk

structures such as the base of the skull are involved.

Therefore, some authors have suggested the possibility of debulking, which allows
partial resection of the lesion and vyields satisfactory local control of the
disease.[3,24,30,38] Although this technique may be less likely to cause sequelae, it
does appear to be more likely to lead to recurrence, showing much higher recurrence
rates than radical surgery.[14,15] Gabbay et al.[14] compared 37 cases of radical
resection versus 21 cases of debulking and found that radical resections were
associated with more complications (13.5% vs. 4.8%) but less recurrence at 1 year
(24.3% vs. 66.7%), with comparable rates of patient satisfaction. Boyce et al.[15] also
demonstrated a greater risk of recurrence after debulking (82%) than after radical
surgery (45%) in 36 patients with PFD followed-up for an average of 13.5 years. Finally,
Ni et al.[27] compared the quality of life before and after radical surgery and debulking
and showed that quality of life significantly improved after debulking, whereas the

difference was not significant in those who underwent radical resection.

These findings should be weighed against the fact that the natural history of the
disease favours progressive stabilisation of the tumour, particularly up to the end of
adolescence, except in cases of MAS.[31] In addition, debulking exposes the patient
to multiple treatments with similar long-term results.[14,28] In the light of these data,

radical surgery may be preferable in symptomatic patients aged >16 years when the



lesion appears to be accessible to complete resection, shows significant progression,
and does not present a significant risk of major sequelae. However, if resection is not
possible or the patient refuses, debulking may be a viable technique for local control
of the disease. Finally, monitoring should be limited to asymptomatic patients or those

aged <16 years.

4.2 Optic nerve decompression

Some authors have recommended prophylactic decompression in cases of optic
foramen involvement.[16,18,35] However, prophylactic decompression is associated
with a non-negligible risk of visual impairment.[35] Furthermore, some patients
undergoing a narrowing of the optic foramen do not develop any visual impairment
(Figure 3).[37] Paradoxically, patients who were monitored had a lower risk of visual

deterioration than patients who underwent prophylactic surgery.[17]

Therapeutic decompression has also shown good results in improving vision.[34,36]
Tan et al.[36] compared six cases of prophylactic decompression with 12 cases of
therapeutic decompression. One-third of the cases of prophylactic decompression
showed deterioration of vision at follow-up, whereas therapeutic decompression
prevented deterioration of vision in a quarter of the patients. Culter et al.[34] compared
six cases of prophylactic decompression with 13 cases of therapeutic decompression.
While the prophylactic decompression group showed loss of visual acuity in one case
and stable status in five cases, six patients showed improvement in the therapeutic
decompression group. Thus, therapeutic decompression appeared to be even better
than prophylactic orbital decompression.[17] Therefore, the risk-benefit balance is in

favour of optic nerve decompression only in cases showing reduced visual acuity or



visual field defect. However, this step may be performed as part of a more extensive

surgical procedure.

4.3 Orbital decompression

Orbital decompression is performed in cases showing symptoms such as
exophthalmos or dystopia.[3] Similar to the approach for the other facial bones, radical
decompression is performed to allow complete excision of the lesion or
debulking.[3,33,38] The complications of this procedure are similar to those of radical
decompression and debulking of other facial bones, with the added possibility of
reduced visual acuity.[32] The authors showed good aesthetic and functional results

with few complications for each technique.[3,38]

Data on the recurrence rate are limited. However, given the natural history of the
disease and the recurrence rates of surgery for other facial bones, an interesting
possibility is that radical orbital decompression surgery may show fewer recurrences
than orbital debulking. Thus, as with the other facial bones, radical surgery is indicated
for symptomatic lesions that can be completely removed, while debulking is preferred

otherwise.

4.4 Bisphosphonate treatment

The use of bisphosphonates for FD has been described, but the protocols, drugs used,
and posology differed among teams, making analysis difficult. However, these drugs
appear to influence disease progression and pain, although one study reported no
effect on pain.[9,10,39,40,42] Finally, the safety of bisphosphonate treatment was

satisfactory, since no complication was reported to be associated with these



treatments, apart from elevated body temperature, hypocalcaemia, leukopenia, and

myalgia.[9,40,41]

Although further trials to develop a precise protocol seem necessary, a recent
systematic review and meta-analysis suggested that this treatment is relevant and safe
for the management of the disease, particularly for pain, since it is minimally invasive
and carries little risk of complication.[43] Moreover, other drugs such as desonumab

are also being studied.[11,12]

4.5 Dental management

Very few studies on dental management were found in the literature, and only one
study was included in this review. Pacino et al. [24] described prosthetic rehabilitation
with or without implants following radical or debulking surgery, but Fattah et al. [25]
presented a more conservative approach wherein orthodontic treatment was
performed for the malocclusion while waiting for the lesion to stop growing, which could
then allow radical removal surgery in one stage (Figure 4). However, further studies on

the appropriate mode of dental management are needed.

4.6 Monitoring
Few studies have evaluated surveillance. However, it appears to be a viable option in
asymptomatic patients with stable lesions.[3,23] After 16 years of age, tumour growth
tends to diminish in most cases, and lesions can remain stable for years.[31] In the
context of orbital surgery in a meta-analysis of 241 patients, Amit et al.[17] showed that
vision remained stable in 75.6% of cases that involved prophylactic decompression

and 95.1% of monitored cases.



4.7 Proposal for a management algorithm

The authors have proposed a management algorithm on the basis of the findings of
this study. The first step is characterisation of the disease and evaluation of its
consequences (signs and symptoms). Clinical examination in conjunction with CT
imaging of the facial mass can precisely characterise the lesion, the number of
associated lesions, and their extension. Biopsy is not essential in cases with a typical
lesion, but should be performed if there is the slightest doubt. Bone scintigraphy should

be used to identify other skeletal lesions in the context of PFD or MAS.

In cases showing a stable lesion without pain, clinical and radiological surveillance is
preferable. Surveillance should be performed with a CT scan every 5 years for adults
and every 2 years for children under 16 years of age, due to their growth potential.
Bisphosphonate treatment is indicated for patients showing pain, and surgical

treatment may be discussed if bisphosphonate treatment is unsuccessful.

In cases showing optic foramen involvement, decompression of the optic nerve is
indicated only if the patient shows a decrease in visual acuity or visual field defect, with
no indications for prophylactic optic foramen decompression. In cases showing
exophthalmos, dystopia, and/or reduced visual acuity in the case of orbital
involvement, radical or debulking orbital decompression may be proposed depending
on the extension of the lesion. If there are no signs of impairment, regular radiological
and neuro-ophthalmological monitoring is required, including fundus examination,

visual acuity and visual field measurements.

When the patient presents with facial asymmetry, functional impairment, damage to

other nerves or progression of the lesion, surgical treatment is indicated. In such cases,



CT imaging will be used to assess whether the lesion can be removed. If the lesion
can be removed with a low risk of major sequelae, radical excision surgery with
reconstruction using a free flap is indicated. Debulking is indicated in cases where low-
risk, sequelae-free removal of the lesion is not possible (PFD or MAS). However,
debulking should be discussed before 16 years of age, given the greater risk of
recurrence. Thus, the management algorithm can be summarised as follows. (Figure

5)

5. Conclusion

CFD is a rare condition with no clear recommendations for its management. Our
literature review showed that radical surgery of the orbit and other facial bones remains
the gold standard whenever feasible. Decompression of the optic nerve is only useful
in cases involving reduced visual acuity; prophylactic optic nerve decompression
should not be performed. Monitoring is essential in cases showing asymptomatic,

stable disease. Finally, bisphosphonates are useful for pain management.
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Table and Figures:

Table 1: Main data from the included studies

ROD (No data) / POND
Papay et al., 1995 5 4/1 168 |ROD (5)/POND (5) (No data) / 2.4 years 0
Ricalde and Horswell,2001 6 3/3 17 |ROD (6)/TOND (3) 0/1year ESS and TOND (1: vision
Ra (7)/De (17) / Mo (4) / | De and Mo (10) / 13.7 Unspecified (3: infections) /
Maher et al., 2002 28 1711 1 114 56ND (3)/ TOND (2) years TOND (1: vision loss)
Ra (2: infection / 1:
Ozek et al.,2002 13 6/7 17 |Ra(4)/De (9) Ra (1) /De (7)/ 4,5 vears | elae)
Kos et al.,2004 6 2/4 14.5 Pamidronate (6) Pamidronate (0) /19 Pamidronate (0)
Months
POND (1: vision loss)
Cutler et al.,2006 91 39/52 | 243 |POND(6)/TOND(12)/ |PONDandTOND9.86 | ro\n o icion joss)
Other (no data) years / No data for others
Other (no data)
Goisis et al., 2006 10 |Nodata| 188 |R2(10)/POND(3)/ Ra (0) / 53.2 Months Ra (1: bone graft

TOND (1)

resorption)




Optic canal narrowing

Optic canal narrowing (1:

Cruz et al.,2007 P 21 4/17 25.48 | (19)/ involved roof (23) / | No data /6 years o
. vision loss)
4 wall involved (9)
POND (2: visual loss) /
Tan et al.,2007 R 18 7/11 21 POND (6) / TOND (12) No data / 1 year TOND (6: visual loss)
Choi et al.,2009 R 5 2/3 21 ODe (5) 0/ 23 Months ODe (0)
Unspecified (3: infection, 3:
ROD (23) / ODe (4) / diplopia, 3: cranial nerve
Rahman et al.,2009 R 42 22/20 16.7 POND (1) / TOND (2) / Mo (2) / 12,6 years palsies, 2: pain, 1: epistaxis,
Mo (15) 1: hypertrophic scar, 1:
anaemia, 1: ectropion)
Valentini et al.,2009 R 95 No data 24.6 Ra (61) /De (7)/ TOND De (1) / 7.6 years R'a (1: infection / 2: palatal
(4) fistula)
. Ra (n=41) / De (23) / Unspecified (7) /> 1 TOND (1: vision loss) /
Wei et al. 2010 R 81 31/50 23.94 TOND (6) / Mo (11) years but imprecise Unspecified (2: fever)
POND (8: vision loss) /
Amit et al.,2011 MA 241 50/191 20 POND (41) / TOND (86) / No data / 54 Months TOND (33: vision loss) / Mo
Mo (241) -
(11: vision loss)
Fattah et al.,2013 R 37 17/20 | 9.9 ?5“3) /De (14) /TOND | ¢ 1)/ De (8) / 5.8 years | No data
Ra (5: hematoma, infection,
Gabbay et al.,2013 R 97 58/39 16 |Ra(37)/De(21)/TOND |Ra(9)/De(14)/58 and Dental injury) / De (1:

(16)

years

bleeding)




Zeng et al.,2013 R 10 2/8 23.44 | De (10) De (1) / 3 years De (0)
Alendronate (3: fractures, 1:
Alendronate (18) / Progression on paediatric | oesophageal stricture, 1:
Boyce etal., 2014 RCT 40 18/22 274 Placebo (17) subject / 24 Months nausea) / Placebo (3:
fractures)
POND (No data) / TOND
Satoh et al., 2014 R 11 7/4 25.63 POND (5) / TOND (1)/ (No data) / Mo (0) / Unspecified (2: vision loss)
Mo (5)
11.45 years
Satterwhite et al.,2015 R 9 No data 21 POND (7) / TOND (3) No data / 5 years TOND (3: vision loss)
Ra (20) / De (38) / POND |Ra(9)/De (31)/ TOND .
Boyce et al.,2016 R 36 14/22 23.7 (7)/ TOND (12) (6)/ 13,5 years POND (5: visual loss)
Denadai et al., 2016 R 20 11/9 | 931 |Ra(13)/De(7) Ra (2) / De (5)/4.08 Ra (1: hematoma) / De (1:
years bleeding)
Ra (2: cerebrospinal fluid
Fadle et al.,2016 P 22 10/12 29.5 ROD (22) 0/ 37.5 months leak, 2: supraorbital
anaesthesia, 1: infection)
Tessaris et al.,2016 P 13 6/7 20 Pamidronate (13) No data / 30 Months 0
Couturier et al.,2017 R 10 5/5 43 Pamidronate (5) / Mo (2) |0/ 4 mouths to 9 years 0
g;?::;?::;fe(?gg)) Unspecified (10: mild
Majoor et al.,2017 R 41 17/24 34.31 No data / 12.3 years gastrointestinal complaints,

Risedronate (4)
Alendronate (3)

headaches or nausea)




Ra (0) / De (No data) /
Valentini et al.,2017 R 41 18/23 29 Ra (8)/De (7) /Mo (26) | Mo (No data) /51 No data
Months
Ni et al.,2019 R 24 6/18 40 Ra (13) / De (11) No data No data
Alendronate (1) Unspecified (8:
Wang et al.,2019 R 22 6/16 5.4 Pamidronate (10) No data / 1 year hypocalcemia, 2:
Zolendronate (11) leukopenia, 4: myalgia)
ODe (6) /
Bertin et al.,2020 R 11 9/2 25.6 Bisphosphonate (3) / Mo |0 (20,8 mouths) ODe (3: diplopia)
(2)
Pacino et al.,2020 R 10 4/6 289 Ra (4) / De (6) De (1) /1 to 5 years 0
Park et al.,2020 R 33 17/16 15 De (33) De (9) / 78 Months No data
Dasukil et al.,2022 R 5 2/3 19.6 Ra (5) 0 (1 year) 0

R = retrospective / P = prospective / MA = meta-analysis / RCT = randomized controlled trial

Ra = radical surgery / De = Debulking surgery / Mo = Monitoring

POND = prophylactic optic nerve decompression / TOND = therapeutic optic nerve decompression
ROD = radical orbital decompression / ODe = Orbital debulking




Figure 1: PRISMA flowchart

Figure 2: Bias assessment

Data-collection protocol (D1):

- High risk: retrospective collection

- Lowe-risk: prospective collection or better

Number of patients (D2):

- High-risk: <8 patients
- Intermediate-risk: 9-19 patients

- Low-risk: 220 patients

Duration of follow-up (D3):

- High-risk: no data on follow-up
- Intermediate-risk: follow-up periods less than one years or imprecise data

- Low-risk: follow-up period > 1 year

Postoperative complications (D4):

- High-risk: missing or inaccurate data

- Low-risk: presence of data

Figure 3: Findings in a case showing narrowing of the optic foramen without visual

impairment

Figure 4: Findings in a case showing a right maxillary lesion managed by

orthodontic treatment

Figure 5: Proposal for a management algorithm



Records removed before screening:

Records identified from: Duplicate records (n = 0)
Databases (n = 1,052) ——» Records marked as ineligible by automation
Registers (n = 0) tools (n =0)

Records removed for other reasons (n =0)

Y
Records screened : Records excluded
(n =1,052) (n =991)
Reports sought for retrieval ; Reports not retrieved
(n=61) (n=3)

Reports excluded:
Case report(n =6)
Reports assessed for eligibility Systematic review (n = 2)
(n=58) Off topics (n = 14)
Outside analysis period (n =1)
Other pathology (n = 2)

A J
New studies included in review
(n=33)
Reports of new included studies
(n=0)
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