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614 studies identified, 20 were retained after eligibility assessment. The surgical
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techniques were classified into four groups: free bone flaps (A), alloplastic

and diplopia concerned 42.6% and 6.6% of the patients, respectively. Soft tissue
reconstruction was more likely to cause ectropion (17/27), followed by the
reconstruction techniques of group B (34/79), group C (26/70), and group A
(1/7). Postoperative enophthalmos was identified in 18 patients (9.6%), mostly
in group D (5/35), followed by groups B (8/68), A (3/33), and C (2/52). Free
bone flaps and alloplastic implants represent good reconstructive options in
terms of postoperative ocular parameters.
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1 | INTRODUCTION of the lesion involving all or part of the maxillary bone

and sometimes reaching the orbital bone structures, with
Maxillary tumors are rare malignancies representing 3%- adjuvant radiotherapy.’ For several years, improvements
5% of all head and neck cancers, with the main histology in reconstruction techniques have enabled more exten-
being squamous cell carcinoma (SCC)."* The recom- sive resections, thereby allowing better local control of

mended treatment is based on complete surgical removal  these tumors. Reconstruction of total maxillectomies
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remains one of the most delicate procedures in the head
and neck region.*

Primary reconstruction, that is, during the carcinolo-
gic excision procedure, should be undertaken as often as
possible.” As with all oncological reconstructions, the
main objectives are to ensure survival of the patient, to
restore the orofacial functions (breathing, vision, chew-
ing, and speech) and, as much as possible, to provide a
socially acceptable aesthetic result. Several algorithms for
the management of different types of maxillectomies
have been proposed.®” The Brown classification of maxil-
lary defects is widely used, as it refers to both the vertical
and horizontal components of the maxillectomy, thereby
allowing three-dimensional (3D) visualization of the area
to be reconstructed.*® Brown class III maxillectomy
refers to the total removal of the maxillary bone and the
lower part of the orbit, thus requiring an appropriate
reconstruction of the orbital floor. Owing to the rarity of
maxillary tumors, there is currently no consensus regard-
ing the orbit reconstruction of Brown class IIT maxillary
defects. The reconstruction aims to provide support to
the orbital contents to maintain its function and satisfac-
tory facial symmetry. These reconstructions are even
more challenging as they are often the site of additional
radiotherapy, which increases the risk of specific func-
tional and aesthetic sequelae (e.g., diplopia, ectropion,
enophthalmos, and lagophthalmos).” Various surgical
techniques have been described to ensure support of the
orbital contents after removal of the orbital floor. Free
bone flap procedures using a fibula flap, an iliac crest
flap, and even a costal free flap are currently used
because of their reliability and their lower bone resorp-
tion compared with bone grafts.'”* Free bone flaps
allow both restoration of the maxillary arch for dental
rehabilitation as well as orbit reconstruction by providing
a solid and stable bone support for the orbital con-
tent.">'>'® The use of autologous bone grafts including
rib, calvaria, or iliac crest grafts covered by free or pedi-
cled soft tissue flaps have also been described.”'*'""*!
These techniques are often considered at risk of exposure,
infection, and bone resorption, especially after radiother-
apy. The use of alloplastic implants such as titanium
mesh has also been reported. Despite promising aesthetic
and functional results, the risk of material exposure and
infection is significant in light of the frequent use of post-
operative irradiation.”**® Finally, some authors favor
reconstruction of the orbital floor with soft tissues and in
particular with fascia lata strips because of their ease, the
rapidity of harvesting, as well as their lower risk of
complications.**~*!

By means of a systematic review of the literature, the
objective of this study was to compare the different surgi-
cal techniques used for reconstruction of the orbital floor

after Brown class III maxillectomies for malignant
tumors in terms of functional and aesthetic parameters.

2 | MATERIALS AND METHODS

This systematic review was conducted in accordance with
the items of the PRISMA-NMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses—
Network Meta-Analyses) checklist,? and registered on
PROSPERO (CRD42021269910).

2.1 | Search strategy

A systematic search was carried out of three different
literature databases: PubMed, Cochrane Library, and
Google Scholar. The following terms were used for this:
((maxillectomy[Title/Abstract]) OR (maxillary resection
[Title/Abstract]) OR (maxilla resection[Title/Abstract])
OR (upper jaw resection|Title/Abstract]) OR (midfacial
resection[Title/Abstract]) OR (midface resection|[Title/
Abstract])) AND (orbit*[Title/Abstract]). The search was
restricted to articles published between January 1990
and January 2022. A first reading allowed selection of
the relevant titles, a second reading the abstracts, and a
final reading the articles that could be included. The
eligibility criteria were assessed separately by two
reviewers (S.D. and H.B.) at each stage of the study. In
case of disagreement, a third reviewer (J.F.H.) made the
final decision.

Inclusion criteria:

« Primary reconstruction of Brown class III maxillary
defects

« Malignant tumors of the maxilla

« A minimum of five patients studied

« Assessment of functional, aesthetic, and survival
results.

Exclusion criteria:

« Secondary reconstruction

« Brown class III maxillectomy without orbit
reconstruction

« Benign tumors or post-traumatic defects

« Lack of clinical evaluation.

2.2 | Data collection

Data was extracted using a structured data collection
form and included the following information: Type of
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study design, number of patients analyzed in each study,
demographic data (age and gender), histopathology, the
need for adjuvant radiotherapy, and follow-up time. The
main evaluation criteria were the visual functional
parameters after orbital reconstruction, including diplo-
pia, the presence of postoperative ectropion, and
decreased visual acuity (DVA). The secondary endpoints
included aesthetic parameters (enophthalmos, malposi-
tion of the globe, and facial asymmetry), and potential
postoperative complications in accordance with the
reconstruction technique.

To provide a framework for interpretation of the
results, we classified the reconstruction techniques into
four different groups:

+ Group A included reconstruction of the orbital frame-
work by use of a free bone flap.

« Group B combined the alloplastic implants including
titanium mesh, 3D implants, and absorbable sheets.

« Group C was represented by the techniques involving
non-vascularized bone grafts.

« Group D included reconstruction techniques that used
only soft tissue, most often a fascia lata strip associated
with a free or pedicled non-bone flap.

2.3 | Risk of bias assessment

The level of evidence was evaluated using the Oxford Cen-
tre for Evidence-Based Medicine (OCEBM) criteria.>* The
risk of bias was evaluated using the Methodological Qual-
ity Assessment Tool (MQAT) for case reports and case
series.** Each published article was assessed based on five
aspects (patient selection, ascertainment, outcome,
follow-up, and reporting). Two reviewing authors inde-
pendently performed this critical appraisal of the included
articles and scored the overall methodological quality
(low, moderate, or high), based on the questions deemed
most critical in the specific clinical scenario. The quality
assessment outcomes of these studies are listed in
Table Al.

3 | RESULTS

3.1 | Selection of the studies

Initial identification retrieved 614 articles, 44 articles pro-
gressed to full-text review, and 20 studies were selected
according to the inclusion and exclusion criteria
(Figure 1). Of the 20 included studies all were retrospec-
tive, one was comparative’’ while the others were

descriptive. Three articles described the use of two differ-
ent reconstruction techniques.'**"*

3.2 | Patients’ characteristics and
surgical procedures

A total of 232 patients were enrolled, with a mean age ranging
from 40.0 + 7.11 years™ to 59.4 + 12.6 years,”’ depending on
the study. The main histological diagnosis for maxillary
tumors was SCC (n = 119), followed by cystic adenoid carci-
noma (n = 39), sarcoma (n = 31), and adenocarcinoma
(n = 10). Adjuvant radiotherapy concerned 26 patients of
group A out of 27 patients for whom this data was analyzed,
55/85 patients of group B, 43/57 patients of group C, and
30/35 patients of group D. Preoperative radiotherapy involved
16 and 9 patients of groups B and C, respectively.

Various free bone flaps were included in group
A. The tensor fascia lata (TFL)-iliac crest (IC) flap was
mostly reported in light of the suitable shape of IC for
orbital reconstruction, while the TFL was used to fill the
palatal defect.'*?! Kraft et al. described the use of a free
serratus-rib flap where the rib recreated the orbital floor
and the muscle component filled the maxillary defect.>
Others flaps included fibula free flap (FFF), bony radial
artery forearm (bony-RF) free flap, and free latissimus
dorsi (LD) with rib.*!

The reconstruction techniques with alloplastic
implants (group B) largely relied on titanium-based mate-
rials. These implants consisted of a custom-made mesh
manufactured based on the preoperative CT scan images,
3D implants, and mesh shaped intraoperatively. Patients
reconstructed with absorbable sheets (polyethylene,
L-lactide polyglycolide and trimethylene carbonate, beta-
tricalcium phosphate, or poly-L-lactide polymer) were also
included in this group. Custom-made 3D implants allowed
the repair of the orbital floor, the lower orbital rim, the
malar prominence, and the anterior maxillary wall up to
the alveolus.”>*>*® The implant could be combined with
soft tissue or bone free flaps for reconstruction of the max-
illary defect: anterior lateral thigh (ALT) flap,***"**
FFF,'>!0272  rectus abdominis (RA) muscle flap,*®
scapulo-dorsal (SD) flap,** LD,**?* TFL,* IC free flap,"? or
RF.?° Some authors reported the use of a layered-FFF, con-
sisting in three to five osteotomies to reconstruct the entire
maxillary structure from the infraorbital rim to the alveo-
lar ridge with a single flap, while the orbital floor was
repaired with a titanium plate.">'®*” The use of a fascia
temporalis (FT) pedicled flap was also reported.*** Jung
et al. did not report any flap support for orbit reconstruc-
tion, while the maxillary mucosal defect was covered with
a harvested split-thickness skin graft.*’
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FIGURE 1

The bone donor sites in group C included ribs, cal-
varia, iliac crest, and mandibular bones.”'*'”~*! The graft
was often fragmented to reshape the orbital floor and
orbital walls. A soft tissue or bone flap was associated,
either by a RA free flap,”'* % or by a pedicled temporalis
muscle (TM) flap'”* or an FT.*!

Patients of group D received a FL sling fixed with
non-absorbable sutures and titanium screws to the nasal
bone, the lateral canthal tendon, and the remnant of the
posterior orbital floor. The FL was used on its own in the
study by Jung et al.,”* whereas others authors associated
the FL sling with a free soft-tissue flap.*>*'

The patients’ characteristics and surgical procedures
are presented in Table 1.

3.3 | Functional outcomes (main
criteria)

Fifteen patients (6.6%) experienced diplopia after re-
section and orbit reconstruction, 1/33 in group A, 4/85 in
group B, 8/75 in group C, and 2/35 in group D (Table 2).
The symptom was evaluated by clinical examination with
no objective measurement reported. In three patients the
diplopia was secondary to direct lesions of the extra-
ocular musculature, including two cases of direct surgical

Flowchart of the selection process of the articles. [Color figure can be viewed at wileyonlinelibrary.com]

lesion®?” and one case of tumor invasion of the inferior

rectus muscle.”’

Postoperative ectropion was diagnosed in 78 patients
(42.6%), mainly in patients reconstructed with soft tissue
(17/27), followed by reconstruction with alloplastic implants
(34/79), bone graft (26/70), and bone free flaps (1/7) (Table 2).
Secondary procedures were needed to correct the palpebral
retraction in 17 patients of the group B and 7 patients of the
group C. Ectropion was corrected with lateral or medial
canthopexy, or by interposing a spreader graft.

Six cases of DVA were recorded, including three
patients reconstructed with a free bone flap and one
patient who received a soft-tissue reconstruction.”® Two
patients in group B developed a DVA secondary to local
recurrence of adenoid cystic carcinoma with invasion of
the extraocular muscles® and to postoperative ischemic
retinopathy.'”

3.4 | Secondary criteria

The aesthetic outcomes were assessed on postoperative
photographs and by clinical examination during follow-
up visits.”!%2%26273135 Bour studies reported the use of
several reviewers to assess the aesthetic parame-
ters.”'®®1° Two studies compared the orbital volume
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TABLE 1 Demographic data of the patients and the surgical procedure used in the included studies.
No. of Recruitment  Age, year Gender Follow-up, Orbit
Article patients period (+SD) (M/F) months (+ SD) reconstruction
Group A n=33
Iyer et al."® 7 2007-2008 57.2 (+9.3) 5/2 6 TFL-IC: n =7
Kraft et al.> 6 — 456 (+23.9)  3/3 26.7 (+13.6) Serratus-rib:
n==o6
Sampathirao 20* 2004-2009 — — — FFF:n =14
et al.>
TFL-IC: n =9
Bony RF: n =2
LD-Rib:n =1
Group B n=285
Zhang et al.*® 6 2012-2014 56.1(+252)  4/2 24.1 (+8.4) 3D Titanium
Implant: n =6
Jung et al.*’ 14 2003-2013 59.4 (+12.6)  10/4 63.1 (+27.5) Titanium mesh:
n=2
Absorbable sheet:
n=12
Le Clercetal®® 7 2013-2015 58.7 (x11.5)  1/6 24 (+18.4) 3D Titanium
implant: n =7
Motiee- 10 2009-2010 49 (+16.6) 8/2 35.9 (+£5.6) Titanium mesh:
Langroudi n=10
etal®®
Bianchietal.”? 1 1996-2008 78 1/0 90 Titanium mesh:
n=1
Trosman 12 2006-2015 55 (+18.5) 3/9 48 (+30.8) Titanium mesh:
etal'® n=12
Shipchandler 7 2005-2010 50.9 (£23.3) 2/5 30 (+25.6) Titanium mesh:
etal.’® n=7
Zhu et al.”’ 12 2011-2018 55 6/6 — Orbital plates:
n=11
Titanium mesh:
n=1
Dediol et al.? 7 2009-2012 57 (+13.6) 6/1 21 (+14.4) 3D Titanium
implant: n =7
Kim et al.*! 4 1993-2008 40 (+£7.1) 1/3 — Titanium mesh
Hashikawa 5 1994-1999 64.8 (+4.1) 3/2 72 (+5.4) Titanium mesh
et al.®
Group C n=79
Chen et al.’® 9 1997-2005 54.3 (+14.6) — 10 (+10.3) Iliac: n = 4

Calvaria: n = 4

Mandible: n =1

WILEY_| "

Associated
procedure

ALT:n=4

FFF:n=1
RA:n=1

SD:n=4

LD:n=2
FI:n=1
TFL: n =10
IC:n=1
FFF:n =12
FFF:n=7
FFF:n =11
AlT:n=1
ALT:n=6

LD:n=1
FT:n=4
RF:n=>5

(Continues)
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TABLE 1 (Continued)
No. of Recruitment  Age, year Gender Follow-up, Orbit Associated
Article patients period (+SD) (M/F) months (+ SD) reconstruction procedure
Cordeiro 14 1992-1997 51 (£16.2) 8/6 21 (£15.0) Tliac:n =2 RA:n=12
etal.”
Calvaria: n =6 T™:n=2
Rib:n=6
Cenzi et al."” 5 1990-2005 50.6 (+14.8) 3/2 60.2 (+43.0) Calvaria: n = 5 T™:n=>5
Bianchi et al.?*® 22 1996-2003 62.3 (+13.0) 13/9 32 (+31.0) Iliac: n =22 RA:n =22
Bianchietal'? 5 1996-2006 68.3 (+13.0) 90 Iliac:n =5 IC:n=5
Cordeiro etal.” 22 1992-2006 — — Iliac:n =9 RA:n =22
Calvaria: n =7
Rib:n=3
Mandible: n =1
Unknown: n = 2
Kim et al.?! 2 1993-2008 67 (+28.3) — Calvaria: n = 2 FT:n =2
Group D n=35
Jung et al.”® 5 2003-2013 49.4 (£17.5) 30 (+24.5) FL 0
Joo et al.*® 22 2004-2011 54.2 (x14.6)  16/6 6 FL ALT:
n=22
Sampathirao 8 2004-2009 — — Fascia of the RA: RA:n=6
etal’! n==6
Prolene®: n =2 RF:n=2

Abbreviations: ALT, anterolateral tight; F, female; FFF, fibula free flap; FL, fascia lata sling; FT, fascia temporalis pedicled flap; IC, iliac crest (free flap);
LD, latissimus dorsi; M, male; n, number of patients; RA, rectus abdominis; RF, radial artery forearm; SD, scapulo-dorsal flap; TFL, tensor fascia lata;

TM, temporalis muscle pedicled flap.

“Despite 26 patients included by the authors, the functional and aesthetic results were reported in 20 patients included in our analysis.

and the bony reliefs between the reconstructed hemiface
and the normal side using 3D software on postoperative
CT scans.””*® Dystopia interested 1/33 patient in group
A,* none in group B, 5/79 patients of group C,”'**° and
1/8 patients in group D.*' Enophthalmos was assessed in
3/33 patients of group A,'>*' 8/68 patients of group
B,'>'62127 3/52 patients in group C,'® and five cases out
of 35 patients analyzed in group D.*>*' Enophthalmos
was not a functional or aesthetic concern for the patients
and did not require a secondary procedure. The facial
symmetry was evaluated clinically in 161 patients and
indicated overall satisfactory results in studies (117 cases
were considered as good results, 29 as fair, 8 were poor
results, and 7 were unknown).

A postoperative infection occurred at the donor site in
one patient of group A (TFL-IC flap), and one patient of
group D (FL-ALT), and these were managed conserva-
tively.>*° In group B, 5 patients who received a titanium
mesh or an absorbable sheet with no associated flap
developed a late infection, one required the removal of
the material at 6 months and the reconstruction with a
rib bone graft and a TM flap.*® Two cases of infection

were reported in group C, one of which resolved with
antibiotic therapy, while the second patient required
additional procedures to debride the infected area.'®'
Material exposure occurred in 17 patients of group
B!31621.2229.36 and 2 patients of group C'7; all the
patients had a history of irradiation, except for one
patient whose material was exposed after trauma. Eight
cases occurred among the 14 patients reconstructed with
an alloplastic material with no associated flap proce-
dure.” The treatments were based on coverage with a
local'®**2%3¢ or free flap,”’ sometimes combined with
complete removal of the material.'®*7

4 | DISCUSSION

Maxillary tumors are rare cancers and are often diag-
nosed at locally advanced stage due to late and non-
specific symptoms. The reference treatment usually asso-
ciates maxillectomy and adjuvant radiotherapy.” The
current attitude in regard to oncological margins for
sinuso-nasal tumors is organ preservation. Similar
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TABLE 2 Assessment of diplopia and ectropion in the literature review.

Ectropion
Article Number of diplopia Incision approach Number Surgical revision
Group A 1/33 1/7
Iyer et al."* 0/7 — 1/7 —
Kraft et al.* 0/6 — — —
Sampathirao et al.*' 1/20 — — —
Group B 4/85 34/79
Zhang et al.*® 1/6 — — —
Jung et al.** 0/14 — 9/14 —
Le Clerc et al.” 0/7 WE:n =7 3/7 1/3
Motiee-Langroudi et al.*® 0/10 WE: n = 10 3/10 2/3
Bianchi et al." 0/1 — 1/1 —
Trosman et al.'® 0/12 WF:n=7/ELR:n=>5 6/12 6/6
Shipchandler et al.'® 0/7 WF: n =2/ELR: n =4 / unknown: n = 1 3/7 3/3
Zhu et al.”’ 2/12 — 8/12 4/8
Dediol et al.* 0/7 WF:n=7 0/7 —
Kim et al.*! 0/4 — 0/4 —
Hashikawa et al.*® 1/5 WF:n=>5 1/5 1/1
Group C 8/75 26/70
Chen et al.'® 0/9 WF:n=9 1/9 0/1
Cordeiro et al.” 1/14 — 10/14 6/10
Cenzi et al."” 0/5 — — —
Bianchi et al.* 3/22 — 5/22 —
Bianchi et al."? 0/5 — 1/5 1/1
Cordeiro et al.” 4/18 — 9/18 0/9
Kim et al.”! 0/2 — 0/2 —
Group D 2/35 17/27
Jung et al.* 0/5 — 2/5 —
Joo et al.*’ 1/22 WF: n =22 15/22 —
Sampathirao et al.*! 1/8 — — —

Abbreviations: ELR, extended lateral rhinotomy; n, number of patients; WF, Weber-Ferguson incision.

oncologic results were established for patients who
underwent eye-sparing surgery or orbital exenteration in
terms of 5-year survivals and local recurrence.’”*®
Although excision surgery and maxillary reconstruction
are well codified, there are no recommendations in the
current literature regarding orbit reconstruction.”!*'”~*!
This systematic review aimed to compare the techniques
used for orbital floor reconstruction after total maxillect-
omy with respect to ocular functional and aesthetic
parameters. A limited number of studies were found, as
well as a great heterogeneity in the clinical parameters
studied with a mostly subjective evaluation of the results.
The mean follow-up ranged from 6 to 90 months, and a
short follow-up could represent an issue when analyzing

the late complications, especially those related to postop-
erative radiotherapy (material exposure, infection, or
resorption of the graft). We expressed our results by gen-
erating four groups, based on the variety of the recon-
struction techniques regarding the use of vascularized
versus non-vascularized tissue, rigid versus soft-tissue
reconstruction, and autologous versus alloplastic mate-
rials for orbit reconstruction. When multiple techniques
were combined (e.g., an alloplastic material and a soft-
tissue or bone flap), we considered the technique that
provided most of the support for the intraorbital content.
However, it is obvious that the contribution of a vascular-
ized bone flap adds greatly to the stability of the orbital
framework and reduces the risk of secondary
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complications.">'° In this regard, the study by Jung et al.
reported more complications (35.7% rate of infection and
57.1% rate of material exposure) in patients reconstructed
with an alloplastic implant without an associated flap
procedure.*® Patients who did not undergo reconstruction
after maxillectomy were excluded from the study, as the
absence of repair is more likely to result in enophthalmos
and dystopia.>® Most reconstructions (71%) used alloplas-
tic materials or bone grafts, while few studies referred to
the use of a vascularized free bone flap for the orbit
repair although these flaps appear to be the method of
choice for maxillary reconstruction.* One of the explana-
tions lies in the operative time required for large tumor
resection and reconstruction.*” Indeed, a long operative
time is more likely to be associated with a risk of free flap
failure in head and neck reconstruction.*! Furthermore,
some authors have argued that priority is given to fill the
maxillary defect to allow timely initiation of complemen-
tary treatments, and to limit the significant systemic
stress associated with bone reconstruction.>° Finally, the
use of a free bone or soft-tissue flap is usually preferred
for the reconstruction of the lower framework, allowing
restoration of speech and feeding, while orbit reconstruc-
tion can be achieved with other materials.

This systematic review revealed that postoperative
ectropion was the most frequently observed complication
(42.6% of patients) irrespective of the method of recon-
struction. Although ectropion can have an aesthetic
impact, it mostly has functional consequences with
regard to the risk of exposure keratitis, decrease in visual
acuity, epiphora, and chronic conjunctivitis. The cicatri-
cial ectropion may be secondary to the frequent use of
the Weber-Ferguson incision with subciliary extension
for maxillary tumor extirpation.” Some authors favor use
of the transconjunctival approach as an alternative to the
subciliary incision in total maxillectomies.*” Further-
more, the irradiation of the orbital-facial region is likely
to be associated with tissue retraction, muscle atrophy,
and skin dystrophy, favoring the occurrence of ectropion.
The complication was more frequent in the group D of
patients receiving a FL string without repair of the infra-
orbital rim (Figure 2). The infraorbital rim likely plays an
important role in supporting the lower eyelid and the
globe, and its accurate positioning may help prevent the
development of ectropion, hypoglobus, and enophthal-
mos.”” In their series, Joo et al. reported a high propor-
tion of patients with substantial defects of the orbital rim
and a high rate of postoperative ectropion (58.2%).*° Vari-
ous procedures can be combined for the reconstruction of
ectropion in irradiated tissues including canthotomy,
canthopexy, spreader graft, and lipofilling.*>** Diplopia
was poorly reported and mostly associated with non-
vascularized bone grafts (Figure 2), possibly enhanced by

the radiation-induced bone resorption. In the context of
total maxillectomies, diplopia can have several etiologies:
it may be secondary to the lack of rigid support resulting
in ptosis of the orbital content. It may also be related to
tumor extension or damage to the inferior rectus muscle
during surgical resection and is in this context associated
with an oculomotor disorder. Carcinologic involvement
of the ocular musculature is usually an indication for
orbital exenteration, and this scenario was not considered
in our study.®” It is likely that preservation of the infraor-
bital periosteum also prevents a number of complications
including diplopia, extraocular muscle impairment, and
enophthalmos. Unfortunately, the included studies rarely
reported the extent of orbital resection, thus preventing
us from addressing this issue. Furthermore, measurement
of the diplopia was lacking, with the absence of an objec-
tive method of assessment. A full orthoptic preoperative
and postoperative examination should be recommended
in the context of oncological orbit reconstruction.
Dystopia and enophthalmos were also assessed,
revealing more frequent occurrence in reconstructions
using a flexible material such as FL (Figure 2). Neverthe-
less, the study did not reveal any difference in the occur-
rence of complications, whether the reconstruction was
done with a FL alone or in combination with a soft-tissue
flap. These data are in line with numerous studies that
recommend a rigid reconstruction of orbit floor to ensure
support of the orbital contents.>’*° In a comparative
study of rigid bone reconstruction and soft tissue repair
with free tissue transfer, Sampathirao et al. found a sig-
nificant association of eyeball malposition with soft tissue
reconstruction, but no difference in terms of the func-
tional outcome, eye movement, and visual acuity.’'
Enophthalmos can have multiple causes as it can be
related to a change in the volume of the orbital frame but
also to a loss of intraorbital fat and muscle volume sec-
ondary to radiotherapy. Some authors recommend slight
overcorrection of the orbital floor reconstruction in a
non-anatomical position to anticipate the volume loss
related to radiotherapy.'®*° Regarding orbital reconstruc-
tion in a non-oncological context (i.e., in traumatic inju-
ries), many materials have been developed, albeit with no
comprehensive guidelines for their use.*> Resorbable
sheets are mostly proposed for small fractures, while
large fractures require alloplastic implants, depending on
the teams' habits.*>*’ Autologous bone grafts no longer
seem suitable owing the increased surgical time, the
donor site morbidity, and an unpredictable resorption.*®
In a systematic review and meta-analysis comparing the
materials used for orbital fracture repair, Bourry et al.
have reported good functional and aesthetic results asso-
ciated with porous polyethylene and titanium mesh for
reconstruction of large defects.*” The same authors
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reported an 11% rate of diplopia and a 4.5% rate of
enophthalmos after the primary repair in the 946 patients
analyzed.” Nevertheless, in the context of maxillectomy,
the challenge lies both in the orbit repair and in the com-
plete closure between the bucco-nasal cavity and the
orbit to ensure the oral functions and to avoid upward
contamination of the orbital content by sinus microbial
entities.

Even though our study is the first to investigate
orbital reconstruction in Brown class III total maxillec-
tomies, it suffers from some shortcomings. The first lies
in the inclusion of case series with low level of evi-
dence.>® However, in the field of surgery, observational
studies can provide valuable information regarding the
benefits and risks of certain procedures when double-
blind surgical trials are not possible.”’ Secondly, there
was substantial heterogeneity in the methods used
regarding the assessment of the functional and aesthetic
parameters, almost with subjective clinical methods of
measurements. Finally, the ophthalmological functional
and aesthetic parameters were assessed only based on the
reconstruction techniques. However, it is likely that
the surgical resection itself plays an important role in the

Diplopia

70%

60%

40%

30%

Ectropion

— Group A
Group B
= Group C
-Group D

Radar graph presenting the main postoperative ocular parameters according to the reconstruction techniques. [Color figure

occurrence of complications, and Brown class III maxil-
lectomies include a wide range of orbital procedures
regarding the excision of the infraorbital rim and the
medial/lateral walls. Due to the lack of reported data
related to the orbit defect, it was not possible to address
this issue. Nevertheless, we assume that the large orbital
defects were reconstructed using alloplastic implants or
osteotomized bone grafts, whereas the use of free bone
flaps was limited to the reconstruction of the orbital
floor.

5 | CONCLUSION

Notwithstanding the quality and limitations of the litera-
ture, qualitative evaluation of the existent techniques
used for orbital floor reconstruction after maxillectomy
suggests that bone free flaps and alloplastic implants
associated with free flaps represent good options regard-
ing the postoperative ophthalmologic functional and aes-
thetic parameters. There is currently a lack of confidence
in the available literature regarding the clinical benefits
of use of an alloplastic material alone, an autologous
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bone graft, or soft tissue reconstruction in terms of the
risk of postoperative complications including material
exposure and enophthalmos for orbital floor reconstruc-
tion in Brown class III maxillectomies.
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APPENDIX A

TABLE A1 Assessment of the quality of the included studies.

MQAT

Reference (first author, year) @ OCEBM  Selection  Ascertainment Outcome Follow-up Reporting Overall

Bianchi, 2006%° 4 Moderate Low Low High High Moderate
Bianchi, 2010"* 4 Moderate  Low Low High High Moderate
Cenzi, 20067 4 Moderate Low Low High High Moderate
Chen, 2008* 4 Moderate Moderate Low Moderate High Low
Cordeiro, 1998"° 4 Moderate Moderate Low High High High
Cordeiro, 2012’ 4 High Moderate Low Moderate High High
Dediol, 2013* 4 Moderate Low Low Moderate High Low
Hashikawa, 20062 4 Moderate  Low Low High High Moderate
Iyer, 20123 4 Low High Low High High High
Joo, 2013%° 4 Moderate ~ Moderate Low Low High Low
Jung, 2016 4 Moderate Low Low High High Moderate
Kim, 2010** 4 High Low Low High High High
Kraft, 2020% 4 High Moderate Low High High High
Le Clerc, 2020* 4 High Low Low High High High
Motiee-Langroudi, 2015 4 Moderate Low Low High High Moderate
Sampathirao, 2013 4 Moderate ~ Moderate Low High High High
Shipchandler, 2012"° 4 Moderate Low Low High High Moderate
Trosman, 2018'° 4 High Moderate Low High High High
Zhang, 2015 4 Moderate High Low High High High
Zhu, 2020’ 4 Moderate  High Low High High High
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