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Abstract
Introduction: Reconstruction of large midface defects presents unique challenges to head and neck reconstructive
surgeons as tissue bulk needed to appropriately fill a defect also has the potential to obstruct normal sinonasal
anatomy with resulting morbidity. To date, there is a paucity of data analyzing the incidence and management of
sinonasal complications seen after orbitomaxillary free flap reconstruction.
Methods: In a retrospective review, consecutive cases of maxillectomy with or without orbital exenteration with
concurrent free flap reconstruction performed at a single institution between 2014 and 2018 were reviewed. A
range of pre and post-operative variables were analyzed.
Results: A total of 141 cases were identified. Of these, 9 patients (6.4%) required surgical treatment for sinonasalrelated complications, including nasal obstruction (n=3), chronic rhinosinusitis (CRS) (n=3), and mucocele
formation (n=5). Time to surgery ranged from 2 to 36 months and led to resolution of symptoms in all patients
aside from one, who required a second surgery for refractory CRS. The type of free flap did not significantly
impact the rate of sinonasal complications requiring operative intervention. However, patients with a greater prereconstructive defect based on Brown classification had a significantly greater risk of sinonasal complications
requiring operative intervention (median classification 4a vs. 2c, p=0.002).
Conclusions: Patients that require orbitomaxillary free flap reconstruction, especially those with larger defects
requiring greater tissue bulk, are at risk of post-operative sinonasal complications, including mucocele formation.
These complications can be appropriately managed surgically. The identified incidence belabors the importance
of appropriate monitoring for sinonasal complications in both the immediate and more extended post-operative
period. Furthermore, these findings may prompt consideration of techniques to prevent functional obstruction in
select circumstances, such as the use of frontal sinus stents.

Introduction
The major goals of midface reconstruction are to provide adequate
support of the orbit and facial skin, sealing the oral cavity from the nasal
cavity, and restoring proper dental occlusion. (Santamaria & Cordeiro,
2006). Flaps therefore require sufficient bulk to achieve these goals, but
such mass has the potential to obstruct and distort normal sinonasal
anatomy, causing morbidity and even requiring additional surgical
intervention. Currently, there are small data sets evaluating these
patients complications in the postoperative period (Murphy et al., 2015)
but there is a paucity of data regarding the incidence, character, and
management of sinonasal complications encountered after orbitomaxillary
free flap reconstructions.

Methods
A retrospective review of all free flap cases performed at Thomas
Jefferson University Hospital from 2014 through 2018. Cases that involved
maxillectomy with or without orbital exenteration were identified.
Imaging was reviewed and patient defects were classified according to the
modified Brown Classification for maxillectomy defects (Brown and Shaw,
2010). A chart review was conducted to determine reasons patients
required a return to the operating room and patients who underwent
procedures for sinonasal complaints were further studied with an in-depth
review of operative reports and further follow up visits.
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A total of 141 cases were identified. 54 patients required re-operation
(38.3%). 9 Patients (6.4%) required reoperation for sinonasal complaints
including Mucocele (n=5, 3.5%), Chronic Sinusitis (n=3, 2.1%), and Nasal
Valve Obstruction (n=3, 2.1%). These patients were treated with
functional endoscopic sinus surgery to allow for adequate drainage of the
sinus cavities adjacent to the free flap reconstruction (Table 1). Nasal
valve obstruction was treated with flap debulking and removal of
synechiae (Table 1). These complications were addressed between 2
months and 36 months after the original free flap reconstruction.
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Figure 3. Example of Chronic Maxillary Sinusitis Development At Site of Free Flap
Reconstruction

Table 1. Sinonasal Causes for Reoperation Following Orbitomaxillary Free Flap Reconstruction
There were 9 patients who underwent reoperation due to sinonasal complications which were
related to mucocele formation, chronic sinusitis, and nasal valve obstruction.

Figures 3 A & B demonstrate the radiographic evidence of chronic sinusitis and
maxillary sinus opacification in the region of former free flap reconstruction with the
tissue density differentiating healthy flap bulk from mucosal thickening and purulent
ALTFF: anterolateral thigh free flap; OCRFFF: osteocutaneous radial forearm free flap, F: frontal debris in the maxillary sinus.
sinuses; E: ethmoid sinuses; M: maxillary sinuses, S: sphenoid sinuses, NC: nasal cavity; PMFF:
paramedian forehead flap
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Sinonasal complications can occur with many free flap types in midface
reconstruction
Endoscopic sinus surgery, delayed flap debulking, and use of adjunctive
devices such as frontal sinus stents may mitigate these sinonasal
complications
Care should be made during flap inlay to preserve native sinonasal
outflow tracts if possible as chronic sinusitis, nasal valve obstruction,
and mucoceles can develop
Performing sinus surgery at the time of reconstruction may potentially
prevent sinonasal complications
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Figure 2. Example of Frontal Sinus Mucocele Development and Treatment
Figures 2A &B demonstrate free flap obstruction of the frontal outflow tract resulting in
mucocele formation. Figures 2C & D reveal a possible treatment option for these
patients of frontal sinusotomy with stent placement
Figure 1. Modified Brown Classification for Orbital and Maxillectomy Defects

