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Treatment Outcomes with Conservative Management of Frontal Sinus Outflow Tract Fractures
Karmtej S Cheema, Kamron S Sarhadi, Joshua C Hwang, Steven Dennis, MD, Toby Steele, MD, E Brad Strong, MD

Department of Otolaryngology – Head and Neck Surgery, University of California, Davis

BACKGROUND

METHODS

As conservative management of FSOT fractures 
becomes increasingly prevalent, there is minimal data 
regarding complication rates with observation. Via 
retrospective chart review, this study seeks to evaluate 
these risks to help clinicians in deciding if conservative 
management is right for their patient.

RESULTS
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Frontal sinus fractures represent approximately 10-15% 
of maxillofacial fractures and are generally a result of 
high-speed motor vehicle accidents, assaults, or 
sporting injuries1. Historic treatment options have 
included: observation, open reduction and internal 
fixation, obliteration, and cranialization2. Frontal sinus 
fractures often occur with involvement of the frontal 
sinus outflow tract (FSOT) which has been treated 
aggressively to prevent complications including CSF 
leak, sinusitis, mucocele, meningitis, or brain abscess3. 
To avoid the possibility of these complications, 
immediate surgical treatment of FSOT fractures has 
been a standard practice. However, early surgical 
intervention has an intrinsic morbidity4, and through 
technologic and endoscopic advances, conservative 
management (i.e. observation) of FSOT fractures has 
become more common as well as a more viable option 
to treat the described long-term complications.

All FSOT injuries presenting to a tertiary care, level 1 
trauma center between January 1, 2005, and May 1, 
2019, were identified. Patient demographics, fracture 
patterns, surgical intervention, complications (major -
CSF leak & mucocele; minor – sinusitis), and long-term 
sequelae were recorded. FSOT fractures were 
classified as either “disrupted” (bony violation of the 
FSOT with residual patent tract) or “obstructed” (bony 
obstruction of the FSOT). Patients with follow up 
imaging >90 days were included. Patients undergoing 
immediate surgical intervention were excluded.

AIMS

FSOT Disruption FSOT Pneumatization

One hundred thirty-six patients with FSOT fractures 
were identified and 31 met criteria. Median follow up 
imaging was 426 days (range, 127-4387 days). Eight 
patients were found to have complications (26%) at 
14.2 months median follow up. There were 3 major 
complications (2 delayed CSF leaks and 1 mucocele) 
(10%) and 5 minor complications (sinusitis) (16%). 
Delayed surgical intervention was required in 4 patients 
(13%) and there were no long-term sequelae in these 4 
patients. When analyzed by type of injury, FSOT 
obstruction accounted for all major (11%) and 3 minor 
complications (11%); while FSOT disruption accounted 
for only 2 minor complications (7%).

• Directly comparing rate of complication 
in patients managed conservatively vs. patients 
managed with immediate surgical intervention.

• Number needed to treat analysis of number of 
interventions needed to prevent 1 mucocele, 1 CSF 
leak, etc.

• Devising grading system for FSOT fractures 
that predicts likelihood of specific complications.

DISCUSSION
Of the 31 patients included in this study, 74% 
were found to have complete pneumatization of the 
FSOT with observation alone. No FSOT disruption 
and 13% of FSOT obstruction patients ultimately 
required surgical intervention,. There were no long-
term sequelae after surgery to address the 
complication. Given the limited sample size of this 
data, further data collection is necessary to 
determine the significance of these findings. 
However, this preliminary data trends towards 
higher complications in patients with complete 
obstruction of the FSOT. These findings suggest 
that conservative management is worth 
consideration, especially in FSOT disruption, and 
may spare patients from unnecessary interventions. 

The results indicate observation is associated with a 
low risk of future complication and may reduce 
unnecessary surgical intervention, given reasonable 
assurance of long-term follow-up. Additionally, in the 
cases where observation eventually led to the need for 
delayed surgical intervention, complications were 
addressed without further long-term sequelae.
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