
Specificity 100%
Sensitivity 50%

PPV 100%
NPV 98.9

Negative 
likelihood ratio 50%

Accuracy 98.9%
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Importance: Margin status is an essential prognosticator for patients 
undergoing surgical resection of head and neck squamous cell carcinoma 
(HNSCC). Intraoperative analysis of mandibular bone margins historically 
has entailed inconsistent methods of collection and interpretation. 
Determining an accurate and consistent method of intraoperative mandible 
bone margin assessment is imperative.
Objective: To determine the feasibility of intraoperative bone-marrow 
frozen sections (IBMFS) as a predictor of final mandible bone margins, and 
to evaluate its impact on patient outcomes  who undergo mandibulectomy. 
Design: Retrospective Chart Review
Setting: A tertiary level academic medical center.
Participants: 133 consecutive patients who underwent mandibulectomy 
for resection of oral cavity HNSCC from June 2009 to June 2019.
Intervention(s): Mandibulectomy performed with or without 
intraoperative bone-marrow frozen section analysis of the mandibular 
bone margins.
Main Outcome(s) and Measure(s): Primary outcome was correlation of 
intraoperative bone-marrow frozen sections with final histologic mandible 
bone margin status. Secondary outcomes included other histopathologic 
findings (perineural spread, lymphovascular invasion), overall survival, 
disease-free survival, recurrence rates, frequencies and modalities of 
adjuvant therapy, and postoperative complication rates (fistula, wound 
dehiscence, free flap failure).
Results: In the study period, 133 patients underwent mandibulectomy for 
resection of HNSCC. Of these, 91 had documented intraoperative frozen 
sections performed to assess the bone marrow at the margins of the 
resection defect, and 90 of 91 (98.9%) had IBMFS margins that correlated 
with bone margins on final histologic analysis (89 negative margins, 1 
positive margin). The remaining 1 patient had negative IBMFS, but final 
histologic analysis showed a positive bone margin. Forty-two patients had 
no bone-marrow frozen sections performed intraoperatively; 2 of 42 had 
positive margins on final pathology. A distance to closest margin ≤ 2mm 
was associated with increased recurrence rates (Odds ratio, OR=8, 95% CI = 
2.25 to 28.5). Postoperative complication rates and postoperative adjuvant 
therapy utilization did not significantly differ between patient groups.
Conclusions and Relevance: Intraoperative frozen sections of the 
mandibular bone-marrow are an accurate, feasible, and consistent method 
of assessing bone margins. These are predictive of final bone margins and 
should be highly considered in guiding the extent of surgical resection 
intraoperatively for patients undergoing mandibulectomy.

Abstract

§ IBMFS is an accurate, feasible, and consistent method of assessing bone margins
§ Distance to closest margin is lower in non-IBMFS group
§ Recurrence rates trend higher in non-IBMFS group
§ Survival rates trend higher in IBMFS group
§ Further prospective analysis is needed to further evaluate this method
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Table 1: Patient Data: IBMFS vs no IBMFSIntroduction

Contact
Information

Methods

§ Oral cavity squamous cell carcinoma (OCSCC)
§ Most common malignancy in the H/N
§ 350,000 new cases & 175,000 new deaths every year1,2
§ 5-year survival slightly higher than 50-55%1-3

§ Margin status
§ Impacts prognosis
§ Impacts morbidity (re-resection vs adjuvant chemo and/or 

radiation)
§ Assessing mandibular bone intraoperative is difficult

§ Cannot send frozen sections
§ Preop imaging can over or underestimate bony invasion3-5

§ No gold standard for intraoperative assessment
§ Study goals: 

§ Determine correlation of mandibular intraoperative bone-marrow 
frozen sections (IBMFS) with final bone margin pathology

§ Report Mandibular OCSCC patient data over past decade

§ Patients
§ 133 patients who underwent mandibulectomy for resection of 

OCSCCC from June 2009 to June 2019 (relevant CPT codes were 
searched)

§ At least 2 months follow up
§ Complete records (pathology report)

§ Primary Outcome
§ Correlation of intraoperative bone-marrow frozen sections with 

final histologic mandible bone margin status. 
§ Secondary Outcomes

§ Included other histopathologic findings (perineural spread, 
lymphovascular invasion), recurrence rates, margin status, overall 
survival, disease-free survival, recurrence rates, frequencies and 
modalities of adjuvant therapy, and postoperative complication 
rates (fistula, wound dehiscence, free flap failure).

Table 1 Legend
Abbreviations:  N = number of patients; No. = number; y, years; SD, standard deviation; ACE-27, Adult Comorbidity Evaluation 27 score; TNM, tumor (T), nodes (N), 
metastasis (M) status; CT, computed tomography; MRI, magnetic resonance imaging; mm = millimeters. The two-tailed student T-test and multivariate analysis were 
used for the comparison of continuous variables (age, tobacco use, time to surgery, distance to closest margin, length of follow-up). All other variables were categorical 
and were compared by two-tailed Chi-squared test. Data are presented as the number (N), unless otherwise stated. *P value is reported for values that were not 
statistically significantly different. Where applicable, cohen’s d is reported for statistically significant or nearly statistically significant comparisons, to help inform effect 
size, whereby d = 0.2 is a small effect, d = 0.5 is a moderate effect and d ≥ 0.8 is a large effect.
P<0.05 is considered statistically significant, where applicable. Cohen’s d, when comparing proportions, was calculated using the “Practical Meta-Analysis Effect Size 
Calculator” from George Mason University (https://www.campbellcollaboration.org/escalc/html/EffectSizeCalculator-SMD10.php).
**This bone margin status calculation takes into account 2 patients who had re-resections for a presumed positive bone margin, where the final pathology of the re-
resected specimen showed no tumor present.

Figure 1: Odds Ratio

An odds ratio was calculated to determine the 
association of recurrence rates with distance to 
closest margin; odds of having a distance to closest 
margin ≤2 mm were higher in those with 
recurrence compared to those without recurrence 
(OR=8, 95% CI = 2.25 to 28.5). 
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IBMFS & Final Margin Status: Correlations

§ 89 patients had negative IBMFS margins corresponding with negative final margins
§ 1 patient had positive IBMFS and positive margins
§ 1 patient had negative IBMFS, but had positive final margins
§ *2 patients had negative IBMFS and initially had positive final margins, but re-

resection revealed no tumor in the re-resected specimen. These patients thus had 
negative final bone margins corresponding with negative IBMFS.

§ The correlation between IBMFS and final bone margins is demonstrated above (right)
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