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ABSTRACT

bone invasion and guiding management.

diagnostic tool.

recurrence, Pathological bone invasion

Background: Oral squamous cell carcinoma (OSCC), constituting 90% of oral cancers, frequently invades the
mandible, complicating staging, prognosis, and surgical planning. Contrast-enhanced CT (CECT) is vital for detecting

Methods: A retrospective study was conducted on patients diagnosed with OSCC who showed radiological evidence
of bone involvement and subsequently underwent surgical intervention between January 2020 and December 2023.
Parameters assessed included patient demographics, surgical approach, radiological and histopathological bone
involvement, tumor and nodal staging, recurrence patterns, distant metastasis, and adjuvant therapy received.

Results: The study included 74 patients, with a male predominance (65 males, 87.83%; 9 females, 12.16%). The
mean age was 54.66+0.49 years, and the median follow-up period was 6 months. In 66 out of 74 patients (89.28%),
radiological findings were consistent with histopathological confirmation, supporting the diagnostic reliability of
contrast-enhanced computed tomography (CECT). Among the 55 patients who received radiotherapy, local
recurrence occurred in 16.4%, while regional and loco-regional recurrences were comparatively lower.

Conclusions: This study highlights a strong agreement between radiological and pathological evaluations in
identifying bone involvement in oral carcinoma, affirming the utility of CECT as an effective, non-invasive

Keywords: Radiological bone assessment, Oral squamous cell carcinoma, Adjuvant therapy, Loco-regional

INTRODUCTION

Oral cancer continues to pose a major global health
burden, with oral squamous cell carcinoma (OSCC)
accounting for nearly 90% of all malignant lesions within
the oral cavity."? A substantial proportion of these cases
involve the mandible, making the assessment of bone
invasion a crucial component in the clinical management
of the disease. The presence of mandibular bone
involvement significantly affects tumor staging,

influences surgical planning, and impacts overall patient
prognosis. OSCC is known for its aggressive behavior,
often progressing with minimal or subtle clinical signs,
underscoring need for detailed diagnostic evaluation.’”
Radiological imaging plays a vital role in supplementing
clinical examination by providing critical information on
tumor size, depth of infiltration, and the extent of osseous
involvement.® Advanced imaging modalities, particularly
contrast-enhanced computed tomography (CECT), offer
high-resolution visualization of mandibular structures,
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aiding in accurate staging and facilitating optimal
surgical and therapeutic decisions.”” For surgeons,
especially when planning procedures such as
mandibulectomy, understanding the precise extent of
bone invasion is essential to achieving clear surgical
margins while maintaining functional outcomes.>%10

This retrospective study aims to explore the correlation
between radiological findings and histopathological
confirmation of mandibular bone invasion in OSCC. By
comparing  preoperative  imaging  results  with
postoperative pathological assessments, the study
evaluates the diagnostic reliability of radiological
modalities, thereby contributing valuable insights toward
enhanced diagnostic accuracy and improved treatment
planning.

METHODS

This retrospective study was carried out at the Kolhapur
Cancer Centre, Kolhapur, and included patients
diagnosed with oral squamous cell carcinoma (OSCC)
who demonstrated radiological evidence of mandibular
bone invasion and subsequently underwent curative
surgical resection between January 2020 and December
2023. Patient information was obtained from the Medical
Records Department (MRD), and only cases with
complete clinical, radiological, and histopathological
documentation were considered for inclusion.

Inclusion and exclusion criteria

Eligible patients were between 18 and 75 years of age
with histologically confirmed OSCC and corresponding
radiological findings indicating bone marrow invasion.
The exclusion criteria for this study included
histopathological types other than squamous cell
carcinoma, isolated cortical erosion without evidence of
marrow involvement, patients who were medically unfit
for surgery, and those with inoperable tumors. Additional
exclusions were cases with incomplete documentation,
such as missing computed tomography (CT) reports,
patients with prior exposure to radiotherapy, and
individuals presenting with recurrent or residual disease
at the time of evaluation.

Radiological and pathological evaluation

All radiological evaluations were performed using CECT.
Bone invasion was defined by the presence of marrow
infiltration or bone destruction. Only definitive
radiological interpretations—either positive or negative—
were included, with equivocal findings excluded.
Surgical excision with bone resection was conducted
when  imaging  indicated bone  involvement.
Histopathological analysis was performed independently
by an experienced oncopathologist blinded to the imaging
results. Bone involvement was confirmed histologically
when the tumor extended beyond the cortical boundary

into the medullary cavity. Absence of such findings
classified the case as negative for bone invasion.

Tumor attributes such as anatomical location and
histological  grade  were  documented. = Tumor
differentiation was categorized as well, moderately, or
poorly differentiated. Bone invasion patterns were further
classified into erosive or infiltrative types. Radiological
and histopathological findings were compared to
determine the diagnostic accuracy of CECT in detecting
mandibular bone involvement.

Statistical analysis plan

Descriptive statistics were employed to summarize the
study data. Patient demographics—including age, sex,
and follow-up duration—were expressed as frequencies,
percentages, means, and medians. Tumor-related
characteristics (site, stage, and grade) were also described
using frequency distributions.

A cross-tabulation analysis was performed to evaluate the
agreement between radiological and histopathological
findings, with the concordance rate presented as a
percentage. Recurrence patterns—categorized as local,
regional, loco-regional, or distant—were compared
across patients who did and did not receive adjuvant
radiation therapy. The results were presented using tables
and visual aids such as bar graphs, pie charts, and donut
charts to enhance interpretability.

RESULTS

We have included 74 cases in the present study. Table 1
presents the demographic characteristics of the study
population (n=74), with 65 males (87.83%) and 9 females
(12.16%). The median follow-up duration was 6 months.
Table 2 outlines the tumour characteristics of the study
cohort (n=74), with the lower gingivo-buccal sulcus
(40.54%) being the most common tumour site, followed
by the alveolus (27.03%) and buccal mucosa (20.27%).

Tumours located in the retromolar trigone accounted for
12.16% of cases. Histologically, most tumours were
moderately differentiated (51.35%), while 29.73% were
well differentiated and 18.92% poorly differentiated.

Table 1: Demographic characteristics of the study
population (n=74).

Characteristic Value

Total patients 74

Males (%) 65 (87.83)
Females (%) 9 (12.16)
Mean age (years) 54.66+0.4925
Median follow-up (months) 6

Table 3 outlines the relationship between radiological and
pathological bone marrow involvement in the study
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cohort of 74 patients. All patients (100%) showed
radiological evidence of marrow involvement on CECT,
while pathological confirmation of bone involvement was
found in 66 patients (89.18%). Notably, 8 patients
(10.81%) exhibited radiological involvement without
corresponding pathological confirmation, suggesting the
potential false positives or non-malignant marrow

changes. The concordance rate between radiological and
pathological bone marrow involvement in this study was
notably high, with 66 out of 74 patients (89.18%)
showing agreement between CECT findings and
pathological confirmation. This strong concordance
underscores the diagnostic reliability of CECT in
detecting true bone marrow involvement.

Table 2: Tumour characteristics of study cohort (n=74).

| Characteristic ~ Sub-categor ~ Number of patients ~ Percentage (%)
Lower GBS 30 40.54
Tumour location Alveolus 20 27.03
(oral cavity) Buccal mucosa 15 20.27
Retromolar trigone 9 12.16
Well differentiated 22 29.73
Tumour differentiation Moderately differentiated 38 51.35
Poorly differentiated 14 18.92

Table 3: Radiological vs. Pathological bone marrow
involvement (n=74).

Findin Number Percentage
g of patients (%

Radiological marrow
involvement (on CECT) & 100
Pathological bone
involvement 66 89.18
(confirmed)
Radiological
involvement without 8 10.81
pathology
Pathological
involvement without 0 0
radiological
No involvement
(radiological or 0 0
pathological)
Radiological Involvement
Pathological Involvement
8 66 o
(Radio only) (Both)

Venn Diagram (Approximate)

Figure 1: VENN diagram showing the concordance of
radiological and pathological bone marrow.

Figure 2 presents a comparison of recurrence patterns
between patients who received adjuvant radiation therapy
and those who did not, expressed as percentages.
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Figure 2: Recurrence patterns of the present cohort.
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Figure 3: Overall recurrence pattern of the present
cohort (n=74).

While local (16.4%) and regional (7.3%) recurrences
were observed among the 55 patients who received
radiation, only one local recurrence (5.3%) occurred in
the 19 patients without radiation, suggesting that
radiation reduces but does not eliminate recurrence risk,
potentially.

International Journal of Otorhinolaryngology and Head and Neck Surgery | May-June 2026 | Vol 12 | Issue 3  Page 362




Karande PS et al. Int J Otorhinolaryngol Head Neck Surg. 2026 Jun;12(3):360-364

The split donut chart (Figure 3) shows that 78.4% of
patients had no recurrence during follow-up, indicating
favorable short-term outcomes.

Among the 16 recurrences, local was most common
(13.5%), followed by regional (5.4%), loco-regional
(1.4%), and distant metastasis (1.4%), underscoring the
importance of vigilant post-treatment surveillance.

DISCUSSION

This retrospective analysis of 74 patients with OSCC
examined the concordance between radiological evidence
of bone marrow invasion, identified through CECT, and
histopathological confirmation. Additionally, it evaluated
recurrence patterns in relation to the administration of
adjuvant radiation therapy. The study observed a high
diagnostic agreement of 89.18% between imaging and
pathology, reinforcing the clinical utility of radiological
assessment. Furthermore, it provided valuable insight into
recurrence dynamics, particularly in patients receiving
adjuvant radiation.

Radiological-pathological correlation of bone marrow
involvement

All patients in the study showed marrow involvement on
preoperative CECT, with 89.18% confirmed on
histopathology. This high concordance is consistent with
previous findings, such as those reported by Kouketsu et
al, who found MRI to be highly sensitive (88.9%) and to
have a strong negative predictive value (92.3%) for
detecting marrow invasion in oral cancers. Similarly,
Qiao et al demonstrated that both CT and MRI are
effective in assessing mandibular bone invasion, with
pooled sensitivities of 85% and 93% and specificities of
86% (CT) and 84% (MRI), respectively.'®!!

Dinter et al further highlighted MRI’s superior
performance over FDG-PET in identifying marrow
infiltration, particularly in axial skeleton malignancies.'?
Although CECT was the modality used in the present
study, its high concordance with histopathology supports
its diagnostic reliability in head and neck oncology.
Despite this, 10.81% of cases demonstrated false-positive
radiological findings, where marrow invasion on CECT
was not pathologically confirmed. This aligns with
concerns raised by El-Galaly et al, who emphasized the
risk of false positives due to reactive or inflammatory
changes mimicking tumor infiltration.'3 These findings
underscore the necessity of correlating imaging with
histology for definitive diagnosis.

Adjuvant radiation therapy and recurrence patterns

A key objective of the study was to explore how adjuvant
radiation therapy influenced recurrence. Among the 55
patients who received radiation, local recurrence occurred
in 16.4%, while regional and loco-regional recurrences
were less common. Conversely, among the 19 patients

who did not undergo radiation, only a single case of local
recurrence (5.3%) was noted, with no regional or distant
failures. These findings are consistent with Tsai et al,
who observed that adjuvant radiotherapy in early-stage
oral cancer significantly lowered neck recurrence and
improved survival.!! Likewise, Faraji et al reported that
delays in initiating postoperative radiotherapy beyond six
weeks adversely affected both recurrence-free and overall
survival in head and neck squamous cell carcinoma.'? Lee
et al also found high recurrence rates (~60%) among
patients who failed to comply with recommended
adjuvant therapy, with recurrences occurring on average
within 8 months.'? Though recurrence rates in our study
were lower, this could be attributed to differences in
tumor stage, follow-up duration, or treatment compliance.

Recurrence timing and pattern

Most recurrences observed in our cohort were local,
followed by regional and combined loco-regional types.
This mirrors findings by Trosman et al, who noted that
the majority of recurrences in head and neck cancers
occur within the initial six months post-treatment and are
primarily local failures.'* This trend supports the
necessity for intensive surveillance during the early
follow-up period and justifies the study’s 6-month
median follow-up window.

Diagnostic considerations in marrow involvement

In the context of marrow involvement detection, previous
studies in hematological malignancies further reinforce
the value of advanced imaging. Ibrahim et al reported a
high diagnostic yield for PET/CT in detecting bone
marrow involvement in lymphoma, often eliminating the
need for biopsy.'> Zamagni et al highlighted MRI’s
superior sensitivity in identifying marrow lesions in
multiple myeloma, emphasizing the clinical value of
high-resolution imaging across oncologic contexts.!6
These insights bolster the case for incorporating imaging
as a primary diagnostic modality in solid tumors such as
OSCC.

Clinical implications and study strengths

This study adds to the limited literature on direct
radiological-pathological concordance in mandibular
invasion by oral cancers. While most previous research
has focused on hematological malignancies, this study
demonstrates that CECT findings correlate strongly with
histopathological results in solid tumors, validating its
role in preoperative planning. Moreover, the study's
exploration of recurrence in relation to adjuvant therapy
introduces a practical clinical angle, showing that
although adjuvant radiation reduces recurrence risk, it
does not eliminate it. This raises important questions
regarding patient selection, treatment intensity, and
follow-up strategies, especially in advanced-stage or
high-risk cases.
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CONCLUSION

This study establishes a strong agreement between
radiological and histopathological assessments of
mandibular bone marrow invasion in OSCC, supporting
the use of CECT as a dependable, non-invasive
diagnostic tool. These findings are pivotal in guiding
surgical planning, particularly when determining the
necessity for bone resection. The analysis also
underscores the role of adjuvant radiation therapy in
recurrence reduction, particularly at loco-regional sites,
though residual risk remains. The absence of distant
metastases in most patients further highlights the value of
early diagnosis and targeted intervention. Overall, this
study contributes meaningful evidence supporting
integrated diagnostic and therapeutic approaches in the
management of head and neck cancers.
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