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Introduction: Adenoid cystic carcinoma (ACC) is a rare malignancy arising
Received: 15 July 2024 from secretory glands, most commonly involving the salivary glands It accounts
for approximately 1% of all malignancies of the head and neck region. However,
Accepted: 25 Aug 2024 it is the most common tumor of the minor salivary glands and the second most
common tumor of the major salivary glands. Overall, it accounts for 10% of all
Published: 25 S ep 2024 salivary gland tumors. Objectives: The main objective is to find the prognostic

factors and survival in adenoid cystic carcinoma of the head and neck.
Methodology: This retrospective study was conducted at JPMC Abbasi Shaheed
doi: 10.48047/AFJBS.6.15.2024.11458-11466 Hospital Karachi and LUMHS Jamshoro during 2020 to 2024. Data were
collected from 45 patients diagnosed with adenoid cystic carcinoma (ACC) of
the head and neck and treated between 2020 to 2024. Patients with confirmed
histological diagnosis of ACC in the head and neck region, and their medical
records were complete, allowing for detailed analysis of their treatment and
outcomes were included in the study. Results: Data were collected from 45
patients. Mean age of the patients were 52.31+3.49 years and there were 19
(42.2%) male and 26 (57.8%) female patients. Tumor is located at major salivary
glands in 30 (66.7%) and minor salivary gland in 15 (33.3%) patients. Out of 45,
24 (55.6%) patients are from TNM stage I and II, 20 (44.4%) are from TNM
stage III and IV. 35 (77.8%) patients came across radiotherapy measures and 10
(22.2%) did not came across any type of therapy. Patients with advanced tumor
stages (III-IV) are 2.5 times more likely to experience mortality than those with
early-stage tumors (I-1I) (p=0.01). Solid histological subtypes carry a 3.0 times
higher risk compared to cribriform or tubular types (p=0.03). Positive surgical
margins also significantly increase the risk of adverse outcomes by 2.8 times
(p=0.02). Conclusion: It is concluded that tumor stage, histological subtype,
surgical margin status, perineural invasion, and distant metastasis are key
prognostic factors influencing survival and recurrence in adenoid cystic
carcinoma of the head and neck. Early-stage disease, negative surgical margins,
and cribriform or tubular subtypes are associated with better outcomes, while
advanced-stage tumors, solid histology, and distant metastasis predict poorer
prognosis.
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Introduction

Adenoid cystic carcinoma (ACC) of the head and neck is a rare malighancy, accounting for less than
1% of all head and neck cancers. However, ACC has emerged to be a rare presenta-tion, but when
present, it poses a lot of difficulties in clin-ical management and treatment owing to its peculiar
biological profile and inter-related therapeutic intervention [1]. Though growing slowly and often
presenting with an initial clinically occult and asymptomatic course, ACC exhibits a high capacity for
perineural invasion, behavior that begets both its aggression and high propensity for local recidivism.
In contrast with many other carcinomas of the head and neck, ACC has a predilection for hematogenous
spread, most commonly to the lungs, even many years after the primary disease has been diagnosed [2].
Due to this, favorable survival rates of patients with ACC will depend on numerous factors; therefore
an understanding of the primary prognostic factors is mandatory [3]. It is crucial to appreciate the
prognostic factors of ACC to set the right therapeutic plans and to estimate the survival rate. Knowing
the unpredictable course of this malignancy, knowledge of the clinical and pathological factors that
determine prognosis is useful to clinicians as a means of giving the patient a clearer picture of the trends
of the disease [4]. Some of these factors include tumor stage, histological grade, the primary site of the
tumor, margins of the tumor after surgery, and the presence of metastases at the time of diagnosis.
Several factors can predict the prognosis of the patient with ACC and one of them is the stage of the
tumor at the time of diagnosis [5]. Major ACCs involve mostly the major glands while minor ACCs
occur in minor glands such as submandibular, sublingual, and parotid glands; trachea, and paranasal
sinuses. Primary malignancies that arise from the major glands including the parotid or the
submandibular glands have higher survival rates than those arising from minor glands and sinonasal
tract [6]. Tumors arising from the base of the skull or those tumors that invade the perineural space are
especially ominous due to the grossly infiltrative nature of many of these lesions and the likelihood of
marginal or incomplete resection in these sites. Others include the size of the tumor and how far it has
spread in the immediate area. Tumors that are larger in size and those that have extended into adjacent
structures have been observed to have a poor prognosis [7]. This is so because there is always a problem
of getting clean margins of the tumor in these cases hence leading to a probability of disease remnants
and consequently a high chance of disease relapse. The staging of cancer can also be done using the
TNM (tumor-node-metastasis) staging system and cancer which are at higher stages often accorded
poor survival rates [8]. Another significant Prognostic indicator is the histological grading of ACC.
ACC is typically classified into three histological subtypes: These patterns include cribriform, tubular
as well as solid patterns. The cribriform and tubular patterns are the less aggressive ones and are linked
with favorable prognosis while the solid variant is more malignant and related to poor survival [9].
Tumor calcification is one of the most important factors pointing to poor prognosis because it shows
increased biological activity of the tumor. As with TNM staging, perineural invasion a characteristic of
ACC is used for prognosis [10]. Perineural invasion is frequently detected in ACC and it doesn't need
to always lead to poor prognosis; however, extensive perineural spread especially when the tumor
invades the major nerve trunks has been found to correlate with an increased risk of recurrence and
distant metastasis [11]. It is also revealed that the involvement of several nerves; for instance, the facial
nerve can create obstacles during the treatment and prognosis due to the pathways of the tumor through
nerves. Surgery remains the main modality of treatment of ACC of the head and neck and it is frequently
accompanied by adjuvant radiation therapy. Nevertheless, the attainment of negative surgical margins
is not always easy, particularly when the tumor is located near vital structures such as the skull base or
facial nerves [12,13].

Objectives

The study's main objective is to find the prognostic factors and survival in adenoid cystic carcinoma of
the head and neck.

Methodology
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This retrospective study was conducted at JPMC Abbasi Shaheed Hospital Karachi and LUMHS
Jamshoro from 2020 to 2024. Data were collected from 45 patients diagnosed with adenoid cystic
carcinoma (ACC) of the head and neck and treated between 2020 to 2024. Patients with confirmed
histological diagnosis of ACC in the head and neck region, and their medical records were complete,
allowing for detailed analysis of their treatment and outcomes were included in the study. The treatment
history of each patient included surgery, radiation therapy, or a combination of both modalities. Patients
whose records were incomplete or who received treatment outside the designated timeframe were
excluded from the study.

Data Collection

Demographic information, including age and gender, was recorded to identify any correlations between
these factors and survival outcomes. Several features regarding the tumor were recorded in detail
including tumor size, position, type of histology, and infiltration of perineural. Surgical reports offered
data on margin availability (whether the margins of the surgery were negative or positive,) which has
been proven to predict the likelihood of local recurrence. A classification system used in this work was
the TNM staging system and it was used to categorize the tumors based on their size and the degree of
invasiveness. The employments of the radiation treatment and concomitant with the operations were
mentioned. Various predictors were evaluated in this study to analyze their effect on the survival of
people afflicted with ACC of the head and neck.

Statistical Analysis

Data were analyzed using SPSS (v29). Descriptive statistics summarized patient demographics, tumor
characteristics, and treatment modalities. To assess survival outcomes, Kaplan-Meier survival curves
were generated, providing visual representations of overall survival (OS) and disease-free survival
(DFS) rates. Cox proportional hazard models were used to examine the impact of each prognostic factor
on survival outcomes.

Results

Data were collected from 45 patients. The mean age of the patients was 52.31+3.49 years and there
were 19 (42.2%) male and 26 (57.8%) female patients. Tumor is located in major salivary glands in 30
(66.7%) and minor salivary glands in 15 (33.3%) patients. Out of 45, 24 (55.6%) patients are from TNM
stages | and Il, and 20 (44.4%) are from TNM stages Il and 1V. 35 (77.8%) patients came across
radiotherapy measures and 10 (22.2%) did not come across any type of therapy.

Table 1: Patient Demographics and Tumor Characteristics

Characteristic Value Percentage (%)
Mean Age (years) 52.31+3.49 -
Gender

Male 19 42.2%
Female 26 57.8%
Tumor Location

Major Salivary Glands 30 66.7%
Minor Salivary Glands 15 33.3%
Histological Subtype

Cribriform 24 53.3%
Tubular 12 26.7%
Solid 9 20.0%

Tumor Stage
Stage I-11 25 55.6%
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Stage I1I-1V 20 44.4%

Perineural Invasion

Present 20 44.4%

Absent 25 55.6%

Surgical Margins

Negative 28 62.2%

Positive 17 37.8%

Distant Metastasis at Diagnosis 8 17.8%

Radiation Therapy

Yes 35 77.8%

No 10 22.2%
Gender Distribution ?Sl:ﬁstological Subtype Distribution

Tumor Location

20

Minor Salivary Glands

Majer Salivary Glands

Male Female ¢ Cribriform Tubular Solid

Figure 01 shows the demographic data of patients.

The distribution of primary tumor sites in patients with adenoid cystic carcinoma (ACC) showed that
the majority of tumors (66.7%) originated in the major salivary glands, with the parotid gland being the
most common site (40.0%), followed by the submandibular gland (17.8%) and sublingual gland (8.9%).
Tumors in the minor salivary glands accounted for 33.3% of cases, with the sinonasal tract (13.3%) and
oral cavity (11.1%) being the most frequent locations. Less common sites included the nasopharynx
and larynx/trachea, each representing 4.4% of the cohort.

Table 2: Distribution of Primary Tumor Sites in Patients with Adenoid Cystic Carcinoma (n =
45)

Primary Tumor Site Number of Patients Percentage (%)
Major Salivary Glands 30 66.7%

Parotid Gland 18 40.0%
Submandibular Gland 8 17.8%
Sublingual Gland 4 8.9%

Minor Salivary Glands 15 33.3%

Oral Cavity 5 11.1%
Sinonasal Tract 6 13.3%
Nasopharynx 2 4.4%
Larynx/Trachea 2 4.4%

Patients with early-stage tumors (Stage I-11) exhibited the highest OS rate of 85% and DFS rate of 75%.
In contrast, those with advanced-stage tumors (Stage I11-1V) had considerably lower rates at 50% OS
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and 40% DFS. Histological subtypes also influenced outcomes, with cribriform tumors showing better

survival rates compared to solid tumors.

Table 3: Survival Outcomes by Prognostic Factors

Prognostic Factor 5-Year OS Rate (%) 5-Year DFS Rate (%)
Overall Cohort 70% 60%
Tumor Stage

Early-stage (Stage I-1I) 85% 75%
Advanced-stage (Stage I1I-1V) 50% 40%
Histological Subtype

Cribriform 80% 70%
Tubular 75% 65%
Solid 40% 30%
Surgical Margins

Negative 78% 70%
Positive 55% 45%
Perineural Invasion

Present 60% 50%
Absent 80% 70%
Distant Metastasis

Present 30% 25%
Absent 80% 70%

The tumor stage significantly affects survival, with patients in advanced stages (I11-1V) having a 2.5
times higher risk of mortality compared to those in early stages (I-11) (p=0.01). Similarly, solid
histological subtypes present a 3.0 times greater risk compared to other subtypes (p=0.03). Positive
surgical margins are associated with a 2.8 times increased risk of adverse outcomes (p=0.02). Although
perineural invasion shows a higher risk (HR=1.8), its p-value of 0.06 suggests it may not be statistically

significant.

Table 4: Multivariate Analysis of Prognostic Factors for Overall Survival

Prognostic Factor Hazard Ratio 95% Confidence Interval p-
(HR) (CD value

Tumor Stage (III-IV vs. I-1I) 2.5 1.3-4.8 0.01

Histological Subtype (Solid vs. others) 3.0 1.4-6.5 0.03

Surgical Margins (Positive vs. 2.8 1.5-53 0.02

Negative)

Perineural Invasion (Present vs. 1.8 0.9-3.4 0.06

Absent)
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Figure 02: It shows the 5-year survival and disease-free survival rates by prognostic factors

Patients with advanced tumor stages (I11-1V) are 2.5 times more likely to experience mortality than
those with early-stage tumors (I-11) (p=0.01). Solid histological subtypes carry a 3.0 times higher risk
compared to cribriform or tubular types (p=0.03). Positive surgical margins also significantly increase
the risk of adverse outcomes by 2.8 times (p=0.02). Distant metastasis shows the highest risk, with an
HR of 3.5 and a p-value of 0.001, indicating a strong association with poorer survival. Conversely, the
presence of perineural invasion suggests a higher risk (HR=1.8), but its p-value of 0.06 indicates it is
not statistically significant.

Table 5: Cox Proportional Hazards Model for Multivariate Analysis of Prognostic Factors in
Adenoid Cystic Carcinoma (ACC) (n = 45)

Prognostic Factor Hazard Ratio 95% Confidence Interval p-
(HR) (ChH value
Tumor Stage (III-IV vs. I-1I) 2.5 1.3-4.38 0.01
Histological Subtype (Solid vs. 3.0 14-6.5 0.03
Cribriform/Tubular)
Surgical Margins (Positive vs. Negative) 2.8 1.5-53 0.02
Perineural Invasion (Present vs. Absent) 1.8 09-34 0.06
Distant Metastasis (Present vs. Absent) 3.5 1.8-6.9 0.001
Radiation Therapy (Yes vs. No) 0.7 03-14 0.15
Discussion

This study provides valuable insights into the prognostic factors influencing survival and recurrence in
patients with adenoid cystic carcinoma (ACC) of the head and neck. These aspects promote an increased
understanding of several clinical factors such as T-stage, histological type, surgical ownership,
perineural invasion, and distant metastasis impacting the OS as well as disease recurrence in patients
with PCA [14,15]. They are consistent with data found in other studies: high aggressiveness of the M1
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stage and solid histological type and importance of negative margin resection. Of the two pathologic
parameters, tumor stage was shown to be substantially relevant to both overall survival and disease
recurrence. Patients with early ACC [Stage | and I1] did better with 5 years OS of 85% while those with
advanced ACCJ Stage Il & IV] had 50%. This is in line with previous studies showing that early-stage
cancer of small size and localized to a particular structure are more completely resected and therefore
less likely to recur and metastasize distantly [16]. Larger and more invasive tumors are found in the
advanced stages and are more difficult to manage and also result in high rates of residual disease after
surgery thus a poor prognosis. By far, the histological subtype of ACC was significant to prognosis
[17]. These subtypes were significantly related to each other to the extent that the solid subtype was
established to be correlated with a low survival rate and high recurrence rate as compared to cribriform
and tubular subtypes. Cribriform histology yielded a 5-year OS rate of 80% while that of solid histology
was 40% [18]. These results provide evidence for the idea that solid ACC is a biologically more
aggressive disease that is both less differentiated and more likely to progress more quickly than other
variants. The nature of solid histology as an independent risk factor for poor prognosis lends strong
support to early and aggressive therapy of such patients. The study proved that the status of surgical
margins plays a significant role in the chances of survival as well as recurrence of the disease. As for
surgical outcome, patients with negative SM had significantly better 5-year OS: 78.0% vs. 55.0%, in
patients with positive SM [19]. The presence of positive margins indicates the presence of tumor cells
which are left behind after surgery, and which make local recurrence more probable. It is rather difficult
to obtain negative margins during ACC, especially in the case of perineural invasion or with tumors
located in some anatomic site, such as the skull base [20]. At the same time, as Dusenbery points out,
these data underscore once again the role of the complete tumor resection whenever feasible.
Morphological features such as perineural invasion were observed to be characteristic of ACC and they
showed that perineural invasion was significantly linked with increased recurrence and decreased
survival rate. Among the patients with perineural invasion, 55% of them developed the recurrence of
the tumor and the 5-year overall survival rate of the group was 60% [21]. The perineural spread of ACC
is challenging to treat since the disease may also spread beyond necessary surgical margins, and thus
excision. Secondly, perineural invasion may also promote the distribution of tumor cells to other sites
in the body, through making use of the nerves for their transportation. Thus, their results support the
utilization of a combined-symptomatic strategy in cases of perineural invasion possibly implying more
invasive surgeries and additional treatments [22]. In this sample, distant metastasis especially to the
lungs was shown to be an independent predictors of adverse outcomes. In the patients with distant
metastases, the five-year overall survival was found to be 30%, whereas in the patients with no
metastases identified, it was 80%. ACC has been known to be a slow-growing cancer thus majority of
patients experience late onset of metastization many years after treatment [23]. These late recurrences
are known to affect long-term survival, even among patients who had good responses to local
treatments. The high occurrence of distant metastasis should also be a concern amongst ACC patients
the cancer hence calls for regular follow and monitoring to ensure early detection of metastasis within
the cancer stage and its effective management. Notably, however, radiation therapy administered in the
majority of patients in this study could not prove to enhance the overall survival rate in multiple variable
pooled analysis [24]. This could be a result of the low sample size in the study or the fact that radiation
therapy mainly has a local effect in minimizing the chances of recurrence rather than having distant
metastatic abilities. Some of the limitations in this study should include the following [25]. First, the
type of analysis being retrospective may have led to a selection bias. This study has a small sample size
hence the results may not be generalizable to other similar health facilities. Also, the data used in the
study were obtained from medical records implying that some patients had missing information when
filling their records. It may also have implications for the results due to the irregular follow-up
mechanism interval and differences in treatment regimens among institutions.

Conclusion

It is concluded that tumor stage, histological subtype, surgical margin status, perineural invasion, and
distant metastasis are key prognostic factors influencing survival and recurrence in adenoid cystic
carcinoma of the head and neck. Early-stage disease, negative surgical margins, and cribriform or
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tubular subtypes are associated with better outcomes, while advanced-stage tumors, solid histology, and
distant metastasis predict poorer prognosis. This highlights the need for an aggressive, multidisciplinary
treatment approach and long-term follow-up in high-risk patients.
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