

[image: Exploration of High-Grade Transformation and Postoperative Radiotherapy on Prognostic Analysis for Primary Adenoid Cystic Carcinoma of the Head and Neck]
Exploration of High-Grade Transformation and Postoperative Radiotherapy on Prognostic Analysis for Primary Adenoid Cystic Carcinoma of the Head and Neck





ORIGINAL RESEARCH

published: 09 April 2021

doi: 10.3389/fonc.2021.647172

[image: image2]


Exploration of High-Grade Transformation and Postoperative Radiotherapy on Prognostic Analysis for Primary Adenoid Cystic Carcinoma of the Head and Neck


Yuelu Zhu 1†, Xinyi Zhu 1†, Xuemin Xue 1, Ye Zhang 2, Chunfang Hu 1, Wenchao Liu 1 and Haizhen Lu 1*


1 Department of Pathology, National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing, China, 2 Department of Radiation Oncology, National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing, China




Edited by: 
Kunyu Yang, Huazhong University of Science and Technology, China

Reviewed by: 
Fiori Alite, Geisinger Commonwealth School of Medicine, United States

Jianming Ding, Fujian Provincial Cancer Hospital, China

*Correspondence: 
Haizhen Lu
 haizhen_lu@qq.com


†These authors have contributed equally to this work and share first authorship


Specialty section: 
 This article was submitted to Radiation Oncology, a section of the journal Frontiers in Oncology


Received: 29 December 2020

Accepted: 10 March 2021

Published: 09 April 2021

Citation:
Zhu Y, Zhu X, Xue X, Zhang Y, Hu C, Liu W and Lu H (2021) Exploration of High-Grade Transformation and Postoperative Radiotherapy on Prognostic Analysis for Primary Adenoid Cystic Carcinoma of the Head and Neck. Front. Oncol. 11:647172. doi: 10.3389/fonc.2021.647172




Background

Despite Adenoid cystic carcinoma (ACC) with cribriform or tubular components being recognized as a potentially indolent malignancy, ACC displaying solid or, more rarely, high-grade transformation (HGT) components is considered a more aggressive variant of the disease. As it is difficult to measure the proportion of the solid component objectively, and the role of HGT in the current grading system remains unclear, the prognostic influence of tumor grading remains controversial. In addition, postoperative radiotherapy (PORT) has been proven to be effective in local control of ACC of the head and neck (ACCHN) with a high rate of nerve invasion and close surgical margin. However it remains to be explored that whether PORT could improve the survival of patients with ACC, particularly those with HGT.



Methods

A series of 73 surgically treated primary ACCHN cases were retrospectively accessed. Immunohistochemical staining was performed to observe the biphasic ductal-myoepithelial differentiation and to identify the HGT components of ACC for tumor grading. The correlation between tumor grading and clinicopathological characteristics was analyzed. Univariate and multivariate prognostic analysis were performed for progression-free survival (PFS) and overall survival (OS).



Results

Of the 73 included cases, 47 were grade I-II ACC and 26 were grade III ACC. Among the grade III cases, 14 with loss of biphasic ductal-myoepithelial differentiation identified by immunostaining were classified as HGT, and could be distinguished from conventional grade III cases. These HGT cases were correlated with a high propensity of lymph node metastases and more advanced stage. Univariate analysis demonstrated that tumor grading, perineural invasion, T stage, stage groups, and PORT were predictors for PFS, whereas tumor grading, margin status, and PORT were predictors for OS. However, only tumor grading and PORT were independent predictors for PFS and OS. The patients with HGT had significantly worse prognosis than those with conventional ACC. Moreover, disease progression tended to occur more frequently in younger patients. Among the patients with HGT, those who received PORT had a longer median survival time than those who did not.



Conclusion

HGT ACC identified by loss of biphasic differentiation should be considered in tumor grading. Tumor grading and PORT were independent predictors for disease progression and OS in surgically treated ACCHN patients.
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Introduction

Adenoid cystic carcinoma (ACC) is one of the most common minor salivary gland malignancies originated from the oral cavity, and is characterized by extensive invasion, frequent local recurrence, and delayed distant metastases (1). The overall 5-, 10-, and 15-year survival rates for patients with ACC of the head and neck (ACCHN) were 90.3, 79.9, and 69.2%, respectively, and radical surgery of the primary tumor has been shown to be beneficial for survival (2). Histologically, ACC is comprised of luminal ductal cells and abluminal basal/myoepithelial cells. The three major architectures of ACC are tubular, cribriform, and solid patterns. Although it is generally considered that ACC is potentially indolent, half a century ago, researchers noticed that some ACC cases presented as high grade malignancies with predominant solid morphology and rapidly worsening behavior (3–5). At present, several tumor grading systems based on histological patterns can be applied for ACC prognostic prediction (6–8). However, it is difficult to measure the proportion of solid components and to distinguish the solid and mixed components objectively. Since the concept of ACC with high-grade transformation (HGT) was formally proposed in 1999 (9), it has been debated whether HGT ACC should be regarded separately as rare cases or whether they should be integrated into the tumor grading system as a whole to evaluate their biological behavior. This study explored which method of classification would be more helpful for prognostic prediction and clinical practice. In addition, in patients with ACCHN, the surgical field involves vital organs and structures, which makes it difficult to achieve the optimal safe margin. As a result, latent residual lesions may increase the tendency of disease recurrence and decrease long-term survival. Postoperative radiotherapy (PORT) has been shown to be an effective auxiliary postoperative treatment to delay local recurrence of ACC (10). Here we further explore the effect of PORT on the survival of patients with ACC, especially those with HGT ACC.



Materials and Methods


Patients and Treatments

Our study comprised 73 patients with primary ACCHN who underwent surgery at National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and Peking Union Medical College, between July 2010 and April 2018. Of the included patients, 33 were male and 40 were female. The age of the patients ranged from 21 to 76 (median, 50) years old. The ACCHN cases originated from major salivary glands (n = 17), nasal cavity and paranasal sinuses (n = 15), lip and oral cavity (n = 15), trachea (n = 9), pharynx (n = 7), external auditory canal (n = 5), larynx (n = 3), and lacrimal gland (n = 2). Twenty-nine patients received surgery alone, and 39 patients received surgery with PORT. Of these 39 patients, 28 were treated in our hospital and two patients were administrated with concurrent nimotuzumab. The most common prescription dose for tumor bed of the primary site was 60–66 Gy; the high-risk area of the clinical tumor volume was 60 Gy, and the low risk area of the clinical tumor volume was 51 Gy. The dose was increased to 70 Gy when a positive margin or gross residual disease was present. The detailed techniques and doses used for the remaining 11 patients from other hospitals were unknown. Information regarding postoperative therapy was unavailable in five patients who were lost of follow-up after surgery.



Histopathological Reevaluation

All of the slides were reviewed by three experienced pathologists (Zhu YL, Hu CF, and Lu HZ). If there was any disagreement on diagnosis, a consensus was reached by simultaneous review using a multi-headed microscope. The tumors were categorized using the Perzin/Szanto grading system as follows (7, 11): grade I–II, with <30% solid components; and grade III, with >30% solid components. The major histopathological criteria of HGT was recommended by Seethala et al. as follows (12): 1) At least two to three times the size of grade I–II ACC nuclei; 2) fibrocellular desmoplastic stroma; 3) solid confluent nests to sheets, often filling a 40× high power field (hpf); 4) unique features, such as micropapillae or squamoid areas; 5) an incomplete abluminal cell layer and at least focally absent by immunohistochemistry; and 6) overexpression of p53. All of the tumors were staged according to AJCC 8th edition (13), except the tumors of external auditory canal and trachea were staged according to the original literatures (14, 15).



Immunohistochemical Staining

Immunohistochemical staining was performed with an immunoperoxidase technique using the automated Leica BOND-MAX machine. Positive and negative controls were included in the staining reaction, and information on the prediluted antibodies is shown in Table 1. The expression of biomarkers was estimated semi-quantitatively. For the biomarkers of luminal ductal cells and abluminal basal/myoepithelial cells, positive expression was defined when the proportion of positive cells was greater than 10%, and negative or focal positive expression was defined when the proportion was less than 10%. Loss of biphasic differentiation was defined in the absence of either luminal ductal cells or abluminal basal/myoepithelial cells, identified by negative or focal positive expression of corresponding biomarkers. For p53, aberrant expression was defined when the proportion of strong nuclear positive cells was greater than 60% or if the staining was completely negative. Scattered expression of p53 was defined when the intensity of staining was inconsistent (16, 17).


Table 1 | Antibodies for immunohistochemical staining.





Follow-Up

The duration of progression-free survival (PFS) was measured from the day of surgery to the day of disease progression, death, or last contact (October, 2020). The duration of overall survival (OS) was measured from the day of surgery to the day of death or last contact (October, 2020). The follow-up information was collected from clinical records or via telephone interview. The median follow-up time was 35.25 (3–109) months and 53 (4.5–119) months for PFS and OS, respectively. Five patients were lost to follow-up after surgery.



Statistical Analysis

All statistical analyses were performed using SPSS software (IBM SPSS Statistics, version 19). Correlations between tumor grading and clinicopathological characteristics were calculated using the χ2 test. The differences in immunophenotypes between conventional grade III cases and HGT cases were calculated by Fisher exact test. The survival curves and median survival time were generated from the Kaplan–Meier method and log rank test. Multivariate analyses were performed by forward stepwise Cox regression. P-values <0.05 were considered statistically significant.




Result


Clinicopathological Characteristics

Forty-seven cases were classified as grade I–II, and 26 cases were classified as grade III. PNI and close margin (<1mm) status were observed microscopically in 83.6% (n = 61) of cases and 84.9% (n = 62) of cases, respectively. Twenty patients had T1 or T2 disease, 34 patients had T3 disease, and 19 patients had T4 disease. Nine patients had lymph node metastases (LNM), and 25 patients did not. The remaining 39 patients did not receive lymph node dissection. Nineteen patients had stage I or II disease, 31 patients had stage III disease, and 23 patients had stage IV disease. The data are shown in Table 2.


Table 2 | Clinicopathological characteristics.





Difference in Histopathological Features and Immunophenotypes Between Conventional Grade III ACC and HGT ACC

Immunohistochemical staining was performed in 26 grade III cases (Table 3). All of the 14 HGT cases were grade III, and, with the exception of one case, all lacked basal/myoepithelial cells, as defined by negative or focal expression of p63. As the exception, one case had weak staining of p63 in the squamoid area of the HGT components. Seven of the HGT cases exhibited classic HGT features, including severe nuclear atypia, desmoplastic stroma, expanded solid nests, and loss of p63 staining for abluminal basal/myoepithelial cells (Figures 1A, B). The remaining seven HGT cases exhibited moderate nuclear atypia, myxoid/hyaline matrix, small solid nests, and loss of p63 staining for abluminal basal/myoepithelial cells (Figures 1C, D). Aberrant expression of p53 existed in four of the 14 HGT case. Ki-67 index was greater than 20% in 9 (64.3%) of the total HGT cases. The remaining 12 conventional grade III cases still showed obvious cribriform components mixed with solid areas, basaloid cells lacking cytoplasm, and the presence of a p63 stained basal/myoepithelial cell layer (Figures 1E, F). All of the conventional grade III cases had scattered expression of p53. The Ki-67 index was greater than 20% in only 1 (8.3%) of these cases. Positive CK7 expression was detected in all of the 26 cases, and there was no significant difference in the expression of CK5/6 and S100 between conventional grade III cases and HGT cases. The summarized histopathological features and immunophenotypes are shown in Supplementary Material 1.


Table 3 | Differences in immunophenotypes between conventional grade III and HGT ACC.






Figure 1 | (A) Classic high-grade transformation (HGT) features, including severe nuclear atypia, desmoplastic stroma, and irregular solid nests (100×). (B) Absence of p63 staining in HGT components compared with positive staining in a few cribriform-tubular structures within the same microscope field (100×). (C) Non-classical HGT features include moderate nuclear atypia, myxoid/hyaline matrix, and more regular solid nests (100×). (D) Obvious incomplete p63 staining in a non-classic HGT case (100×). (E) Conventional grade III ACC usually presents as mixed cribriform and solid patterns (100×). (F) The p63 stained basal/myoepithelial cell layer was still within the mixed architecture of conventional grade III ACC (100×).





Correlation Between Tumor Grading and Clinicopathological Characteristics

Tumor grading was correlated with LNM (P = 0.009) and stage groups (P = 0.039), but was not correlated with sex, age groups, primary sites, PNI, margin status, T stage, or PORT (Table 4). Among the 34 patients with lymph node dissection, 13% (3/23) of patients with grade I–II had LNM, 25% (1/4) of patients with conventional grade III had LNM, and 71.4% (5/7) of patients with HGT had LNM. Among all cases, 70.2% (33/47) of patients with grade I–II, 66.6% (8/12) of patients with conventional grade III, and 92.9% (13/14) of patients with HGT had stage III–IV disease.


Table 4 | Correlation between tumor grading and clinicopathological characteristics.





Survival Analysis

Local recurrence occurred in 11 patients, two of whom also had sternum metastasis and LNM, and three also had lung metastases. Distant metastasis was the only progressive event in 19 patients. The most common metastatic site was the lung, and other sites included the parietal bone, dura meter, liver, chest wall, and cervical subcutaneous tissue. Univariate analysis of PFS demonstrated that tumor grading (P < 0.001; Figure 2A), PNI (P = 0.004; Figure 2B), T stage (P = 0.004; Figure 2C), stage groups (P = 0.015; Figure 2D), and PORT (P = 0.013; Figure 2E) were significant factors. Death occurred in 13 patients. Univariate analysis of OS demonstrated that tumor grading (P < 0.001; Figure 3A), margin status (P = 0.049; Figure 3B), and PORT (P = 0.028; Figure 3C) were significant factors. Patients with more advanced stage had worse outcomes, although this result was not significant (P = 0.07; Figure 3D). The comparison of the median survival time among different variables for PFS and OS is shown in Table 5. All of the 11 patients with a distance greater than 1 mm from the surgical margin were alive at the end of follow-up, whereas 13 of the 53 patients with distance less than 1 mm from the surgical margin were dead at the end of follow-up. As a result, the median OS time of the margin status could not be calculated.




Figure 2 | Survival curves for progression-free survival (PFS) (A) Tumor grading, (B) Perineural invasion (PNI), (C) T stage, (D) Stage groups, and (E) Postoperative radiotherapy (PORT).






Figure 3 | Survival curves for overall survival (OS) (A) Tumor grading, (B) Margin status, (C) Postoperative radiotherapy (PORT) and (D) Stage groups.




Table 5 | Comparison of the median survival time among prognostic predictors on univariate analyses.



Multivariate analysis of PFS demonstrated that tumor grading, age groups, and PORT were independent factors. With regard to grade I–II cases, the hazard ratio (HR) of conventional grade III cases was 5.035 (95% confidence interval [CI] = 1.979–12.814, P = 0.001), while that of HGT cases was 9.616 (95% CI = 3.222–28.697, P < 0.001). With regard to patients aged ≤50 years, the HR of patients >50 years old was 0.321 (95% CI = 0.138–0.747, P = 0.008). With regard to patients who received PORT, the HR of patients who did not was 3.895 (95% CI = 1.636–9.273, P = 0.002). Multivariate analysis of OS demonstrated that only tumor grading and PORT were independent factors. With regard to grade I–II cases, the HR of conventional grade III cases was 1.77 (95% CI = 0.318–9.849, P = 0.514), while that of HGT cases was 10.728 (95% CI = 2.998–38.393, P < 0.001). With regard to patients who received PORT, the HR of patients who did not was 4.336 (95% CI = 1.214–15.489, P = 0.024). The data of multivariate analysis is shown in Table 6.


Table 6 | Multivariate Cox regression analysis.



In addition, for the six HGT patients who received PORT, the median PFS was 39.5 months, whereas the median OS was not reached. For the six HGT patients who did not receive PORT, the median PFS was 7 months, whereas the median OS was 18 months (Table 7).


Table 7 | Comparison of the median survival time between patients with HGT and PORT and patients with HGT and no PORT.






Discussion

ACC is a biphasic ductal-myoepithelial differentiated malignant tumor which usually appears in a mixed form. The major histological structures include tubular, cribriform, and solid patterns. Spiro et al. (6) graded ACC histologically according to whether the solid area of the tumor was greater than 50%. Their subsequent study revealed that staging had a greater impact on prognosis than histological grading (18). Another more widely used grading system was based on whether the solid components of ACC were greater than 30% (7, 11). A later study demonstrated the prognostic significance of tumor grading was independent of staging (19). However, some scholars believe that the grading method based on the proportion of solid components is arbitrary (20). Moreover, in clinical practice, the histological features of ACC usually present as complex architectures with more than one pattern. In this situation, whether solid components that coexist with tubular or cribriform patterns indicate a worse prognosis need to be further explored (21). Weert et al. (8) found that the existence of any solid component in ACC was an adverse prognostic factor. Later studies also found that compared with solid components greater than 30%, the presence of solid components was an independent prognostic factor of recurrence-free-survival and OS (22, 23). In our opinion, neither the presence nor the proportion of solid components reflected the lethality of the most aggressive components of the tumor on patient survival. Although most ACC cases are indolent and have delayed mortality, if patients with highly aggressive components could be distinguished from those with indolent tumor at an early stage, more attention and appropriate treatment strategies could be given. This may have significant implications in the prognosis of these patients.

The most aggressive components of ACC are generally considered to be the HGT components, as a synonym of anaplasia or dedifferentiation, which was first formally described in ACC by Cheuk et al. (9). Later, Seethala et al. (12) summarized the histopathological characteristics from 11 HGT cases in detail. However, in view of the complexity of diagnostic criteria emphasized by the subjective descriptive features, very few cases are likely to satisfy the diagnosis of HGT. Indeed, most previous studies have been case reports or small series (24). In a large series with 135 cases of salivary gland ACC, there were only 16 cases with HGT (22). Even in this study, no statistical difference in LNM and prognosis of HGT ACC could be obtained due to the small number of cases. Since ACC is generally considered to originate from intercalated duct, the histological origin determines biphasic ductal-myoepithelial differentiated characteristic of ACC. We believe that the diagnostic essentials of HGT should be focused on the loss of biphasic differentiation of ACC. Both Cheuk et al. (9) and Seethala et al. (12) emphasized the absence of a basal/myoepithelial cell layer in HGT diagnosis. This may be attributed to the belief that overgrowth of ductal components rather than myoepithelial components leads to lethal events. In this series, there were 26 cases of grade III, 14 of which were recognized by loss of biphasic differentiation, represented by the absence of basal/myoepithelial cell immunostaining. Although one of the cases had weak p63 staining in the squamoid area of the tumor, this expression of p63 was not abluminal-staining pattern. Besides squamoid area is regarded as one kind of unique features of HGT components according to the HGT criteria. Therefore the expression of p63 in this case did not affect the diagnosis of basal/myoepithelial cell absence.

Seethala et al. (12) recommended that HGT be diagnosed as the presence of at least three of the major criteria. Of the 14 cases, seven met the rigorous criteria, whereas the remaining seven met less than three of the major criteria. Although these seven cases do not completely fulfill the major criteria for HGT, we still insist that all the 14 cases should be classified as HGT ACC. First of all, previous studies have outlined that transformed components exist in HGT ACC cases (9, 12, 25). This morphological transition may be evidence that gradual loss of basal/myoepithelial cell differentiation occurs during the HGT process. This histological transition could also be observed in our cases (Figure 1). Furthermore, the LNM rate of the HGT group was significantly higher than that of the other groups (P = 0.009). Besides, the Ki-67 index of the HGT cases was higher than that of the conventional grade III cases (P = 0.005), indicating that the HGT cases had higher proliferative activity. More importantly, although there was no significant prognostic difference between HGT cases and conventional grade III cases with regard to PFS, there was in terms of OS. Indeed, only two of the 12 conventional grade III patients died during the 80–99 months after surgery, whereas seven of the 14 HGT patients died during the 7.5–61 months after surgery (Supplementary Material 2). For patients with conventional grade III and HGT, the median OS was 99 months and 50 months, respectively. The OS curve showed a significant difference between the HGT group and the conventional grade III group. The data from Cox stratification analysis of OS also showed that there was no significant difference between patients with conventional grade III and those with grade I–II, whereas the risk of death in patients with HGT was much higher than in those with grade I–II (HR = 10.728, P < 0.001). These results support our point of view that loss of basal/myoepithelial cell differentiation is the most important criterion of HGT. The absence of the myoepithelial cell layer in ACC probably indicates ductal cell overgrowth of the tumor accompanied by more aggressive behavior. As a result, patients with HGT tumors in our series account for 19% of the primary ACCHN cases. Interestingly, a previous study from Fordice et al. (26) considered solid features as fulfilling two criteria: >10% of solid components, and the presence of an anaplastic area within the solid architecture. Their study confirmed the adverse impact of solid features in univariate prognostic analysis. Indeed, the anaplasia of ACC is equivalent to the HGT components. In view of the finding from a previous meta-analysis that a higher LNM rate correlates with solid or higher grade ACC (27), it may be that the unidentified HGT ACC tumors also play a crucial role. Our study used basal/myoepithelial cell biomarkers to identify whether the solid area possess biphasic differentiation or not, and further confirmed the predictive role of tumor grading independent of staging under the premise of HGT ACC identification.

In our study, although age groups were not statistically significant in univariate analysis, younger patients had worse prognosis in terms of PFS in multivariate analysis. Among the 14 patients with HGT ACC, six were ≤50 years old and eight were >50 years old. Given that the age groups were not correlated with tumor grading in our study, the finding that HGT components are more likely to occur in the elderly as described in previous literatures (9, 12) may not hold true for all cases. In our study, T4 or stage IV disease was slightly more common in younger patients than older patients (Supplementary Material 2). Both T stage and stage groups were significant on PFS univariate analysis. This more advanced stage might lead to the worse prognosis of the younger patients, despite no independent prognostic significance on the staging factors themselves. Besides, our study revealed no correlation between primary sites and tumor grading. We found that HGT ACC could originate from superficial sites such as the submandibular gland, and was associated with LNM and poor outcome. Although the surgical margin was significant on OS univariate analysis, it was not an independent factor. In our study, the rates of close margin status and PNI were 84.9 and 83.6%, respectively. We agree with the previously held opinion that a sufficient safe margin of ACCHN is difficult to achieve due to the infiltrative and perineural characteristics of this disease (10, 22).

Radical surgery and PORT are the standard treatments for patients with high-risk factors such as advanced stage, nerve invasion, or residual tumor (28). Safina et al. indicated that the 10-year local recurrence survival rate of patients with PORT and no PORT was 90.1 and 41.6%, respectively (29). A multi-center retrospective study in Japan confirmed that sufficient radiation therapy (≥60 Gy) was beneficial for OS and was effective for local control (30). Moreover, Stefano et al. (31) revealed that the prognosis of patients with salivary ACC with lung metastases was better than that of patients with metastases to the liver, bone, and other sites. Although PORT could not prevent distant metastases, for patients with subclinical distant metastases, Chen et al. believed that better local control will be important to delay disease progression and maintain quality of life (32). Given that the ACCHN patients in this retrospective study had higher rates of PNI and close margin status, it was expected that PORT should be employed in more patients. However, only 57.4% patients received PORT, which might be due to the low acceptance of PORT from some patients in this series. Our study confirmed that patients who received PORT obtained significant benefits, both in terms of disease progression and OS, compared with patients who did not. However, there remains further work to be done to improve patients’ acceptance of PORT. Recent studies revealed that carbon ion radiotherapy assisted by treatment planning software such as a raster-scanning system could decrease the complication rate and elevate treatment efficiency (28, 33), which shows promise for future treatment strategies. Although patients with HGT had worse prognosis in our study, those who received PORT had a longer median survival time than those who did not (Table 7). Moreover, among the six patients with HGT who did not receive PORT, one suffered from tumor recurrence 3 months after surgery. This patient received PORT after removal of the recurrent lesion and survived a total of 61 months after the initial operation. Another patient with HGT received chemotherapy at the local hospital as a result of sternal metastasis that occurred 7 months after surgery; and survived a total of 50 months after surgery. Deaths occurred within 2 years of surgery in the remaining four patients with HGT who did not receive any adjuvant therapy. Several HGT ACC case reports also showed that patients who received PORT or combined chemo-radiotherapy had no evidence of disease during a follow-up ranging from 5 to 36 months (34–37). Thus, it seems that active postoperative therapy may bring hope to patients who are believed to have poor outcomes. It is though that the loss of basal/myoepithelial differentiation might bring the biological characteristics of ACC closer to those of some high grade carcinomas such as salivary ductal carcinoma, which may be more sensitive to adjuvant therapy. Therefore, research on precise therapy should be explored in patients with ACC with different histopathological grades for long-term survival benefits.



Conclusion

Loss of biphasic differentiation as identified by the absence of basal/myoepithelial cells is the most important diagnostic criterion of HGT ACC. PORT, and tumor grading system including HGT had significant implications on prognosis of surgically treated patients with primary ACCHN. As this is a retrospective study from a single center, further studies should be performed on appropriate therapeutic strategies for patients with different tumor grades.
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