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Abstract
Oral health is essential to the quality of life of individuals. Oral lesions including tumors can disrupt daily activities by causing pain and discomfort during essential functions like mastication, swallowing, and speech. The oral and maxillofacial regions are susceptible to various irritants that can result in diverse injuries, consequently contributing to a broad spectrum of pathology. Histological patterns are characteristic of particular tumors or group of tumors. Thus these particular patterns are essential for the histopathological diagnosis. The knowledge of various patterns in different lesions helps in the diagnosis and delivery of appropriate treatment.
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Introduction
Oral pathology focuses on the study, diagnosis and management of diseases and often reveals characteristic patterns. These patterns can be observed in clinical presentations, radiological images, and especially under the microscope. Understanding these patterns is crucial for differentiating between various lesions and formulating an accurate diagnosis and hence an appropriate treatment planning.   Every pattern is unique and exquisite. However, these patterns cannot be relied upon alone for reaching a diagnosis, as they are subjective and can differ from one eye to another. The basis for different tumor patterns is thought to be the epithelial mesenchymal cell interaction as well as the interaction of various cytoskeletal organelles of these cells. Epithelial mesenchymal interactions (EMIs) are described as a series of programmed, sequential and reciprocal (complex and multiphase) communications between the epithelium and the mesenchyme with its heterotypic cell population, that result in the differentiation of one or both cell populations. Epithelial-mesenchymal interactions, play a significant role in the development and progression of oral tumors. These interactions involve complex signaling pathways and molecular mechanisms that influence cell behavior, migration, and invasion, contributing to cancer development and metastasis1.
 This article is an attempt to highlight various histopathological patterns seen in head and neck lesions.
 
Classification of main Histopathological patterns
1. Glandular
2. Nonglandular 
3.  Spindle cell pattern
4. Round cell pattern
5.  Biphasic

Glandular/pseudoglandular
They are forming gland structures with lumens having polarized cells radiating around a lumen. Various tumors and tumor-like conditions composed of tumor cells that are epithelial or epithelioid, which form distinct glandular or pseudoglandular structures.
a) Tubular pattern: A morphological appearance characteristic of neoplasms which arise from the glandular or ductal (or both) epithelium, consisting of glandular or ductal neoplastic proliferations forming small tubules with a lumen lined by neoplastic cells. 
Seen in Adenoid cystic carcinoma and basal cell adenoma2.
b) Acinar/microacinar pattern: It is characterized by formation of acini which are small sac like structures that resembles glands lined by epithelial layer.
Seen in Acinic cell carcinoma3.
c) Follicular pattern: It is characterized by the presence of proliferating cells forming follicles. These follicles show peripherally located palisaded cells and centrally placed cells of different morphology.
Seen in Follicular ameloblastoma, Clear cell carcinoma, Acinic cell carcinoma4.
d)  Cribriform pattern: It is a specific morphologic pattern seen across different types of neoplasms, defined as cohesive tumor cells with the presence of circular spaces, creating a sieve-like or Swiss cheese appearance, which may or may not be filled with material (basement membrane like/mucinous). These cyst-like spaces are surrounded by uniform monomorphic round cells.
Seen in Adenoid cystic carcinoma2.
e) Canalicular pattern: It is characterized by cords or tubules of epithelial cells arranged in a double row resembling small canals or channels.
Seen in Canalicular adenoma and Basal cell adenoma5.
f)  Hobnail pattern: It is specific microscopic arrangement of endothelial cells, where the nuclei protrude into the lumen of the vessels resembling the head of a hobnail.
Seen in Angiosarcoma, Haemangiomas, Haemangioendotheliomas6.
g) Microcystic/mucinous pattern: Tumor cells show numerous small cyst-like spaces that vary from several microns to  mm or more in size creating a lattice-like or sieve–like appearance. Microcystic spaces surrounded by the tumor cells are filled with eosinophilic proteinaceous material.
Seen in Mucoepidermoid carcinoma, Acinic cell carcinoma, Papillary cystadenoma7.
h) Pseudoglandular pattern: It is a histological appearance where tumor cell form gland like structures but are not true glands due to degeneration of cells, acantholysis or accumulation of basement membrane like material due to cellular proliferation, resulting in diagnostic challenge.
Seen in Adenoid basal cell carcinoma, Adenomatoid odontogenic tumor, Myxoid lyposarcoma8,9.
i) Slit like pattern: It refers to elongated, narrow spaces or channels that resembles slit, formed by the proliferation and alignment of tumor cells or blood vessels.
Seen in Angiosarcoma10.
 
2.  Nonglandular Pattern
 It is the arrangement of epithelial and epitheloid cells that do mot form glands.
a) Trabacular pattern: In Latin word it means ‘little beam’. In a tumor, the neoplastic epithelium is seen in the form of strands that is separated from the connective tissue and forms a network or trabeculae of variable sizes.
Seen in Smooth muscle tumors, Basal cell adenoma, Low grade adenocarcinoma, Sclerosing lymphoma, Merkel cell tumors11. 
b) Plexiform:  In latin it means network or tangle and it is a variation of trabecular pattern that is characterized by the presence of anastomosing chords and strands of proliferating tumor cells forming a network/mesh-like pattern.
Seen in Plexiform ameloblastoma and focally in Pleomorphic adenoma4.
c) Comedo pattern: It refers to ductal expansion caused by solid growth of proliferating cancerous cells with high grade nuclei surrounding a central zone of necrosis. It is a central coagulative necrosis.
Seen in Salivary duct carcinoma12.
d) Palisading Pattern: Palisade is a single layer of long cells, arranged loosely perpendicular to the surface and parallel to each other. 
Seen in Odontogenic keratocyst, Neuroma, Schwannoma, Basal cell carcinoma, Ameloblastoma4,13.
e) Squamoid pattern: It's characterized by cells with abundant, eosinophilic cytoplasm and an epithelial or epithelioid morphology. It looks like squamous cell but may not squamous cell in origin.
Seen in Acanthomatous ameloblastoma. Squamous odontogenic tumor, Malignant melanoma, Adenocarcinomas14.
f) Basaloid Pattern: It's characterized by tightly packed, small, and often dark-staining hyperchromatic cells with a high nuclear-to-cytoplasmic ratio, oval elongated morphology resembling the basal cells of normal epithelium. 
Seen in Basal cell carcinoma, Basaloid squamous cell carcinoma, Basal cell ameloblastoma, Cylindroma 4,15.
g) Alveolar Pattern: It exhibits a single layer of neoplastic cells that adheres to dense fibrous septa with central cells showing loss of cohesion and individual tumor cell necrosis is seen between the fibrous septa resulting in a lung-like alveolar appearance. 
Seen in Malignant melanoma, Intradermal nevi and Rhabdomyosarcoma16.
h) Reticular pattern: It is a mesh like network of fibres due to proliferation of neoplastic cells and create spaces of varying sizes in between the cells.
Seen in Acinic cell carcinoma7.
i) Desmoplastic/ Scirrhous: It is a proliferation of dense fibrous connective tissue stroma surrounding or within the tumor. The stroma in desmoplasia is typically characterized by a dense, hyalinized appearance, with a relative paucity of tumor cells and a disorganized blood vessel infiltration. 
Seen in Desmoplastic ameloblastoma, Sclerosing fibrosarcoma, Basal cell carcinoma4.
j) Pseudocystic pattern: These are the cystic spaces of various sizes and shapes, resulting from degenerative changes within the tumor. 
Seen in Adenoid cystic carcinoma and myxoid liposarcoma2.


1. Spindle cell pattern
 They are elongated cells, with tapered ends, often arranged in bundles or fascicles, which are parallel arrangements of cells. Typically have elongated, oval-shaped nuclei. 
a) Herring bone pattern: It is an interlacing pattern or fascicles of sheets of spindle shaped fibroblasts in collagen background. Tumors are highly cellular showing pleomorphism, mitoses and necrosis.
Seen in Fibrosarcoma, MPNST, Malignant melanoma17.
b) Storiform: It refers to histologic architecture in which plump spindle cells are arranged in short fascicles emanating from a central focus, usually around slit like vessels and have a pinwheel or cartwheel shaped arrangement. It is derived word storea meaning woven. 
Seen in Fibromatosis, Benign/malignant fibrous histiocytoma, Sclerosis fibroma18.
c) Whorled pattern: Here the neoplastic spindle cells are arranged in the form of spirals and swirls around a imaginary stem. 
Seen in Fibrosarcoma, fibromyxoid sarcoma Dedifferentiated liposarcoma17.

d) Sclerosed spindle cell pattern: Tumors showing excessive sclerosis, hence have a less aggressive behavior. 
Seen in Sclerosing fibrosarcoma, Sclerosing liposarcoma, Desmoplastic melanoma Epithelioid sarcoma17,18.
e) Pleomorphic spindle cell pattern: It shows plump spindle-shaped cells resembling fibroblasts arranged in a cartwheel pattern around narrow slit-like vessels. Also, plump round histiocytic cells are seen that are arranged haphazardly. Large number of multinucleated bizarre giant cells are also seen along with numerous mitotic figures. This pattern is a transition from storiform to pleomorphic.
Seen in Malignant fibrous histiocytoma Malignant melanoma, Desmoplastic Spitz nevus, Pleomorphic liposarcoma, Spindle cell carcinoma19.
f) Fibromatosis pattern: In this pattern, uniform spindle cells are loosely arranged. They are mainly mature small fibroblast with bland cytoplasm and prominent nuclei 20.
g) Staghorn pattern: Cells may range from round/oval to slightly spindle. It shows a rich vascular pattern composed of large and small vessels lined by single layer of flattened endothelial cells that are typically angulated, jagged, dilated, branched or forked resembling the antlers of a stag.
Seen in Haemangiopericytoma, SFT, Mesenchymal chondrosarcoma6.





2. Round cell pattern 
It is exhibited by the lesions showing predominant population of small round cells with basophilic nuclei and scanty or no cytoplasm. 
a) Rosette pattern: It is a halo or spoke-wheel like cellular arrangement surrounding a central core resembling a flower shown by round cells. 
Seen in AOT, PNET and Rhabdomyosarcoma21.
b) Lobulated/septate pattern: Small round cells are seen divided by fibrous septe. 
Seen in Ewings sarcoma, alveolar rhabdomyosarcoma21.
c) Alveolar pattern: It shows nests or clusters of small, poorly cohesive round cells separated by fibrovascular septa. Towards the center of these nests, the cells are often more discohesive and "float," while at the periphery, they attach to the fibrous septa.
Seen in Alveolar rhabdomyosarcoma, PNET21.
d) Diffuse pattern: Sheets of neoplastic round cells are seen which do not show any distinct arrangement.
   Seen in Leukemia, Merkel cell tumor, Small cell Undifferentiated carcinoma, Malignant melanoma, Lymphoma, and Ewing's sarcoma22.
3. Biphasic pattern
A biphasic pattern is a truly histological term that refers to spindle cell neoplastic tissue which is characterized by two different cellular elements. It can be epithelial or glandular. It can be benign or malignant. The histogenetic concepts of biphasic tumours explain the genesis of two cellular components which are involved in the process of tumourigenesis. Molecular studies are helpful in identifying the origin of bipasic tumours and they support their categorization.
Seen in spindle cell carcinoma, nasopharyngeal carcinoma, synovial sarcoma, carcinosarcoma of salivary gland, epithelial-myoepithelial carcinoma, pleomorphic adenoma, malignant melanoma, mesenchymal chondrosarcoma, melanotic neuroectodermal tumour of infancy23.

Conclusion 
Oral pathology represents the confluence of basic sciences and clinical dentistry. Basic knowledge of histology and histopathology predict early learning of diagnostic pathology. Classical histopathological patterns are suggestive of a particular tumour or group of tumours; thus aid in providing a correct histopathological diagnosis. Collective clinical, radiological and histopathological analysis helps in formulating a list of differential diagnosis, and reaching a final diagnosis. Identification and accurate diagnosis of a tumor is an art and necessitates complete knowledge of cellular, biochemical and molecular events and pathogenesis of that tumor. Therefore with patterns seen on hematoxylin and eosin stained sections, diagnosis can be confirmed by special stains, immunohistochemistry and different molecular diagnostic aids.
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