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Abstract
[image: ]Background: Epithelial lacrimal gland tumours are uncommon orbital tumours and are not widely reported among African populations. Objective: This study aimed to describe the clinicopathological features, treatment, and outcomes of epithelial lacrimal gland tumours in Nigeria. Design: Retrospective case series. Setting: Ocular Oncology Unit, Ophthalmology Department and Pathology Department of University College Hospital, Ibadan, Nigeria. Materials and Methods: A review of the medical records of all patients with histopathological diagnoses of epithelial lacrimal gland tumours managed at a tertiary health facility, southwestern Nigeria over 11.5 years was carried out. Results: Eighteen patients with equal numbers of men and women, and mean age at presentation of 42.2 ± 15.7 years (median 42 years, range 17–70 years) were managed. All patients presented with orbital swelling and had nonaxial proptosis with palpable firm to hard mass in the superotemporal quadrant of the orbit. The mean duration of symptoms was 42.2 ± 38.6 months (median 24 months, range 3–120 months). Visual acuity was <3/60 at presentation in eight (44.4%) of the affected eyes. Thirteen (72.2%) patients underwent orbitotomy and tumour excision, while five (27.8%) patients had orbital exenteration, and two of whom (11.1%) had combined orbital exenteration and craniotomy. Histopathological examination of the specimens revealed pleomorphic adenoma in nine (50.0%) patients, low-grade mucoepidermoid carcinoma in three (16.7%) patients, high-grade mucoepidermoid carcinoma in two (11.1%) patients, adenoid cystic carcinoma in three (16.7%) patients, and adenocarcinoma “not otherwise specified” in one (5.6%) patient. Mortality was reported in four (44.4%) of nine patients with malignant tumours, while no mortality was noted in the patients with benign pleomorphic adenoma. The mean follow-up period for the patients was 28.9 months (median, 4.5 months; range, 2–140 months). Conclusion: The main presenting symptom of epithelial lacrimal gland tumours in our patients was an orbital mass and the most common clinical finding, in addition to the orbital mass, was nonaxial proptosis. The tumours were equally divided into benign and malignant lesions in our studied population. Pleomorphic adenoma was the only benign tumour while mucoepidermoid carcinoma was the commonest malignant lesion. Orbital exenteration was performed in a high proportion of our patients and high mortality was noted among patients with malignant tumours.
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Abstrait
Contexte: Les tumeurs épithéliales des glandes lacrymales sont des tumeurs orbitales rares et ne sont pas largement rapportées parmi les populations africaines. Objectif: Cette étude visait à décrire les caractéristiques clinico-pathologiques, le traitement et le résultat des tumeurs épithéliales des glandes lacrymales au Nigeria. Conception: Série de cas rétrospectifs. Cadre: Unité d’oncologie oculaire, département d’ophtalmologie et département de pathologie du Collège Hospitalier Universitaire, Ibadan, Nigéria. Méthode: Un examen des dossiers médicaux de tous les patients présentant des diagnostics histopathologiques de tumeurs épithéliales des glandes lacrymales gérées dans un établissement de santé tertiaire du sud-ouest du Nigéria pendant 11,5 ans a été effectué. Résultats: Dix - huit patients avec un nombre égal d’hommes et de femmes et un âge moyen à la présentation de 42,2 ± 15,7 ans (médian de 42 ans, intervalle de 17 à 70 ans) ont été pris en charge. Tous les patients présentaient un gonflement orbital et avait l’exophtalmie non-axiale avec ferme à dur masse palpable dans le quadrant temporel supérieur de l’orbite. La durée moyenne des symptômes était de 42,2 ± 38,6 mois (médiane de 24 mois, intervalle de 3 à 120 mois). L’acuité visuelle était <3/60 à la présentation dans huit (44,4%) des yeux atteints. Treize (72,2%) patients ont subi une orbitotomie et une excision de la tumeur, tandis que cinq (27,8%) patients avaient une exentération orbitaire, dont deux (11,1%) avaient l’exentération orbitale et

This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial- ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.comHow to cite this article: Fasina O, Adeoye AO, Aremu OO. Epithelial lacrimal gland tumours in Nigeria: Clinicopathological features and treatment. J West Afr Coll Surg 2020;10:5-11.


Oluyemi Fasina1*, Adewunmi Oluseye Adeoye2, Olanipekun Olalekan Aremu3
1Department of Ophthalmology, University of Ibadan/University College Hospital, 2Department of Pathology, University of Ibadan/University College Hospital, 3Department of Ophthalmology, University College Hospital, Ibadan, Nigeria





















Received: 14-Aug-2021 Accepted: 13-Sept-2021 Published: 26-Mar-2022


Address for correspondence: Dr. Oluyemi Fasina, Department of Ophthalmology, University of Ibadan/University College Hospital, Ibadan 200212, Nigeria.
E-mail: yemifash2000@yahoo. com

	Access this article online

	Website:
www.jwacs-jcoac.org

	DOI: 10.4103/jwas.jwas_33_21

	Quick Response Code:

[image: ]




© 2022 Journal of the West African College of Surgeons | Published by Wolters Kluwer ‑ Medknow	5


la craniotomie combinées. L’examen histopathologique des échantillons a révélé un adénome pléomorphe chez neuf (50,0%) patients, un carcinome muco-épidermoïde de bas grade chez trois (16,7%) patients, un carcinome muco-épidermoïde de haut grade chez deux (11,1%) patients, un carcinome adénoïde kystique chez trois (16,7%) patients et adénocarcinome “non autrement spécifié” (NOS) chez un patient (5,6%). La mortalité a été rapportée chez quatre (44,4%) des neuf patients atteints de tumeurs malignes, alors qu’aucune mortalité n’a été notée chez les patients présentant un adénome pléomorphe bénin. La période moyenne de suivi des patients était de 28,9 mois (médiane de 4,5 mois; intervalle de 2 à 140 mois). Conclusion: Le principal symptôme de présentation des tumeurs épithéliales des glandes lacrymales chez nos patients était une masse orbitale et le résultat clinique le plus courant, en plus de la masse orbitale, était une exophtalmie non axiale. Les tumeurs étaient également divisées entre les lésions bénignes et malignes dans notre population étudiée. L’adénome pléomorphe était la seule tumeur bénigne tandis que le carcinome muco-épidermoïde était la lésion maligne la plus courante. Une exentération orbitale a été réalisée chez une forte proportion de nos patients et une mortalité élevée a été notée chez les patients atteints de tumeurs malignes.
Mots-clés: Adénome pléomorphe, carcinome muco-épidermoïde, exentération orbitale, orbitotomie, tumeur lacrymale
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Introduction
[image: ]Lacrimal gland swellings can be classified as inflammatory, lymphoproliferative, primary epithelial tumours, or malignant nonepithelial tumours.[1] The primary epithelial tumours include benign mixed tumour (pleomorphic adenoma), adenoid cystic carcinoma, primary adenocarcinoma, malignant mixed tumors (pleomorphic adenocarcinoma), and mucoepidermoid carcinoma.[2] Metastatic lacrimal gland carcinomas are rare and can arise from breast or lung carcinomas.[3] The prevalence of these lesions varies in different studies as they account for 7–9% of orbital tumours as reported by some authors,[4] whereas they make up 5–13% of all surgical specimens from the orbit as reported by other authors.[5] The typical presentation of patients with epithelial lacrimal gland tumours includes protrusion in the temporal superior region of the anterior orbit, displacement of the globe into the nasal inferior direction, proptosis dependent on tumour extension into the retrobulbar space, and restriction of ocular movements.[6] Specific diagnosis is at histopathological examination of the excised tumour, hence, treatment of suspected epithelial lacrimal gland tumour is surgical excision aimed at complete excision with intact capsule to avoid seeding of residual tissue that can lead to tumour recurrence or malignant transformation and poor prognosis.[6] Lacrimal gland tumours are traditionally broadly categorised as 50% epithelial and 50% nonepithelial in origin;[4] however, recent studies[1,5] have reported that the proportion of epithelial lacrimal gland tumours is lower than that previously documented. The proportion of benign epithelial tumours to malignant tumours was reported by Bernardini et al.[7] to be 55% benign and 45% malignant, whereas some authors[8,9] reported a higher proportion of benign tumours among Asians compared with Caucasians, thus, suggesting a racial variation in the pattern of epidemiological distribution of these tumours. Approximately 60% of the malignant tumours are adenoid cystic carcinoma, 20% pleomorphic adenocarcinoma, 10% primary adenocarcinoma, 5% mucoepidermoid carcinoma, and 5% miscellaneous malignant epithelial tumours.[2] There is a paucity of reports on lacrimal gland tumours among indigenous black populations. The study thus aimed to describe the clinicopathological features, treatment, and outcomes of epithelial lacrimal gland tumours among a homogenous black African population.

Patients and Methods
In this retrospective, observational case series, all patients with histopathological diagnoses of epithelial lacrimal gland tumours managed at the Oculoplasty and Ocular Oncology Unit of the Eye Clinic, University College Hospital, Ibadan, Nigeria, between October 2008 and March 2020 were studied. Records were obtained from the Eye Clinic, Ward and Theatre register, and the register at the Pathology Department. University College Hospital is the foremost tertiary institution in Nigeria with facilities for surgical and radiation treatment of orbital tumours, hence, these patients were referred from the six geopolitical zones of the country. All patients had computed tomography (CT) scan done preoperatively to evaluate the extent of the tumour and integrity of the orbital walls. Staging of malignant tumours was not done.
They were all operated on by a single ophthalmic plastic surgeon in conjunction with neurosurgeons when indicated. Patients who presented with orbital tumours and had normal orbital anatomic structure underwent orbitotomy with tumuor excision, whereas those with large tumuors, prolapsed globe with keratinised ocular surface, and distorted orbital anatomy underwent orbital exenteration, and patients with intracranial extension of the tumour had orbital exenteration in combination with craniotomy. They were subsequently reviewed by the radiation oncologist and offered adjuvant therapy based on their histological diagnoses. Data retrieved from the medical records included patients’ age, gender, presenting symptoms and their duration, clinical features, radiological investigation findings, operative findings, histopathological diagnoses, postoperative management, and outcomes. Patients found to have defaulted their postoperative treatment and clinic visits were contacted via calls to their mobile phones or those of their next of kin to ascertain their treatment outcomes and current status. For the histopathological analyses, slides of hematoxylin and eosin- stained sections of the specimen were retrieved and reviewed by a single histopathologist. The classification used in this study was the WHO histological classification of tumours of the lacrimal gland.[10] Ethical approval was obtained from the Institutional Ethical Review Committee of the hospital and the study adhered to the tenets of the Helsinki Declaration.
Statistical analysis was performed using Statistical Package for Social Sciences version 21 software (SPSS Inc, Chicago, IL, USA). Descriptive statistics such as means and SDs were
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used to summarise quantitative variables (with the student t-test being used to compare them), whereas categorical variables were presented as proportions and percentages.
Results
Eighteen patients, with equal numbers of men and women, were seen with epithelial lacrimal gland tumours during the study period. The mean age at presentation was 42.2 ± 15.7 years (range, 17–70 years); the mean age of patients with malignant tumours was 36.3 ± 15.0 years, while that of patients with pleomorphic adenoma was 47.8 ± 16.0 years, the difference not being statistically significant (P = 0.564) [Table 1]. The commonest clinical presentation was nonaxial proptosis, with a palpable firm to hard mass in the superotemporal quadrant of the orbit in all the patients, while four patients with malignant tumours had complaints of pain [Figure 1 and Table 2]. The mean duration of symptoms was 42.2 ± 38.6 months, (median 24 months, range 3–120 months). The right orbit was affected in 13 (72.2%) patients and the left orbit in 5 (27.8%); no bilateral cases were seen. At presentation, eight (44.4%) patients were blind (visual acuity
[image: ]<3/60) in the affected eye and were noted to have severe proptosis with ocular surface keratinisation and corneal haziness which precluded detailed fundal examination [Table 1]. CT scan done showed the sizes and extent of the tumours, the integrity of the orbital walls, and intracranial tumour extension in two patients [Figure 2]. Thirteen (72.2%) patients underwent orbitotomy which was combined with craniotomy in one patient, whereas five (27.8%) patients had orbital exenteration which was combined

with craniotomy in one patient [Table 1]. Histopathological examination of the specimens revealed pleomorphic adenoma in nine (50.0%) patients, low-grade mucoepidermoid carcinoma in three (16.7%) patients, adenoid cystic carcinoma in three (16.7%) patients, high-grade mucoepidermoid carcinoma in 2 (11.1%) patients, and adenocarcinoma “not otherwise specified” (NOS) in one (5.6%) patient. Histopathology photomicrographs are shown in Figure 3.
Two (22.2%) of the nine patients with pleomorphic adenoma developed tumour recurrence 5 and 6 years, respectively, after their primary surgical tumour excision, and the excised recurrent tumours were confirmed to be pleomorphic adenoma with no malignant transformation on histopathological examination. All nine patients were alive at a mean follow-up period of 82.4 ± 34.5 months.
Mortality was reported in four (44.4%) of the nine patients with malignancies (two patients with adenoid cystic carcinoma, and one patient each with high-grade mucoepidermoid carcinoma and adenocarcinoma “NOS”) [Table 1]. One of the two patients with high-grade mucoepidermoid carcinoma died from metastatic disease while undergoing adjuvant treatment, whereas the second patient had not commenced adjuvant treatment because of financial constraints and she had no tumour recurrence 6 months after surgery. One of the three patients with low-grade mucoepidermoid carcinoma received adjuvant treatment at the instance of the radiation oncologist, whereas the other two patients did not receive any



Table 1: Demographic characteristics, clinical and histological features in the 18 cases
	Cases
	Age
(years)
	Sex
	Laterality
	VA
	Procedure
	Histological diagnosis
	Adjuvant
treatment
	Outcomes

	1
	25
	M
	Right
	NLP
	Exenteration
	Pleom adenoma
	Not Ind
	No recurrence

	2
	25
	M
	Right
	6/5
	Orbitotomy
	Pleom adenoma
	Not Ind
	No recurrence

	3
	56
	M
	Right
	6/5
	Orbitotomy
	Pleom adenoma
	Not Ind
	No recurrence

	4
	45
	M
	Right
	6/18
	Orbitotomy
	Pleom adenoma
	Not Ind
	Recurrent
tumour

	5
	57
	M
	Right
	HM
	Exenteration
	Pleom adenoma
	Not Ind
	Recurrent
tumour

	6
	52
	F
	Right
	HM
	Orbitotomy
	Pleom adenoma
	Not Ind
	No recurrence

	7
	37
	F
	Right
	6/12
	Orbitotomy
	Pleom adenoma
	Not Ind
	No recurrence

	8
	46
	M
	Right
	NLP
	Exenteration
	High-grade MEC
	Not completed
	Dead

	9
	18
	M
	Left
	6/5
	Orbitotomy
	Low-grade MEC
	Nil
	No recurrence

	10
	17
	F
	Left
	6/5
	Orbitotomy
	Low-grade MEC
	Completed
	No recurrence

	11
	50
	F
	Right
	NLP
	Exenteration +
craniotomy
	Adenoid cystic Ca
	Abandoned
	Dead

	12
	30
	M
	Right
	NLP
	Exenteration
	Adenoid cystic Ca
	Abandoned
	Dead

	13
	59
	M
	Right
	LP
	Orbitotomy + craniotomy
	Adenocarcinoma
“NOS”
	Completed
	Dead

	14
	38
	F
	Left
	6/9
	Orbitotomy
	Low-grade MEC
	Nil
	No recurrence

	15
	70
	F
	Left
	6/6
	Orbitotomy
	Pleom adenoma
	Not Ind
	No recurrence

	16
	63
	F
	Right
	6/12
	Orbitotomy
	Pleom adenoma
	Not Ind
	No recurrence

	17
	32
	F
	Left
	CF
	Orbitotomy
	High-grade MEC
	Yet to start
	No recurrence

	18
	39
	F
	Right
	6/60
	Orbitotomy
	Adenoid cystic Ca
	On treatment
	Recurrent
tumour


Yrs = years, VA = visual acuity, M = male, F = female, NLP =nil light perception, HM = hand motion, LP = light perception, CF = counting finger, Pleom = pleomorphic, MEC = mucoepidermoid carcinoma, Ca = carcinoma, NOS = not otherwise specified, Not Ind = not indicated

Journal of the West African College of Surgeons | Volume 10 | Issue 2 | April‑June 2020	7


[image: ]
[image: ]Figure 1: Clinical pictures of some patients with different epithelial lacrimal gland tumours. Pleomorphic adenoma: Clinical picture of a 45-year-old man presenting with superotemporal mass in the right orbit and nonaxial proptosis with inferonasal globe displacement. Low-grade mucoepidermoid carcinoma: Clinical picture of a 38-year-old woman presenting with left firm superotemporal orbital mass and nonaxial proptosis. Adenocarcinoma: Clinical picture of a 59-year-old man presenting with right superotemporal orbital fullness and palpable mass extending to superonasal orbit and nonaxial proptosis. Adenoid cystic carcinoma: Clinical picture of a 50-year-old woman presenting with right superotemporal orbital mass with intracranial extension

	
	Table 2: Presenting features in the 18 cases*
	

	Presenting clinical features
	
	Frequency
	Percent

	Symptoms
	
	
	

	Orbital mass
	
	18
	100

	Loss of vision
	
	8
	44.4

	Pain
	
	4
	22.2

	Bleeding
	
	1
	5.6

	Signs
	
	
	

	Proptosis
	18
	100

	Blindness
	8
	44.4

	Corneal opacity
	4
	22.2

	Ptosis
	1
	5.6



*Some patients had more than one symptom or sign
adjuvant treatment, and all three patients were alive with no recurrent tumour at a mean follow-up of 58.7 ± 33.8 months (range, 30–96 months). The three patients with adenoid cystic carcinoma presented to our facility after an average of 48 months of noticing gradual protrusion of the eyeball with one patient having intracranial tumour extension on CT scan at presentation. He subsequently underwent orbital exenteration and craniotomy, whereas the other two patients had orbitotomy with tumour excision and orbital exenteration, respectively. Postoperatively, two of the three patients abandoned further adjuvant treatment and reportedly died from the recurrent metastatic disease within 1 year of surgery, whereas the third patient had a 4-month delay before the start of chemotherapy because of financial constraints, and developed gradual tumour recurrence. She is currently undergoing chemotherapy with 5-fluorouracil and cisplatin.


The mean follow-up period for all the patients was 28.9 months (median, 4.5 months; range, 2–140 months).

Discussion
Epithelial lacrimal gland tumours occur less frequently than inflammatory and lymphoid lesions of the gland.[1,5] The mean age of the patients in our series is similar to the findings of Shields et al.,[2] and the mean age of patients with malignant tumours (36.3 ± 15.0 years) was noted to be lower than those with pleomorphic adenoma (47.8 ± 16.0 years), though the difference was not statistically significant. There are variations in the reports on gender distribution of patients with epithelial lacrimal gland tumours in different studies. Equal gender distribution of patients was noted in our series similar to some studies,[11,12] whereas a male preponderance
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[image: ]
[image: ]Figure 2: Computed tomography scan slides of some patients with epithelial lacrimal gland tumours. A: Coronal slide of a patient with pleomorphic adenoma showing a circumscribed isodense soft tissue mass in the right superotemporal orbit with inferomedial globe displacement and no bony changes. B: Coronal slide of a patient with high-grade mucoepidermoid carcinoma showing a circumscribed mixed density soft tissue mass in the left superotemporal orbit and no bony destruction. C: Coronal slide of a patient with adenoid cystic carcinoma showing a circumscribed mixed density soft tissue mass filling the right orbit with and erosion of the lateral orbital wall. D: Coronal slide of a patient with adenoid cystic carcinoma showing a mixed density mass filling the left orbit with destruction of the orbital roof and intracranial tumour extension


was reported by Wright et al.[13] and female preponderance by Shields et al.[2]
Typically, patients with benign epithelial lacrimal gland tumours present with slow-growing, painless, palpable superotemporal orbital mass with inferonasal nonaxial proptosis, as observed in our patients.[11-13] Occurrence of pain with a lacrimal gland swelling has been associated with clinical suspicion  of malignancy[11,13] and it is noted that the four patients with complaints of pain in this series had malignant tumours (one patient each with high-grade mucoepidermoid carcinoma, low- grade mucoepidermoid carcinoma, adenoid cystic carcinoma, and adenocarcinoma). About half of our patients were blind (acuity <3/60) in the affected eye at presentation and this was noted to be due to ocular surface keratinisation and corneal haziness in the proposed globe and presumably optic nerve compromise in those with severe proptosis. Also, about a quarter of our patients underwent orbital exenteration (two patients had pleomorphic adenoma, two patients had adenoid cystic carcinoma, and one patient had high-grade mucoepidermoid carcinoma). Orbital exenteration was indicated in this group of patients due to the severe proptosis, grossly distorted orbital

anatomic structure, and nil potential for vision. The delay in presentation of our patients (average duration of symptoms,
42.2 ± 38.6 months) presumably contributed to the observed morbidity.
Half of the patients in this series had pleomorphic adenoma similar to the report of Wright et al.[13] Other  authors[1,7,14] have reported pleomorphic adenoma as the most common epithelial lacrimal gland tumour. However, possibly because of referral bias Santos et al.[12] reported a higher proportion of malignant tumours in their study. About one-fifth of the patients with pleomorphic adenoma in this series developed tumour recurrence. Recurrence following excision of pleomorphic adenoma has been associated with incomplete excision of the tumour, breach of its pseudocapsule at primary surgery, or gross attenuation of the pseudocapsule observed at histopathological examination of the mass.[15,16] Recurrences have been documented up to 15 years after excision hence, a long-term follow-up of patients with pleomorphic adenoma has been recommended.[16] The recurrences noted in our patients probably resulted from a breach in the pseudocapsule of the tumour at primary surgery.
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[image: ]Figure 3: Histopathological micrographs of hematoxylin and eosin slides (x40) of epithelial lacrimal gland tumours. Pleomorphic adenoma: Section shows benign proliferating cells surrounded by an apparent intact capsule and background chondromyxoid stroma. Adenocarcinoma: Section shows focus of tumour cells in sheets, each cell having fairly enlarged pleomorphic nuclei. Adenoid cystic carcinoma: Comedo type adenoid cystic carcinoma section shows clusters of cells forming the comedo pattern with tubules containing mucin. Low-grade mucoepidermoid carcinoma: Section shows predominantly mucin producing, clear and intermediate cells


Font et al.[1] in their study among Caucasians reported mucoepidermoid carcinoma as a rare tumour in comparison with other malignant lacrimal gland tumours. The higher proportion seen in this series may represent a racial variation in the distribution of lacrimal gland tumours or possibly be attributed to the small number of cases seen. The three patients with low-grade mucoepidermoid carcinoma remained tumour- free about 5 years after surgery, whereas one of the two patients with high-grade mucoepidermoid carcinoma died within a year of treatment. Eviatar and Hornblass[17] also reported that low- grade mucoepidermoid carcinomas have a good prognosis with or without adjuvant radiation, while high-grade tumours have a poor prognosis despite extensive excision and adjuvant therapy.
Adenoid cystic carcinoma is reported as the most common malignant epithelial lacrimal gland tumour.[1,18] The three patients in our series presented after about 48 months of symptomatology with one patient already having intracranial tumour extension. Postoperatively, the two patients who abandoned further adjuvant treatment reportedly died from recurrent metastatic disease and the third patient developed tumour recurrence before the start of delayed chemotherapy. Poor outcomes had been reported in patients with adenoid cystic carcinoma irrespective of the treatment received.[1,18]
Adenocarcinomas occur less commonly than other malignant epithelial tumours of the lacrimal gland.[1,19] Patients with adenocarcinomas reportedly have a better prognosis compared to those with adenoid cystic carcinoma;[1] however, the only

patient in our series presented late with a large orbital tumour and intracranial extension necessitating a craniotomy, and he died from metastatic disease despite receiving adjuvant chemotherapy and external beam irradiation.
Limitation
The challenges encountered in the treatment of a number   of our patients, mostly financial constraints and distance to the facility, together with a short follow-up period make the determination of the outcome of these tumours difficult to draw conclusions on. The relatively small number of patients is also noted; however, these were referrals from different zones in the country and thus, might give a fair representation of the occurrence of these tumours in the country.
Conclusion
The main presenting symptom of epithelial lacrimal gland tumours in our patients was an orbital mass and the most common clinical finding, in addition to the orbital mass, was nonaxial proptosis. Benign pleomorphic adenoma was the most common tumour accounting for half of the cases and mucoepidermoid carcinoma was the commonest malignancy. Most patients with pleomorphic adenoma underwent orbitotomy with tumour excision, whereas orbital exenteration was more common among patients with malignant tumours. There was high mortality in patients with malignant tumours; tumour recurrence postexcision for pleomorphic adenoma also occurred.
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