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ABSTRACT 

Adenoid cystic carcinomas (ACC) comprise 5% of sino-nasal malignancies. Histologically, the cribriform pattern is the most 

common variant while the solid type confers a poor prognosis. A non-specific clinical picture in the initial stages of tumor 

growth necessitates a high index of clinical suspicion from the ophthalmologist upon discerning subtle clinical clues to guide 

the radiologist in identifying foci of tumor cell activity. With routes of tumor spread being myriad, it is imperative that 

patient is monitored for signs of tumor recurrence as recurrences are frequent, often present late, years after treatment of 

primary tumor complex. 
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INTRODUCTION 

Adenoid cystic carcinomas (ACC) comprise 5% of sino-

nasal malignancies. They are neoplasms of epithelial cell 

origin that characteristically originate from maxillary sinus 

(48-54.7%) and less commonly from ethmoid sinus (4.2-

16%) and sphenoid sinus (3-12%) [1-3]. They have a unique 

female predilection and present clinically, often, from the 

fourth decade to the sixth decade [4]. 

HISTOLOGY 

The different histological subtypes of ACC include tubular, 

cribriform and solid pattern. The solid variant is a red flag 

sign, being frequently equated to an aggressive behavior and 

a poor prognosis while the cribriform pattern is the most 

frequently reported histological subtype in literature. 

Identification of c-kit in immunohistochemical assessment 

of tumor confers poorer prognosis in tubular and solid ACC 

subtypes while tumors with epidermal growth factor receptor 

(EGFR) expression are associated with better 3 year survival 

rate [3,5]. 

CLINICAL PICTURE 

ACC is characterized by non-specific clinical picture in the 

initial stages of tumor growth- nasal congestion, subtle 

discomfort, facial pain and altered sensation in the 

trigeminal distribution. Non-specific symptomatology 

coupled with slow, insidious tumor growth leads to 

diagnostic delay. Other common presenting features include 

recurrent epistaxis, maxillary pain and unilateral nasal 

obstruction. Neuro-ophthalmic manifestations either due to 

primary tumor growth or its recurrence include diplopia and 

movement limitation secondary to involvement of cranial 

nerves (III, IV and VI), ptosis, pupillary abnormalities 

(Horner’s syndrome, Adie’s pupil) and reduced corneal 

sensation. The time between onset of initial symptoms and 

partial cavernous sinus syndrome ranged between 6 months 

and 6 years. It is imperative that patient is monitored for 

signs of tumor recurrence as recurrences are frequent, often 

present late, years after treatment of primary tumor complex 

[3,5,6]. 

PATHOPHYSIOLOGY AND DIAGNOSTIC 

CLINICAL SIGNS 

Adie’s pupil is often noticed due to ipsilateral metastatic 

involvement of neurons in the ciliary ganglion. It is 

characterized by anisocoria that increases in light, 

vermiform constriction of the affected larger pupil coupled 

with an absent ipsilateral consensual reflex and noticeable 

lag in the near response (slow redilatation). Super sensitivity 

to 0.125% pilocarpine constricts the affected pupil. 

Diplopia may occur secondary to movement limitation either 

due to perineural tumor spread, direct invasion of cavernous 

sinus  by  tumor  cells  or  intracranial  invasion  [5]. Corneal 
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sensations may be reduced (using aesthesiometer or wisp of 

cotton) probably due to direct involvement of second 

division of trigeminal nerve that innervates the maxillary 

sinus [5]. 

EXAMINATION OF VISUAL PSYCHOPHYSICS 

Measuring visual acuity is of paramount importance in 

addition to documenting the presence of RAPD (Relative 

Afferent Pupillary Defect) and any color vision defect 

(Ishihara color vision chart) or diminished contrast 

sensitivity response (Pelli-Robson chart) to rule out an 

intracranial invasion of the optic nerve. It is relevant to 

measure the near visual acuity using patient’s own 

spectacles or reading glasses as patients with Adie’s pupil 

have blurred near vision due to a noticeable lag in shifting 

fixation from distance to near or vice-versa. Examination of 

pupillary reflex (direct, consensual and near reflex) will help 

identify any defect of the afferent or efferent pupillary 

pathway due to tumor spread. Ocular motility testing should 

be done to assess individual eye muscles (ductions) and 

conjugate eye movements (versions). It is important to 

examine the patient in primary position and then in all 

cardinal positions of gaze. 

Evaluation of head posture and its correlation with 

movement limitation is critical to identify involvement of 

corresponding cranial nerves (for example, right face turn is 

usually associated with limitation of abduction in right eye). 

Diplopia and Hess charting are done to confirm the nerve 

palsy (restrictive or paralytic), document the baseline for 

future comparison and assess for improvement with 

simultaneous appropriate cancer therapy. Confrontation 

fields using static images may point to involvement of visual 

pathway.  

ROUTES OF TUMOR SPREAD 

The peculiarity of ACC lies in their local invasiveness, 

perineural spread (50%) and delayed recurrence consequent 

to their proximity to adjacent anatomical structures and 

resultant incomplete surgical tumor clearance despite 

palliative radiotherapy and chemotherapy [2,7,8,9]. Routes 

of spread are myriad- perineural, hematogenous (to lungs, 

bone, liver and brain), direct invasion of cavernous sinus or 

intracranial involvement [5,10-14]. Subtle neuro-ophthalmic 

signs like Adie’s pupil (due to perineural tumour seeds from 

cavernous sinus along first division of trigeminal nerve, 

coursing along nasociliary nerve to ciliary ganglion through 

Annulus of Zinn) are essential pointers to site of tumor cell 

activity and recurrence [5,15] Skull base extension, an 

adverse prognostic factor for survival, may occur along 

Eustachian tube, internal carotid artery, maxillary and 

mandibular nerve [5,16]. Gandour-Edwards et al. [17] have 

reported that tumors with dural invasion express neural cell 

adhesion molecules increasing their affinity for the dura 

[17]. 

NEUROIMAGING 

While CT imaging reveals bony destruction and extension to 

skull base [5], contrast enhanced MRI with fat suppression is 

key to identify perineural enhancement [6]. Radiologic signs 

that outline cavernous sinus involvement are sinus 

enlargement, convexity of lateral dural margins and 

replacement of trigeminal cistern with soft tissue [18]. 

TREATMENT 

Surgical resection, if possible, is the most effective treatment 

modality [19] with adjuvant radiotherapy and chemotherapy 

in cases of residual tumor activity, positive surgical margins 

on frozen section and advanced tumor stage. Signs of 

perineural spread may necessitate shift in treatment goal 

from cure to palliation [2,6]. 

PREDICTORS OF OUTCOME/SURVIVAL RATES 

Prognosis in ACC is determined by histological subtype 

(poor with solid pattern) [3], tumor location (better with 

maxillary sinus compared to ethmoid or sphenoid sinus) [2] 

and tumor stage (poorer with advanced TNM stage) [14]. 

Prognosis is circumspect in tumors with perineural invasion 

[20], extension to skull base and positive surgical margins 

on frozen section [5,20]. No difference in survival rate was 

observed between open and endoscopic surgical approach 

[3]. 

CONCLUSION 

Clinical behavior of ACC necessitates a high index of 

clinical suspicion from the ophthalmologist, possible only on 

discerning subtle clues like Adie’s pupil or loss of corneal 

sensation to help the radiologist pinpoint signs of tumor 

activity through relevant and accurate imaging techniques. A 

multidisciplinary collaboration is of paramount importance 

in facilitating early tumor identification and monitoring 

clinical course for a considerable impact on long-term 

survival by negating any diagnostic or therapeutic challenge. 

REFERENCES 

1. Kim GE, Park HC, Keum KC, Lee CG, Suh CO, et al.

(1999) Adenoid cystic carcinoma of the maxillary

antrum. Am J Otolaryngol 20: 77-84.

2. Amit M, Binenbaum Y, Sharma K, Ramer N, Ramer I,

et al. (2013) Adenoid cystic carcinoma of the nasal

cavity and paranasal sinuses: A metaanalysis. J Neurol

Surg B Skull Base 74: 118-125.

3. Michel G, Joubert M, Delemazure AS, Espitalier F,

Durand N, et al. (2013) Adenoid cystic carcinoma of the

paranasal sinuses: Retrospective series and review of

the literature. Eur Ann Otorhinolaryngol Head Neck Dis

130: 257-262.

4. Belaldavar BP, Batra R (2013) Adenoid cystic

carcinoma of the nasal septum: A rare case report. J Sci

Soc 40: 39-40.



SciTech Central Inc. 

Ophthalmol Clin Res (OCR)  114 

Ophthalmol Clin Res, 3(1): 112-114  Udaya P & Karanam S 

5. Udaya P, Karanam S (2018) Adie’s tonic pupil in a case

of recurrent adenoid cystic carcinoma of maxillary sinus

- An ophthalmic perspective. Delhi J Ophthalmol 29:

60-63.

6. Dumitrascu OM, Costa RMS, Kirsch C, Arnold AC,

Gordon LK (2009) Cavernous sinus syndrome resulting

from contiguous spread of adenoid cystic carcinoma: A

systematic analysis of reported cases. Neuro-

Ophthalmology 33: 300-307.

7. Gil Z, Carlson DL, Gupta A, Lee N, Hoppe B, et al.

(2009) Patterns and incidence of neural invasion in

patients with cancers of the paranasal sinuses. Arch

Otolaryngol Head Neck Surg 135: 173-179.

8. Gondivkar SM, Gadbail AR, Chole R, Parikh RV

(2011) Adenoid cystic carcinoma: A rare clinical entity

and literature review. Oral Oncol 47: 231-236.

9. Patel SG, Singh B, Polluri A, Bridger PG, Cantu G, et

al. (2003) Craniofacial surgery for malignant skull base

tumors: Report of an international collaborative study.

Cancer 98: 1179-1187.

10. Alleyne CH, Bakay RA, Costigan D, Thomas B, Joseph

GJ (1996) Intracranial adenoid cystic carcinoma: Case

report and review of the literature. Surg Neurol 45: 265-

271.

11. Vincentelli F, Grisoli F, Leclercq TA, Ardaud B, Diaz-

Vasquez P, et al. (1986) Cylindromas of the base of the

skull: Report of four cases. J Neurosurg 65: 856-859.

12. Eby LS, Johnson DS, Baker MW (1972) Adenoid cystic

carcinoma of the head and neck. Cancer 29: 1160-1168.

13. Koller M, Ram Z, Findler G, Lipshitz M (1986) Brain

metastasis: A rare manifestation of adenoid cystic

carcinoma of the breast. Surg Neurol 26: 470-472.

14. Abdul-Hussein A, Morris PA, Markova T (2007) An

unusual presentation of adenoid cystic carcinoma of the

minor salivary glands with cranial nerve palsy: A case

study. BMC Cancer 7: 157.

15. Tse DT, Benedetto P, Morcos JJ, Johnson TE, Weed D,

et al. (2006) An atypical presentation of adenoid cystic

carcinoma of the lacrimal gland. Am J Ophthalmol 141:

187-189.

16. Shotton JC, Schmid S, Fisch U (1991) The

infratemporal fossa approach for adenoid cystic

carcinoma of the skull base and nasopharynx.

Otolarygol Clin North Am 24: 1445-1464.

17. Gandour-Edwards R, Kapadia SB, Barnes L, Donald PJ,

Janecka IP, et al. (1997) Neural cell adhesion molecule

in adenoid cystic carcinoma invading the skull base.

Otolaryngol Head Neck Surg 117: 453-458.

18. Caldemeyer KS, Mathews VP, Righi PD, Smith RR

(1998) Imaging features and clinical significance of

perineural spread or extension of head and neck tumors.

Radiographics 18: 97-110.

19. Ellington CL, Goodman M, Kono SA, Grist W,

Wadsworth T, et al. (2012) Adenoid cystic carcinoma of

the head and neck. Cancer 118: 4444-4451.

20. Mendenhall WM, Morris CG, Amdur RJ, Werning JW,

Hinerman RW, et al. (2004) Radiotherapy alone or

combined with surgery for adenoid cystic carcinoma of

the head and neck. Head Neck 26: 154-162.


