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Abstract- In this study, we aimed to find the frequency of agger nasi cells (ANC) and their correlation with 

other anatomical anomalies in dacryocystorhinostomy (DCR) candidates, compared with a control group. The 

study was conducted on 42 patients with nasolacrimal duct obstruction who underwent  DCR surgery. Also, 

80 C.T. of healthy sex- and age-matched subjects were selected as the control group. Paranasal sinuses 

computed tomography scanning was performed preoperatively, and abnormalities including ANC, concha 

bullosa, osteomeatal complex disease (OMC), nasal septum deviation, and polyposis were investigated and 

registered. Radiologic findings showed ANC presence in 83.3% of cases, and frequency of concha bullosa 

was 23.8%, and OMC disease, septal deviation, and nasal polyposis recorded as 11.9%, 85.7%, and 14.3%, 

respectively. In the control group, ANC was found in 52 subjects (65%), and the difference was statistically 

significant (P=0.036). There was no significant correlation between the presence of ANC and the coexistence 

of other mentioned anatomical changes as attributing factors for NLD obstruction. The frequency of ANC 

was much higher in patients with NLD obstruction compared with the control group, but its association with 

other anomalies was non-significant.  
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Introduction 

 

Almost all teardrops secreted by the lacrimal 

apparatus are located in the superolateral side of the 

orbit. Secreted tears produce a multifunctional shield on 

the cornea surface of the eyes. Then they transport via 

the punctum to the nasolacrimal duct (NLD), which 

conducts tears into the inferior meatus inside the nose. 

Therefore, any etiologic factor for excessive tear 

production and/or obstruction of NLD leads to epiphora, 

a sensation of watery eyes, and streaming tears on the 

face. Even with considering causes of production, the 

most common cause of epiphora is NLD obstruction, 

either congenital or acquired etiologies including 

dacryocystitis, trauma, lacrimal plaques, neoplasms, 

aging, inflammatory disease, and sinonasal anomalies 

(1-3). There are various types of anatomical variants that 

may cause NLD obstruction and lead to epiphora. They 

are including OMC disease, ethmoidal opacity/sinusitis, 

concha bullosa, nasal septal deviation, and agger nasi 

cells (4,5). Because of the complexity of numerous 

adjacent structures and related function of soft and bony 

tissue, and also because of the limited space of the nasal 

vault, the little anatomical change of each part has a 
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negative effect on the function of others parts (3,4).  

Agger nasi cell (ANC), located just anterior to the 

anterior-superior attachment of the middle turbinate and 

anterior, lateral, and inferior to the frontal recess, is an 

anatomical variation originating from pneumatization of 

anterior ethmoidal sinuses (3,4,6) (Figure 1). Thus 

enlargement of this potential space dislocates the 

attachment and position of the middle turbinate 

superomedial, leading to narrowing or obstruction of 

NLD and the frontal recess, that cause epiphora, and 

sinusitis, respectively (6). Previous studies reported the 

prevalence of ANC highly different, from 1.9% to 

98.5% (7-9). ANC is a documented cause for 

unsuccessful external DCR surgery that requires 

revision internal or external approach DCR for NLD 

reopening (4,10). Concha bullosa usually originates 

from pneumatization of middle turbinate and then it 

develops in the superior and inferior turbinate 

respectively. This anatomical change occurs following 

ethmoidal aerated cells migration (6). OMC disease is a 

lesion arises from anterior edge of maxillary meatus 

expanding to the junction of ANC and middle turbinate. 

It locates anteriorly according to ethmoidal bulla and the 

other anterior ethmoidal sinuses  (3,5). 

 

 
Figure 1. Coronal image with arrowhead showing Agger Nasi air 

cell. (MS: maxillary sinus, MT: middle turbinate, I.T .: inferior 

turbinate). (University of Washington Department of Radiology 

Seattle, Washington) 

 

Preoperative computed tomography (C.T.) scan 

preferably in coronal view is the gold standard test for 

finding ANC (9,10). Although frequency of other 

sinonasal anomalies-mentioned above- in DCR 

candidates has been reported by many authors 

previously (4,10-14), but we found little data about 

association of coexistence of these anatomical changes 

in DCR candidates. Considering this issue, this study 

aimed to evaluate importance of presence of the ANC in 

association with finding of other anatomical variants 

(Concha bullosa, OMC, nasal septum deviation and 

polyposis) that may lead to NLD obstruction and 

unfavorable outcome after DCR surgery. 

 

Materials and Methods 

 

This study was conducted in 42 cases of NLD 

obstruction, attending the Amiralmomenin University 

Hospital in Rasht, north of Iran. The research proposal, 

which was the thesis for the medical doctorate of H.B 

(for T.T Thesis No. 1393.1831.), approved by the 

Research Council and Ethics Committee of Guilan 

University of Medical Sciences. 

From 90 adult patients with epiphora for at least 

three months that were a candidate for DCR procedure, 

eventually, 42 cases were selected randomly using 

random blocks, from March to December 2016. 

Inclusion criteria were diagnosis of NLD obstruction 

and age more than 18-year-old. NLD obstruction was 

diagnosed by naso-ophthalmic clinical examination and 

irrigation test. Irrigation test was performed with topical 

anesthesia, using saline 0.9%, and after ruling out 

dacryoliths-functional NLD. Patients with prior history 

of DCR procedure, naso-orbital trauma, and experience 

of sinonasal surgeries were excluded. A paranasal C.T. 

scan in coronal view was done for all the cases. Also, 

from more than 120 coronal C.T. scans of paranasal 

sinuses, 80 C.T. of healthy (without epiphora, nasal 

polyposis, or pieces of evidence of sinus surgery) sex- 

and age-matched subjects were selected as the control 

group. 

Written informed consent was signed by all the 

cases. After evaluation of medical findings by an expert 

otolaryngologist, cases were prepared for the external-

percutaneous-DCR approach with insertion of the 

silicon tube. Participants followed up three months after 

surgery, and surgical success was evaluated by tube 

removal and irrigation re-test and clinical outcome (i.e., 

recovery of epiphora). Demographic data, including age, 

gender, and race, clinical examination data before and 

after surgery, result of irrigation test, the success of 

surgery, and paranasal C.T. scan findings including 

existence and characteristics of ANC, concha bullosa, 

OMC, nasal polyposis, sinusitis , and nasal septal 

deviation were recorded. Based on radiologic measures, 

ANCs were categorized into two groups; small (<0.5 

cm2) and large (≥0.5 cm2), and also, according to ANC 

expansion toward lacrimal sac (whether vertically or 

horizontally), these cells were also categorized in two 

coverage groups; low expansion-small (<50%) and wide 

expansion-large (≥50%). We also compared data in two 

age groups for analytic comparison: <40 years old 
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patients and ≥40-year-old. 

 

Statistical analysis  

Data analysis was accomplished by SPSS v.21, using 

Chi-square and Fisher Exact test, and level of 

significance was considered as P less than 0.05. 

Descriptive data, including mean, standard deviations, 

mode, minimum and maximum in addition to numbers 

and percent for variables , was introduced in the form of 

a number (%) along with the text. 

 

Results 

 

Totally 42 patients with primary acquired NLD 

obstruction and candidates for DCR were enrolled in the 

study: thirty (71.4%) male, and twelve (28.6%) female, 

with a mean age of 58.6±18.1 years (from 25 to 85-year-

old). In the control group, 80 non-polyposis subjects 

with no history of sinonasal surgeries enrolled: fifty 

(62.5%) male and thirty (37.5%) female, with a mean 

age of 51.2±17.3 (20 to 77-year-old). There was no 

significant difference between case and control groups 

in the sex ratio and mean age (P=0.83, and P=0.72, 

respectively). 

Based on paranasal C.T. reports, 35 of DCR cases 

(83.33%) represented ANC and the 7 cases (16.66%) 

had none. In the control group, ANC was found in 52 

subjects (65%), and the difference was statistically 

significant between the case and control groups 

(P=0.036). Radiologic measures revealed the prevalence 

of small-sized-low expanded-ANCs in 18 (51.4%) and 

large-wide expanded-one in 17 (48.6%) cases, and in the 

control group, 53.9% (28 subjects) was a large size, with 

no significant difference (P>0.05). Considering gender, 

also no significant differences were noticed in the 

presence of ANC (P=0.66), as 9 (75%) and 26 (86.6%) 

of females and males had ANC, respectively. Also, 

according to the age of our cases, there was no 

significant difference between age groups (below and 

≥40-year-old) in the presence of ANC (P=0.67). Table 1 

manifests study results in terms of prevalence and 

accompaniment of other anatomical variables , including 

concha bullosa, OMC disease, sinusitis, nasal polyp, and 

septal deviation in two groups. In the control group 

(with no polyposis according to our exclusion criteria), 

the frequency of concha bullosa was 51.25% (41 

subjects: 51.22% bilateral), and frequency of septal 

deviation and OMC disease were 82.5% and 18.75%, 

respectively. Ten out of 80 subjects (12.5%) showed 

mild degrees of sinusitis. 

 

Table 1. Frequency of anatomical variables in DCR candidates (n=42) and 

control group (n=80) 

Radiologic findings 

 DCR candidates Control group 

Anatomical variable 
Presence 

n (%) 

Absence 

n (%) 

Presence 

n (%) 

Absence 

n (%) 

*ANC 
35 

(83.33) 
7 

(16.66) 
52 

(65) 
28 

(35) 

Concha bullosa 
10 

 (23.8) 
32 (76.2) 

41 

(51.25) 

39 

(48.75) 

**OMC disease 
5  

(11.9) 
37 (88.1) 

15 
(18.75) 

65 
(81.25) 

Sinusitis 
4  

(9.5) 
38 (90.5) 

10 
(12.5) 

70 
(87.5) 

Nasal polyp 
 6  

(14.3) 
36 (85.7) 0 

80 
(100) 

Septal deviation 36 (85.7) 6 (14.3) 
66 

(82.5) 

14 

(17.5) 

*Agger nasi cell 
**osteomeatal complex 

 

 

Data analysis showed no correlation between the 

presence of ANC and any other anatomical changes in 

patients with acquired NLD obstruction (P>0.05). In the 

case of the simultaneous presence of ANC and nasal 

septum deviation, intragroup study analysis revealed 

difference neither for 15 (83.3%) left deviations nor for 

14 (77.8%) right ones (P=0.35) (Figure 2). 

In follow-up three months after surgery, silicon tube 

removed and irrigation re-test showed successful 

outcome for all 42 (100%) patients who underwent 
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external DCR approach. 

 

 
Figure 2. Frequency of Agger Nasi Cell (ANC) distribution according to the presence of various radiological findings in candidate patients of 

dacryocystorhinostomy. The ordinate axis consists of the percentage of patients 

 

 

Discussion 

 

Epiphora is a common symptom that distracts 

normal daily visual function and even may become life-

threatening in special situations. Acquired unresolved 

NLD obstruction is a well-known reason for epiphora 

originating from changes in the nasal cavity and 

attributed viscera. Although about half of etiologic 

factors for NLD are unknown (15) but many studies 

pointed to anatomical sino-nasal anomalies for acquired 

NLD obstruction, including the presence of ANC (2,4-

6,8,16-20). ANC makes obstruction by affecting the 

proximal intranasal portion of NLD and also the 

lacrimal sac. The prevalence of ANC in previous studies 

varied widely so that it was reported from less than 2% 

(7,8) to near 100% (9). The current study showed 81% 

of Iranian patients had positive radiologic findings for 

ANC Presence, and among them, 38% of cells were 

large and covered 50% or more volume of the lacrimal 

sac. Although some reports implied more involvement 

of females than of males in case of acquired NLD 

obstruction (3), our data supported equality in this issue. 

Evidence for concha bullosa was found in about 24% of 

paranasal C.T. reports in the cases group, while other 

studies revealed it in 36% of cases (4). We found no 

relation between the presence of concha bullosa and 

ANC that was compatible with other reports (5,6,16). 

The frequency of OMC disease in our study was about 

12% of cases; however, it was 14-35% in previous 

studies (5). OMC disease had no correlation with ANC 

in the current assessment. Similar result was found 

considering sinusitis and nasal polyposis  . There is no 

evidence of a relationship between the presence of ANC 

and sinusitis or nasal polyposis (20,21). Our finding was 

consistent with the explanation of others that sinusitis 

alone was not an obstructive factor for NLD 

dysfunction. In the case of nasal septum deviation, about 

86% of our study participants were involved. Although 

some reports showed more susceptibility for NLD 

obstruction, preferably in left deviations (3), that was 

not in agreement with our finding. Also, results showed 

no difference between ANC and the presence or absence 

of septal deviation. Some authors believed that ANC is a 

causative factor for unsuccessful DCR surgery; 

however, some others disagreed (4,10). Our study did 

not reveal any adverse effect of ANC presence on DCR 

outcome, and the success rate after 3-months follow-up 

in our patients was 100%. This controversy may be due 

to our small sample size; although, some other factors, 

such as surgeon’s skill, quality of applied material, and 

special attention to anatomical anomalies regarding C.T. 

scan findings, may be important. The latter is a clue 

reason for performing paranasal C.T. scanning 

preoperatively, as the gold standard test to investigate 

field anomalies (5). 

The study assessed acquired anatomical changes in 

the field of nose and NLD without considering chronic 

hypersensitivity disorders in participants. To achieve 

reliable results to generalize to the general population, 

more studies with a larger sample size should be done. 

Radiologic-based pieces of evidence in patients with 

acquired NLD obstruction showed different sinonasal 

anatomical and pathological anomalies , including ANC, 

concha bullosa, OMC disease, nasal septum deviation, 

and polyposis. These anatomical anomalies may induce 

NLD obstruction alone or along with each other. 
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However, according to the scope of the study, we found 

no association between the presence of ANC and the 

other mentioned pathologies. Scanning of the paranasal 

field with the C.T. approach is a precise guide for 

surgery preoperatively. Prospective studies with a larger 

sample size suggested achieving more clear findings. 
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