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Clinicopathological Study of Lacrimal Sac Dacryolith in Patients Treated for
Nasolacrimal Duct Obstruction
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Purpose: To evaluate the correlation between clinical manifestation of patients with nasolacrimal duct obstruction and patho-
logical characteristics of lacrimal sac and dacryolith found during endoscopic dacryocystorhinostomy.

Methods: This retrospective study included 158 patients (189 eyes) who received endoscopic dacryocystorhinostomy. We defined
lacrimal dacryolith by gross discovery in the lacrimal sac during surgery or findings during pathological examination as dacryolith
or calcification, including size and distribution in pathology slides. We correlated the relationship between the patients’ clinical
manifestations, surgical results, lacrimal sac's pathological findings including calcification, inflammation and fibrosis, and patho-
logical findings of lacrimal sac dacryolith.

Results: Dacryolith was found in 61 eyes (32.3%) and among them, grossly found in 13 eyes (6.9%). Dacryolith's filling defect on
dacryocystography was found in 17 eyes (9.0%) and based on grossly found dacryolith, dacryocystography's sensitivity and specif-
icity were 58.8% and 1.7%, respectively. The average size of dacryolith was 0.3 + 0.8 mm? with an average distribution of 20.1 +
17.9%. Distribution of dacryolith and the proportions of inflammatory cells and fibrosis in the lacrimal sac were negatively correlated
(p < 0.05). The size of dacryolith and the proportions of fibrosis in the lacrimal sac were also negatively correlated (p = 0.008). In
cases where the proportion of calcification in pathology slides was over 50%, the duration of symptoms in the calcification-dominant
group was shorter than in other groups (p = 0.006). The success rates of endoscopic dacryocystorhinostomy with dacryolith and
without dacryolith were 91.8% and 80.5%, respectively (p = 0.046).

Conclusions: The patients with lacrimal sac dacryolith in hasolacrimal duct obstruction showed shorter duration of symptoms, lower
fibrosis of lacrimal sac, and higher surgical success rates than the other cases. Therefore, additional research may be necessary to
determine the mechanism of dacryolith formation and early treatment in nasolacrimal duct obstruction with lacrimal sac dacryolith.
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Figure 1. Histopathologic findings of calcification in lacrimal
sac dacryolith. (A) Lacrimal sac epithelium. (B) Submucosa
layer. (C) Calcification (Hematoxylin & Eosin stain, X 100).
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Figure 2. Measurement of size for lacrimal sac dacryolith.
Size (mmz) = longest length (A) X shortest length (B) of da-
cryolith (Hematoxylin & Eosin stain, X 100).

Flgure 3. The major pathologic findings of the lacrimal sac. (A) Calcification-dominant lacrimal sac (Hematoxylin & Eosin stain,
%X 100). (B) Inflammation-dominant lacrimal sac (Hematoxylin & Eosin stain, X 100). (C) Fibrosis-dominant lacrimal sac
(Hematoxylin & Eosin stain, x 100).

A

Figure 4. Histopathologic analysis of lacrimal sac based on the severity of fibrosis and inflammation. (A) Indicator for measurement
of tissue’s occupying ratio (arrow, 150 um-sized, HE stain, X 100). (B) Inflammatory portion of lacrimal sac (surrounded by dash-
ed-line, HE stain, X 100; Black solid line = 150 pm). (C) Fibrotic portion of lacrimal sac (surrounded by dashed-line, HE stain,
X 100; Black solid line = 150 um). HE = Hematoxylin & Eosin.
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Table 2. Dacryocystographic findings related with lacrimal
sac dacryolith grossly found in operation
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Table 1. Demographic characteristics of the patients treated with endoscopic dacryocystorhinostomy

Dacryolith (+) Dacryolith (-) Total p—value*

Cases (%) 61 (32.3) 128 (67.7) 189

Sex (male:female) 11:50 26:102 37:152 0.76
Age (years) 58.0 + 14.2 572 £ 13.3 57.6 + 13.8 0.74
Duration of tearing (months) 72.0 +73.4 79.3 +94.7 75.9 + 85.3 0.62

Values are presented as mean + SD unless otherwise indicated.
*By student #-test.

Figure 5. The results of dacryocystography in patients with dacryolith. (A) Filling defect of lacrimal sac in dacryocystography’s
finding. (B) Nasolacrimal duct stenosis without filling defect of the lacrimal sac.



- Cisteratets|x| 2016 x| 57

1. 1=z

B0J3F 2pol= 19 tHp=0.57) (Table 3). ‘=EF
*44 Wi 271 0.3 + 0.8 mm’o|1L B .5;:\5_5
17.9%9c}h. E22my Peade 433}

© 9%k UrAl= s2¢kelglen, & 1Y) w8
A &71702 247t 31.2 + 3937047t 79.9 + T6. 170 U=
o3}t 2o]E K thp=0.006) (Table 4). F7}H o2

r

w

Table 3. The distribution of dacryolith according to pathologic

M1z

01__

= [e)
ZALO. =

= ko ABlst A ZFolA 4t
(44.4%), €& A :ij—ow 5QK(55.6%) ~Le|al A3t §-
Al 1BollA] 189H41.9%) 0.8 7 3+ v A] EAHo R
ZJol= 12 thp=0.72).

wEFHY 54T 2B
T wEFHY A0 Harot
Az Blg 9 AR uge 5o AdaAs B
»=0.000, p=0.010). E3F =230l

Bt |

il

HH%J

o=
|=¢)

1 1=z

U

: : ‘ : o] Kozl Qo S0 Armkak o —0.
findings of the lacrimal sac in the total patients DTL]A drsh HEE 5 AE HATH(p=0.008)
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sac Presence (%) Absence (%) I 9o wEFHY FA49 gty EAY wEAT
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Table 4. Clinical characteristics according to the major pathologic findings of the lacrimal sac
. . . Duration of tearing History of eye discharge . X "
Major pathologic findings (i) (v @) Syringing score LTMH (um)
Calcification dominant (n = 9) 31.2 + 393? 4 1.9 £ 09 484.5 + 255.5
Non-calcification dominant (n = 52) 79.9 + 76.1* 23 2.1 +£0.8 578.9 + 420.6
Inflammation dominant (n = 9) 67.7 + 80.6 5 1.9 +09 578.5 + 153.4
Fibrosis dominant (n = 43) 81.9 + 76.1 18 2.2 +£0.8 579.0 + 438.8

Values are presented as mean + SD unless otherwise indicated.
LTMH = lower tear meniscus height.

"The results of canaliculus irrigation test. 1 for complete passage, 2 for partial passage and 3 for no passage; "Lower tear meniscus height meas-
ured with anteiror segment optical coherence tomography) (Spectralis optical coherence tomography [OCT], Heidelberg Engineering,

Heidelberg, Germany); ‘p = 0.006, Mann-Whitney test.
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Figure 6. The results of correlation analysis between pathologic properties of dacryolith and the lacrimal sac.
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Table 5. Correlation analysis between pathologic properties of lacrimal sac dacryolith and lacrimal sac and clinical findings (n = 61)

Lacrimal sac dacryolith Duration of tearing” Syringing score”’ LTMH*
Size (mm’) 0.3 +0.8 0.07 (0.59) -0.18 (0.17) -0.17 (0.39)
Distribution (%) 20.1 £ 17.9 -0.01 (0.97) -0.11 (0.40) -0.15 (0.44)

Values are presented as mean + SD unless otherwise indicated.
LTMH = lower tear meniscus height.

"Pearson coefficient of correlation (p-value); "The results of canaliculus irrigation test. 1 for complete passage, 2 for partial passage and 3 for
no passage; ‘Lower tear meniscus height measured with anteiror segment optical coherence tomography (Spectralis OCT, Heidelberg

Engineering, Heidelberg, Germany).

Table 6. The success rate of endoscopic dacryocystorhinostomy
according to lacrimal sac dacryolith

Endoscopic Dacryolith

dacryocystorhinostomy Presence (%) Absence (%)

Success (%) 56 (91.8) 103 (80.5)
Failure (%) 5(8.2) 25 (19.5)

Total (n = 189) 61 (100) 128 (100)

"Pearson * 3.98 (p = 0.046).
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