Clinical analysis of 338 cases of dacryolithiasis
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Abstract

Background. Dacryolithiasis can occur anywhere in the lacrimal drainage system and is frequently associ-
ated with microbial infections. The presence of dacryolithiasis is difficult to determine based on its clinical
manifestations, which complicates clinical treatment.

Objectives. To analyze the clinical diagnosis, treatment and characteristics of dacryolithiasis, as well as surgi-
cal methods used to treat it and treatment effects over the past 5 years.

Materials and methods. A retrospective analysis was performed on the clinical data of 338 patients
who were diagnosed with dacryolithiasis at our hospital from January 2017 to December 2021. Patients
diagnosed with canaliculitis were treated with canaliculotomy. Dacryocystitis complicated by canaliculitis
was treated with endoscopic dacryocystorhinostomy (En-DCR) combined with canaliculotomy. Dacryocystitis
accompanied by dacryoliths was treated with En-DCR. Nasolacrimal duct stones were treated with lacrimal
intubation. All patients were followed up for 6—12 months.

Results. All patients underwent successful surgery. 0f 302 cases (89.35%) with canaliculitis, 297 (98.34%)
were cured with canaliculotomy; 5 cases (1.66%) recurred within 1 year after surgery and were cured with
canaliculotomy again. Four cases (1.18%) of dacryocystitis complicated by canaliculitis were treated with
En-DCR combined with canaliculotomy. In addition, 30 patients (8.88%) had dacryolithiasis; 28 (93.33%)
of them were cured, and 2 (6.67%) with common canalicular atresia were cured after lacrimal intubation.
Furthermore, 2 patients (0.59%) with nasolacrimal duct stones underwent lacrimal intubation. In addition,
62 cases (20.53%) with canaliculitis tested positive for bacteria, and the top 2 common bacteria were
Staphylococcus epidermidis and Streptococcus mitis.

Conclusions. Secretions are the main clinical characteristic of patients with dacryolithiasis, and surgery
is the primary treatment method. In addition, different surgical methods correspond to different locations
of stones.
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Background

Dacryolithiasis is a frequently occurring disorder of
the lacrimal system, commonly linked with microbial in-
fection and often underdiagnosed."? Dacryolithiasis is prone
to occur in patients over 50 years old with a history of smok-
ing, dacryocystitis, and facial and nasal trauma. Moreover,
there is no significant difference in the incidence of dac-
ryolithiasis between men and women.? Dacryoliths, first
described in 1670, are stones that form in the lacrimal duct
system. They can be found throughout the lacrimal drainage
system, mainly consisting of lacrimal duct stones and lacri-
mal sac stones, and also involving a small part of the lacrimal
duct system, such as nasolacrimal duct stones.* The lacrimal
duct stones are mainly composed of lobulated and lamellar
substances with amorphous nuclei. On the one hand, local
necrotic tissue and calcification of mold or hypha can form
stones. The formation of stones can be promoted by changes
in tear rheology, mechanical stimulation, bacterial migra-
tion, and disruption of the balance between single mucin
and trefoil factor peptides.> Although the specific patho-
genesis of dacryolithiasis is not yet clear, some proteins and
peptides play vital roles in the pathogenesis of lacrimal duct
stones.> Moreover, Lew et al.® claimed that the concentra-
tion of lysozyme in tears of patients with dacryolithiasis was
related to the pathogenesis of the condition.

Canaliculitis, one of the more common inflammatory
diseases of the lacrimal duct, is mainly induced by lacrimal
duct stones.” The presence of dacryolithiasis is difficult
to determine based on its clinical manifestations, which
complicates clinical treatment. Dacryolithiasis is mostly
identified during dacryocystorhinostomy (DCR). Nasolac-
rimal duct stones are rare and lack typical manifestations,
making them easily misdiagnosed as chronic conjuncti-
vitis, chronic dacryocystitis or chalazion, which results
in delays in effective treatment.® Recent studies revealed
the role of tear rheology, mechanical stimulation and bac-
terial influences in dacryolith formation; however, these
findings have not yet been sufficiently integrated into
a comprehensive pathogenetic model. Given this context,
the present study aims to bridge this gap by conducting
a detailed biochemical analysis of lacrimal stones and cor-
relating these findings with the clinical profiles of dac-
ryolithiasis patients. This approach is anticipated to shed
light on the specific molecular interactions involved
in the pathogenesis of dacryolithiasis, offering a founda-
tion for novel therapeutic strategies.

Objectives

This study was conducted to analyze the clinical di-
agnosis, treatment and characteristics of dacryolithiasis,
as well as surgical methods used to treat it and treatment
effects over the past 5 years, thereby providing a reference
for the diagnosis and treatment of the disease.

T. Zhang et al. Cases of dacryolithiasis

Materials and methods
Study design and participants

This study was a retrospective analysis of cases. In to-
tal, 338 patients diagnosed with dacryolithiasis from
2017 to 2021 at Qingdao Eye Hospital of Shandong First
Medical University (China) were enrolled. Among them,
71 were male and 267 were female, with an average age
of 51.5 +14.02 years. All patients were admitted to the hos-
pital for a lacrimal duct irrigation examination, and dac-
ryocystography was performed if the lacrimal duct was
obstructed. The patients were divided into 4 groups based
on the type of surgery. Specifically, 302 cases of dacryoli-
thiasis diagnosed with canaliculitis underwent canaliculot-
omy; 4 cases of dacryocystitis complicated by canaliculitis
were treated with endoscopic DCR (En-DCR) combined
with canaliculotomy; 30 cases of dacryocystitis with dac-
ryoliths were treated with En-DCR; and 2 cases of naso-
lacrimal duct stones were treated with lacrimal intubation.
The definitive diagnosis was based on clinical manifesta-
tions and dacryocystography. This study was approved
by the Ethics Committee of Qingdao Eye Hospital of Shan-
dong First Medical University (approval No. 2022-48).

Types and surgical methods
of dacryolithiasis

The clinical manifestations of canaliculitis (Fig. 1A) were
as follows: 1) hyperemia and redness at the lacrimal punc-
tum; 2) swelling of the lacrimal canaliculus area; 3) purulent
and granular secretion upon pressure; and 4) unobstructed
lacrimal duct flushing with secretion overflow. The surgi-
cal method was canaliculotomy. Specifically, the lacrimal
punctum was dilated first, followed by a vertical incision
on the lacrimal canaliculus. Next, lacrimal canaliculus stones
were removed via curettage. Afterward, the lacrimal passage
was flushed until the fluid coming out was transparent. A sil-
icone drainage tube was inserted if the duct was not clear.

The main symptoms of dacryocystitis combined with
canaliculitis were similar to those of canaliculitis alone,
primarily involving tear overflow and secretion. In addi-
tion, dacryocystitis + canaliculitis was characterized by ob-
structed lacrimal duct flushing and secretion overflow,
along with swelling and redness around the tear ducts, with
granular secretions released upon pressure. The surgical
method used was En-DCR combined with canaliculotomy.

The symptoms of dacryocystitis complicated by dac-
ryoliths (Fig. 1B) were primarily lacrimation and secre-
tion, with lacrimal sac stones observed during En-DCR.
The surgical method involved removing calculi and granu-
lation tissue from the lacrimal sac cavity via En-DCR.

Nasolacrimal duct stones (Fig. 1C), while similar
to dacryocystitis, were characterized by low obstruc-
tion in the nasolacrimal duct and a short disease course
(less than 4 months). The surgical method was removal
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Fig. 1. Typical images of dacryolithiasis. A. Canaliculus stone in a case of canaliculitis; B. Lacrimal sac stone in a case of dacryocystitis complicated

by dacryoliths; C. Nasolacrimal duct stone in a case of nasolacrimal duct stones

of the nasolacrimal duct stone through lacrimal duct prob-
ing with nasal endoscopy.

Postoperative medication and follow-up

The surgical eye was treated with antibiotic eye drops,
0.1% fluorometholone eye drops and antibiotic eye oint-
ment. Patients undergoing En-DCR were given fluticasone
propionate nasal spray twice a day and followed up at 1, 3,
6, and 12 months after surgery. Upon En-DCR, the patients
underwent dressing changes and reexamination under
anasal endoscope. The secretion around the anastomosis
was cleaned, and the lacrimal passage was washed. Sub-
sequently, the epithelialization of the lacrimal sac, nasal
cavity and anastomosis, as well as the recovery of lacrimal
passage function, were observed.

Criteria for determining efficacy
Canaliculitis

The symptoms of lacrimation and secretion disappeared.
The lacrimal punctum and lacrimal canaliculus had no
redness and swelling. The lacrimal canaliculus had no
secretion overflow after pressing the diseased lacrimal
canaliculus, and the lacrimal passage was flushed unob-
structedly and had no secretion.

Dacryocystitis combined with canaliculitis

The symptoms of lacrimation and secretion disappeared.
The lacrimal punctum and lacrimal canaliculus did not
exhibit redness and swelling. Upon pressing the diseased
lacrimal canaliculus, there was no secretion overflow
in the lacrimal canaliculus. In addition, the lacrimal pas-
sage was flushed unobstructedly and had no secretion.
Nasal endoscopy showed that the mucosa of the anasto-
mosis was epithelialized, the anastomosis was open and
the lacrimal passage was flushed unobstructedly.

Dacryocystitis with dacryoliths

There were no symptoms of lacrimation and secretion.
Nasal endoscopy displayed epithelialized anastomotic mu-
cosa, with the anastomosis open and the lacrimal passage
flushed unobstructedly.

Nasolacrimal duct stone

The symptoms of lacrimation and secretion disappeared.
After pulling out the lacrimal drainage tube, the lacrimal
duct was flushed unobstructedly and the secretion was
absent.

Culture and identification
of pathogenic bacteria

The secretions from the lacrimal punctum were ex-
tracted and sealed in sterile test tubes, and then bacte-
rial culture and drug sensitivity tests were performed.
In short, the collected specimens from the conjunctival
sac and lacrimal duct were coated and scribed on a blood
agar plate and cultured in a 35°C incubator for 24, 48 and
72 h to observe bacterial growth. If colony growth was
observed, the bacteria were isolated and purified, followed
by a drug sensitivity test.

Data presentation

For groups with less than 10 participants, the assumption
of normal distribution was not checked; instead, data were
reported using the median along with the minimum and
maximum values. For larger groups exceeding 100 par-
ticipants, the normality of distribution was not assessed;
the central limit theorem was applied, and results were
described using the mean and standard deviation (SD). For
groups with sizes ranging from 10 to 100, the Shapiro—Wilk
test was utilized to evaluate normality. If a statistically sig-
nificant deviation from normal distribution was found,
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the median and interquartile range (IQR) were reported.
If there was no significant deviation, the mean and SD were
used to present the data. Categorical data were consistently
summarized as frequencies and percentages (n (%)).

Results
Clinical data characteristics

In this study, the clinical data of 338 patients with dacryo-
lithiasis were analyzed, and the results are shown in Table 1.
The 338 patients consisted of 71 (21%) men and 267 (79%)
women, with a men-to-women ratio of 1:3.8. Their age
ranged from 17 to 90 years (mean 61.40 +14.02 years), and
the disease duration ranged from 20 days to 20 years (mean
1.62 +£3.03 years). In addition, there were 76 cases (22.5%)
of smokers and 302 cases (89.35%) of canaliculitis. Further-
more, 297 cases were cured, giving a cure rate of 98.34%;
5 cases (1.66%) recurred within 1 year after the operation
and were cured by canaliculotomy again. Dacryocystitis
combined with canaliculitis was found in 4 cases (1.18%)
during the operation and was treated with En-DCR com-
bined with canaliculotomy. Of the 30 patients (8.88%)
with dacryolithiasis, 28 cases (93.33%) were cured, and
2 cases (6.67%) exhibited closed lacrimal ducts and were
cured after re-catheterization. Two patients (0.59%) with
nasolacrimal duct stones underwent lacrimal intubation;
1 case of nasolacrimal duct opening was examined by nasal
endoscopy during the operation, and nasolacrimal duct
stones were discharged. One case of stone-like secretion
was removed from the nasal cavity after the operation,
and all cases were cured. No recurrence was found within
1 year after the operation.

The location of canaliculitis

Subsequently, the location of canaliculitis was analyzed.
The results showed that the first 4 locations of canaliculitis
were the left inferior lacrimal canaliculus, the right inferior
lacrimal canaliculus, the left superior lacrimal canaliculus,
and the right superior lacrimal canaliculus, accounting for
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34.44%, 26.49%, 14.9%, and 14.24%, respectively. Canalicu-
litis usually appeared in the inferior canaliculus, and there
was no difference between the left and right eyes (Table 2).

Table 2. Location of canaliculitis lesions

Diseased region Cases, n Percg/r:)tage
Right superior lacrimal canaliculus 43 14.24
Right inferior lacrimal canaliculus 80 2649
Right superior and inferior lacrimal canaliculi 13 430
Left superior lacrimal canaliculus 45 14.90
Left inferior lacrimal canaliculus 104 3444
Light superior and inferior lacrimal canaliculi 11 3.64
Both superior lacrimal canaliculi 2 0.66
Both inferior lacrimal canaliculi 2 0.66
Both superior and inferior lacrimal canaliculi 2 0.66
Total 302 100

Etiology analysis

The samples from canaliculitis patients were sent for
pathogen culture, and the distribution of pathogenic
bacteria species in positive samples is shown in Table 3.
Among the 302 cases with canaliculitis, 62 were positive
for bacteria, with a culture positivity rate of 20.53%. In ad-
dition, a total of 17 bacterial strains were identified in these
cultures, and the pathogenic bacteria were mostly Gram-
positive cocci. Staphylococcus epidermidis was the most
common pathogen, accounting for more than 51.61%.

The samples from dacryocystitis + dacryoliths patients
were also subject to pathogen culture, and the distribution
of pathogenic bacteria species in positive samples is pre-
sented in Table 4. Among the 30 cases with dacryocystitis
+ dacryoliths, 15 were positive for bacteria, with a culture
positivity rate of 50%. Furthermore, a total of 6 bacterial
strains were identified in these cultures, and the patho-
genic bacteria were mostly Gram-positive cocci. Staphylo-
coccus aureus and S. epidermidis were the most common
pathogens, accounting for more than 66.67%.

Table 1. Clinical data of 338 patients with dacryolithiasis (mean +SD, median (min, max), median (IQR), n (%))

Variables Canaliculitis Dacryo'cystltls cpm!:)!lcated D.acryocystlitls Nasolacrimal duct
with canaliculitis with dacryoliths stone
Cases, n (%) 302 (89.3) 4(1.2) 30(8.9) 2(0.6) 338 (100)
Age [years] 61.60 £13.91 74.5 (66, 82) 58.5(45.70,74.25) 45(31,59) 61.40 £14.02
male 65 (21.5) 0(0) 4(133) 2 (100) 71(21.0)
Gender, n (%)
female 237 (78.5) 4(100) 26 (86.7) 0(0) 267 (79.0)
yes 68 (22.5) 1(25) 5(16.7) 2 (100) 76 (22.5)
Smoking, n (%)
no 234(77.5) 3(75) 25(83.3) 0(0) 262 (77.5)
Duration [years] 1.35+£2.29 1(0.2,10) 2.00 (0.50, 5.25) 0.3 (0.16,0.44) 1.62 £3.03

SD - standard deviation; IQR - interquartile range.
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Table 3. Distribution of pathogenic bacteria in patients’ positive samples

with lacrimal canaliculitis
Genus of bacteria | Cases, n | Percentage (%)

Gram-positive cocci

Staphylococcus epidermidis 32 5161
Streptococcus anginosus 2 3.23
Staphylococcus haemolyticus 1 161
Staphylococcus aureus 3 4.84
Streptococcus mitis 10 16.13
Oral Streptococci 1 1.61
Staphylococcus hominis subsp 2 323
Staphylococcus cohnii 1 1.61
Staphylococcus intermedius 1 161
Staphylococcus suis 1 1.61

Gram-positive bacilli

Corynebacterium spp. 2 3.23

Corynebacterium dried 1 161
Gram-positive coccus

Neisseria cinerea 1 161

Gram-negative bacilli

Yersinia enterocolitica 1 161
Sphingomonas paucimobilis 1 1.61
Acinetobacter lwoffii 1 1.61
Serratia marcescens 1 1.61
Total 62 100

Table 4. Distribution of pathogenic bacteria of dacryoliths in patients with

positive samples
Genus of bacteria | Cases, n | Percentage (%)

Gram-positive cocci

Staphylococcus aureus 5 3333
Staphylococcus epidermidis 5 3333
Streptococcus mitis 2 13.33

Gram-negative bacilli

Pseudomonas aeruginosa 1 6.67

Enterobacter aerogenes 1 6.67

Klebsiella pneumoniae 1 6.67

Total 15 100
Discussion

Canaliculitis is one of the most common complications
in dacryolithiasis. Due to similar clinical manifestations
to a variety of ophthalmic diseases, lacrimal canalicu-
litis is an ophthalmic disease with a high misdiagnosis
rate in outpatient settings.? Xiang et al.! reported that
the misdiagnosis rate of canaliculitis was 77.8%. Non-
lacrimal specialists often misdiagnose lacrimal canalic-
ulitis as common infectious diseases in ophthalmology,
such as conjunctivitis, meibomian gland inflammation
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or dacryocystitis, and long-term repeated medication
often yields unsatisfactory results.!! Some patients lose
confidence and give up seeking medical treatment, which
causes significant distress. When the patient exhibits con-
junctival congestion and repeated drug treatments are
ineffective, it should be differentiated from conjunctivitis.
When the patient’s eyelid is red and swollen, this should be
differentiated from meibomian gland inflammation. In ad-
dition, many patients with exudate spillage from the lacri-
mal punctum are misdiagnosed as having dacryocystitis
and may even undergo DCR, but the symptoms are not
relieved after the operation. Patients with dacryocystitis
typically exhibit normal lacrimal canaliculus and lacrimal
punctum, with the main manifestation being purulent se-
cretion overflow from the lacrimal punctum when pressing
the lacrimal sac area. In contrast, purulent or granular se-
cretion overflow can be seen in lacrimal canaliculitis when
pressing the lesion lacrimal punctum area. Most of the lac-
rimal duct is flushed smoothly and can be identified based
on different characteristics. Although some patients have
an insidious onset, as long as the disease is recognized, pa-
tients with long-term recurrent secretion from the lacrimal
canaliculus should be carefully examined, and the lacrimal
duct should be rinsed in parallel. Based on symptoms and
signs, the diagnosis is not difficult.

The incidence of female patients is significantly higher
than that of male ones,” which our study also confirmed.
The reason may be due to the decrease in estrogen lev-
els in women during amenorrhea, leading to reduced tear
secretion and decreased resistance to infection, making
the lacrimal canaliculus more susceptible to microbial in-
vasion. In addition, women’s daily lifestyle, such as the use
of cosmetics and exposure to oil fumes, may contribute
to the blockage of lacrimal canaliculi by microparticles,
facilitating the growth of microorganisms within the lac-
rimal passage.

Regarding the location of canaliculitis lesions, cana-
liculitis usually affects the inferior canaliculus, predomi-
nantly occurring in 1 eye, with no significant difference be-
tween the left and right eyes. Due to gravity, tear drainage
is mainly achieved by the inferior lacrimal canaliculus, and
bacteria on the ocular surface tend to accumulate mainly
in the lower part. The diameter of the inferior lacrimal
canaliculus is larger than that of the superior lacrimal
canaliculus. Pathogenic microorganisms from the lacri-
mal sac or nasolacrimal duct are more likely to spread
to the inferior lacrimal canaliculus, making inferior lac-
rimal canaliculitis more common.!?

Previous studies believed that actinomycetes were
the main pathogenic bacteria of lacrimal canaliculitis.
However, recent studies have identified that the patho-
genic bacteria of lacrimal canaliculitis have changed.!® For
instance, Alam et al.'* reported S. epidermidis as the most
common pathogen of canaliculitis. Zhang et al.'® stated
that the main pathogenic bacteria of lacrimal canaliculi-
tis were Gram-positive bacteria, with common bacterial



1304

genera including Staphylococcus, Propionibacterium,
Streptococcus, etc. In this study, the top 2 most frequently
identified bacteria were S. epidermidis and Streptococcus
mitis, consistent with the distribution of the most common
bacterial flora in the normal conjunctival sac reported
by Wang et al.!® A study'” on the distribution and drug
resistance of ocular bacterial culture-positive strains also
pointed out that S. epidermidis was the primary patho-
genic bacteria and the most important multi-drug resistant
bacteria in the eye. The removal of stones is the major
treatment of lacrimal canaliculitis. If lacrimal duct stones
continue to block the lumen, only squeezing and scraping
the stones can relieve the symptoms.

The prevalence of dacryolithiasis gradually increases af-
ter the age of 50 years.'® Most of the pathogenic bacteria
associated with dacryolithiasis are Gram-positive bacteria.
However, dacryolithiasis is usually difficult to diagnose be-
fore operation. Given the inadequacies of imaging methods
such as X-ray, dacryocystography and computed tomog-
raphy (CT), dacryolithiasis often remains misdiagnosed
or undetected. The overall incidence of dacryolithiasis is,
therefore, difficult to assess. Dacryolithiasis is usually found
when the lacrimal sac is opened during DCR, so intraop-
erative incision of the lacrimal sac is the only effective way
to confirm the presence of dacryolithiasis. The DCR is often
regarded as the gold standard for the treatment of dacryo-
lithiasis.* For repeated secretion, the presence of dacryoli-
thiasis should be highly suspected if drug control is ineffec-
tive. Pressing the lacrimal sac can show purulent secretion
overflow, and lacrimal duct irrigation can vary in terms
of its smoothness. Studies have revealed that lacrimal duct
stones were diagnosed in 6-18% of patients during DCR,?
and the proportion in this study was 6.68%, which is similar
to literature reports.

Dacryocystitis complicated by canaliculitis is rela-
tively easy to diagnose. Special attention should be paid
to cases of canaliculitis combined with dacryolithiasis.
In such patients, the lacrimal passage may sometimes be
unobstructed, and secretion may spill, which is consistent
with the symptoms of simple lacrimal canaliculus inflam-
mation. If treatment of lacrimal canaliculitis alone does
not resolve symptoms of secretion post-surgery and there
is neither inflammation nor stone-like discharge upon
compression of the lacrimal canaliculus, it is highly likely
that the patient may have concurrent lacrimal sac stones.
In such instances, DCR is required to incise the lacrimal
sac for a definitive diagnosis. Two patients in our research
were diagnosed with canaliculitis before the operation,
but their symptoms were not relieved after the operation.
Upon ineffective drug treatment, nasal En-DCR was per-
formed. During the operation, large stones in the lacrimal
sac cavity were found, granulation hyperplasia was present
in the lacrimal sac cavity, and the inflammatory reaction
was severe. If necessary, the treatments of such patients
need to be combined with lacrimal intubation to prevent
anastomotic adhesion and atresia.
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Very few cases of dacryocystitis are not suitable for DCR
as the first choice. Simple lacrimal duct probing combined
with lacrimal intubation can dislodge intact lacrimal sac
stones and sometimes nasolacrimal duct stones. This pro-
cedure is noninvasive, does not alter the natural anatomy
and has a short operation time, making it a procedure that
most patients are willing to undergo. This requires us
to properly determine the surgical indications. For patients
with a short duration of secretion symptoms and low-po-
sition of lacrimal duct obstruction as suggested by dac-
ryocystography, which is generally located in the lower
part of the nasolacrimal duct, we can attempt lacrimal
duct probing combined with lacrimal duct intubation after
communication with the patients and their families and
obtaining their consent. Notably, if probing fails, En-DCR
is performed.

Limitations

This study’s retrospective design inherently introduced
selection and information biases, potentially leading
to skewed data due to non-random patient selection and
variable data accuracy. In addition, the relatively small
sample size of 338 patients limited the statistical power
and generalizability of the findings to the broader popula-
tion with dacryolithiasis. The absence of a control group
further restricted our ability to distinguish between effects
directly attributable to dacryolithiasis and those resulting
from extraneous variables. To overcome these limitations
and enhance the validity of future research, it is advis-
able to employ a prospective study design and conduct
randomized controlled trials (RCTs), which would allow
for systematic comparisons and more controlled condi-
tions. Increasing the sample size and including multiple
research centers would also help achieve a more represen-
tative population sample, thereby improving the generaliz-
ability of the results. Finally, applying advanced statistical
techniques, such as multivariate analysis, can help control
for potential confounders, ensuring a more accurate isola-
tion of the effects being studied.

Conclusions

This study offers a comprehensive clinical analysis
of dacryolithiasis, highlighting the essential role of di-
agnostic tools such as slit-lamp examination, lacrimal
irrigation and dacryocystography. These tools are crucial
not only for accurately diagnosing dacryolithiasis but also
for determining the precise location of lacrimal stones,
which guides the selection of appropriate surgical inter-
ventions. Clinicians are encouraged to integrate these
diagnostic procedures into routine assessments to en-
hance detection and management, thereby ensuring that
surgeries are minimally invasive, reduce complications
and improve success rates. Future research should focus
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on evaluating the long-term outcomes of surgical tech-
niques, developing innovative diagnostic tools for more
precise assessments, and exploring the pathophysiological
underpinnings of dacryolithiasis to identify new thera-
peutic targets.

Data availability

The datasets generated and/or analyzed during the cur-

rent study are available from the corresponding author
on reasonable request.

Consent for publication

Not applicable.

Use of Al and Al-assisted technologies

Not applicable.

ORCID iDs

Ting Zhang
Wei Zhuo

Wei-na Wang
Lu Zhao

https://orcid.org/0000-0002-4370-3692
https://orcid.org/0009-0001-0720-0326
https://orcid.org/0009-0002-7698-634X
https://orcid.org/0000-0001-8845-4194

References

1.

Andreou P, Rose GE. Clinical presentation of patients with dacryo-
lithiasis. Ophthalmology. 2002;109(8):1573-1574. doi:10.1016/50161-
6420(02)01107-7

Kubo M, Sakuraba T, Wada R. Clinicopathological features of dacryo-
lithiasis in Japanese patients: Frequent association with infection
in aged patients. ISRN Ophthalmology. 2013;2013:406153. doi:10.1155
/2013/406153

Mishra K, Hu KY, Kamal S, et al. Dacryolithiasis: A review. Ophthalmic
Plast Reconstr Surg. 2017;33(2):83-89. doi:10.1097/I0P.00000000000
00769

Khorrami Kashi A, Keilani C, Nguyen TH, Keller P, Elahi S, Piaton JM.
Dacryolithiasis diagnosis and treatment: A 25-year experience using
nasal endoscopy. BrJ Ophthalmol. 2023;107(2):289-294. doi:10.1136/
bjophthalmol-2021-319671

1305

Martinez-Carrasco R, Arglieso P, Fini ME. Membrane-associated
mucins of the human ocular surface in health and disease. Ocul Surf.
2021;21:313-330. d0i:10.1016/j.jt0s.2021.03.003

Lew H, Lee SY, Yun YS. Measurement of pH, electrolytes and elec-
trophoretic studies of tear proteins in tears of patients with dacryo-
liths: A novel concept for dacryoliths. Ophthalmologica. 2004;218(2):
130-135. d0i:10.1159/000076149

Bayuk EG, Malkog¢ Sen E, Corak Eroglu F, Serbest Ceylanoglu K,
Evren E. Long-term follow-up results of primary canaliculitis patients.
Turk J Ophthalmol. 2023;53(3):149-153. doi:10.4274/tjo.galenos.2022.
37659

Wang Q, Sun S, Lu S, et al. Clinical diagnosis, treatment and microbi-
ological profiles of primary canaliculitis. Exp Ther Med. 2023;25(4):157.
doi:10.3892/etm.2023.11856

Bothra N, Sharma A, Bansal O, Ali MJ. Punctal dilatation and non-inci-
sional canalicular curettage in the management of infectious canalic-
ulitis. Orbit. 2020;39(6):408-412. doi:10.1080/01676830.2019.1704797

. Xiang S, Lin B, Pan Q, et al. Clinical features and surgical outcomes

of primary canaliculitis with concretions. Medicine (Baltimore). 2017;
96(9):e6188. d0i:10.1097/MD.0000000000006188

. Singh M, Gautam N, Agarwal A, Kaur M. Primary lacrimal canalicu-

litis: A clinical entity often misdiagnosed. J Curr Ophthalmol. 2018;
30(1):87-90. doi:10.1016/j.joco.2017.06.010

. Balikoglu Yilmaz M, Sen E, Evren E, Elgin U, Yilmazbas P. Canaliculitis

awareness. TurkJ Ophthalmol. 2016;46(1):25-29. d0i:10.4274/tj0.68916

. Huang YY, Yu WK, Tsai CC, Kao SC, Kau HC, Liu CJL. Clinical features,

microbiological profiles and treatment outcome of lacrimal plug-
related canaliculitis compared with those of primary canaliculitis.
Br J Ophthalmol. 2016;100(9):1285-1289. doi:10.1136/bjophthalmol-
2015-307500

. Alam MdS, Poonam NS, Mukherjee B. Outcomes of canaliculotomy

in recalcitrant canaliculitis. Saudi J Ophthalmol. 2019;33(1):46-51.
doi:10.1016/j.sjopt.2018.12.001

. ZhangY, Deng SJ, Wang ZQ, Ding JW, Sun XG. Etiological and drug sen-

sitivity analysis of lacrimal canaliculitis [in Chinese]. Chin J Ophthalmol.
2018;54(2):111-114. https://med.wanfangdata.com.cn/Paper/Detail?
id=PeriodicalPaper_zhyk201802009. Accessed August 15, 2024.

. Wang J, Zhang HZ, Wang H, Zhang XY, Li L, Luo SW. Profiles and

drug resistance of normal conjunctival bacterial flora [in Chinese].
Chin J Pract Opthalmol. 2017;35(8):790-794. https://caod.oriprobe.
com/articles/53851677/Profiles_and_drug_resistance_of_normal_
conjunctiva.htm. Accessed August 15, 2024.

Wang ZQ, Zhang Y, Sun XG. Distribution and drug resistance analysis
of ocular bacterial culture positive strains from 2007 to 2013 [in Chinesel.
Ophthalmology. 2015;24(4):262-267. https://d.wanfangdata.com.cn/
periodical/yk201504011. Accessed August 15, 2024.

. Kominek P, Dokafova S, Svagera Z, et al. Lacrimal sac dacryoliths

(86 samples): Chemical and mineralogic analyses. Graefes Arch Clin
Exp Ophthalmol. 2014;252(3):523-529. d0i:10.1007/s00417-013-2501-6


https://www.doi.org/10.1016/S0161-6420(02)01107-7
https://www.doi.org/10.1016/S0161-6420(02)01107-7
https://www.doi.org/10.1155/2013/406153
https://www.doi.org/10.1155/2013/406153
https://www.doi.org/10.1097/IOP.0000000000000769
https://www.doi.org/10.1097/IOP.0000000000000769
https://www.doi.org/10.1136/bjophthalmol-2021-319671
https://www.doi.org/10.1136/bjophthalmol-2021-319671
https://www.doi.org/10.1016/j.jtos.2021.03.003
https://www.doi.org/10.1159/000076149
https://www.doi.org/10.4274/tjo.galenos.2022.37659
https://www.doi.org/10.4274/tjo.galenos.2022.37659
https://www.doi.org/10.3892/etm.2023.11856
https://www.doi.org/10.1080/01676830.2019.1704797
https://www.doi.org/10.1097/MD.0000000000006188
https://www.doi.org/10.1016/j.joco.2017.06.010
https://www.doi.org/10.4274/tjo.68916
https://www.doi.org/10.1136/bjophthalmol-2015-307500
https://www.doi.org/10.1136/bjophthalmol-2015-307500
https://www.doi.org/10.1016/j.sjopt.2018.12.001
https://med.wanfangdata.com.cn/Paper/Detail?id=PeriodicalPaper_zhyk201802009
https://med.wanfangdata.com.cn/Paper/Detail?id=PeriodicalPaper_zhyk201802009
https://caod.oriprobe.com/articles/53851677/Profiles_and_drug_resistance_of_normal_conjunctiva.htm
https://caod.oriprobe.com/articles/53851677/Profiles_and_drug_resistance_of_normal_conjunctiva.htm
https://caod.oriprobe.com/articles/53851677/Profiles_and_drug_resistance_of_normal_conjunctiva.htm
https://d.wanfangdata.com.cn/periodical/yk201504011
https://d.wanfangdata.com.cn/periodical/yk201504011
https://www.doi.org/10.1007/s00417-013-2501-6

	Clinical analysis of 338 cases of dacryolithiasis

