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SUMMARY

Introduction/Objective Nasolacrimal duct obstruction with consequent epiphora and the development
of dacryocystitis (DC) represents a common pathological entity in the clinical practice of ophthalmologists
and maxillofacial surgeons. The etiology of DC is multifactorial and still has not been clarified in detail.
It is considered that ascending infections from the nasal cavity and paranasal sinuses, injuries and surgi-
cal interventions in the middle third of the face, dacryoliths, tumors of the lacrimal sac and surrounding
structures may be some of the etiological factors of nasolacrimal duct obstruction.

The aim of this study is to present clinical characteristics and surgical treatment of DC.

Methods A retrospective study was carried out. It covered a period of 10 years during which 49 patients
with clinically verified DC were treated after surgical examination and complete diagnostics. Out of the
total number, 37 patients underwent surgery.

Results The occurrence of predisposing factors was present in 80% of the patients - rhinitis and the
inflammation of paranasal sinuses in 27 patients (72%), injuries and surgical interventions in the middle
third of the face in nine patients (24%), whereas lacrimal sac and nasolacrimal duct tumors were noted
in three patients (8%). Surgical failure, which was manifested in terms of recurrent DC and epiphora, was
noted in six cases (16%).

Conclusion Regarding the possible complications of inadequately administered antibiotic therapy and
a broad spectrum of pathological entities which comprise the differential diagnosis, dacryocystorhinos-
tomy with an adequate histopathological analysis and appropriate antibiotic therapy in the acute stage
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represents a right way for the treatment of DC.
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INTRODUCTION

Nasolacrimal duct obstruction (NLDO) with
consequent epiphora and the development of
dacryocystitis (DC) represents a common path-
ological entity in the clinical practice of oph-
thalmologists and maxillofacial surgeons [1].

The etiology of DC is multifactorial and still
has not been clarified in detail. It is considered
that ascending infections from the nasal cav-
ity and paranasal sinuses, injuries and surgical
interventions in the middle third of the face,
dacryoliths, tumors of the lacrimal sac and sur-
rounding structures may be some of the etio-
logical factors of NLDO [2].

The acute dacryocystitis (ADC) is charac-
terized by the appearance of hyperemia and a
painful swelling in the medial canthus region,
as opposed to the chronic form (CDC) which is
characterized by a persistent painless swelling
in the mentioned region with signs of mucopu-
rulent exudation from the lacrimal punctum,
epiphora, chronic conjunctivitis, and episodes
of exacerbation of the chronic process.

The congenital form of DC is statistically
the rarest form found in 5% of infants [3]. It is
a very serious disease characterized by a high
mortality rate if not treated adequately.

The initial treatment of ADC implies a sys-
temic and local administration of antibiotics,
incision, and drainage of the lacrimal sac con-
tent, which leads to decompression, evacuation
of content and possible microbiological analy-
ses. The absence of treatment of the acute stage
may lead to complications such as preseptal and
orbital cellulitis, meningitis, and cavernous si-
nus thrombosis.

The final treatment involves dacryocys-
torhinostomy (DCR), which can be external
or endonasal. Both procedures, external dac-
ryocystorhinostomy (ext-DCR), described by
Addeo Toti in 1904, and endonasal dacryo-
cystorhinostomy (endo-DCR), described by
Caldwell in 1983, have undergone numerous
modifications over time [4].

The aim of this study is to present clinical
characteristics and surgical treatment of DC.
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METHODS

A retrospective study was carried out. It covered a period
from 2006 to 2015 during which 49 patients with clinically
verified DC were treated after a surgical examination and
complete diagnostics. Out of the total number, 37 patients
underwent surgery.

All patients were surgically treated under general anes-
thesia at the Maxillofacial Surgery Clinic, Faculty of Medi-
cine, University of Nis.

The analysis included the sex and age of patients, exis-
tence of chronic diseases, and occurrence of predisposing
factors, i.e. existence of rhinitis, sinusitis, as well as injuries
or surgical interventions in the middle third of the face.
It also studied clinical characteristics of DC in terms of
acute or chronic presentation of the process, localization,
histopathology, microbiological analyses, recurrence, and
postoperative complications of all patients, which involved
epiphora, or recurrent DC. All patients underwent ext-
DCR under general endotracheal anesthesia along with
keeping a silicone tube for two months (Figures 1 and 2).

Classic ext-DCR with mono or bicanalicular silicone
intubation, depending on the clinical manifestation of
DC, was performed in all patients. The purpose of the

Figure 1. Condition after silicone single-channel tube placement; the
photograph is used with the permission of the subject

Figure 2. Condition after silicone double-channel tube placement; the
photograph is used with the permission of the subject
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above surgical procedures is based on the removal of the
cystic sacs and the de novo formation of the nasolacrimal
duct, which allows the normalization of the function of the
lacrimal apparatus. The minimal period of postoperative
monitoring was 18 months.

A multi slice computerized tomography was performed
preoperatively in four patients with suspected lacrimal sac
tumor in order to determine the extent of process and to
plan further treatment.

This paper was approved by the institutional ethics
committee, and written consent was obtained from the
patients for the publication of this study and any accom-
panying images.

RESULTS

The mean age of the mentioned group of patients was 56,
with the age interval ranging from 27 to 72. Considering
sex, 28 patients (75%) were female, whereas nine patients
included in the study (25%) were male.

The presence of chronic systemic diseases was deter-
mined in 30 patients (81%). Chronic arterial hyperten-
sion was present in 20 patients, diabetes mellitus in 10,
chronic obstructive pulmonary disease in eight, glaucoma
in five, and hyperthyroidism and rheumatoid arthritis in
four patients.

The occurrence of predisposing factors was present in
80% of the patients (Table 1); 18 patients consulted a doc-
tor in the acute stage of the disease. They were treated with
broad-spectrum antibiotics (2nd or 3nd generation cepha-
losporins and clindamycin) until clinical and laboratory
results indicated the regression of the signs of infection.
Incisions in the sac region were made in 10 cases. The
ADC was more frequent in younger patients.

Table 1. The occurrence of predisposing factors

Predisposing factors Patients (n, %)
Rh|n|t|s and the inflammation of paranasal 27 (72%)
sinuses

Injuries and surgical interventions in the o
middle third of the face 9 (24%)
Lacrimal sac and nasolacrimal duct tumors 3 (8%)

Initially, a chronic process was present in 31 patients.
The congenital form of DC was not included in the study.

DC was more common on the left than on the right
side (Figure 3).

Microbiological analyses indicated dominant presence
of gram-positive flora. Staphylococcus aureus, staphylococ-
cal pneumonia, and Staphylococcus epidermidis were iso-
lated in 85% of cases; equally present both in the acute and
chronic process. Methicillin-resistant Staphylococcus aureus
(MRSA) was isolated in two cases. Gram-negative bacteria,
Haemophilus influenzae, Pseudomonas aeruginosa, Neisseria
and Klebsiella were isolated in 10 patients, exclusively in
ADC. Three microbiological findings of CDC were negative.

Surgical failure, which was manifested in terms of re-
current DC and epiphora, was noted in six cases (16%).
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Figure 3. Chronic form of dacryocystitis; the photograph is used with
the permission of the subject

In three patients after DCR, a recurrence of the disease
appeared on average four weeks after the surgery. Initially,
the patients in question were diagnosed with ADC, which
was treated with broad-spectrum antibiotics and incisions.
Given that microbiological findings indicated the presence
of gram-negative bacteria, no recurrences were noted after
the administration of therapy based on the antibiogram.

In two cases, the anamnesis showed the existence of
long-standing episodes of CDC treated out-patiently at an-
other medical institution. After DCR had been performed,
arecurrence of the underlying disease appeared two weeks
after the stitches removal. Considering that microbiologi-
cal analyses indicated the existence of MRSA, the patients
were treated with intensive antibiotic therapy with van-
comycin, after which the signs of infection diminished.
Reinterventions were carried out after the regression of
infection, after which no recurrences were noted.

In one case, recurrences appeared two weeks after the
accidental loss of a silicone tube. No recurrences were not-
ed after the reintervention and placing a new silicone tube.

Histopathological (HP) analyses after DCR indicated
that chronic nongranulomatous inflammation was report-
ed in 34 cases (91%) (Figure 4), the presence of papilloma
in two cases, whereas lacrimal sac adenocarcinoma was
reported in one case.

DISCUSSION

DC is the inflammation of the lacrimal sac clinically pre-
sented in the ADC and CDC. The process is more frequent
in females above the age of 40, contrary to the congenital
form, which is equally present in both sexes and represents
1% of the total number of all types of DC [5]. A more
frequent occurrence of DC in females than in males is ex-
plained by a smaller diameter of the nasolacrimal duct and
therefore bigger chances for the appearance of a pathway
and consequent infection. The ADC is more common in
the young. Similar results were presented in the study by
Eshaghiet et al [6].

Greater incidence of DC on the left compared to the
right side is a consequence of a sharper angle between the

‘ DOI: https://doi.org/10.2298/SARH181012114T

Figure 4. Pathohistological image of chronic dacryocystitis; the epithe-
lium is usually cubical, with two layers (A) (H&E, x10); the submucosa
contains a large number of blood vessels (neovascularization), as well
as a thick, chronic inflammation infiltrate (lymphocytes, plasmocytes,
histocytes) (B) (H&E, x40); the epithelium can show squamous meta-
plasia (C) and goblet cell hyperplasia foci (D) (H&E, x20)

lacrimal sac and the nasolacrimal duct, therefore creating a
greater possibility for the disruption of drainage, pathway,
and a consequent infection, which is in correlation with
the results of the study [7].

Ext-DCR, which uses transcutaneous access to enable
exquisite visibility of the operative field, more control
over intraoperative complications, and a shorter surgical
course, is a surgical method of choice in treating DC. The
success of the mentioned technique ranges from 80% to
96%, which is also in correlation with the results of our
study [8].

In all cases, a silicone tube was placed despite the re-
search conducted by Feng et al. [9] who concluded that
success of the initial ext-DCR both with and without plac-
ing a silicone tube was identical.

The process of endo-DCR, which statistically shows
identical success as the aforementioned procedure, has
never been carried out in our institution due to the lack
of technical possibilities [10].

Microbiological analyses indicated the presence of
combined bacterial flora, i.e. the presence of both gram-
positive and gram-negative bacteria.

A study, which included microbiological findings from
84 ADC and CDGC, reported that Staphylococcus aureus
was the most common gram-positive bacteria present in
28.8% of cases, equally present both in acute and chronic
processes [11]. The existence of MRSA, which has been
statistically increasing since 1998, is related to frequent
episodes of exacerbation of the chronic form of the dis-
ease and the appearance of recurrences after DCR [12].
Gram-negative bacteria are in most cases associated with
the ADC, foudroyant clinical course, and frequent recur-
rences, with Haemophilus influenzae, Pseudomonas aeru-
ginosa, Neisseria, Klebsiella, and Escherichia coli being the
most common ones [13].

In a study which retrospectively encompassed 377 HP
findings after performed DCR, Anderson et al. [14] re-
ported a dominant presence of chronic nongranulomatous
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inflammation (321, 85.1%), granulomatous inflammation
including sarcoidosis (eight, 2.1%), lymphoma (seven,
1.9%) and a total of five malignant tumors. The authors
of the study stressed that the clinical course of the men-
tioned malignancies completely corresponded to the clini-
cal image of CDC and suggested an obligatory HP analysis
after each DCR. The dominant presence of chronic in-
flammation (85.1%) marked rhinitis and inflammation
of paranasal cavities as possible etiological factors of DC.
The results of the aforementioned study are in correlation
with our results.

A study by Lefebvre et al. [15], which included 49 pa-
tients with performed DCR, reported surgical failure in
seven cases (13%). Surgical failure occurred in patients
with MRSA, gram-negative bacteria, rhinosinusitis, lym-
phoma, early loss of a silicone tube and Crohn’s disease. In
our study, the reasons of DCR failure were associated with
MRSA infection in two cases, gram-negative bacteria infec-
tion in two cases, and an accidental loss of a silicone tube
in one case. The occurrence of surgical failure associated
with MRSA and gram-negative bacteria is also emphasized
in studies by other authors [16].

The available literature suggests that the recommended
silicone tube retaining time is at least two months after

REFERENCES

1. HarishV, Benger RS. Origins of lacrimal surgery, and evolution
of dacryocystorhinostomy to the present. Clin Exp Ophthalmol.
2014;42(3):284-7.

2. Wiladis EJ, Shinder R, Le Febvre D, Sokol J, Boyce M. Clinical and
microbiologic features of dacryocystitis-related orbital cellulitis.
Orbit. 2016;35(5):258-61.

3. Goel R, Nagpal S, Kumar S, Meher R, Kamal S, Garg S, et al.
Transcanalicular laser-assisted dacryocystorhinostomy with
endonasal augmentation in primary nasolacrimal duct obstruction:
our experience. Ophthalmic Plast Reconstr Surg. 2017;33(6):408-12.

4. Anijeet D, Dolan L, Macewen CJ. Endonasal versus external
dacryocystorhinostomy for nasolacrimal duct obstruction.
Cochrane Database Syst Rev. 2011;1:CD007097.

5. LiEY,Wong ES, Wong AC, Yuen HK. Primary vs Secondary
Endoscopic Dacryocystorhinostomy for Acute Dacryocystitis With
Lacrimal Sac Abscess Formation: A Randomized Clinical Trial. JAMA
Ophthalmol. 2017;135(12):1361-6.

6. Eshraghi B, Abdi P, Akbari M, Fard MA. Microbiologic spectrum of
acute and chronic dacryocystitis. Int J Ophthalmol. 2014;7(5):864-7.

7. Feijo ED, Caixeta JA, de Souza Nery AC, Limongi RM, Matayoshi
S. A comparative study of modified transcanalicular diode laser
dacryocystorhinostomy versus conventional transcanalicular
diode laser dacryocystorhinostomy. Eur Arch Otorhinolaryngol.
2017;274(8):3129-34.

8. PandyaVB, Lee S, Benger R, Danks JJ, Kourt G, Martin PA, et al.
External dacryocystorhinostomy: assessing factors that influence
outcome. Orbit. 2010;29(5):291-7.

9. FengYF, Cai JQ, Zhang JY, Han XH. A meta-analysis of primary
dacryocystorhinostomy with and without silicone intubation. Can J
Ophthalmol. 2011;46(6):521-7.

Srp Arh Celok Lek. 2020 May-Jun;148(5-6):328-332

331

DCR [17]. Accidental loss or early removal is associated
with the appearance of NLDO. In our study, all patients
had the tube removed after two months, except for one
patient, i.e. a case of accidental loss. In a study, which in-
cluded 25 patients with evidently high risk of postopera-
tive failure after DCR, Sodhi PK et al. [18] suggested the
removal of a silicone tube to be six months after surgery.

CONCLUSION

DC is a common pathological entity in everyday clinical
practice, more frequent in women above the age of 40.

Given the possible complications, inadequately admin-

istered antibiotic therapy and a broad spectrum of patho-
logical entities, which comprise the differential diagnosis,
DCR with an adequate HP analysis and appropriate anti-
biotic therapy in the acute stage represents a right way for
the treatment of DC.

The success of the mentioned procedure, which sta-

tistically varies from 80% to 90%, confirms our choice of
therapy in the treatment of DC.
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KnnHuuke KaPaKTepPUCTUKE U XUPYPLUKU TRETMaH AaKPUOLUCTUTUCA —

AECeToroAuLlba PETPOCNEKTUBHA CTYAM]A

Mwunow TpajkoBuh', Hukona Muskosuh*?, Iparan Kpacuh'?, AHgpuja hocuh', BojkaH Jlasuh', Munow CrojaHoBuh',

AHa LpeTaHoBuh?*, CTawa Kpacuh®

'KnuHuka 3a ctomatonorujy, Huw, Cpbuja;
2YHusepauTet y Huwy, MeguuuHcku daxyntet, Huw, Cpbuja;

*KnuHnuky yeHTap Huw, LieHTap 3a natonorujy 1 natonoluky aHatomujy, Hiw, Cpbuja;

*KnuHnykm LenTtap Huw, Knunuka 3a oHkonorujy, Huw, Cpbuja;
YHusepauTet y beorpagy, MeanunHcku dakyntert, beorpag, Cpbuja

CAXETAK

Yeoa/Lnm OncTpyKumja ApeHaXke Ha3onakpuUManHor KaHana
ca nocsieAnvyHoOM envpopom 1 pasBojem AaKpUoLMCTUTICA
npeAcTaB/ba y4ecTanm NaTooLKM eHTUTET Y KNMHUYKOj NpaK-
1 opTanmonora 1 MakcunodauujanHux xupypra. Etnonoruja
[AKPVOLMCTUTICA je MynTUdAKTOPWMjaiHa 1 joLl YBeK Huije pa-
3jalrbeHa Ao Aetasba. CmaTpa ce fa aclieAeHTHO Wrperse NH-
deKLpje U3 HOCHOT KaBUTETa M MapaHa3aHUX CUHYCa, NoBpeae
1 XUPYPLLKE MHTEPBEHLMje y npefeny cpeftbe TpehnHe nuua,
LaKpUonuTK, TYMOPY NaKPUMANHOT CakKyca 1 OKOMHUX CTPYK-
Typa Mory 61TV HEKM Of ETUONOLLKMX GaKTopa ONcTpyKLuje
JpeHaxe Ha30MaKpMaHor KaHana.

Linsb oBe cTyauje je nprKkasmBarmbe KINMHUYKMX KapakTepucTiKa
1 XMPYPLLKOT leYera AakproLncTuTyca.

MeTtoge ObaB/beHa cTyayja je peTpocnekTBHa. ObyxBatina je
nepvog o 10 roanHa, y Kojem je nocnie XMpypLUKOr nperneaa v
KoMnneTHe AujarHocTrKe neveHo 49 6onecHuKa ca KIMHUYKM
€BUEHTHVM AAaKPOLIMCTUTACOM, OF KOj/IX je ONepucaHo hux 37.
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Pesynratu NojaBa npegucnoHnpajyhiix daktopa ce cpehe kog
80% 6onecHuKa — NPUCYCTBO PUHUTMCA 1 3anarbetba NapaHa-
3aNHUX CUHYCa Kog 27 6onecHUKa (72%), noBpese v XMpypLuKe
VHTepBeHUWje y npeaeny cpeame TpehnHe nvua Kog feset
6onecHuKa (24%), AOK je NojaBa TyMopa NakpUManHor caky-
Ca 1 Ha30M1aKPUMAJTHOT AyKTyca youeHa Kop Tpy 6onecHuKa
(8%). OnepaTuBHYM Heycnex Koju ce MaHM$eCcToBao NojaBom
PEeKypPEHTHOT JaKpPMOLMCTUTICA U eNdOpe YOUeH je Kog LwecT
(16%) cnyuajeBa.

3akmyuak C 0631pom Ha Moryhe KomnvKaumje HeaeKBaT-
HO OpAMHMPaHe aHTMONOTCKe Tepanyje 1 LUMPOK CrieKkTap na-
TOJIOLIKNX EHTUTETA KOjU YrHe AndepeHLmjanHy fujarHosy,
BaKPVOLMCTOPUHOCTOMYja Y3 afjeKBaTHY X1CTOMATONOLLKY
aHanu3y 1 ogrosapajyiy aHTMONOTCKY Tepanujy y akyTHOj ¢pasu
npefcTaB/ba CMrypaH HauvH 3a Tepanujy 4akproLncTUTHCa.

KmbyuHe peun: jakprioLcTUTiC; npegucnoHupajyhin daktopu;
andepeHumjanHa anjarHo3a; XMpypLUKO neyere
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