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1 |  INTRODUCTION

Epiphora is a common clinical condition that affects more 
than 3% of all adult ophthalmologic patients, which is gener-
ally caused by obstruction of the nasolacrimal duct (NLDO, 
nasolacrimal duct obstruction).1 Dacryocystorhinostomy 
(DCR), a surgical procedure used to create a fistula that by-
passes the site of obstruction and restores the tear flow, is 
widely used to treat NLDO.

The procedure can be executed by adopting either an 
external or an endoscopic endonasal approach. At present, 
the gold standard method for primary NLDO is external 
DCR (EXT-DCR) with a success rate between 90%-95%.2,3 
Recently, endoscopic DCR (END-DCR) has been suggested 
by many authors to be an alternative to the external ap-
proach, offering high rates of success (75%-97%)4,5 and re-
duced postoperative complications.6,7 Both END-DCR and 
EXT-DCR fail in up to 10% of patients, leading to inefficient 
drainage of tears and relapse of epiphora.8-10 The presence of 

membranous obstruction of the nasal ostium, formation of 
granuloma or synechiae next to the neorhinostomy, and lacri-
mal pump disruption are the most common causes of surgical 
failure.11,12

Many treatments are available in case of recurrent epiph-
ora after primary surgery, including EXT-DCR, END-DCR, 
balloon dacryoplasty, and observation, which can be con-
sidered the best choice in slightly symptomatic elderly pa-
tients.13 Secondary EXT-DCR and END-DCR are the most 
widely adopted options; however, these techniques are asso-
ciated with a prolonged healing process, which may induce 
further fibrosis and worsen stenosis.14

Balloon-assisted dacryoplasty (DCP) is a less invasive 
procedure that is performed using a high-pressure bal-
loon catheter introduced into the lacrimal system passing 
through the superior or inferior canaliculus. The aim of this 
procedure was to enlarge the site of the stenotic lacrimal 
tract, which is typically located in proximity to the neorhi-
nostomy.15 Since a transcanalicular approach can cause 
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Abstract
Endonasal balloon-assisted dacryoplasty is a minimally invasive technique that uses 
a high-pressure balloon catheter introduced into the lacrimal pathway through the 
nasal fossa into the neorhinostomy to treat recurrent epiphora after primary dacryo-
cystorhinostomy. This procedure can be considered to be a reliable technique in pa-
tients unfit for general anesthesia.
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damage to the canalicular system,16 endoscopic endonasal 
DCP has been considered as an alternative approach in re-
vision cases with the aim of restoring physiological lacri-
mal drainage. In fact, such DCP technical variation allows 
the enlargement of the neorhinostomy passing through the 
nasal neorhinostomy avoiding any potential lesion of the 
canalicular system.

Herein, we present the case of a female patient who under-
went transnasal balloon-assisted DCP after failure of primary 
endoscopic DCR.

2 |  CASE REPORT

A 78-year-old woman complained of relapsing right-side 
epiphora and recurrent dacryocystitis after failure of an 
END-DCR performed 3 months before. Symptoms appeared 
immediately after surgery, even though the procedure was 
carried out without any intraoperative complications. On the 
15  day of postoperative follow-up, endoscopic endonasal 
examination demonstrated the presence of a sinonasal syn-
echiae next to the neorhinostomy, determining a near-total 
obstruction of the ostium created by the previous surgical 
procedure.

2.1 | Investigation and treatment

Lacrimal probing and irrigation were performed, by an 
ophthalmologist, and led to upper lacrimal punctum liquid 
spillage and total absence of lacrimal flow through the ne-
orhinostomy. Surgical reintervention was deemed necessary. 
Considering the patient's age, comorbidities (type II diabe-
tes, hypertension, chronic bronchitis, and chronic kidney 
disease), presence of partially healed mucosa, and the re-
cent surgery, we decided to adopt a less invasive endoscopic 

approach using a balloon catheter introduced through the 
nose to enlarge the stenotic neorhinostomy.

Surgery was performed under general anesthesia. After 
endoscopic lysis of the sinonasal synechiae, the lacrimal 
punctum was dilated by an ophthalmologist with a lacri-
mal probe inserted into the canalicular system down the 
stenotic lacrimal tract. The tip of this probe was used as 
a guide to permit direct endoscopic endonasal visualiza-
tion of the stenotic ostium. An 8  mm balloon catheter 
(XprESS™ LoProfile ENT dilation system, Entellus med-
ical®) was introduced under endoscopic guidance into the 
nasal neorhinostomy created during primary DCR passing 
through the nasal cavity. After connection of the cath-
eter to the inflation device, the rhinostomy was enlarged 
by the balloon system, which was inflated to 12  atm for 
20 seconds and then deflated for 10 seconds. The balloon 
was then reinflated to 8  atm for 20  seconds and deflated 
for 10  seconds. This last cycle was repeated twice. After 
completing 3 cycles, the balloon catheter was completely 
deflated and carefully removed from the nasal neorhi-
nostomy (Figure  1). The entire surgical procedure lasted 
18 minutes. Postsurgical nasal packing was not necessary 
given the absence of active bleeding after the procedure. 
The patient received postoperative oral antibiotics (amox-
icillin  +  clavulanate), was prescribed nasal washes, and 
used emollient local ointment and antibiotic-steroid eye 
drops for a 7-day period. At 45 days after the procedure, 
the neorhinostomy was still open (Figure 2); there was no 
evidence of recurrent epiphora at 5 months after surgery.

3 |  DISCUSSION

Nasolacrimal duct obstruction is a common condition observed 
in ophthalmology practice that can be managed both surgi-
cally and nonsurgically. The obstruction can be distinguished 

F I G U R E  1  Endoscopic endonasal 
balloon DCP: A, Sinonasal sinechiae (white 
arrow) giving rise to subtotal stenosis of 
neorhinostomy (dashed white circle); B, 
Transnasal introduction of the deflated 
balloon catheter next to the previous 
stenotic neorhinostomy; C, Complete 
balloon catheter inflation; D, Enlarged 
neorhinostomy
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as congenital or acquired. Primary acquired nasolacrimal duct 
obstruction is determined in most cases by idiopathic fibrosis 
or inflammation, while infection, traumatic events, surgery, or 
neoplasms may cause secondary acquired NLDO.17-22

Many surgical treatments are available for NLDO, but 
there is a lack of consensus in the literature about the best 
procedure in primary and revision cases. Dacryoplasty is a 
minimally invasive technique in which a balloon catheter is 
used to dilate a stenotic lacrimal tract.23 Although a transcan-
alicular approach has been described, there are no reports on 
the use of transnasal balloon-assisted DCP after failure of en-
doscopic primary DCR. This minimally invasive treatment 
can provide high quality results with shorter surgical time: 
in fact, both anatomical and functional success was achieved. 
Anatomical success was defined when a patent ostium on ir-
rigation was achieved; functional success was defined as free 
lacrimal flow on functional test and subjective resolution in 
tearing symptoms.

Both transnasal and transcanalicular DCP present several 
advantages over EXT-DCR or END-DCR. First, differently 
from EXT-DCR these procedures do not require a skin in-
cision and both preserve the orbicularis muscle, which con-
tributes to lacrimal pump function.24 Second, minimally 
invasive surgery reduces postoperative complications such as 
nasal bleeding and formation of nasal synechieae.25 Lastly, 
the reduced operating time makes DCP a feasible procedure 
in patients who cannot tolerate prolonged general anesthesia. 
Considering transcanalicular and endonasal DCP, the latter 
may prevent potential canalicular damage by avoiding ma-
nipulation of the proximal lacrimal drainage system, leading 
to a safer procedure.16

Furthermore, an endoscopic endonasal approach consents 
creation of a wider neorhinostomy by using 5, 8, or 9 mm 
diameter balloon catheters.

To our knowledge, this is the first case report describ-
ing the use of transnasal ballon-assisted DCP after a failed 

primary DCR; for this reason, the comparison of our pro-
cedure with other studies is difficult. Lee et al reported on 
the use of balloon DCP after failed EXT-DCR in three pa-
tients with sarcoidosis.26 The two early failures (at 3 months) 
were successfully treated with DCP, and both patients were 
asymptomatic at 42 and 5 months, respectively; in the case of 
late failure (47 months), the same procedure was performed 
without improvement of symptoms. However, the authors did 
not specify either the surgical approach adopted (transcan-
alicular vs transnasal) or the parameters considered to de-
fine successful treatment (anatomical vs functional), making 
these results incomparable. Conversely, Lee et al described 
18 cases who underwent transcanalicular balloon-assisted re-
vision DCP after END-DCR with anatomical and functional 
success rates of 84% and 74%13 and a follow-up of 11 and 
19 months, respectively.13 A silicone stent was inserted into 
the lacrimal drainage system and left in place for 4-6 weeks 
in all patients.

There are controversial reports in the literature regarding 
the benefits of silicone stenting. Several authors sustain that 
silicone tubing may improve surgical outcomes by main-
taining the patency of the lacrimal system.27,28 At the same 
time, multiple systematic reviews and meta-analyses have 
not demonstrated any additional advantages in silicone de-
vice placement, especially in endoscopic procedures.29,30 A 
silicone stent may act as foreign inorganic material, leading 
to granulation with subsequent closure of the rhinostomy.31 
Considering the presence of a pre-existing neorhinostomy 
and the low invasiveness of our procedure, we retained it un-
necessary to place a lacrimal stent.

In addition to silicon stenting, other adjunctive treatments 
have been reported to improve surgical outcomes and prevent 
early failure. Application of corticosteroids and mitomycin C 
(MMC) at the site of neorhinostomy can potentially reduce 
scarring through action on the inflammatory and prolifera-
tive phases of wound healing, respectively. Zeldovich et al re-
ported a success rate of 89% in a prospective, nonrandomized 
series of 16 patients undergoing revision END-DCR, in 
which betamethasone was injected into the lacrimal sac and 
scar tissue surrounding the ostium.32 Similar results (93% 
success rate) were obtained by Li et al in a retrospective case 
series of 69 END-DCR followed by local application of tri-
amcinolone soaked gelfoam.33 Despite promising results, no 
large randomized control trials have been performed on the 
use of corticosteroids as adjuvant therapy in revision surgery.

Conversely, many studies have been carried out on the 
efficacy of intraoperative MMC in EXT-DCR and END-
DCR, although the results have not always been consis-
tent.34-37 Mitomycin C is an antineoplastic drug derived from 
Streptomyces caespitosus that inhibits the synthesis of DNA, 
RNA, and protein by through inhibition of collagen synthe-
sis by fibroblasts.38 A systematic review and metanalysis by 
Cheng et al39 reported that application of MMC in a subgroup 

F I G U R E  2  Postoperative follow-up at day 45 after surgery
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of patients undergoing EXT-DCR was more likely to keep 
patency of irrigation during follow-up, while in a subgroup 
of patients who underwent END-DCR, the difference was not 
significant. Since there is no unanimous consensus regarding 
the use of corticosteroids and MMC after DCR – DCP, we do 
not use these adjunctive agents in our surgeries.

Finally, the use of postoperative antibiotic therapy is 
still questioned and there is no evidence that regular ad-
ministration of oral antibiotic after surgery may improve 
surgical outcomes. Lehmann et al in a retrospective study 
on 596 cases showed that patients who failed primary 
END-DCR were more likely to have postoperative compli-
cations, including infections; in addition, the occurrence 
of a postoperative complication was significantly associ-
ated with primary END-DCR failure.40,41 Since operative 
site infection may result in scar formation and compromise 
healing of a patent lacrimal system, we administer postop-
erative antibiotic therapy.

In conclusion, transnasal balloon-assisted revision DCP 
can be considered as a valid, safe, and minimally invasive 
surgical procedure to treat recurrent epiphora after failure of 
endoscopic or external DCR. The procedure should be con-
sidered as a feasible option in the case of recurrent epiphora 
after multiple surgical procedures or in patients who cannot 
undergo more aggressive treatment or prolonged general an-
esthesia due to age and comorbidity. The main advantages of 
this surgery are shorter surgical time and reduced postopera-
tive complications.13,26

CONFLICT OF INTEREST
The author(s) declare no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
paper.

AUTHOR CONTRIBUTIONS
PI: drafted the article and made substantial contributions to 
acquisition of data; AV: made substantial contributions to 
acquisition of data and revised the manuscript critically for 
important intellectual content; AGR: made substantial con-
tributions to acquisition of data; MT: conceptualized and 
designed the study, made substantial contributions to con-
ception and acquisition of data, critically reviewed the man-
uscript for important intellectual content, and approved the 
final version.

ORCID
Alessandro Vinciguerra   https://orcid.
org/0000-0003-4805-4908 

REFERENCES
 1. Lachmund U, Ammann-Rauch D, Forrer A, et al. Balloon 

catheter dilatation of common canaliculus stenoses. Orbit. 
2005;24(3):177-183

 2. McLachlan DL, Shannon GM, Flanagan JC. Results of dacryo-
cystorhinostomy: analysis of the reoperations. Ophthalmic Surg. 
1980;11(7):427-430.

 3. Romanes GJ. Dacryocystorhinostomy; clinical report of fifty cases. 
Br J Ophthalmol. 1955; 39(4):237-240.

 4. Trimarchi M, Giordano Resti A, Bellini C, Forti M, Bussi M. 
Anastomosis of nasal mucosal and lacrimal sac flaps in endo-
scopic dacryocystorhinostomy. Eur Arch Otorhinolaryngol. 
2009;266(11):1747-1752.

 5. Knisely A, Harvey R, Sacks R. Long-term outcomes in endoscopic 
dacryocystorhinostomy. Curr Opin Otolaryngol Head Neck Surg. 
2015;23(1):53-58.

 6. Trimarchi M, Giordano Resti A, Vinciguerra A, Dane G, Bussi M. 
Dacryocystorhinostomy: evolution of endoscopic techniques after 
498 cases. Eur J Ophthalmol. 2019. https://doi.org/10.1177/11206 
72119 854582 

 7. Huang J, Malek J, Chin D, et al. Systematic review and meta-analy-
sis on outcomes for endoscopic versus external dacryocystorhinos-
tomy. Orbit. 2014;33(2):81-90.

 8. Dolman PJ. Comparison of external dacryocystorhinostomy with 
nonlaser endonasal dacryocystorhinostomy. Ophthalmology. 
2003;110(1):78-84.

 9. Leong SC, MacEwen CJ, White PS. A systematic review of out-
comes after dacryocystorhinostomy in adults. Am J Rhinol Allergy. 
2010;24(1):81-90.

 10. Akcay E, Yuksel N, Ozen U. Revision external dacryocystorhi-
nostomy results after a failed dacryocystorhinostomy surgery. 
Ophthalmol Ther. 2016;5(1):75-80.

 11. Baek JS, Jeong SH, Lee JH, et al. Cause and management of pa-
tients with failed endonasal dacryocystorhinostomy. Clin Exp 
Otorhinolaryngol. 2017;10(1):85-90.

 12. Konuk O, Kurtulmusoglu M, Knatova Z, et al. Unsuccessful 
lacrimal surgery: causative factors and results of surgical 
management in a tertiary referral center. Ophthalmologica. 
2010;224(6):361-366.

 13. Lee A, Ali MJ, Li EYM, Wong ACW, Yuen HKL. Balloon dacryo-
plasty in internal ostium stenosis after endoscopic dacryocystorhi-
nostomy. Ophthal Plast Reconstr Surg. 2014;30(1):7-10.

 14. Sharma BR. Non endoscopic endonasal dacryocystorhinostomy 
versus external dacryocystorhinostomy. Kathmandu Univ Med J. 
2008;6(24):437-442.

 15. Ali MJ, Naik MN, Honavar SG. Balloon dacryoplasty: ushering the 
new and routine era in minimally invasive lacrimal surgeries. Int 
Ophthalmol. 2013;33(2):203-210.

 16. Mishra AK, Nilakantan A, Mishra S, Mallick A. Comparison of 
balloon dacryocystorhinostomy with conventional endonasal en-
doscopic dacryocystorhinostomy for relief of acquired distal na-
solacrimal drainage obstruction and its impact on quality of life: 
a prospective, randomized, controlled study. Med J Armed Forces 
India. 2018;74(3):255-263.

 17. Trimarchi M, Bellini C, Fabiano B, Bussi M, Gerevini S. 
Multiple mucosal involvement in cicatricial pemphigoid. Acta 
Otorhinolaryngol Ital. 2009;29(4):222-225.

 18. Resti AG, Bertazzoni G, Trimarchi M. Nasolacrimal duct ob-
struction secondary to dental impaction. Eur J Ophthalmol. 
2013;24(4):611-613.

 19. Lanzillotta M, Campochiaro C, Trimarchi M, et al. Deconstructing 
IgG4-related disease involvement of midline structures: compari-
son to common mimickers. Mod Rheumatol. 2017; 27(4):638-645.

https://orcid.org/0000-0003-4805-4908
https://orcid.org/0000-0003-4805-4908
https://orcid.org/0000-0003-4805-4908
https://doi.org/10.1177/1120672119854582
https://doi.org/10.1177/1120672119854582


   | 1609INDELICATO ET AL.

 20. Berlucchi M, Tomenzoli D, Trimarchi M, et al. Dacryocystocele in 
the adult: etiology, diagnosis and treatment. Acta Otorhinolaryngol 
Ital. 2001;21(2):100-104.

 21. Biafora M, Bertazzoni G, Trimarchi M. Maxillary sinusitis caused 
by dental implants extending into the maxillary sinus and the nasal 
cavities. J Prosthodont. 2014;23(3):227-231.

 22. Alfano M, Grivel JC, Ghezzi S, et al. Pertussis toxin B-oligomer dis-
sociates T cell activation and HIV replication in CD4 T cells released 
from infected lymphoid tissue. AIDS. 2005;19(10):1007-1014.

 23. Janssen AG, Mansour K, Krabbe GJ, Van Der Veen S, Helder AH. 
Dacryocystoplasty: treatment of epiphora by means of balloon 
dilation of the obstructed nasolacrimal duct system. Radiology. 
1994;193(2):453-456.

 24. Ragab SM, El-Koddousy MS, Badr M. Endocanalicular, high-pres-
sure balloon catheter, endoscopic dacryocystorhinostomy: a 
randomized controlled trial. Otolaryngol - Head Neck Surg. 
2011;145(4):683-688.

 25. Korkut AY, Teker AM, Ozsutcu M, Askiner O, Gedikli O. A compar-
ison of endonasal with external dacryocystorhinostomy in revision 
cases. Eur Arch Oto-Rhino-Laryngology. 2011;268(3):377-381.

 26. Lee BJ, Nelson CC, Lewis CD, Perry JD. External dacryocystorhi-
nostomy outcomes in sarcoidosis patients. Ophthal Plast Reconstr 
Surg. 2012;28(1):47-49.

 27. Tsirbas A, Wormald PJ. Mechanical endonasal dacryocystorhinos-
tomy with mucosal flaps. Br J Ophthalmol. 2003;87(1):43-47.

 28. Önerci M, Orhan M, Öǧretmenoǧlu O, Irkeç M. Long-term results 
and reasons for failure of intranasal endoscopic dacryocystorhinos-
tomy. Acta Otolaryngol. 2000;120(2):319-322.

 29. Kang MG, Shim WS, Shin DK, Kim JY, Lee JE, Jung HJ. A system-
atic review of benefit of silicone intubation in endoscopic dacryo-
cystorhinostomy. Clin Exp Otorhinolaryngol. 2018;11(2):81-88.

 30. Kim DH, Kim SI, Jin HJ, Kim S, Hwang SH. The clinical efficacy 
of silicone stents for endoscopic dacryocystorhinostomy: a me-
ta-analysis. Clin Exp Otorhinolaryngol. 2018;11(3):151-157.

 31. Unlu HH, Toprak B, Aslan A, Guler C. Comparison of surgi-
cal outcomes in primary endoscopic dacryocystorhinostomy 
with and without silicone intubation. Ann Otol Rhinol Laryngol. 
2002;111(8):704-709.

 32. Zeldovich A, Ghabrial R. Revision endoscopic dacryocystorhi-
nostomy with betamethasone injection under assisted local anaes-
thetic. Orbit. 2009;28(6):328-331.

 33. Li EY, Cheng AC, Wong AC. Safety and efficacy of adjunctive 
intranasal mitomycin C and triamcinolone in endonasal endoscopic 
dacryocystorhinostomy. Int Ophthalmol. 2016;36(1):105-110.

 34. Qin ZY, Lu ZM, Liang ZJ. Application of mitomycin C in nasal 
endoscopic dacryocystorhinostomy. Int J Ophthalmol. 2010;10: 
1569–1571. 

 35. Ozkiris M, Ozkiris A, Goktas S. Effect of mitomycin C on re-
vision endoscopic dacryocystorhinostomy. J Craniofac Surg. 
2012;23(6):e608-e610.

 36. Tirakunwichcha S, Aeumjaturapat S, Sinprajakphon S. Efficacy 
of mitomycin C in endonasal endoscopic dacryocystorhinostomy. 
Laryngoscope. 2011;121(2):433-436.

 37. Farahani F, Ramezani A. Effect of intraoperative mitomycin C 
application on recurrence of endoscopic dacryocystorhinostomy. 
Saudi Med J. 2008;29(9):1354-1356.

 38. Wakaki S, Marumo H, Tomioka K, et al. Isolation of new fractions 
of antitumor mitomycins. Antibiot Chemother. 1958;8(5):228-240.

 39. Cheng SM, Feng YF, Xu L, et al. Efficacy of Mitomycin C in endo-
scopic dacryocystorhinostomy: a systematic review and meta-anal-
ysis. PLoS ONE. 2013;8(5):e62737.

 40. Lehmann AE, Scangas GA, Jafari A, et al. Predictors of long-term 
success and failure in primary and revision endoscopic dacryo-
cystorhinostomy. Int Forum Allergy Rhinol. 2019;10(3):374-380.

 41. Altin Ekin M, Karadeniz Ugurlu S, Aytogan H, et al. Failure in 
revision dacryocystorhinostomy: a study of surgical technique and 
etiology. J Craniofac Surg. 2020;31(1):193-196.

How to cite this article: Indelicato P, Vinciguerra A, 
Giordano Resti A, Trimarchi M. A case of endonasal 
balloon-assisted dacryoplasty after failure of 
endonasal dacryocystorhinostomy. Clin Case Rep. 
2020;8:1605–1609. https://doi.org/10.1002/ccr3.2956

https://doi.org/10.1002/ccr3.2956

