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Abstract

profile, diagnostic criteria and management.

Introduction: Incomplete punctal canalization is an uncommon congenital disorder characterized by a dysgenetic
punctum with membranes. External membranes, the most common type of incomplete punctal canalization are
flat and overlie the punctum as a veil. We describe a newer variant of incomplete punctal canalization, its clinical

Case presentation: A 9-year-old Indian boy presented with watering of his right eye since birth. His right eye
lower punctal area showed an avascular translucent elevation that appeared to have a smooth dome shape. An
examination at high magnification showed the slopes of the dome gradually merging and contiguous with the
tarsal conjunctiva. Based on a very high degree of suspicion, an impression of atypical external membrane variety of
incomplete punctal canalization was made. Membranotomy was successful in the management of his condition.
Conclusions: A high degree of suspicion is the key point in the diagnosis of this variant, keeping in mind the other
features described for incomplete punctal canalization- external membrane. It is possible that ballooning of these
membranes may represent an evolutionary stage in the process of complete canalization and this could be the
starting point for further dacryo-embryologic exploration and correlations.
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Introduction

Proximal lacrimal outflow dysgenesis involving the
punctum and canaliculus is sparsely documented in the
literature [1-6]. The term incomplete punctal canalization
(IPC) was first introduced by Ali et al. [7]. They described
the largest series of IPC and classified it into an external
membrane variety (IPC-EM) and one with an internal
membrane (IPC-IM) [7]. We report the clinical and diag-
nostic profile and management of a balloon variant of the
external membrane along with the clincopathological
correlation and propose that this variant be included in
the subclassification of IPC-EM.

Case presentation

A 9-year-old healthy Indian boy presented with watering
of his right eye since birth that was not associated with
any discharge or swelling at the corner of the eye. There
were no complaints in the left eye. His best corrected
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visual acuity (BCVA) was 20/20 in both eyes and the rest
of his ocular examination was normal.

On examination, the lids appeared normal but the tear
meniscus in his right eye was found to be elevated. An
examination of the medial aspect of his upper lid revealed
an agenetic punctum without any evident signs of IPC.
However, the lower punctum area showed an avascular
translucent elevation that appeared to have a smooth
dome shape (Figure 1la). Examination at high magnifi-
cation showed that the slopes of the dome gradually
merged and were contiguous with the tarsal conjunctiva
(Figure 1b). The architecture of the pars lacrimalis portion
of his lid was normal. Based on a very high degree of
suspicion, an impression of atypical IPC was made.

Our patient underwent membranotomy with a gradual
tapered Nettleship’s punctum dilator (Figure 1c) as de-
scribed earlier [7]. Following membranotomy, the punctum
was well seen with a good opening (Figure 1d). Probing
revealed the lower canaliculus to be normal (Figure le)
and the nasolacrimal passage was found to be patent on ir-
rigation. The lacrimal system of the fellow eye was normal.
At the three-month follow-up, the right lower punctum
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(hematoxylin and eosin x400) (f).

Figure 1 Clinical profile of balloon variant of incomplete punctal canalization external membrane variety. Slit lamp photograph of the
right lower lid showing an avascular, elevated and translucent membrane covering the puncta (arrow) (a). Intraoperative photograph of the same
patient showing the dome-shaped elevation with slopes contiguous with the tarsal conjunctiva (arrow) (b). Intraoperative photograph showing
the process of membranotomy with a Nettleship’s punctum dilator (c). Intraoperative photograph following membranotomy. Note the wide
punctal opening (arrow) (d). Intraoperative photograph showing a probe in the normal canaliculus (e). Microphotograph of the membrane
showing fibrocollagenous tissue with few vascular channels without any evidence of inflammation suggestive of fibrovascular membranes

was found to be normal with grade 1 dye disappearance
and our patient reported resolution of his epiphora.

A histopathological examination of the membrane
was consistent with that of the IPC membranes reported
in the literature [7]. It showed a fibrocollagenous tissue
with few vascular channels without any evidence of
inflammation suggestive of fibrovascular membranes
(Figure 1f).

Discussion

The lacrimal passages develop along the line of the cleft
between the lateral nasal process and the maxillary
process of the embryonic face [6,7]. The process of
canalization begins in a 35mm embryo by apoptosis of
the central cells. The entire canaliculus is canalized ex-
cept near the puncta and this portion opens onto the lid

surface in a 130mm embryo, before the separation of the
eyelids at the seventh month of intrauterine life [3,4,6,8].

The pathogenesis of punctal membranes is unknown
but is believed to be due to failure of canalization of the
most proximal part of lacrimal apparatus [1,3,7,8]. Incom-
plete punctal canalization thus represents the mildest
form of proximal lacrimal outflow dysgenesis [1,7].

The IPC-EM type is described in the literature to
typically cover the external surface of the puncta like a
flat translucent veil in an area of an avascular dimple [7].
However in the present case, although there was an
avascular and translucent area, the dimple was cha-
racteristically absent. Instead, there was a dome-shaped
elevation as elucidated in the case report. Additional
help in the diagnosis was the normal architecture of the
pars lacrimalis of the lower lid. There was no systemic
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association in the present case although there was an
associated lacrimal anomaly in the form of upper
punctal agenesis.

Membranotomy was found to be a useful modality of
management for IPC with a functional success of 91%
[7]. Membranotomy in the present case was patent at
the last follow-up with resolution of the epiphora. The
histopathological examination was consistent with IPC
membranes as reported in the literature [7].

Conclusions

In conclusion, a high degree of suspicion is needed
for the diagnosis of this variant keeping in mind the
other features described for IPC-EM. It is possible
that ballooning of these membranes may represent an
evolutionary stage in the process of complete canalization
and this could be the starting point for further dacryo-
embryologic exploration and correlations.

Consent

Written informed consent was obtained from the patient’s
legal guardian for publication of this case report and any
accompanying images. A copy of the written consent is
available for review by the Editor-in-Chief of this journal.

Abbreviations

BCVA: best corrected visual acuity; IPC: incomplete punctal canalization: a
congenital membranous disorder of the lacrimal punctum; IPC-

EM: incomplete punctal canalization- external membrane; IPC-IM: incomplete
punctal canalization -internal membrane.

Competing interests
The authors declare that they have no competing interests.

Authors’ contribution

AMJ conceived of the study and drafted the manuscript. NMN helped with
the drafting and critical review of the manuscript. Both authors read and
approved the final manuscript.

Acknowledgements

The authors acknowledge Hyderabad Eye Institute for funding this work. The
authors also acknowledge Mr SBN Chary, Mr Gattu Naresh and Mr Sandeep
Roy for help with photography and figure collaging.

Received: 21 August 2013 Accepted: 23 December 2013
Published: 9 April 2014

References

1. Ahn Yuen SJ, Oley C, Sullivan TJ: Lacrimal outflow dysgenesis.
Ophthalmology 2004, 111:1782-1790.

2. Cahill KV, Burns JA: Management of epiphora in the presence of
congenital punctal and canalicular atresia. Ophthal Plast Reconstr Surg
1991, 7:167-172.

3. Lyons CJ, Rosser PM, Welham RAN: The management of punctal agenesis.
Ophthalmology 1993, 100:1851-1855.

4. Buerger DG, Schaefer AJ, Campbell CB: Congenital lacrimal disorders.

In Smith’s ophthalmic plastics and reconstructive surgery. Edited by Nesi F,
Levine MR. Philadelphia: Mosby; 1998:649-660.

5. Kirk RC: Developmental anomalies of the lacrimal passages. A review of
the literature and presentation of three unusual cases. Am J Ophthalmol
1956, 42:227-232.

6. Duke-Elder S: Development of ocular adnexa. In System of
ophthalmology, volume 1. Edited by Duke-Elder S. St Louis: CV Mosby;
1938:364-365.

Page 3 of 3

Ali MJ, Mohapatra S, Mulay K, Naik MN, Honavar SG: Incomplete
punctal canalization: the external and internal punctal membranes.
Outcomes of membranotomy and adjunctive procedures. Br J
Ophthalmol 2013, 97:92-95.

Whitnall SE: The lacrimal apparatus. In The anatomy of the human orbit and
accessory organs of vision. Edited by Whitnall SE. Oxford: Oxford Univ Press;
1921:223-252.

doi:10.1186/1752-1947-8-120

Cite this article as: Ali and Naik: Incomplete punctal canalization -a
balloon variant of the external membrane: a case report. Journal of
Medical Case Reports 2014 8:120.

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BiolVied Central




	Abstract
	Introduction
	Case presentation
	Conclusions

	Introduction
	Case presentation
	Discussion
	Conclusions
	Consent
	Abbreviations
	Competing interests
	Authors’ contribution
	Acknowledgements
	References

