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ABSTRACT

Purpose: Lacrimal bypass is the creation of a fistula connecting the conjunctiva with the lacrimal sac or
nasal cavity. Bypass is indicated in canalicular obstruction or agenesis; sac absence, destruction or prior
excision; lacrimal pump failure; or dacryocystorhinostomy failure. We aim to review the various techni-
ques that have been developed over the last century for lacrimal bypass.

Methods: We conducted a comprehensive literature review of techniques which have focused on
creating a conduit extending from the conjunctiva or canaliculi to the lacrimal sac, or extending that
bypass to the nasal cavity bypass.

Results: The main techniques reviewed include canaliculodacryocystorhinostomy, conjunctivodacryo-
cystostomy, conjunctivorhinostomy, conjunctivodacryocystorhinostomy, and conjunctivoductivoda-
cryocystorhinostomy.

Conclusion: Lacrimal bypass surgery has evolved due to innovation in microsurgical techniques, instru-
ments and materials. Conjunctivodacryocystorhinostomy with Jones tube insertion is the predominant
bypass technique, reflecting a culmination of historical developments. Understanding the variety of
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lacrimal bypass techniques is important for exploring alternative options when necessary.

INTRODUCTION

Lacrimal bypass is the creation of a fistula that connects the
conjunctiva directly with the lacrimal sac or nasal cavity." This
procedure is indicated in cases of canalicular obstruction or
agenesis; sac absence, destruction or prior excision; lacrimal
pump failure; or dacryocystorhinostomy (DCR) failure. The
most common techniques that have influenced those used
today were developed over the last century and continue to
be refined and modified.

Bypass from Canaliculi to the Nose

One of the earliest lacrimal bypass techniques was
canaliculorhinostomy, first described by Arruga in 1935.
Canaliculorhinostomy was performed following dacryocystec-
tomies where the inferior canaliculus remained intact. At the
time, dacryocystectomy was commonly performed for recur-
rent dacryocystitis.” In canaliculorhinostomy, an osteotomy
was created in the lacrimal sac fossa, then flaps of nasal mucosa
were sutured to the tissue surrounding the opening of the
canaliculus, then intubated with a plastic tube. However, sur-
geons at the time noted the canalicular opening would ulti-
mately stenose and alternative techniques were sought.*

Bypass from the Canaliculi to the Sac

In 1954 Lester Jones described a technique he termed
canaliculodacryocystostomy for strictures in the region

of the common canaliculus (Figure 1).” This technique is
also known as canaliculoplasty.® An LT Jones canaliculo-
dacryocystostomy utilized the lateral half of the lacrimal
sac as a tubular flap to connect with the lower
canaliculus.” The use of a flap made from the lacrimal
sac is simple compared to other techniques which may
involve a vein graft or buccal mucosa wrapped around
a polyurethane tube.” "'

Canaliculodacryocystorhinostomy was developed by Barrie
Jones in 1960 to address obstructions of the common canali-
culus (Figure 2)."” The technique involved excision of the
medial end of the common canaliculus, anastomosis with the
lacrimal sac followed by a rhinostomy.'* Despite a likely patent
nasolacrimal duct, a dacryocystorhinostomy would prevent
the canaliculi from adhering to the incision on the side of the
sac.'”> Doucet and Hurwitz also described the use of this tech-
nique for individual upper and lower canalicular obstruction
with an intact common canaliculus.'* The standard procedure
described anterior and posterior anastomoses between the
lacrimal sac and nasal mucosa. Rodgers and Hurwitz described
an alternative technique that utilized the flap from the sac as
the posterior wall of the anastomosis and a nasal flap as the
anterior wall.'> Canaliculodacryocystorhinostomy may show
a higher success rate in proximal common canalicular obstruc-
tions compared to distal canalicular obstructions.'® Another
modification was developed whereby a trapdoor opening was
made in the fundus of the sac and intubated canaliculi were
sutured to the opening.'”
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Figure 1. LT Jones’ Canaliculodacryocystostomy. The lateral half of the fundus of
the lacrimal sac was used to connect with the inferior canaliculus and therefore
reconstruct the resected common canaliculus.

Figure 2. BR Jones’ Canaliculodacryocystorhinostomy. Barrie Jones’ technique
involved an anastomosis of the canaliculus with the lacrimal sac, which was also
combined with a dacryocystorhinostomy. The dacryocystorhinostomy was used
to prevent adhesions between the raw edge of the cut canaliculus and the
lacrimal sac mucosa.

Bypass from the Fornix to the Sac and Nasolacrimal Duct

In 1940, the technique of conjunctivodacryocystostomy was
described in a paper by Stallard in a case of upper and lower
canalicular trauma with a preserved lacrimal sac.'® In Stallard’s
operation,19 the lacrimal sac was mobilized from the fossa and
brought to the plane of the caruncle (Figure 3). Orbital fat was
allowed to herniate into the lacrimal fossa to support the new
position of the sac. The fundus of the sac was incised and the
edges sutured to the conjunctival incision edges to create
a bypass from the conjunctiva to the lacrimal sac and down
into the nasolacrimal duct.'® An advantage of this technique
was preservation of the lacrimal bone. However, the long-term
success of this technique was not further examined in subse-
quent studies. Lester Jones transplanted a piece of buccal
mucosa into the wall of the new ostium when trauma resulted
in deficient epithelium.”® An alternative technique was devel-
oped by Chandler in 1975 who dissected but did not mobilize
the sac, and instead used a Bowman probe to facilitate the
insertion of a tube from the fornix into the sac and nasolacri-
mal duct to the inferior meatus.>?"** Rycroft described
a number of disadvantages of the Stallard technique including
a) the rarity of a preserved lacrimal sac when both canaliculi

Figure 3. Stallard’s Conjunctivodacryocystostom. The lacrimal sac was mobilized
from the lacrimal fossa and brought to the plane of the caruncle. The fundus of
the sac was incised and the edges sutured to the conjunctival incision edges to
create a bypass from the conjunctiva to the lacrimal sac and down into the
nasolacrimal duct.

are affected, b) difficulty in determining the preoperative
patency of the lacrimal sac and nasolacrimal duct, and c)
frequent collapse and secondary closure of the conjunctival
opening.* Later, Jones reported that other difficulties included
dissecting and mobilizing the lacrimal sac and its fundus,
closure of the new ostium without a tube, poor tolerance of
tube retention due to the movement of the lids, and unpre-
dictable drainage.”” These issues led to the development of
other techniques.

Several techniques describing the creation of a fistula from
the conjunctiva to the sac were developed and iterated by
different authors. Goar in 1931 incised and created a channel
from the fornix to the sac, with repeated probing to epithelia-
lise the tract, though the longevity of this technique was not
reported.”* Thiel in 1942 incised a tract between the conjunc-
tiva and lateral wall of the lacrimal sac.”> He then fashioned
a tube of buccal mucosa around a tapered instrument, insert-
ing this through the incision. The medial end of the mucosa-
lined tube was sutured to the anterior and posterior wound
edges of the lateral lacrimal sac wall and the lateral end was
sutured to the conjunctiva. An alternative technique was devel-
oped by Zarzycki in 1937 who wused the term
‘lacodacryocystostomy’.>>*” Zarzycki created a new wound
channel from the conjunctiva to the lateral wall of the lacrimal
sac by creating a conjunctival ‘tongue’ that was detached from
the limbus, then advanced onto the posterior surface of the
wound to line the posterior wall of the fistula. Elsching Kraupa
furthered this conjunctival tongue by rotating the strip by 180
degrees to create a funnel-like channel.”® Gomez-Marquez also
modified this procedure by obtaining a thinner conjunctival
tongue attached to the plica semilunaris, which was then
attached to a double-armed suture, brought in apposition
with the lacrimal sac and then externalised through the
skin.”” The conjunctival strip thus lined the anterior wall of



the fistula. Bangerter also described his technique of lacroda-
cryocystostomy in 1944,” which involved anastomosing flaps
between the lacrimal sac and the conjunctiva. A tube of oral
mucosa was fashioned to line the fistula from the caruncle to
the sac. Bangerter also developed another technique called the
‘lacoductosomy’ for use when the sac was absent.”® This
involved an anastomosis between the inferomedial fornix and
nasolacrimal duct with an intermediate channel formed again
from oral mucosa. Finally, Rycroft described the ‘canthocys-
tostomy’ in a 1951 publication, which was indicated if there
was extensive or total occlusion of the lower canaliculus but
the upper punctum and canaliculus, lacrimal sac and nasola-
crimal duct were intact. The operation involved incising the
lateral wall of the lacrimal sac from the entrance of the upper
canaliculus down to the opening of the nasolacrimal duct
which therefore involved opening the entire lateral wall of
the lacrimal sac into the caruncle.*"

Bypass from the Conjunctival Fornix to the Nose

Similarly, many techniques have been described in creating
a fistula from the conjunctiva to the nose. Stallard and Rycroft
described a technique of canthorhinostomy, indicated when
neither canaliculi nor sac were available.”’ The procedure
involved connecting the nasal cavity with the conjunctiva,'
where a section of a large vein or inverted buccal mucosa
covering a piece of polyethylene tubing, was sutured into an
opening made inferior and posterior to the medial palpebral
ligament attachment. Jones and Boyden further modified their
technique by utilizing a pedicled flap of nasal mucosa to line
the surgical ostium.” Murube Del Castillo developed a less
invasive technique of subcutaneous conjunctivorhinostomy
which avoided the need for an osteotomy.** A pointed clamp
was inserted into the nose, passed subcutaneously in front of
the maxilla, and directed to the lower fornix where it would
appear immediately beneath the lower punctum. The tract was
kept patent by a silicone-encased glass tube or hydrophilic
silicone tube, allowing tears to drain into the nose. Further,
Murube Del Castillo described a version of conjunctivorhi-
nostomy, termed ‘dacryo-fornix-rhinostomy’ in 1992.%
A cranially pedicled nasal mucosal flap extending from the
orbital rim to the nasal valve area was fashioned, externalized,
and divided into two parts for reconstruction of the posterior
wall and anterior wall of the passage between the conjunctiva
and nose. The flaps were sutured to the corresponding poster-
ior and anterior lip of the conjunctival incision and stented. In
a similar fashion a new conduit was created from combined
conjunctival and nasal flaps by Arden (1990),>* and Huang
(1992).” A technique using conjunctival and cartilage-
containing nasal flap was developed by Walter in 1997.%° In
this technique, the cartilage provided autologous stenting of
the posterior wall adjacent to the osseous perforation, a critical
region for restenosis. Further modifications were made by
Bhattacharjee who sutured the labial mucosal graft to the
surrounding orbicularis oculi muscle.””

The technique of conjunctivodacryocystorhinostomy is
sometimes attributed to Von Hoffmann in 1904.”® His techni-
que was more consistent with a canaliculotomy or wedge
excision of posterior lip of the canaliculus, in which the
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Figure 4. LT Jones’ Conjunctivodacryocystorhinostomy with Jones tube. The
original publication describes an external dacryocystorhinostomy, followed by
the insertion of a polyethylene or glass tube from the medial conjunctival fornix
into the nasal cavity.

lower lip of the wound was excised to create a gutter for tear
drainage.” This gutter may extend to the sac forming the
cystostomy. In fact, conjunctivodacryocystorhinostomy with
a Pyrex glass tube was developed in 1960 by Lester Jones
(Figure 4).>>*° This technique revolutionized lacrimal bypass
surgery and continues to be used today, though with ongoing
modifications and refinements. The originally reported indica-
tions of the technique included congenital absence, traumatic
destruction, or complete closure of the upper and lower cana-
liculi; closure of 22 mm of the distal ends of the canaliculi;
following an unsuccessful dacryocystorhinostomy, and cases
secondary to permanent paralysis of the lacrimal pump such as
facial nerve palsy. The technique involves creating a fistula
from the conjunctival fornix through to the nasal cavity, there-
fore bypassing the lacrimal sac with the insertion of a plastic or
glass tube. Polyethylene tubes were in frequent use before the
development of Pyrex glass tubes.*'

The original technique involved an external approach.
Endoscopic endonasal techniques have since been
developed.*>** There have been several variations on the types
of tubes used. Important examples include the Gladstone
Putterman tube (Pyrex glass tube with secondary flange to
reduce recurrent extrusion),** and the Ipswich tube (tube fash-
ioned from nasal septal mucosa).*” Other fistula lining techni-
ques have been described such as buccal mucosa,>*® venous
grafting,'' superficial temporal artery,*”*® and fascial flap
wrapped around buccal mucosa.*”*® There have also been
refinements in the detail of various surgical steps developed
since the first description which are detailed elsewhere."”'
Schwarcz et al. described an approach where an incision was
made in the inferior conjunctival fornix, preserving the carun-
cle, and a tube was directed through the conjunctival fornix
directly into the lateral nasal wall following an osteotomy.>>

More recently in 2022, Ushio et al. described the techni-
que of conjunctivoductivodacryocystorhinostomy. This
approach involves the creation of an anastomosis between
the conjunctiva and nasolacrimal duct by rotating the
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Figure 5. Conjunctivoductivodacryocystorhinostomy. The distal end of the naso-
lacrimal duct is severed and the lacrimal sac is rotated approximately 90 degrees,
such that the nasolacrimal duct is anastomosed with the conjunctival fornix. The
residual fundus is then opened so that tears can flow from the conjunctival fornix
through the neo-nasolacrimal duct, lacrimal sac and out into the nasal cavity.

lacrimal sac laterally by 90 degrees, such that the duct would
be in apposition with the conjunctiva and the lacrimal sac
fundus would be opened to allow drainage of tears directly
into the nasal cavity (Figure 5).°* The technique was devel-
oped to address postoperative scarring encountered with
other techniques and the various complications associated
with Jones tubes including burden of follow up, tube migra-
tion and extrusion.®® The technique begins as
a dacryocystorhinostomy, but the lacrimal sac requires com-
plete mobilization up to the fundus, which may be difficult
to achieve from a purely endonasal approach particularly
following prior trauma or medial canthus surgery. The sev-
ered end of the nasolacrimal duct is brought up to the
conjunctiva and sutured in place as a new conduit between
the caruncle and the sac. The lacrimal sac wall is then
opened to allow direct communication of the new pathway
into the nasal cavity. The authors report that the advantages
include avoidance of canaliculoplasty, foregoing the need for
a semi-permanent tube such as Jones tube and the absence
of skin incision. However, the technique cannot be used in
the presence of nasolacrimal duct obstruction.

Other Bypass Techniques

Less common techniques have been described in case
reports although have not been popularized as those men-
tioned previously. Bennett et al. described in 1959 the tech-
nique of conjunctivoantrorhinostomy. When parotid gland
transplantation was performed for xerophthalmia,” there
was a need for addressing subsequent high tear volume. In
conjunctivoantrorhinostomy, an opening was made from the
inferior conjunctival sac into the maxillary antrum then into
the posterior aspect of the nasal cavity. The tears were
therefore drained via gravity.”® Although conjunctivoda-
cryocystorhinostomy with a larger diameter Pyrex tube can
accommodate higher tear volumes and is often preferred,*
a lacosinuostomy has been used in cases of neoplastic inva-
sion of the medial canthus.”

CONCLUSION

In conclusion, modern lacrimal bypass surgery has evolved
over the last century due to advances in microsurgical techni-
ques, instrumentation, and materials. Of all these techniques,
conjunctivodacryocystorhinostomy with Jones tube insertion
has become the dominant lacrimal bypass technique. An
understanding of the historical developments that led to this
technique is important to continue the pioneering of alterna-
tive options when needed.
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