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Cephalic traumas with lacrimal apparatus involvement. Our experience

PURPOSE: The involvement of the lacrimal ducts in the extreme cephalic trauma is an infrequent condition. A correct
diagnosis and appropriate management of injuries of the lacrimal system are essential to prevent the onset of post-trau-
matic. epiphora.
METHODS: In the last 5 years, 37 patients were treated for lacrimal apparatus injury as a result of cephalic trauma:
in 16 there was an isolated lacrimal injury and in 21 were documented fractures combined with lacrimal damage.
RESULTS: In 16 patients who had only deep lesions, was performed a reconstruction after location lesion localization,
and only in 4 cases, because of the gravity of the lesion, it was decided to perform a reconstruction in a second time.
In the remaining 21 patients the facial fractures were treated before lacrimal injuries, whose reconstruction was carried
out on a second time.
CONCLUSIONS: The reconstruction of the cephalic district has to be based on the restoration of morpho-functional com-
ponent and on the identification and treatment of lacrimal injuries. The reduction of fractures in our view should start
from the lateral area (centripetal reconstruction) allowing to have a guide for alignment of the fracture lines. The objec-
tives to be achieved in a facial trauma are therefore three: the maintenance of vital functions, the recovery of the func-
tion and the restoration of morphological and functional prior to the event.
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Introduction

Because of the central location in the middle third of
the face, lacrimal apparatus can therefore be affected by
trauma involving different anatomical and aesthetic units
such as nasal, orbital, zygomatic arch and malar apoph-
ysis with its temporal, frontal and maxillary (Fig. 1). 

Fig. 1: Lacrimal system pattern.



Injuries involving the lacrimal apparatus are character-
ized by deep wounds that are often associated with facial
bone fractures, and therefore, the patients must be eval-
uated to exclude any associated more serious injuries that
could be a risk for their life.
This chapter will highlight what are the most common
injury that can involve tear system, trying to provide a
guideline for the diagnosis, treatment and prognosis.

Materials and methods

At the Department of Plastic and Reconstructive Surgery,
University of Perugia, inter-Complex Structure of Perugia
and Terni, from January 1st 2006 to September 30th
2011 were treated 37 patients came to our attention
for cephalic injuries with lacrimal system involvement.
Of these, 25 were males and 12 females with a mean
age of 38 years. The distribution of trauma is report-
ed in Table I.
A careful medical history, if conscious and cooperative
patient, will help you understand modalities and inten-
sity of the trauma and will help the examiner during
the general examination of the patient thought-out an
assessment of symptoms and pathological signs result-
ing from trauma.
The inspection is often burdened by massive edema
that make diagnosis more difficult 1. A subconjuncti-
val hemorrhage, especially if associated with eyelid
hematoma, suggests orbital fractures in the nasal region.
Epistaxis is constant in fractures of the nasal pyramid
and is accompanied by liquorrea when ethmoidal lesions
are present 1,2. In parallel with these basic procedures
are very important instrumental examinations (roent-
grafie encoded in the two projections and also three-
dimensional computed tomography CT) that allow a
precise diagnosis in more than 95% of cases 3. In the
presence of wounds of the eyelids, it must always assess
the integrity of the apparatus by careful atraumatic
exploration of the tear system that will allow to clas-
sify the lesion as frank or as a bruise, its location (exter-
nal, internal or medial) and thus the involvement of
the upper canaliculus, lower canaliculus, common
canaliculus, the lacrimal sac or nasolacrimal canal.
When the canaliculus is sectioned laterally will be eas-
ier identify the lesion through a simple cannulation.

Instead, when the lesion affect the medial part, the
maneuvers will be more difficult and the use of eye
drops with rifampicin or fluorescein solutions injected
into the canaliculus or into the sac will guide the iden-
tification of the canalicular structures 4-6. 

Results

In the 16 patients who had only deep facial lesions
damaging the lacrimal apparatus without associated
fractures, once secured the vital functions and arrest
any bleeding, a surgical toilette was carried out togeth-
er with antibiotic and anti-inflammatory therapy. After
localizing the laceration, the repair will be done
through cannulation of the lacrimal structures with a
thin polyethylene catheter Silastic, probe type bicanal-
icolare of Roye, and a microsurgical repair preferably
carried out with a microscope (Fig. 2). The sutures
were performed without creating tension with a
monofilament 8-0 to 10-0 helped by a bicanalicular
probe to maintain in line both the stumps and to cal-
ibrate the sutures 5,6. In 4 patients was preferred to
delay the reconstruction of these structures due to the
presence of large lesions causing an impediment in
localizing and then in reconstruction of lacrimal path-
ways: in these cases we proceeded with the recon-
struction of non-skeletal structures and soft tissue
lesions and, in a second time, with the restoration of
a tear outflow by the use of a “bypass” Lester-Jones
tube or reconstructing a new naso-lacrimal duct by a
conjunctival mucosa flap or muco-periosteal flap,
mobilized from the lateral nasal wall 7-10.
The remaining 21 patients with associated fractures
were managed by treatment of the bones damages in
the acute phase and, in a second time, by the recon-
struction of anatomical and functional alterations of
the tear duct using the above mentioned techniques.
In cases of multiple comminuted malar-zygomatic frac-
tures associated with cranio-facial lesions the surgical
access adopted, in our opinion to be preferred to oth-
ers due to the wide exposure of the fracture lines, has
been the bicoronal one. In order not to damage the
frontal branch of the facial nerve, the dissection was
performed between the deep temporal fascia and tem-
poral muscle. In all patients was carried out a clean-
ing and a removal of foreign bodies from wounds, and
then exposure and reduction of fracture sites using
rigid fixation through the use of “microplates” for the
fronto-zygomatic suture, the margin lateral orbit and
zygomatic arch and “miniplacche” for the malar bone
11,12. In the end, have been rebuilted and repositioned
in the non-skeletal structures damaged in order to
achieve a complete and correct restoration of the ver-
tical, horizontal and transverse size for a “three dimen-
sional” reconstruction around the middle third of the
face 13,14.
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TABLE I - Distribution of cephalic traumas with lacrimal system involv-
ment

Deep lesions without fractures 16 pz (43.3 %)

Deep lesions with associated fractures:
Le Fort II fractures 11 pz (29.7 %)
Le Fort III fractures 4 pz (10.8 %)
CNEMFO fractures 6 pz (16.2 %)



Discussion

Injuries involving the lacrimal apparatus are character-
ized by deep wounds often associated with bone frac-
tures and facial trauma and the patient must be evalu-
ated from a general point of view to exclude any asso-
ciated more serious injuries that could be a risk for his
life. A ‘careful’ reduction of all fractures and restoration
of the strength pillars and the vertical, sagittal and trans-
versal dimension are the basis for the success of the treat-
ment of this traumatic pathology. The structure is most
frequently affected is the inferior lacrimal canaliculus and
the injury of two or more common ducts is rare. Lesions
of the sac and the nasolacrimal duct are more frequent
in cases of trauma that cause craniofacial disjunctions as
Le Fort type II, III. The maxillary bone fractures are
those that mostly involve lacrimal system. It’s nowadays
recognized the need to reconstruct the middle third facial
skeleton starting from the fronto-orbito-zygomatic
(“sequential” three-dimensional reconstruction), only after
have restored the dental occlusion by “B.I.M.” and recon-
structed the palatal and mandibular fractures when pre-
sent.
When conditions permit, it is preferable to refer patients
for immediate surgery in about 12-24 h after trauma
and the reconstruction should be rarely procrastinate:
respecting these times will have a better chance for “resti-
tutio ad integrum”.

Conclusion

Since the traumas of the middle third of the face are a
very frequent condition and their (cranial and / or vis-
ceral) are ones of the leading causes of death in patients
under 40 years, the goal of initial treatment of these
lesions is to prevent the so-called “short-term morbidi-
ty”, so frequent in these patients. The involvement of
the lacrimal ducts in the cephalic trauma is an uncom-

mon condition but should always be kept in mind when-
ever there are lesions involving the middle third of the
face.
The reconstruction of the cephalic district imply the
restoration of the important morpho-functional compo-
nent and therefore it will be important to evaluate the
involvement of the lacrimal structures. The reduction of
fractures in our opinion should start from the lateral
area (“centripetal” reconstruction Fig. 3) allowing to get
as a guide for a proper projection of the zygomus the
allignment of the zygomatic arch and lateral orbital
region fracture lines. It’s also important to restore prop-
er occlusion so as to have, as a third reference point, a
correct interdigitation and fixation of the zygomatic bone
with the maxilla to be sure that the cheekbone is in its
natural place, and that has been restored the continuity
of the zygomatic-maxillary bone pillar.
The aims to achieve in a facial trauma are therefore
three: the maintenance of vital functions, the recovery
of the function and the restoration of morpho-functional
balance prior to the event.

Riassunto

Nonostante l’incidenza dei traumatismi del distretto cefa-
lico sia elevate, il coinvolgimento delle vie lacrimali risul-
ta essere una condizione associate non frequente. La
struttura maggiormente interessata è il canalicolo infe-
riore. Data la particolare localizzazione di questi elementi,
il loro coinvolgimento avviene di solito in caso di trau-
mi che determinino profonde lesioni in presenza o assen-
za di fratture associate. La ricostruzione del distretto cefa-
lico comporta l’importante ripristino della componente
morfo-funzionale e dunque sarà importante individuare
un eventuale coinvolgimento delle strutture lacrimali nel
caso di traumi facciali per un corretto ripristino delle
aree interessate dal trauma. Per la localizzazione della
lesione possiamo sia incannulare le strutture o instillare
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Fig. 2. Incannulation and reconstruction of the inferior canaliculus.



un collirio alla fluorescina a livello congiuntivale. Il
paziente con trauma facciale deve essere sempre gestito
come un politraumatizzato e pertanto è necessario valu-
tare e trattare altre lesioni associate che potrebbero rap-
presentare un rischio per la sua stessa vita (traumi addo-
minali, lesioni organi interni, etc.). Nei casi in cui ci
siano solo lesioni profonde, il trattamento chirurgico
dovrebbe essere iniziato entro 12-48 ore per migliorare
al massimo il risultato; quando, invece, ci sono anche
fratture associate, allora l’intervento di ricostruzione lacri-
male dovrebbe essere procrastinato dando priorità alle
fratture ossee. I punti fondamentali su cui si deve basa-
re il managment ed il trattamento di questi pazienti sono
tre: il mantenimento delle funzioni vitali, il recupero del-
la funzionalità ed il ripristino dell’equilibrio morfo-fun-
zionale precedente al trauma.
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