NASOETHMOIDAL FRACTURES

The nasoethmoid fracture represents a challenging surgical problem due to the complexity and density of the anatomic components of the area. Because of the functional and aesthetic implications of the medial canthus, nasolacrimal system, and intraorbital contents, appropriate and timely treatment is crucial to avoid unfavorable sequelae. 

As the skeletal framework of the area is maximally supportive against forces in the vertical axis but weak in the horizontal axis (particularly against anteroposterior forces), central facial impact is likely to cause these types of injuries. Furthermore, the anterior prominence of the NOE complex in the mid face makes it susceptible to injury. Nasoethmoid fractures typically result from a forceful blow to the central aspect of the midface. Motor vehicle accidents are the most common source of injury, followed by assault. If a small object hits the nasal bridge with higher energy, a naso-orbital or nasoethmoidal fracture may result: the nasal pyramid is severely fractured and forced posteriorly. The medial eye structures (the medial canthal ligament and lacrimal apparatus) are often injured. Often there are also fractures of the floor of the anterior cranial fossa, with tearing of the dura providing a pathway for cerebrospinal fluid rhinorrhoea. 

Less forceful injuries are needed to cause NOE fractures than zygomatic, maxillary, or frontal fractures. In general, these fractures occur with or without comminution of bone. In the former situation, if the fracture segments are displaced, the nasal bones and frontal process of the maxilla may be telescoped posteriorly in between the two orbits (Fig.), beneath the frontal bone, thus producing hypertelorism. In patients with comminution, the bony segments may spread into adjacent spaces. They may spread medially into the nasal cavity, superiorly to the anterior cranial fossa, and laterally into the orbit. For this reason, high-energy impact may lead to cerebrospinal fluid leak, cerebral injury, or globe injuries.

When telecanthus occurs, the medial canthal tendon (MCT) has become displaced from its native position. Usually, the tendon remains attached to a segment of bone that has become displaced. For telecanthus to occur, the fracture must involve at least 4 sites: the medial orbital wall, the nasomaxillary buttress/inferior orbital rim, the frontomaxillary junction, and the lateral nasal bone

Clinical Features

A. broad, flattened, depressed nasal root often with an accompanying laceration

B. periorbital ecchymosis and considerable swelling and difficulty of inspection

C. traumatic telecanthus

1. rounded medial canthus with prominent epicanthal folds

2. loss of caruncle and shortened palpebral fissure

3. almond shaped palpebral fissure

4. accentuated nasojugal fold due to posterior canthal displacement

5. normal intercanthal distance is roughly equal to the interpalpebral distance

6. with edema obscuring the medial palpebral angle, this width may be difficult to ascertain

7. alternatively, one can measure the interpupillary distance which is normally twice the intercanthal distance

8. normal values are 60 to 70 and 30 to 35 mm, respectively

9. bowstring test will demonstrate laxity of the upper, lower, or both eyelids

D. epiphora

1. epiphora is not a reliable acute sign of lacrimal system injury because it is often present in the immediate post-injury period

2. the Jones I and Jones II tests will document the integrity of the system and localize the anatomic site of injury

E. CSF rhinorrhea

1. may be present with cribriform injury

2. reflex watery rhinorrhea is common

3. the filter paper test or protein and glucose determinations should be done on any clear fluid draining from the nose

F. diplopia

1. may be due to orbital blowout with entrapment, edema, or trochlear dehiscence

2. forced duction tests will help sort these out

Preoperative Workup

A. a high index of suspicion for the possibility of nasoethmoid complex fracture is necessary; most of these patients will be having multiple injuries and this injury will be easily overlooked

1. document the intercanthal distance

2. determine the laxity of the lids

3. be alert to the characteristic clinical appearance

B. preoperative ophthalmologic consultation is a must

1. 10% of all major periorbital trauma will also have an injury to the globe

a. corneal laceration

b. open globe

c. hyphema

d. detached retina

2. exam should include visual acuity, visual fields, indirect ophthalmoscopy, forced duction testing, and the Jones tests of lacrimal integrity

C. thoroughly delineate the extent of all facial injuries so that the repair can be performed in an orderly fashion

D. CT demonstrates the presence of all facial fractures and the extent of comminution of the complex, in addition to delineating the integrity of the cribriform plate and anterior cranial fossa

E. always obtain preoperative photographs

Treatment

A. at the time of surgery, separate repairs are performed on the skeletal framework, the medial canthus, and the lacrimal system

B. in the past, closed reduction with transnasal wiring over lead plates was the standard mode of treatment

C. this approach has proved unsatisfactory

1. nasofrontal separation will remain unreduced

2. transnasal wiring placed via an external approach will lie anterior to the frontal process of the maxilla

3. local skin necrosis under the compression plates is common

4. a high incidence of postoperative telecanthus is seen

5. lacrimal dysfunction is not addressed

D. The concept of early exploration and open reduction with direct repair of these injuries has evolved over the past 20 years in response to this high rate of complications and poor results

E. It has become clear that accurate, stable fracture repair and canthal tendon alignment via an open approach yields better cosmetic and functional results

F. The surgical approach can be achieved in several ways

1. through an existing laceration

2. bilateral “Z” incisions in the medial canthal region

3. “W” or “H” shaped incisions

4. bicoronal approach

G. Techniques of repair

1. the bony skeleton

a. extensive comminution and fragmentation can be expected and each fragment must be identified and preserved

b. midfacial and frontal fractures must be reduced and fixated prior to addressing the nasoethmoid complex

c. the frontal process of the maxilla and the nasal bones should be aligned with the frontal bone and directly wired

1. Asch forceps aid reduction

2. a skin hook may be inserted behind impacted bones to provide additional traction

d. the various bone fragments are aligned and directly wired to each other with small stainless steel wire or even chromic catgut where wiring is impractical

2. the medial canthal tendon

a. unilateral injury

1. with adequate exposure, identification of the tendon is usually not difficult

2. it is often attached to a small fragment of lacrimal bone

3. occasionally, the tendon will be completely avulsed from bone

4. when comminution is minimal, and a small fragment remains attached to the tendon, some authors recommend direct reattachment of the tendon by wiring the bone fragment to the anterior lacrimal crest

5. superior stabilization is obtained, however, by wiring the bone fragment transnasally to the opposite anterior lacrimal crest

6. 0.3 or 0.4 mm stainless steel wire is passed through the tendon or bone twice; the ends are then passed transnasally through pre-drilled holes in the opposite anterior lacrimal crest with a curved awl or curved spinal needle

7. the ends are then twisted over a toggle wire

b. bilateral injury

1. with bilateral displacement, the canthal tendons are wired to each other transnasally

2. two holes are drilled in each frontal process of the maxilla at the anterior lacrimal crest

3. again, wires are passed transnasally and tightened over a toggle wire

4. in this manner, the medial canthal tendons are drawn together

5. slight overcorrection is desirable

6. in the case of bilateral avulsions, the tendons are wired directly to each other at the level of the anterior lacrimal crest

7. the cut ends of the wires are carefully buried in the drill holes

8. removal of the wires is seldom necessary

9. some authors recommend wiring of the tendons transnasally over fashioned silastic buttons

a. decreased scar from the compression

b. the wires can be removed easily

c. less chance of wire “cutout”

3. lacrimal repairs

a. lacrimal system injuries should be repaired acutely because exposure is excellent and acute repair will often obviate the need for second procedures

b. the Jones I and II tests will indicate the level of obstruction

c. if lacrimal repairs are indicated, they should be completed prior to tightening of the transnasal wiring

d. if doubt as to the integrity of the system still exists at the time of surgery, direct probing with lacrimal probes can localized obstructions and lacerations

e. injuries are most often located in the lacrimal gland itself or at the junction of the sac and nasolacrimal duct

f. injuries here call for acute dacrocystrhinostomy

g. in those cases where there is severe comminution a modified DCR may be performed

a. silicone catheters are used to intubate the canaliculi, pass through the sac and into the nose either via a preexisting dehiscence or a rhinostomy

b. the ends are ties together intranasally and left in place at least 6 weeks

c. a new tract will mucosalize

d. canalicular lacerations can also be closed over the silicone tubing with 10-0 nylon sutures

Postoperative Considerations

A. prophylactic antibiotics are indicated in the perioperative period and should be continued for 5-7 days

B. nasal splints are removed in 2 weeks

C. external silastic buttons, if used, are removed with the wires in 4 weeks

D. lacrimal silicone canulas remain in place at least 6 weeks

E. close postoperatve follow-up by the ophthalmologist is indicated to ensure early detection and correction of diplopia, epiphora, dacrocystitis, etc

