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Abstract: The use of the lower eyelid transconjunctival approach in the
setting of orbital trauma has becoming increasingly popular in recent years.
However, experience has found that access to the lateral orbital rim can be
somewhat limited with this type of incision. Many authors supplement the
approach with a lateral canthotomy in order to gain adequate access laterally.
Although usually well tolerated, there can be side effects associated with this
incision. We examine the upper lid transconjunctival approach to the lateral
orbital rim. Furthermore, we compare this technique to the more traditional
transcutaneous approaches used for orbital trauma. We have found this
technique to be safe, effective, and to cause no more complications than the
more traditional approaches.
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irst described by the French surgeon Bourguet' in 1924, the

transconjunctival incision has become an increasing popular
technique in both cosmetic and reconstructive surgery of the peri-
orbital region. Tessier* * further developed this technique when he
described its use in bony surgery of the orbit secondary to congenital
defects and trauma. The transconjunctival approach offers several
advantages over the traditional transcutaneous approaches to the
orbits. It leaves no visible scars and also leads to less dissection
through the supporting structures of the eyelid. Multiple compara-
tive studies have shown that the lower-lid transconjunctival ap-
proach is associated with fewer eyelid complications than with the
traditional subciliary approach.>’

One of the difficulties previously encountered when using the
transconjunctival approach for orbital surgery is that access to the
lateral orbital rim is somewhat limited. Many authors have supple-
mented the lower transconjunctival incision with a lateral cantho-
tomy and/or inferior cantholysis to provide access to the zygomati-
cofrontal buttress.>® Although usually resulting in only a minimal
scar, this lateral canthotomy may be associated with canthal malpo-
sitioning or distortion of the palpebral fissure.

In 2005, the senior author (P.R.L.) first described the upper
lid transconjunctival approach to the lateral orbital wall.'® This
approach, which takes advantage of the anatomy of the upper lid,
allows excellent access to the lateral orbital rim while obviating the
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need for a lateral canthotomy incision. Fractures of the zygomati-
cofrontal buttress are readily repaired while the patient is left with
no visible external scars. The current study compared our combined
upper and lower transconjunctival approach to the more traditional
transcutaneous approaches used in orbital trauma. More specifically,
we examined patients who underwent either approach for fractures
of the zygomaticomaxillary complex, the so called “tripod fracture,”
to determine if there was any difference in the rates of complications
between the transconjunctival and transcutaneous approaches.

SURGICAL TECHNIQUE

The transcutaneous approaches to the zygomaticomaxillary
complex were accomplished via traditional subtarsal and lateral
brow incisions. The lateral brow incision was placed directly over
the zygomaticofrontal suture in a similar position to the lateral
portion of an upper blepharoplasty incision. The lower lid transcon-
junctival approach to the orbital rim was performed using a preseptal
technique which has been described extensively elsewhere.®'*!!

In preparation for the upper conjunctival incision, 1% lido-
caine with 1:100,000 units of epinephrine is infiltrated into the
planned incision site, and adequate time is allowed to elapse for full
vasoconstriction to occur. A Crile (Miltex, York, PA) retractor is
used to gently retract the upper eyelid in a superior-lateral direction
until the conjunctiva directly overlies the fracture of the zygomati-
cofrontal buttress (Fig. 1). Great care is taken preoperatively to
ensure the patient does not have a ptotic lacrimal gland to avoid the
possibility of any damage or distortion during retraction. After being
treated with bipolar cautery, a sharp incision is made directly
through the conjunctiva as it is retracted over the zygomaticofrontal
fracture site (Fig. 2). This incision is made in a location superior to
Whitnall’s tubercle and lateral to the muscular fibers of the levator
palpebrae superioris.

The plane of dissection remains deep to the orbicularis
oculi muscle until the bony orbital rim is identified. At this point
the periosteum over the fracture is incised sharply and elevated
from the fracture site. This subperiosteal dissection may usually
proceed roughly a centimeter superiorly above the zygomatico-
frontal suture line and inferiorly to the level of the lateral canthal
tendon (Fig. 3). If further inferior dissection is required it may be
easily accomplished through the lower lid transconjunctival
incision.

The fracture is then reduced through the existing incisions. If
additional leveraging forces are needed to obtain proper fracture
reduction, intraoral manipulation via a gingivobuccal sulcus incision
may be used. Once satisfactory reduction has been obtained, the
fracture is fixated with low-profile titanium miniplates (Fig. 4). The
incision is not closed with suture. The edges of the conjunctival
incision are easily aligned as the eyelid is moved inferiorly into its
natural position.

METHODS

This study was approved by the University of Tennessee—
Health Science Center’s institutional review board. All patients who
underwent open reduction and internal fixation of a zygomaticomax-
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FIGURE 1. Retraction of the upper lid conjunctiva over the
fracture site.

FIGURE 2. Treatment with bipolar cautery prior to incision.

illary complex (aka “trimalar”) fracture between 2004 and 2006
were included in this retrospective chart review. All procedures were
performed by the same surgeon (P.R.L.) at the University of Ten-
nessee—Health Science Center, Memphis, TN.

Patients were assigned to 1 of 2 groups. Those in the “trans-
cutaneous” group included those patients whose surgeries were
performed via a lower lid subtarsal incision combined with a
traditional lateral brow incision. The “transconjunctival” group was
defined as those who underwent a lower lid preseptal transconjunc-
tival approach to the orbital rim combined with the upper lid
approach described above. Transcutaneous approaches were gener-
ally used if the patient had pre-existing lacerations from the trauma
or if the fractures were markedly displaced. The transconjunctival
approach was otherwise considered, especially if the patient ex-
pressed concern over the cosmetic impact of the procedure and its
associated incisions. Demographics and mechanisms of injury were
obtained for both groups. Finally, complications as well as surgical
outcomes from both groups were recorded. Both an unpaired 7 test
and Fisher exact test of independence were used for statistical
analysis.
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FIGURE 3. The lateral orbital rim fracture is exposed after
subperiosteal elevation.

FIGURE 4. Fracture fixation with low-profile titanium
miniplate.

RESULTS

During the designated study period, 45 patients were iden-
tified. There were 20 patients who underwent a transconjunctival
approach, compared with 25 in the transcutaneous group. Demo-
graphics and mechanisms of injury are shown in Table 1. There
were no statistically significant differences among any of the
variables listed.

The average patient was 37 years old, and there was a male
preponderance. Assaults accounted for the greatest number of inju-
ries, followed by motor vehicle accidents. Roughly two-thirds of
patients suffered multiple facial fractures, while the remainder had
isolated fractures of the zygomaticomaxillary complex.

In the transcutaneous group, 2 of 25 patients (8%) suffered a
complication. One patient showed an early lower-lid ectropion
formation in follow-up, which resolved over time without surgical
intervention. Another patient developed a postoperative infection
requiring a return trip to the operating room for hardware removal.
Of note, this patient was on chronic steroid therapy for her rheuma-
toid arthritis.
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TABLE 1.

Patient Demographics

Transconjunctival

Transcutaneous

Mean age (range)
Sex

Interval between injury

and repair
Average follow-up
Mechanism of injury

Other facial fractures

37 yr (15-72)
16 male, 4 female
57d

33d

9 assaults

4 motor vehicle
accidents

5 falls

1 gunshot wound

13 associated with
other facial
fractures

7 isolated ZMC
fractures

37 yr (17-67)
21 male, 4 female
5.5d

90 d

12 assaults

10 motor vehicle
accidents

2 falls

1 gunshot wound

17 associated with
other facial
fractures

8 isolated ZMC
fractures

In the transconjunctival group, 1 of 20 patients (5%) had a
complication. This patient developed a lower-lid entropion in the
postoperative period. It later resolved with conservative measures.
No patients showed any signs of upper lid ptosis, lacrimal abnor-
malities, dry eye syndrome, symblepharon, or significant edema.
There was no significant difference between the complication rates
of the 2 groups (P = 1.0).

DISCUSSION

The transconjunctival approach was first described by Bourguet'
in 1924, who used the technique to remove orbital fat from those
patients who did not require excision of lid skin. In 1973, Tessier” *
first described use of the technique in bony surgery of the orbit,
primarily for congenital orbital malformations but also for orbital
trauma. Later that same year, Converse® described both the preseptal
and retroseptal variations of the transconjunctival approach.

Over the next couple decades, the role of the lower-lid
transconjunctival approach became established in both cosmetic and
reconstructive surgery. Then, in 1999, Januszkiewicz and Nahai'?
published their series of patients who had undergone transconjunc-
tival upper blepharoplasty. They described the technique as a
method to remove medial upper eyelid fat in patients who did not
have excess skin. Guerra et al'*'* further described the anatomy of
the upper lid that made this procedure safe and effective. They
describe a “bare area” of the medial upper lid, where extensions of
the levator aponeurosis covering the conjunctiva are very thin and
delicate. This allows dissection of this area without disrupting the
integrity of the levator aponeurosis.

The lateral upper lid has similar anatomic features to this
medial “bare area,” which allows our technique to be safe and
effective. The lateral extensions of the levator aponeurosis are also
thin, delicate, and easy to dissect. None of our patients experienced
postoperative ptosis, supporting the concept that the function of the
levator aponeurosis remains undisturbed by the procedure. Further-
more, as the dissection proceeds on the external surface of the lateral
orbital rim, the lacrimal gland remains protected by this structure.
Again, none of the patients in the study experienced any postoper-
ative lacrimal gland abnormalities.

There have been several studies that have compared eyelid
complications between the subciliary approach to the orbital rim and
the lower-lid transconjunctival approach. The studies done by Wray
et al,” Appling et al,”> and Patel et al® have all found significantly
higher rates of eyelid-related complications with the subciliary
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incision when compared with the lower-lid transconjunctival inci-
sion. The differences were sometimes quite striking, with one
review detailing a 40% rate of eyelid retraction or ectropion among
the subciliary incisions compared with only 3% for transconjuncti-
val.> We had a much lower rate of eyelid complications among our
transcutaneous group. This may be a reflection of using a subtarsal
rather than subciliary incision, which usually results in less scar
contraction of the eyelid margin and preserves a significant sling of
supporting pretarsal orbicularis muscle.

To our knowledge, this is the first study that compares the
upper lid transconjunctival approach for the lateral orbital rim with
the traditional transcutaneous approach. The transcutaneous group
had a slightly higher incidence of postoperative complications,
although not statistically significant. Moreover, there were no com-
plications relating to the upper lids in either group. One patient in the
transconjunctival group did develop a postoperative lower-lid entro-
pion, which resolved without surgical intervention. Of note, this
patient had a significant smoking history and inconsistent follow-up.

Once the initial learning curve of the transconjunctival tech-
nique is mastered, it does not appear to be any more time-consuming
than the transcutaneous approach. In fact, the efficiency of the
transconjunctival approach is improved by the fact that very little
time is required to be spent on closure. The postoperative edema in
the lower lid was similar to that seen in a transconjunctival bleph-
aroplasty. In patients undergoing the upper lid transconjunctival
approach, there was some mild persistent edema over the upper
lateral orbital rim, which generally resolved within a month.

As previously reported, access to the lateral orbital rim can be
somewhat limited with lower transconjunctival incisions. Excessive
traction on the lower lid while trying to work laterally can result in
eyelid lacerations. Most authors have advocated combining a lateral
canthotomy incision with the lower transconjunctival incision to
access the lateral orbital rim and the zygomaticofrontal buttress.>™”
Although this approach is generally well tolerated, complications
associated with lateral canthotomy have been reported, including
canthal malpositioning, blunting of the lateral canthus, and a visible
scar.'> Our upper lid technique affords good access to the lateral
orbital rim without any of the risks associated with lateral cantho-
tomy. Importantly, this approach does limit the level of tension that
can be applied to the eyelids during retraction. Excess tension on
either the upper or lower lid could result in a tear of the lid margin
or a disruption of the collecting ducts. Accordingly, patients with
markedly displaced or comminuted fractures in which a very wide
exposure is needed may not be the best candidates for the transcon-
junctival approach.

In properly selected patients, the upper-lid transconjunctival
approach is a safe technique that affords excellent access to the
lateral orbital rim without a significant incidence of complications.
When combined with a lower-lid transconjunctival incision, it al-
lows reduction of zygomaticomaxillary complex fractures without
any external evidence of repair. When compared with the traditional
transcutaneous approaches, it leads to no more and perhaps fewer
postoperative complications. Increased patient numbers and long-
term follow-up may further help to validate the findings contained in
this study.
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