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ABSTRACT

1

The fracture of the medial orbital wall is relatively common in orbital trauma.
Titanium mesh is possibly the actual standard material for orbital wall reconstruction.
When the floor of the orbit and the medial wall are simultaneously affected, one larger
mesh gives better results than two independent meshes that need to be fixated independ-
ently. However, large meshes need a wider surgical field. To gain sufficient exposure to the
medial and inferior orbital walls simultaneously, we present an approach that combines
the transconjunctival and transcaruncular incisions, detaching if needed the inferior oblique
muscle and, placing our mesh, repositioning it beside the lacrimal duct. This technique
should not entirely displace traditional approaches, but it widens the surgical exposure for
middle- and upper-third facial trauma. This alternative has minimum morbidity and can

save a great deal of surgery time.
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During 2003 to 2007, 10 patients were operated
on at our institution using the extended transcaruncular
approach (Table 1). Three patients had traumatic in-
juries of the medial orbital wall, six had combined medial
and inferior wall injury, and one had an orbital apex
syndrome (OAS). Anatomic restitution with titanium
orbital mesh (Synthes, Solothurn, Switzerland) of the
medial wall and floor of the orbit was achieved in
all except for the OAS patient, in which a posterior
ethmoidectomy was performed for decompression of the
optic canal. In this case, a 2.4-mm, 30-degree rigid
endoscope was used to improve the vision at the orbital

apex via the transcaruncular incision. To evaluate post-
operative diplopia, Lancaster tests were made on all
patients but one who had failed the follow-up process.
Digital imaging exophthalmometry was used to assess
the position of the ipsilateral globe related to the con-
tralateral globe position.

SURGICAL TECHNIQUE

The inferior conjunctival incision must be made as low
as possible in the inferior fornix. Retroseptal dissection is
preferred, as it prevents having to change the plane of

'Department of Maxillofacial Surgery, Hospital Universitari Joan
XXII, Tarragona, Spain; ZDepartment of Anatomy and Embryology,
Rovira I Virgili University, School of Medicine, Tarragona, Spain.
Address for correspondence and reprint requests: Javier Rodriguez,
M.D., Department of Maxillofacial Surgery, Hospital Universitari Joan
XXII, Doctor Mallafre Guasch 4, 43007 Tarragona, Spain (e-mail:

javier.doctork@gmail.com).

Craniomaxillofac Trauma Reconstruction 2009;2:35-40. Copyright
© 2009 by Thieme Medical Publishers, Inc., 333 Seventh Avenue,
New York, NY 10001, USA. Tel: +1(212) 584-4662.

DOI 10.1055/5-0029-1202598. ISSN 1943-3875.

35



CRANIOMAXILLOFACIAL TRAUMA & RECONSTRUCTION/VOLUME 2, NUMBER 1 2009

36

a1n1oel} 1004

g 14 zo-/L 1= ysaw winluell | SOA ON |eydesoney pue |jem [EIp3IA €e E| 0l

Joopdely

0¢ ON 0°0/L0- ysesw s|geqiossy ON ON |erdesouley aJnjoel} 1NN Gz 4 6
Joopdely

el SOA G'0+/50- ysauwl a|geqlosey ON ON |exdesald 9INJOBI4 NS %S 4 el

9€ ON o0/l 1= ysaw winiuell | ON ON |eydesoney  @injoel) [[em [elpaly 9€ N L
9INJ0El4 I0O|4

0¢ ON 0°0/L0- ysow winiuey | SOA ON |eydesaid pue |jem [eloejued LZ E| 9
SWOIPUAS

9 SOA passasse 10N Awolo8piowyiy SOA SOA |erdesouiey xade [eNqiQ Y A g
9.INJOEI4 JOO|4

Gl ON L'0/L L= Sdd ON ON |exdesoney pue jem [eIpaIA Gl | ¥
8.IN1oel} I00|4

cl ON z0-/70- ysow winiuen | SOA ON |eydesaid pue jjem [eIpsS|A €¢ E| €
8.IN}OBl} I00|4

9€ ON €0-/9'L—  SAd pue yseuw wniuey | ON ON |eldesonay pue jjem [eIps| Lc E| 4
9INJOEI4 JOO|4

€¢ ON 00/9L- SAd pue ole/d Ww-G'| SOA ON |exdesald pue |[em [eIpS|A| 14 E| 3

(syauopn) eidojdigq  (eaneisadoisod uononiysuodady  9pPsnp anbigo  adossopug uonoassig sisoubelq (sieap) xag  juaned
dn-mojjo4 aanesadolsod /annesadoaid) BRETIN | leAnounfuossue. aby
sowjeyiydous Juswiyoaelaqg

syuened | aqel



EXTENDED TRANSCARUNCULAR APPROACH/RODRIGUEZ ET AL

37

Figure 1 Transcaruncular and transconjunctival approach.
It is important to stay posterior to the orbital septum in order
not to enter the lacrimal sac.

dissection. The orbital periosteum is cut 2 or 3 mm
behind the inferior orbital rim. Corneal protectors are
used. Retracting the caruncle medially using a Des-
marres retractor, the conjunctival incision is made from
the inferior to the medial fornix. This can be done using
Stevens scissors. Staying posterior to the septum pre-
vents the damage to the lacrimal sac. The posterior
lacrimal crest is palpated with a Freer elevator (Fig. 1).
Blunt dissection up to the posterior lacrimal crest sep-
arates the medial canthal ligament and lacrimal sac
anteriorly from the medial rectus muscle and the globe,
which are gently rejected laterally. The dissection should
be made medially toward the lacrimal crest, not poste-
riorly, so as not to damage the medial rectus muscle. The
orbital periosteum is cut at the level of the posterior
lacrimal crest, and the periosteum of the medial wall is
elevated.

The inferior limit of the transcaruncular dis-
section is the inferior oblique muscle. This muscle is
also the medial end of the transconjunctival dissection
(Figs. 2B and 3C). Once the muscle is identified, it is
marked with a long suture and detached from its
origin to be restored. When the inferior oblique
muscle is freed, the surgical field is noticeably ex-
tended because all the contents of the orbit can be
retracted laterally with no risk of damaging the
lacrimal canaliculus. It is important to leave a small
cuff of muscle (2 mm) for suture restoration

(Fig. 2B,C).

For the reconstructive procedure, 0.5-mm tita-
nium mesh (Synthes) and polydioxanone (PDS) sheets
(Ethicon; Johnson & Johnson, Aunea, France) were
used. Once the orbital walls are repaired, the inferior
obturator muscle, the periorbita, and the septum are
closed with absorbable suture material. The transcon-
junctival incision may be left open if the incision is at the
fornix.

RESULTS
Enophthalmos and diplopia were corrected in all pa-
tients except one that had a minimal trapdoor fracture
with an injured inferior rectus muscle. This patient
developed an intramuscular hematoma that led to dys-
topia and persistent diplopia (Table 1). In the patient
with OAS, extraocular movements were recovered but
visual perception was not improved.

There were no complications related to the ap-
proach. Postoperative aesthetic results were excellent.

DISCUSSION

The access to the medial orbital wall has always been a
challenge to the surgeon because of its difficulty. The
first orbital approach to the frontal sinus, ethmoidal
cells, and sphenoid sinus was described by Bergh in
1886. Lynch1 placed the incision between the medial
canthus and the glabellar region. The transorbital
approach as described by McCord?> and Anderson
and Lindberg,’ which is used for orbital decompres-
sion in Graves’ disease, leads to extensive dissection of
the inferior conjunctival fornix and lateral canthal
ligament and leaves cutaneous scars. The transcarun-
cular approach has mainly been described in ophthal-
mology journals for the medial decompression of the
orbit* and the repair of the medial canthal 1igament5_7
and the lacrimal duct.® More recently, Kennedy et al’
described an endoscopic approach for treating thyroid
ophthalmoplegia and decompression of the optic
nerve.)%! These approaches do not leave scars, but the
operation takes a long time, and the surgeon’s maneuver-
ability is limited to procedures like decompression, re-
moval of small tumors, and drainage of abscesses.!?

De Chalain et al'® extended the transconjunctival
incision laterally via a lateral canthotomy and a skin
incision. Shorr'* added the inferior fornix incision to the
transcaruncular incision to improve the surgical field at
the maxillo-ethmoidal strut.

Changls used this approach for a medial orbi-
totomy for a traumatic optic nerve decompression
with little success but no complications related to the
approach.

In contrast with Goldberg et al,’® we prefer the
retroseptal dissection. Although it may be technically
more difficult because of fat spillage, it provides a safer
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Figure 2 Case 1. (A) Preoperative computed tomography (CT) scan of a 25-year-old man with fracture of the medial wall and
floor of the orbit. (B) Preseptal inferior fornix dissection and transcaruncular dissection was performed. Repositioning of the
inferior obliqgue muscle was performed. (C) Reconstruction with an 0.5-mm orbital mesh was performed up to the superomedial
angle of the orbit (postoperative CT scan). (D) Three-month postoperative result.

plane of dissection, thus staying farther away from the
lacrimal canaliculi.

Su and Harris!” describe the extended trans-
caruncular approach added to the inferior fornix in-
cision but without repositioning of the inferior oblique
muscle.

The main disadvantage of the pure transcaruncu-
lar approach is that the field for working in the medial
wall is very limited—only small grafts (15 %20 mm
maximum) can be inserted.

The detachment of the inferior oblique muscles
unites the inferior and medial approaches, which gives
the surgeon a larger field of vision into the medial
wall."® This should be done when a wide exposure of
the medial wall is required, for example, when the
repair of the inferomedial buttress is needed. When
this strut is damaged, there is no support for our

grafts, either bone or allografts.19 Thanks to this wide
operating field, larger titanium mesh materials can be
inserted from the lateral wall up to the superomedial
corner of the orbit (Fig. 3). This approach also
provides a wide exposure for obtaining hemostasis of
the ethmoidal arteries and the direct suture or plica-
tion of the medial palpebral ligament.”*

Endoscopic-assisted transcaruncular approaches
have been recently reported by Chen et al®*' for optic
nerve decompression. In our case, the 2.4-mm, 30-
degree endoscope was used in conjunction with the
extended transcaruncular approach to achieve a better
view of the orbital apex for posterior medial wall eth-
moidectomy in the traumatic decompression of the optic
nerve.

In acute cases, preoperative exophthalmometry
data are less than expected because of orbital swelling.
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Figure 3 Case 2. (A) Preoperative CT scan of a 21-year-old man with fracture of the medial wall and floor of the orbit.
(B) Postoperative CT scan showing the reconstruction of the floor of the orbit with titanium mesh and the medial wall with
PDS sheets. (C) Retroseptal inferior fornix and transcaruncular dissection without detachment of the inferior oblique muscle.

(D) Six-month postoperative view of the patient.

CONCLUSION

This extended transcaruncular approach offers a better
surgical field than do the inferior transconjunctival ap-
proach or the isolated transcaruncular approach to correct
the inferomedial strut of the orbit, which is a key support
for reconstructing the floor and medial wall in severe
trauma. It also provides better vision of the orbital apex
and is even clearer if the endoscope is used. This approach
can oftentimes avoid coronal incision. Detachment and
repositioning of the inferior oblique muscle gives the
surgeon a wider field of vision of the medial orbital wall
with minimal morbidity. Although it may be technically
more difficult because of “fat spillage,” retroseptal
dissection provides a safer plane of dissection.
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