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INTRODUCTION  AND  IMPORTANCE:  Ocular  injury  is  second  mostly  caused  by  motor  vehicle  accident  (MVA)
and often  leads  to severe  ocular  injury  even  to visual  loss  and  various  aesthetic  problems.  The  outcome  is
determined  by  the  magnitude  of the  initial  damage  and  treatment  availability.  Treating  ocular  and  facial
injury  due  to  MVA  is  challenging  given  the  scope  of the damage  and  may  result  in various  outcomes.
CASE  PRESENTATION:  This  case  presented  a 22-years  old  woman  with  a history  of  car  accident  assessed
with  total  upper  eyelid  avulsion  with  corneal  perforation  and involvement  of  multiple  facial  fractures
on  the  left  side.  The  visual  function  is  irreparable  due  to the  extensive  corneal  defect  from  exposure  and
secondary  infection,  and possible  optic  nerve  damage.
CLINICAL  DISCUSSION:  This  case  presented  a complete  upper  eyelid  avulsion  with  severe  facial  tissue
injury.  Therefore,  the  reconstructive  procedure  main  objectives  are  to  maintain  appropriate  prosthetic
position  and  to improve  cosmetic  function.  This  case  used  anterolateral  thigh  free  flap  as  the  reconstruc-

tive  surgery  method  because  it is  convenient  for  large  defects  and the  donor  scar  is  not  visible.  After
completing  the  surgery  and several  follow-up  procedures,  the patient  recovered  without  any  significant
complications.
CONCLUSION:  Despite  visual  loss  due  to  the  extent  damage  of  the  eye,  it is  important  to restore  the  facial
damages.  Visual  function  is as  crucial  as cosmetic  function  in  determining  the  patient’s  quality  of  life.

©  2021  Published  by  Elsevier  Ltd  on behalf  of  IJS  Publishing  Group  Ltd.  This  is  an  open  access  article
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1. Introduction

Motor vehicle accidents (MVA) is one of the most frequent
causes of injury leading to morbidity as well as mortality in
Indonesia. While there is no clear standard in collecting data on
Indonesian traffic accidents, State Police of Indonesia reported
109,215 accidents alone in 2018 causing serious and slight injury of
13,315 and 130,571 people respectively [1,2]. Ophthalmic trauma
due to MVA  is found to be the second most common cause of ocular
injuries [3]. The prognosis of eye injuries is highly determined by

the initial damage and by the availability of the treatment. Although
previous literature stated that more than 90% ocular injuries were
mild and did not threaten the visual acuity, an epidemiological
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tudy conducted in 1994 reported that 12% of eyes involved in 150
VA  required removal [4]. A choice for reconstructive surgery for

arge facial defects, as in this case, should be based on the recon-
tructive ladder with consideration of each procedure’s advantage
nd disadvantage. Here we  present a case with extensive ocular
nd adnexal injuries with severe facial soft tissue injuries using
nterolateral thigh free flap. This study included human subject
ith ethical principles taken into account, as stated in WMA  Dec-

aration of Helsinki in 2013. This case report is compliant with the
CARE Guidelines 2020 [5].

. Case presentation

A 22-years-old female patient came by herself to our institu-

ion with the appearance of whitish lesion that grew bigger on her
eft eye in a week. She had a history of being in a high-velocity
ar accident. She sat using seatbelt in the front left car passenger
eat on the highway when another car crashed from the left side
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Fig. 1. (A) Facial and ocular features on initial examination. (B,C) Orbital CT scan with 3D reconstruction showed left frontal bone defect extending to the anterior left frontal
sinus,  left superior orbital rim and left zygomatic process of frontal bone, defect of left lamina papyracea with medial rectus muscle and orbital fat herniation to the left
ethmoid and maxillary sinus.
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Fig. 2. Intra operative pictures at the first step of the surgery. (A) the eye was  evisc
blepharorraphy with silicon block and acrylic conformer (yellow arrow heads) wa
shortage of posterior lamella; (D) at the end of the first step, the conformer was  com

with higher velocity. Then she was caught between the roof and
left side of the car. Patient had no underlying health problems,
genetic disorders, and no under medications. Ophthalmological
examination revealed the visual acuity (VA) of the right eye (RE)
6/6 since correction, while the anterior and posterior segment was
within normal limits, and VA of the left eye (LE) had no light
perception (NLP). There was complete loss of left superior eyelid
(lagophthalmos) with full corneal and scleral exposure and infe-
rior cicatricial ectropion. The bulbar conjunctiva was hyperemic
with conjunctival chemosis and ciliary injection. Corneal thinning
with infiltrate and crust was found involving almost the entire
quadrant of the cornea (corneal abscess). The facial wound was  sur-
rounded by pus and necrotic tissue extending to the frontal region
(Fig. 1).

Orbital CT scan with 3D reconstruction was performed to eval-
uate the extent of the injury (Fig. 1). The patient was  assessed with
total upper eyelid avulsion with impending perforation of corneal
abscess in a nonfunctional eye and involvement of multiple facial
fractures on the left side. The patient was consulted to the plastic
surgeon for collaborative treatment.

The patient underwent a simultaneous surgery with back up
from the neurosurgeon due to the frontal bone defect. Tissue necro-
tomy in frontal area and upper eyelid was performed. In addition,
the left eye was eviscerated, and dermis-fat graft (DFG) harvested
from the abdomen was placed to form the socket. Furthermore,
extensive release of cicatricial ectropion on lower eyelid and wound
adhesion were done. Buccal mucosal graft from the lower lip was
also harvested to replace the shortage of posterior lamella of the

upper eyelid. At the end of the evisceration, an acrylic conformer
was placed, and the inferior eyelid margin to buccal mucous graft to
ensure the socket stability was sutured. In the end, the anterolateral
thigh free flap was performed (Fig. 2).
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d; (B) dermis-fat-graft (asterisk) was used to fill the socket; (C) medial and lateral
ed above the DFG. Buccal mucosal graft (green arrowheads) was used to aid the
ly covered with mucosal graft.

Two weeks after the surgery, stitches on the flap were taken
ff. Within six months post-operative, there were reduction of the
ap size with liposuction, re-insetting of the flap and the socket
emains good with the conformer (Fig. 3). The recipient site healed
roperly with no signs of failure. The donor site showed no signs of

nfection with minimal scarring. The patient’s condition remained
table a year after the surgery. The socket was still in a good con-
ition, but from the aesthetic and anatomical point of view, the
orizontal palpebral fissure (HPF) was significantly smaller than
he fellow eye. Socket reconstruction with canthopexy was done
y the oculoplastic surgeon, and eye prosthesis was used to replace
he conformer. The skin palpebra was excised to open the eye. An
xcision was performed on the palpebra fold and stitched with a
uilting suture technique to the periosteum underneath to create
he fold. A measurement prior to the procedure should be con-
ucted to get a symmetrical and aesthetic result. The patient also
nderwent hair transplantation on her left eye brow to reconstruct
he anatomical features. The patient recovered without any signifi-
ant complications after surgery and the intervention was tolerable
Fig. 4). Patient felt satisfied with the result and felt more confident
o socialize.

. Discussion

Ocular involvement in MVA  may  involve the eyelids, lacrimal
analiculi, orbital wall, conjunctiva, cornea, sclera, and extraocu-
ar muscles. Serious eye injuries from MVA  have a relatively high
endency to cause a permanent visual loss and aesthetic problems,

ffecting patient’s quality of life [4,6]. Kuhn et al. stated that tissue
nvolvement in ocular injury determined the prognosis of anatom-
cal and visual function as well as the initial damage and treatment
iven. Effective reconstruction of the periorbital area initially aims
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Fig. 3. Intraoperative pictures flap. The frontal and superior eyelid defect were closed with anterolateral-thigh flap. Vascular anastomosis was  successfully achieved. The
patient  was monitored closely after the surgery to evaluate the flap in the ICU and received heparin.
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Fig. 4. (A) 14-months after the first surgery, the left HPF was  smaller than the fel
surgically made.

to preserve the vision and associated visual protection mechanism
[4,7].

For complex and composite periorbital defects involving mul-
tiple tissues, multidisciplinary approach must be taken to achieve
optimal functional results. Eyelid is considered a complex structure
which protects the globe and contains retractor muscles to elevate
the eyelid. Aside from its aesthetic value, upper eyelid is critically
important to protect the globe because the eye cannot survive for
long without it. Traumatic eyelid injuries could produce a signif-
icant loss of tissue causing significant subsequent damage to the
globe and could make secondary reconstructive procedures more
difficult [7–9].

There are many methods to reconstruct full-thickness eyelid
defects. The main principle of eyelid reconstruction is formed of
three components: the outer layer of skin, the inner layer of mucosa,

and the semi rigid skeleton in the middle. The reconstruction
selection is based on the reconstructive ladder, with each of its
advantages and disadvantages should be considered before the pro-
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ye; (B) One-and-half year after the initial visit, the lid crease and eyebrows were

edure. It is impossible for defects with a bone base to use a skin
raft, which is the simplest technique. Therefore, a flap is an option.
ocoregional flaps (e.g. paramedian forehead or a pedicle superfi-
ial temporal artery-based scalp island flap) have the same texture
nd color advantages but these leave more scarring in the facial
rea and are only used for the reconstruction of small defects.

The free flap was considered to be superior because the donor
efect did not appear in the face area and with the application
f anterolateral thigh free flap, the donor defect could be hidden.
ebridement was  carried out until it left the cranium in the frontal
rea and the periorbital muscles around the eye, with infection-
ree and a non-viable tissue with a size of 10 × 12 cm.  The defect

hich was then closed with the anterolateral thigh free flap was
xtended to obtain a better aesthetic unit and also to hide the lateral
car resulted by the flap on the hairline. This technique is difficult

ecause it requires the transfer of an alive tissue by a blood vessel
ized 1−2 mm and requires a thorough evaluation for a successful
esult within 3 × 24 h postoperatively [10]. One-step reconstruction
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with flap would be possible after one step of adequate debridement,
because a flap rich in vascularization is a good modality in dealing
with infection. In our case, this free flap was not accompanied by an
administration of heparin due to a strong recipient arterial flow and
smooth recipient venous drainage with a large enough perforator
caliber. The goal of the contour can later be obtained by removing
a thin flap or by performing re-contouring by means of fat excision
or liposuction after the flap is stable [11].

The patient was unfortunate to have a total eyelid avulsion with
extensive skin loss for one month before being brought to seek
treatment from ophthalmologist. The visual function on the patient
could not be restored due to the extent of the damage to the cornea
from exposure and secondary infection, and possibly an injury to
the optic nerve. Thus, the goal was to maintain appropriate pros-
thetic position.

During removal of the eyeball, it was important to form a socket.
After the eyeball removal, evisceration, and placement of orbital
implant, buccal mucosal graft was taken to aid posterior lamella in
the upper eyelid, and acrylic conformer was placed. Inferior eyelid
margin was stitched to the buccal mucosal graft to ensure that the
socket supported the ocular prosthesis. Finally, free flap was har-
vested to form anterior lamella and cover full thickness skin loss
on the frontal region.

4. Conclusion

Eyelid and facial injuries often result in visual loss and vari-
ous aesthetic problems, raising considerable costs. Even though
the visual function of the eye could not be restored in a severe
condition, it is principal to improve the cosmetic function. The
main objectives of the reconstructive procedure are to make the
reconstructed eyelid stable to support the ocular prosthesis and
reconstruct the periorbital area with a versatile tissue to improve
the patient’s quality of life. There are many methods to be applied
to reconstruct a complete eyelid avulsion. A surgeon has to choose
which method best suits each case.
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