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INTRODUCTION
The medial canthus represents the medial confluence 

of the upper and lower eyelid margins. The medial can-
thus functions to make an aesthetically pleasing eyelid and 
plays an integral role in the lacrimal duct system.1 Various 
structures support the medial canthus in a narrow space 
composed primarily of the medial canthal tendon, which is 
attached to the frontal process of the maxilla.2 The medial 
canthal support structure also includes Horner’s muscle, 
medial rectus capsulopalpebral fascia, the preseptal part of 
the orbicularis oculi muscle, and the medial horn of the leva-
tor aponeurosis.3 Concerning the eyelid, there is the anterior 
portion composed of skin and muscles, the middle portion 
composed of the tarsal plate, which serves as the main struc-
tural component of the eyelid, and the posterior lamella.4

Defects of the medial canthus require prompt suspi-
cion of lacrimal injury, and as such, the puncta should 

be probed with a lacrimal probe.5 Reconstruction is per-
formed in cases where one or both canaliculi have been 
damaged.5 Reconstruction of the medial canthus is often 
required for congenital, traumatic, or pathological causes 
such as basal cell carcinoma and involves attention to 
detail to minimize impairments in upper eyelid mobility 
and alterations in tear secretion.6,7 Additional complica-
tions from medial canthus reconstruction include flap 
necrosis, wound dehiscence, poor aesthetic outcome, 
patient satisfaction, and upper lid ectropion.8

A variety of skin grafts have successfully been used in 
reconstruction, providing rapid wound healing and recov-
ery when compared with healing by secondary intention.9 
Other grafts include porcine xenografts and Integra der-
mal regeneration templates, which have demonstrated 
excellent patient outcomes when used for eyelid recon-
struction.10,11 Finally, full-thickness skin grafts (FTSGs) 
harvested from the contralateral superior eyelid are pre-
ferred due to an improved tissue match. However, other 
donor sites for FTSG include preauricular or postauricu-
lar area, the supraclavicular area, and the inner arm.12

Various flaps such as the rectangular glabellar flap have 
been utilized to reconstruct the lower eyelid in the medial 
canthal region.13 The midline forehead flap is another 
reconstructive method utilized for single-stage recon-
struction of the medial canthal and lower eyelid region.14 
However, drawbacks include an unfavorable cosmetic skin 
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bulge at the nasal bridge and loss of medial canthal con-
cavity, which requires corrective surgery.14 In addition, for 
defects in the lower medial canthal region, a VY advance-
ment flap from the nasolabial region gives excellent 
results.15 Finally, for full-thickness medial canthal defects, 
Motomura et al16 have demonstrated the combined use 
of a palatal mucoperiosteal graft, advancement flaps, and 
cheek flaps to get adequate closure.

Our institution utilizes the paramedian forehead flap 
to reconstruct medial canthus defects. Our study looked 
to evaluate the work of an experienced plastic surgeon 
regarding outcomes for patients undergoing reconstruc-
tion of the lower eyelid in the medial canthal region.

METHODS
A retrospective analysis of all patients with medial can-

thal defects who underwent surgery for medial canthal 
reconstruction by the senior surgeon was conducted. Six 
patients were identified and each patient underwent prior 
Mohs surgical excision for cancers in the medial canthal 
region and then staged nasal reconstruction with parame-
dian forehead flap as described by Menick.17

Stage 1
A 7-MHz DD-701 hand-held vascular Doppler is uti-

lized by the lead surgeon to identify and trace the supe-
rior course of the contralateral supratrochlear artery. 
The width of the paramedian forehead flap is measured 
and marked to be 10 mm in diameter. The recipient site 
is debrided to healthy granulation tissue and template of 
the wound made and translated to the forehead. Next, the 
paramedian forehead flap is incised following the previ-
ously planned and marked design. The incision is carried 
down to the subgaleal plane in the forehead, being careful 
not to violate the pericranium. This dissection is continued 
to approximately 1 cm above the superorbital rim, where 
the periosteum is incised and elevated down to the level 
of the supratrochlear vessels. The flap is then translated 
to the medial canthal defect, and eyebrow skin is released 
to allow for coverage of the wound while minimizing ten-
sion within the forehead flap. Hemostasis is obtained with 
electrocautery, and the flap is inset to the wound with deep 
dermal and interrupted skin sutures. A FTSG is harvested 
from the inferior abdomen and used for coverage of the 
posterior aspect of the forehead flap. The skin graft is 
trimmed to the size of the flap and sutured with chromic 
sutures. The forehead donor site is widely undermined 

in the subgaleal plane to allow for primary closure of the 
donor site in a layered fashion. In the event that the donor 
site wound is unable to be closed primarily due to the size 
of the wound template, a FTSG is used for coverage of the 
remaining superior defect with bolster dressing.

Stage 2
Stage two of the paramedian forehead flap is completed 

4 weeks after the initial surgery. This stage includes thin-
ning of the flap overlying the wound. The flap is elevated 
from the bed, and extensive flap debulking is performed to 
remove fibrotic soft tissue to allow for improved contour of 
the flap and avoid pin-cushioning. The flap is sutured back 
on to the wound bed with interrupted proline sutures.

Stage 3
The third stage is completed 4 weeks after stage 2. The 

division of the flap is made at the midportion of the tubed 
paramedian forehead flap. Additional debulking of the fore-
head flap is completed as needed, the flap is inset with deep 
dermal 5-0 Monocryl suture, and the skin is closed with inter-
rupted 5-0 Proline sutures. The eyebrow is reconstructed 
by making a vertical incision above the eyebrow at the base 
of the forehead flap. The skin is undermined laterally and 
medially. The tubed paramedian forehead flap is split and 
debulked, removing fibrotic and scar tissue. Finally, a trian-
gular flap is created and inset to reconstruct the eyebrow.

RESULTS

Case 1
An 83-year-old White woman with a history of basal cell 

carcinoma and squamous cell carcinoma developed a new 
2 × 2 cm right nasal sidewall tumor, which was biopsied and 

Takeaways
Question: What are reconstructive options for the medial 
canthus?

Findings: Five patients with medial canthal defects under-
went successful surgical treatment with a three-stage para-
median forehead flap reconstruction at our institution.

Meaning: The paramedian forehead flap is an effective 
and versatile reconstruction method for medial canthal 
defects that include the nasal sidewall, superior nasal 
labial fold, and upper cheek.

Table 1. Demographic Information for Patients Undergoing Medial Canthus Reconstruction

Case
Age 

(years) Gender Ethnicity Medical History Cause of Defect
Defect 
Side

Size of 
Defect (cm) Flap Harvest Site

Case 1 83 Female Caucasian Smoking, basal cell carcinoma, 
squamous cell carcinoma

Basal cell carcinoma Right 3 x 2.5 Paramedian  
forehead flap

Contralateral

Case 2 54 Female Caucasian End stage renal disease,  
hypertension, diabetes

Basal cell carcinoma Left 3 x 3.5 Paramedian  
forehead flap

Contralateral

Case 3 80 Male Caucasian Hypertension, basal cell  
carcinoma

Basal cell carcinoma Right 2.5 x 3.5 Paramedian  
forehead flap

Ipsilateral

Case 4 65 Male Caucasian Seizure disorder, nodular  
squamous cell carcinoma

Squamous cell carci-
noma

Right 4 x 2 Paramedian  
forehead flap

Contralateral

Case 5 68 Female Caucasian left sided breast cancer  
status-post lumpectomy

Basal cell carcinoma Left 3 x 4 Paramedian  
forehead flap

Contralateral
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showed squamous cell carcinoma with perineural invasion 
(Table  1). She underwent a Mohs resection of the right 
nasal sidewall. She presented to our clinic with a 3 × 2.5 cm 
full-thickness defect reaching the periosteum in the right 
medial canthus region (Fig. 1). The patient underwent first-
stage paramedian forehead flap reconstruction and had 
no in-operation complications. The patient was discharged 
the following day without any complications. The patient 
returned for a follow-up visit 1-week postsurgery and was 
reported doing well overall (Fig. 2). However, she experi-
enced clear drainage and stinging of the right eye. Sutures 
were removed during the second follow-up visit, 2 weeks 
after the first stage of reconstruction surgery. At this time, 
the forehead flap was well perfused with cap refill less than 3 
seconds without drainage or signs of infection. The second 
stage of medial canthus reconstruction was then performed. 
Six days later, the patient was noted to have right eye con-
junctivitis and decreased lacrimation, for which antibiotic 
drops were prescribed. During this follow-up visit, mild par-
esthesia was observed over the left forehead and right lower 
eyelid ectropion. The forehead incision was well-healed 
with a well-perfused flap. The third stage of the medial can-
thal reconstruction was performed, and no in-operation 
complications were noted. At the 1-week follow-up visit, 
the incisions were healing well, and sutures were removed. 

The patient next presented 8 months after the third stage 
of medial canthal reconstruction, and the forehead and 
left nasal dorsum scars were well healed with a pincushion 
area left of the eyebrow (Fig. 3). The patient did not wish to 
proceed with any surgical reconstruction requiring general 
anesthesia.

Case 2
A 54-year-old White woman presented to the clinic for 

evaluation for reconstruction secondary to Mohs excision 
defect in the left medial canthal region. Her medical his-
tory includes end-stage renal disease, hypertension, and 
diabetes (Table  1). Initial physical examination revealed 
a 3 × 3.5 cm Mohs defect on the left nasal bridge (Fig. 4). 
It was recommended that she undergo a two-stage fore-
head flap reconstruction with an FTSG. The FTSG was 
harvested from the suprapubic area during the first-stage 
procedure. The graft was inset on the posterior/underside 
side forehead flap to cover the raw surface. The patient was 
discharged the following day. She presented for follow-up 
1 week after rotational forehead flap and reported mild 
frontal headache. Physical examination revealed a pink 
and well-perfused flap with capillary refill less than 2 sec-
onds (Fig. 5). During the second stage, flap debulking was 
performed due to significant pincushion deformity. The 
thickened fibrotic tissue and frontalis muscle on the nasal 

Fig. 1. case 1: preoperative view of a patient with a defect in her 
right medial canthal region.

Fig. 2. case 1: 1-week follow-up after first-stage paramedian fore-
head flap reconstruction of the right medial canthal region.

Fig. 3. case 1: postoperative photograph at 12-month follow-up.

Fig. 4. case 2: preoperative view of a patient with a defect in her left 
medial canthal region.
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side were excised. No intraoperative or postoperative com-
plications were noted. She presented for a follow-up visit 1 
week after the second procedure and did not complain of 
symptoms. During the third stage, an incision was made at 
the midportion of the tubed forehead flap. An incision was 
created to raise a skin paddle to 50% of the surface area on 
the left alar. The debulking was then performed to remove 

fibrotic tissue on the flap side. The flap was undermined 
to 3 × 3 cm. The incision was made at the proximal portion 
of the forehead flap and extended to the vertical portion 
of the forehead. A 3 × 1 cm triangular flap was developed 
at the base of the forehead flap and inset to the forehead 
defect. The patient did not experience any complications. 
At 1-year follow-up, the patient was pleased with her cos-
metic result with no new concerns (Fig. 6).

Case 3
An 80-year-old White man with a medical history of 

hypertension and basal cell carcinoma presented for recon-
struction secondary to Mohs excision defect in the right 
nasal sidewall and dorsum (Table 1). Upon physical exami-
nation, a 2.5 × 3.5 cm full-thickness defect was appreciated 
(Fig. 7). A combined nasal and medial canthal reconstruc-
tion with forehead flap, FTSG, and tissue rearrangement 
of the forehead and cheek was recommended. The patient 
underwent stage one of right-sided medial canthal recon-
struction with a left-sided paramedian forehead flap. The 
patient followed up 1-week postoperatively, and the flap 
and incisions were healing well (Fig. 8). Three weeks later, 
the patient underwent a second stage of reconstruction 
with flap debulking. Postoperatively, the flap was viable, and 

Fig. 5. case 2: 1-week follow-up after rotation forehead flap recon-
struction of the left medial canthal region.

Fig. 6. case 2: postoperative photograph at 12-month follow-up.

Fig. 7. case 3: preoperative view of a patient with a defect in his 
right medial canthal region.

Fig. 8. case 3: 1-week follow-up after left-sided forehead flap recon-
struction of the right medial canthal region.
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incisions were healing well. The patient then underwent the 
final stage of reconstruction 3 weeks later, which consisted 
of division and inset of the forehead flap, a 4 × 3 cm nasal 
tissue rearrangement with a rotational flap, and a 3 × 3 cm 
forehead tissue rearrangement. The patient followed up 1 
month later, and he was pleased with his results and did not 
appreciate visual disturbances. There were no concerns of 

eyelid complications, chronic pain, infections, ectropion, 
or dryness (Fig. 9).

Case 4
A 65-year-old White man with a medical history of seizure 

disorder and nodular squamous cell carcinoma presented 
for reconstruction after Mohs excision in the right medial 
infraorbital region (Table 1). Physical examination revealed 
a 4 × 2 cm defect involving the medial canthus (Fig. 10). The 
patient underwent lateral nasal sidewall reconstruction with 
a left-sided paramedian forehead flap along with 10 × 2 cm 
full-thickness skin grafts to cover the pedicle forehead flap 
to the nose. The patient tolerated the procedure well, and 
there were no complications. The patient followed up 7 days 
postoperatively where it was noted that he was doing well. 
Acticoat was removed from the skin bridge and the flap was 
shown to be well perfused (Fig. 11). The patient then under-
went the second stage of medial canthal reconstruction and 
flap debulking. The patient tolerated the procedure well, 
and there were no complications. The patient underwent 
his third stage of medial canthal reconstruction, which con-
sisted of division and inset of flap, forehead tissue rearrange-
ment 2 × 3 cm, and medial canthal tissue rearrangement 
2 × 2 cm. At 3-month follow-up, the patient had no visual dis-
turbances and no new complaints, and was pleased with his 
results (Fig. 12).

Fig. 9. case 3: postoperative photograph at 12-month follow-up.

Fig. 10. case 4: preoperative view of a patient with a defect in his 
right medial canthal region.

Fig. 11. case 4: 1-week follow-up after left-sided forehead flap 
reconstruction of the right medial canthal region.

Fig. 12. case 4: postoperative photograph at 12-month follow-up.
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Case 5
A 68-year-old White woman with a medical history of 

left breast cancer status-post lumpectomy and basal cell 
carcinoma presented for reconstruction secondary to 
3 × 4 cm Mohs excision with a defect in the left nasal and 
medial canthal region (Table 1; Figure 13). The patient 
underwent the first stage of reconstruction with a fore-
head flap with immediate canthoplasty and forehead 
issue rearrangement 6 × 6 cm. The patient presented 
four weeks postoperatively and although bulky, the fore-
head wound was healing nicely (Fig.  14). The patient 
was scheduled for her second stage in 2 weeks, but it was 
determined that the patient would require additional 
surgery to achieve maximal symmetry. The patient then 
underwent her second stage of nasal reconstruction, 
which consisted of flap debulking. The procedure con-
sisted of reelevating the glabellar flap, removing the scar 
on the frontalis muscle on the nasal region down to the 
perichondrium, and debulking the flap extensively. She 
underwent the third-stage reconstruction of the flap, 
and the patient followed up in 1 week where scar mas-
sage and silicone scar treatment were recommended. 

At 6-month follow-up, there was good aesthetic contour 
of the flap (Fig. 15); the patient did not continue with 
long-term follow-up.

DISCUSSION
There are a variety of reconstructive techniques for 

the medial canthal region depending on the size, loca-
tion, and depth of the defect. Superiorly based bilobed 
flaps should be given consideration when defects extend 
into the nasal sidewall, inferior medial canthal region, 
and nasojugal fold.18 In addition, this reconstructive tech-
nique has been shown to be effective in defects that may 
be larger and more elliptical.18 The flap achieves high 
patient satisfaction, and studies have reported limited 
cases of hemorrhage, infection, dehiscence, necrosis, or 
the formation of the trap door deformity.18 However, com-
plications may include medial ectropion and canalicular 
stenosis.18,19 In our patient population, we found no ectro-
pion or canalicular stenosis cases through the utilization 
of the paramedian forehead flap. Furthermore, unlike the 
paramedian forehead flap, the superiorly based bilobed 
flap is a single-stage reconstruction that may be effective 
in patients who elect to have minimal surgical procedures.

The rhombic flap has been reported in the literature 
as a “simple yet effective” method of medial canthal recon-
struction.12,20 The flap is documented to be successful in 
defects that do not have sufficient tissue laxity or in cir-
cumstances in which tension vectors need to be modi-
fied.21 Also, the scar from a procedure using a rhombic 
flap can be placed in the natural skin creases of the nasal 
region, leading to an optimal aesthetic outcome.22 Finally, 
the rhombic flap has been shown to lead to alar retraction 
and pincushioning if there are miscalculations when trim-
ming the defect.23,24

The modified supratrochlear artery forehead flap 
(MSTAFI) has been shown to lead to acceptable aesthetic 
restoration along with a satisfying color match in patients 
with nasal defects.25 The MSTAFI is a modification of a 
supratrochlear artery forehead island flap, which leads to 
distorted eyebrows and limited reach, which would poten-
tially require a second stage.26 The MSTAFI has improved 
mobility and a greater turning radius, which makes the 

Fig. 13. case 5: preoperative view of a patient with a defect in her 
left medial canthal region.

Fig. 14. case 5: 4-week follow-up after forehead flap reconstruction 
with immediate canthoplasty for left-sided medial canthal defect.

Fig. 15. case 5: postoperative photograph at 12-month follow-up.
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flap ideal in cases that require reconstruction of the lower 
eyelid, cheek, and nasal areas located further away.14,25,26 
Finally, MSATFI has been documented to lead to protru-
sion at the nasal base, which may require excisional pro-
cedures, flap necrosis due to pedicle torsion, and venous 
congestion.25,26

The glabellar skin flap is a quicker procedure that has 
been used for medial canthal reconstruction. It has the 
advantage of having an excellent blood supply and has 
been shown to lead to fewer secondary contractions when 
compared with that of full-thickness skin grafts.27 In addi-
tion, the procedure is more straightforward to perform 
than other types of reconstruction and has shown to lead 
to high patient satisfaction.28 However, several noteworthy 
disadvantages have been documented, including spacial 
narrowing between the eyebrows, formation of a bulky 
nasal bridge, and concavity loss in the medial canthal 
region.12,28 Furthermore, the glabellar flap can be used 
solely or in conjugation with other surgical procedures to 
reconstruct the medial canthal region due to minimal flap 
shrinkage along with its ability to match the thickness and 
texture of the surrounding tissue.29

Finally, the paramedian forehead flap is another 
method that may be utilized for the reconstruction of 
medial canthal defects. Even though the contralateral 
supratrochlear artery is often used, studies have found 
that it can lead to nasal dorsum bulging, which would 
require further operations such as flap divisions.2 In 
our study, the contralateral supratrochlear artery was 
utilized due to the improved arch of rotation for nasal 
defects, and we reported no complications. All patients 
in our patient population who underwent paramedian 
forehead flap reconstruction were pleased with their aes-
thetic outcome and did not report any complications. In 
addition, there were no documented cases of ectropion, 
visual disturbances, or flap necrosis. Furthermore, it is 
very important to encourage patients to engage in con-
servative therapies postoperatively, such as silicone gel, 
scar care, and scar massage. Furthermore, there have 
been documented cases of telecanthus formation when 
reconstructing the medial canthal region with the para-
median forehead flap.2 Although telecanthus may occur 
with any form of medial canthal reconstruction, it is a 
complication that may be expected and minimized by 
anchoring of the flap down to the periosteum and recon-
structing the medial canthal tendon, which would miti-
gate the potential for the flap to drift laterally. We did 
not experience any issues related to telecanthus in our 
patient population.

CONCLUSIONS
The paramedian forehead flap is an effective and ver-

satile reconstruction method for medial canthal defects. 
We recommend using this flap because of its ability to 
cover more significant defects, including the nasal side-
wall, superior nasal labial fold, and upper cheek. As a 
result, the paramedian flap decreases the need to utilize 
multiple flaps for coverage. Although utilization of this 
flap requires three stages, the procedure leaves patients 
with aesthetically pleasing results. Furthermore, with the 
right expertise and patient population, the paramedian 

forehead flap is a surgical option that surgeons should 
heavily consider for the treatment of medial canthal 
defects.

Kongkrit Chaiyasate, MD
Department of Plastic Surgery

Beaumont Health Systems
3555 W. 13 Mile Rd 120

Royal Oak, MI 48073
E-mail: kongkrit.chaiyasate@beaumont.org

PATIENT CONSENT
Patients provided written consent for the use of their images 

and surgical treatment.
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