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Background: The reconstruction of medial canthal defects is often challenging
in achieving continuity of color and texture, obtaining adequate tissue for large
defects, and the reproduction of natural external appearance with inconspicuous
scars. We describe a technique for reconstruction of the medial canthal area, using
a modified rhomboid flap.

Methods: The technique is based on the use of a modified rhomboid flap for
medial canthal defects—superiorly based on the root of the nose for defects mostly
above the medial canthal tendon, inferiorly based on the cheek for defects mostly
below the medial canthal tendon, and in cases of large defects, using a combina-
tion of the two flaps. We present a case series of five patients successfully recon-
structed with the mentioned technique after resection of medial canthal basal cell
carcinoma.

Results: Of the five patients with a mean age of 76.2 years (range 62-84 years),
reconstruction was performed in three patients with a superiorly based rhomboid
flap, in one patient with an inferiorly based rhomboid flap, and in another patient
with a large defect using a combination of the two flaps. Mean follow-up was 374.4
days (range 30-1247 days). All patients achieved a complete primary closure with
no further surgery and satisfactory cosmetic and functional results.

Conclusion: The modified rhomboid flap is a simple and reliable technique for all
defects of the medial canthal area. (Plast Reconstr Surg Glob Open 2022;10:e4074; doi:

10.1097/GOX.0000000000004074; Published online 27 January 2022.)

The canthal areas are common locations for cutaneous
tumors, particularly basal cell carcinoma (BCC).! However,
the reconstruction of defects of the medial canthal region
following surgical resection of cutaneous malignancies
presents many challenges. The skin covering this area is
thin and supple, expressing the curvature of the perior-
bital area, and the complexities of the region’s structural
anatomy make reconstruction challenging for surgeons.*

Challenges associated with surgical reconstruction
of the medial canthal region include matching recipi-
ent site skin, color and texture, minimizing donor site
morbidity, and camouflaging resulting scars.” Moreover,
preserving the natural concavity of this highly noticeable
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periorbital area with no distortion of the surrounding tis-
sue and achieving symmetry must be considered during
reconstruction.’

A multitude of surgical repair methods exist depend-
ing on the defect’s size, location, and depth, and patients’
preference: simple direct closure for small defects, sec-
ondary healing, skin grafts, local flaps, and regional flaps.

Although various options are available, optimal results
are obtained when “like is used to repair like.” The use
of tissues of similar color, texture, and thickness for the
repair of defects is essential.” Adjacent tissue to the defect
has the greatest similarity on color and texture. Hence,
in reconstruction of the medial canthal region local flaps,
using neighboring tissue should be the first choice to
achieve natural appearance, color, and tissue harmony.’

The classical rhomboid flap is a useful surgical tech-
nique to cover defects created by simple excisions in the
shape of a rhombus and seems to be well suited for recon-
struction in the periorbital area.® The aim of our study was
to describe a new technique for reconstruction of medial
canthal defects using a modified rhomboid flap.

We report our experience using a modified rhomboid
flap for medial canthal reconstruction. Reconstruction by
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means of this procedure was performed in five patients
with defects after resection of medial canthal basal cell
carcinoma. Surgery was performed on an outpatient basis
under local anesthesia in all cases.

The cases were collected retrospectively. Outcome
measures documented clinically and photographically
included complete closure of the defect, the cosmetic
result, complications, and reoperations.

The Limberg or rhomboid flap was first described
by Alexander Limberg in 1946.° Its use in periocular
defects has been described.®"'" All classic designs with its
modifications are focused on a rhomboid shape defect.
However, in clinical practice, especially in the face, many
defects will end up having an almost circular shape, and
according to those needs, modifications were described
for round defects.'”” According to the described usability
in circular defects, we designed our rhomboid flaps as
follows.

For defects located mostly above the medial can-
thal tendon, the rhomboid flap is marked on the skin,
starting with a line horizontally on the nose parallel to
relaxed skin tension lines (RSTL) in continuity with the
defect. The chosen diagonal is extended equal to its
own length. The other side of the flap is equal to the
extension, drawn at approximately 60 degrees (Fig. 1).
For defects located mostly below the medial canthal ten-
don, the rhomboid flap is marked, starting with a line
in continuity with the defect at the junction of the aes-
thetic units of the nose and cheek equal to the length
of the diameter of the defect. The other side of the
flap is equal to the extension, drawn at approximately
60 degrees (Fig. 1). For large defects of the medial can-
thal region, the defect is imagined to be divided into
two round defects. The upper part of the defect is cov-
ered with one rhomboid and the lower part with another
rhomboid flap, as described. If necessary both flaps can
be trimmed to fit perfectly (Figs. 2, 3).

The procedure is performed under local anesthesia
after excision of the cutaneous malignancy with safety
margins of 5mm in basal cell carcinoma and clear-
ance of tumor margins confirmed by histopathological
examination. Initially, the defect at the medial canthal
region is measured, and a flap or flaps of adequate size
is/are marked depending on the size and location of
the defect. An incision is then made through the skin
into the subcutaneous tissue, followed by elevation of
the flap with wide undermining of the adjacent tissue
to gain better mobility and movement. Then, the flaps
are thinned and trimmed before transposition in the
defect and anchored with deep sutures at the canthal
area to restore canthal concavity, minimize tenting, and
avoid tension on the skin. The skin margins are sutured
with 6/0 Prolene (polypropylene; Ethicon). The area is
padded with gauzes to achieve adequate compression to
hold the flap down securely into the concave surface.
Sutures are removed after the skin edges heal (usually
in 1 week).
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Question: Reconstruction of medial canthal defects.

Findings: Case series of five patients successfully recon-
structed after resection of medial canthal basal cell
carcinoma.

Meaning: The modified rhomboid flap is a simple and reli-
able technique for all defects of the medial canthal area.

This series includes five patients who underwent
medial canthal reconstruction with a rhomboid flap at
the University Hospital Innsbruck during the period
from September 2015 to October 2019. There were two
male patients and three female patients, with an average
age of 76.2 years (range 62-84). Follow-up ranged from
30 to 1247 days (mean 374.4 days). All of the patients
had basal cell carcinoma confirmed by biopsy. In three
patients we did a superiorly based flap (Fig. 4), in one
patient an inferiorly based flap (Fig. 5) and in one patient
a combination of the two flaps (Fig. 6). Primary closure of
the defect was achieved in all cases without wound dehis-
cence. The postoperative period was uneventful, except
initial pincushioning of the superiorly based flap in two
cases, which disappeared in one patient completely dur-
ing the follow-up. The other patient was lost to follow-up.
In all cases the cosmetic appearance was highly satisfac-
tory to the surgeons and patients. Table 1 shows dimen-
sion and location of the defects and the flaps used.

After its initial description by Fox and Beard, the lais-
sez-faire method has become well established as a method
of medial canthal reconstruction.'*"” Advantages are its
simplicity and the lack of further surgical manipulation.'®
However, besides a prolonged healing time and meticu-
lous wound care, disadvantages also include overcontrac-
tion with distortion, ectropion formation, medial canthal
webbing, trichiasis, eyelid notching, and hypertrophic
scarring."'” However, secondary healing can be consid-
ered in small and superficial defects especially in elderly
patients.

Medial canthal defects can also be covered by means
of skin grafting, which can be either split thickness skin
graft (SSG) or full thickness skin graft (FISG). However
grafts can not be used if the periosteum is excised. In
particular, grafts tend to contract, especially to be more
prominent as the thickness of the graft decreases as in
SSG.'" Besides graft shrinkage, long-term complications
are color and texture mismatch, hyper- or hypopigmenta-
tion, and, in particular, graft hypertrophy, leading to poor
cosmetic and functional results.” Graft hypertrophy was
most common in medial canthal defect reconstruction
compared with other periocular sites.'” Although not fully
understood, the larger number of hypertrophic grafts in
the medial canthal area may be due to a higher degree of
cellular proliferation and wound healing in this area.' It
is believed that replacing lost skin with grafts of similar
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Fig. 1. Rhomboid flap designs. A, Classical rhomboid flap by Limberg. B, Rhomboid flap for circular
defects by Quaba/Sommerland. C, Modified rhomboid flap for medial canthal defects.

histology, texture, and thickness may have favorable cos-
metic results.”’ Taking into consideration the drawbacks of
skin grafting and secondary healing, reconstruction with
flaps is frequently performed as the first choice.
Mobilization of tissue as a flap from the forehead or
glabellar area is well known. The most popular flap has
been historically from the glabellar region. However,
there are several drawbacks to using a glabellar trans-
position flap for medial canthal reconstruction, such as

deformity due to a bulky flap because of discrepancy in
donor and recipient skin thickness, tendency of eyebrow
approximation, and conspicuous vertical scarring crossing
the relaxed skin tension lines (RSTL).?!*

The forehead flap can be used for large defects.
However, besides the necessity of a two-stage operation,
the flap lacks texture match, is significantly thicker, often
requiring debulking procedures later, and has a potential
of telecanthus formation.”* Forehead flap reconstruction
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Fig. 3. Flap design for large defects in detail after imaginary division of the defect in two circular defects
using a glabellar-based modified rhomboid flap ( A8’ = B'C’ = C'D’" = diameter of the imaginary circle)
for the upper portion and a cheek-based modified rhomboid flap ( AB = BC = CD = diameter of the

imaginary circle) for the lower portion of the defect.

also leads to long, poorly disguised midline forehead
scars. In contrast, the upper eyelid myocutaneous flap is
excellent regarding flap thickness, texture, color match,
and inconspicuous scars at the donor site** but lacks on
width the flap can be harvested from and therefore is only
indicated in patients with abundant upper eyelid skin.” V-Y

4

advancement flaps from the nasal bridge are limited to
reconstruct only small defects.”

However, adjacent tissue to the defect has the greatest
similarity on color and texture. Hence, optimal donor skin
for medial canthal defects includes the adjacent tissue of
the nose and the cheek.' Particularly, skin from the dorsum
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Fig. 4. Case example. A, Preoperative view of a patient with a defect
on her left medial canthal region with superiorly based flap design.
B, Immediate postoperative view of the patient after insetting the
flap. C, Postoperative photograph at 17 months follow-up.

of the nose contains fewer skin appendages and less subcu-
taneous fat and seems to blend well with host tissues in the
nasojugal fold region.” The loose skin of the dorsum of the
nose and the cheek has good skin laxity to provide sufficient
tissue for defect coverage. Thus, the rhomboid flap can be
the method of choice for medial canthal reconstruction.
Although the classic design of the Limberg flap allows
only four possible choices of flaps, the modifications first
described by Quaba allow an unlimited choice of flaps,
placing the donor scar at the least conspicuous site'
(Fig. 1). So, in the highly noticeable area of medial can-
thal defects, the rhomboid flap can be planned to obey
natural relaxed skin tension lines and the boarders of aes-
thetic units. Ideally, the scar is largely horizontal across the
bridge of the nose and a relaxed skin tension line may be
hidden in the natural skin crease at the root of the nose'’
or located at the nasofacial junction, resulting in an incon-
spicuous positioned donor scar (Figs. 1-3). Moreover,
compared with frequently used glabellar flaps, the ten-
dency of drawing the eyebrows together can be reduced.
However, one disadvantage is the proclivity toward pin-
cushioning in superiorly based rhomboid flaps.

Rhomboid Flap for Medial Canthal Repair

Fig. 5. Case example. A, Preoperative view of a patient with a defect
on her left medial canthal region with inferiorly based flap design. B,
Immediate postoperative view of the patient after insetting the flap.
C, Postoperative photograph at 5 months follow-up.

Following the basic principles of plastic surgery of like-
for-like tissue replacement and donor site, the rhomboid
flap may be a favorable method in medial canthal recon-
struction. Unlike the description of Quaba, which uses a
smaller flap for the defect by extending the diagonal only
by about two-thirds, in our modification the diagonal was
extended an equal length to avoid/minimize tension at
the defect site to gain enough tissue to restore the medial
canthal concavity and prevent tenting of the flap (Fig. 1).
By combining a superiorly and inferiorly based rhomboid
flap, the technique can also be used to cover large defects
with inconspicuous scars.
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Fig. 6. Case example. A, Preoperative view of a patient with a defect on her left medial canthal region. B, Flap design—superiorly based
flap and inferiorly based Flap. C, Immediate postoperative view of the patient after insetting the flap. D, Postoperative photograph at 41
months follow-up.

Contrary to antigravity flaps, a rhomboid flap based
on the dorsum of the nose has no tendency to ectro-
pion formation because of the opposing vector. The
potential for ectropion formation for rhomboid flaps
based on the cheek/lower lid region can be militated
against by fixation to the medial canthal tendon or, if

resected to bone or periosteum and in large defects,
also by attachment to the opposing antigravity rhom-
boid flap. To restore the natural concavity of the
medial canthal area and minimize tenting, the suspen-
sion sutures to the canthal tendon or periosteum are
recommendable.

Table 1. Location and Dimension of the Defects and the Used Flaps

Patients Defect Location Defect Size Flap for Reconstruction
I Mostly above medial canthal tendon 9 x 6 mm Glabellar-based modified rhomboid flap
11 Mostly above medial canthal tendon 10 x 9 mm Glabellar-based modified rhomboid flap
1 Mostly above medial canthal tendon 14 x 10 mm Glabellar-based modified rhomboid flap
v Mostly below medial canthal tendon 12 x 8 mm Cheek-based modified rhomboid flap
v Large defect 30 x 15 mm Glabellar-based modified rhomboid flap
+

cheek-based modified rhomboid flap
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CONCLUSIONS

The modified rhomboid flap is an effective technique
for all defects of the medial canthal area, providing good
cosmesis and few complications. We recommend the use
of the flap because of two reasons. First, it is easy to har-
vest, can be done in one stage, and is reliable and repro-
ducible with versatility in design and inconspicuous scars
that can be concealed in the RSTL of the nose or in the
nasal-cheek junction. It can be easily performed under
local anesthesia from a variety of surgeons with rapid reha-
bilitation and no perceivable donor morbidity. Second, in
large defects, a combination of two flaps provides ample
tissue with tension-free repair regardless of the size of the
defect in this area.
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