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studies have examined the postoperative course of FTG transplan-
tation for East Asian eyelids, including those of Japanese patients.
Therefore, this study investigated complication and reoperation
rates after FTG transplantation in the reconstruction of East Asian
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Of 42 cases reconstructed with FTG, the upper eyelid was re-
constructed in 23. Postoperative complications were observed in 12
cases (52%): entropion in eight and corneal epithelial disorder in
four. Revision surgery was required in three of those cases (13%).
There were 19 cases of lower eyelid reconstruction. Postoperative
complications were observed in seven cases (32%): ectropion in
three and corneal epithelial disorder in two and one lower eye-
lid ptosis. Two of these cases (11%) required revision surgery. There
was no statistically significant difference in tumour diameter be-
tween cases with and without postoperative complications. There
was also no significant association between the width of the eyelid
defect and the presence/absence of complications. Entropion and
ectropion were more likely to occur in the upper and lower eye-
lids, respectively.

For Japanese eyelids, complication rates after FTG transplanta-
tion were approximately 50% and 30% for the upper and lower eye-
lids, respectively. The revision surgery rate was approximately 10%
for both upper and lower eyelids. As these revision surgery rates
are low, FTG transplantation may be an option for the reconstruc-
tion of Japanese eyelids.

© 2022 The Author(s). Published by Elsevier Ltd on behalf of
British Association of Plastic, Reconstructive and Aesthetic
Surgeons.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

Malignant eyelid tumours represented by basal cell carcinoma and sebaceous carcinoma are dis-
eases that frequently occur in the elderly.! Treatment is mainly surgical resection and radiation ther-
apy, but radiation therapy is often selected for patients who refuse surgery or have no indication for
radical surgery.! The basis of treatment for malignant eyelid tumours is complete resection of the
lesion and reconstruction of the eyelid.! For eyelid reconstruction, it is important to select a recon-
structive method that does not reduce postoperative quality of life and vision. This is one of the most
challenging treatments in oculoplastic surgery.

Reconstruction of the full thickness of the eyelid requires anterior and posterior lamella reconstruc-
tion.> Particularly, reconstruction of the posterior lamella, which has direct contact with the ocular
surface, is important for maintaining postoperative quality of life and vision.* Use of an autologous
tarsoconjunctival graft is the best option for reconstructing the posterior lamella.” Several methods
of posterior lamella reconstruction that use an autologous tarsoconjunctival graft have been reported
previously. The Hughes flap used to reconstruct the lower eyelid and the Cutler-Beard method for re-
constructing the upper eyelid are standard techniques for reconstructing the posterior and anterior
lamella of the eyelid with autologous tissue.®” Recently, some modifications of these techniques have
been reported.?-19 Additionally, the switch flap is a useful method in that it uses autologous tissue
for posterior lamella reconstruction, similar to the Hughes or Cutler-Beard techniques.'’-'> However,
all aforementioned surgical procedures are two-stage surgeries. During the weeks between the first
and second surgeries, the surgical eye remains covered with a transplant graft. Two-stage surgery re-
quires temporary reductions in the patient’s quality of vision and life. Furthermore, malignant eyelid
tumours are more common in elderly patients,’> and thus covering one eye can lead to accidents such
as falls. If tumour resection and eyelid reconstruction can be performed in a one-stage surgery, the
reductions described above can be avoided.

Reconstruction of the eyelid by transplanting an autologous free tarsoconjunctival graft (FTG) is an-
other well-established approach; with this method, it is possible to resect the tumour and reconstruct
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the eyelid in a single surgery.'* One-stage surgery does not require covering one eye and seems to be
a useful method. However, to the best of our knowledge, only a limited number of reports have been
published on the comprehensive postoperative results after one-stage eyelid reconstruction by autol-
ogous FTG transplantation.’>!7 In particular, there are few studies on the postoperative course of FTG
transplantation for East Asian eyelids, including patients from Japan. Therefore, this study aimed to
investigate the postoperative course (the complications and revision surgery rates) of cases in which
FTG transplantation was used for eyelid reconstruction after resection of a malignant eyelid tumour in
East Asians (Japanese). In addition, we compared the postoperative courses of our Japanese patients
with those from previous reports on Caucasian populations.

Patients and methods
Ethics statements

This study was approved by the Ethics Committee of Niigata University School of Medicine (ap-
proval number: 2019-0435). This single-centre retrospective study follows the STROBE guidelines.
As the study was based on data from medical records, an opt-out method was used to obtain pa-
tients’ consent. The study adheres to the ethical principles outlined in the Declaration of Helsinki as
amended in 2013, and the research was compliant with the Health Insurance Portability and Account-
ability Act of 1996.

Study population

This study included cases in which a malignant tumour of the eyelid was resected with full thick-
ness and the posterior lamella of the eyelid was reconstructed by FTG transplantation at Niigata Uni-
versity Medical and Dental Hospital from January 2007 to December 2019. Exclusion criteria were
cases with a postoperative follow-up period of less than 12 months and those with a positive margin
in the pathological diagnosis. The participants of this study were only Japanese.

Surgical procedure

The lesion of the eyelid was resected in full thickness with a safety margin of 2-5 mm (basal cell
carcinoma: 2-3 mm, sebaceous carcinoma: 4-5 mm, squamous cell carcinoma and Merkel cell car-
cinoma: 5 mm). Subsequently, the posterior lamella was reconstructed with FTG harvested from the
ipsilateral upper eyelid or the contralateral upper eyelid. FTG was harvested by full-layer incision of
the palpebral conjunctiva and tarsus at 4 mm from the upper eyelid margin, dissecting the aponeu-
rosis, then cutting the conjunctiva at 2 mm from the upper edge of the tarsus (Fig. 1). The harvested
FTG was suture-fixed to the cut ends of the tarsus and aponeurosis of the defect area (Fig. 2). In the
case of the lower eyelid, FTG was fixed to the cut ends of the tarsus and lower eyelid retractors. If
there was no tarsus stump left, it was fixed to the medial or lateral canthal tendon. If the tendon was
not long enough to reconstruct the posterior lamella, the orbital periosteum was incised to create a
flap to fix the FTG (orbital periosteal flap).

Anterior lamella reconstruction was performed using the redundant skin and orbicularis oculi mus-
cle to cover the defect. The redundant skin was trimmed as needed. If the redundant skin was not suf-
ficient to cover the defect, a local myocutaneous flap was created to reconstruct the anterior lamella.
Local myocutaneous flaps such as the V-Y advancement flap (Fig. 3) and transposition flap (Fig. 4)
were used properly depending on the case. In all cases, tumour resection and eyelid reconstruction
were completed with one-stage surgery.

Data collection and statistical analysis

All patient data were collected from the electronic medical record system at our hospital. Age, sex,
the postoperative follow-up period (month), preoperative tumour diameter (mm), tumour pathologi-
cal diagnosis, width of the eyelid defect in the lateral diameter after tumour resection (%), and poste-
rior and anterior lamella reconstruction procedures were obtained from patients’ medical records and
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Fig. 1. FTG harvesting. a. The upper eyelid tarsus and palpebral conjunctiva are incised at full-layers, and the aponeurosis
is detached (surgeon’s view). b. Schema of the FTG harvesting (surgeon’s view). c. Schema of sagittal section: the graft is
harvested 4 mm away from the upper eyelid margin. The conjunctiva is cut at 2 mm from the upper edge of the tarsus. FTG:
free tarsoconjunctival graft.

noted. We also investigated the presence or absence of postoperative complications and the need for
revision surgery. Postoperative complications included corneal epithelial disorders, entropion, lower
eyelid ptosis, and ectropion. Even if there was no subjective eye symptom of the patient, we consid-
ered that there was a complication if it occurred objectively. Furthermore, the relationship between
postoperative complications, the tumour diameter, and width of the eyelid defect was statistically
examined using Student’s t-tests, Fisher's exact tests, and Welch'’s tests. All statistical analyses were
performed using SPSS statistical software version 23.0 (IBM Corp., Armonk, NY, USA), and statistical
significance was defined as p < 0.05.

Results

Between January 2007 and December 2019, 49 eyelids in 49 patients underwent reconstruction
of the posterior lobe with FTG after resection of the malignant tumour of the eyelid. Of these, five
patients with an observation period of less than 12 months, one patient with a positive margin on
histological diagnosis, and one Caucasian patient were excluded.

The mean (+standard deviation) age of the 42 included patients who underwent FTG transplanta-
tion for posterior lamella reconstruction was 73.5 (£11.8) years. There were 16 males and 26 females.
The mean postoperative follow-up period was 49.5 (+33.2) months (Table 1).

Of 42 cases in which FTG transplantation was used for posterior lamella reconstruction, 23 cases
involved reconstruction of the upper eyelid. The mean lesion size was 9.8 (+3.1) mm. The width of
the eyelid defect was 75% or more of the lateral width (large defect) in eight cases, 50-75% or less
(moderate defect) in 12 cases, and less than 50% (small defect) in three cases. FTGs used for posterior
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Fig. 2. Reconstruction of the posterior lamella with FTG (upper eyelid, surgeon’s view) Suture fixation of the graft to the cut
end of the tarsus (Fig. 2-a) and aponeurosis (Fig. 2-b). FTG: free tarsoconjunctival graft.

Table 1
Clinical characteristics of patients who underwent eyelid reconstruction
with a free tarsoconjunctival graft.

Characteristic
Total number of patients, n 42
Age (years) 73.5 (£11.8, 38-93)
Men/women, n 16/26
Postoperative follow-up period (months)  49.5 (+33.2, 12-141)
Upper/lower eyelid, n 23/19
Type of eyelid tumour, n (%)
Sebaceous carcinoma 26 (61.9%)
Basal cell carcinoma 10 (23.8%)
Squamous cell carcinoma 4 (9.5%)
Merkel cell carcinoma 2 (4.8%)

Data are presented as the mean (+standard deviation, minimum-
maximum) unless otherwise noted.

10
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Fig. 3. Schema of V-Y advancement flap (upper eyelid). a. Create a V-shaped myocutaneous flap from the defect site toward
the lateral side.b. Advance the myocutaneous flap horizontally and suture it in a Y-shape.

lamella reconstruction were harvested from the contralateral upper eyelid in all cases. There were 17
cases of an advancement flap from the superior skin and six cases of a V-Y advancement flap from the
temporal side in anterior lamella reconstruction. Postoperative complications were observed in 12/23
cases (52%): entropion in eight cases and corneal epithelial disorder in four. Three of those cases (13%)
required revision surgery (Table 2).

In 19 cases, the lower eyelids were reconstructed with FTG transplantation. The mean lesion size
was 9.8 (£3.7) mm. The width of the eyelid defect was a large defect in one case; all other cases
had moderate defects. FTGs were harvested from the ipsilateral upper eyelid in 18 cases and from
the contralateral upper eyelid in two cases. In anterior lamella reconstruction, there were 11 cases
of a transposition flap from the upper eyelid, three cases of an advancement flap from the inferior
skin, and two cases of a V-Y advancement flap from the lateral side. The other three cases were re-
constructed with a combination of multiple flaps. Postoperative complications were observed in 6/19
cases (32%): ectropion in three cases, corneal epithelial disorder in two cases, and lower eyelid ptosis
in one case. Two of those cases (11%) required revision surgery (Table 3).

We compared tumour diameters between the groups with and without complications after resec-
tion and reconstruction surgery, but no statistically significant difference was found. We also exam-
ined the relationship between the width of the eyelid defect and the presence or absence of compli-
cations, but without significant difference (Table 4). Further, we compared the types of complications
that occurred in the upper and lower eyelids and found that entropion was more likely to occur in
the upper eyelid, whereas ectropion was more likely to occur in the lower eyelid (Table 5, p = 0.003,
Fisher's exact test).

Discussion

This study examined 42 upper and lower eyelids reconstructed with FTG. Of the 42 eyelids, 18 eye-
lids (43%) had postoperative complications, and five eyelids (12%) required revision surgery. Hawes and

1
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Fig. 4. Schema of transposition flap (lower eyelid). a. Create a flap with the anterior lamella of the upper eyelid with a pedicle
on the lateral side of the lateral canthal angle.b. Suture the area covered by the flap and the area where the flap was created,
respectively. Normal skin is partially trimmed as needed.

Jamell'® reported that of 44 upper and lower eyelids reconstructed with FTG transplantation, 37 (84%)
had postoperative complications, and five (11%) required revision surgery. The authors stated that the
complication rate was high, but that most of the complications were mild. In addition, there are sev-
eral cases where complications have improved spontaneously.’® Because some cases had a short post-
operative observation period, it appears that there were cases where complications improved over
time after the research.'”” Owing to this background, it is difficult to make a simple comparison with
our study, but the complication rate and reoperation rate after FTG transplantation in East Asians
(Japanese) were not bad. The tarsal plate of the Japanese is smaller than that of Caucasians,'® but
there were no cases in our study in which the eyelid reconstruction with FTGs was difficult. Ethnic
differences in tarsal plates are thought to have little effect on this surgical procedure.

Of 42 eyelids reconstructed by FTG transplantation, 19 included the lower eyelids. Postoperative
complications occurred in 32% of cases, and revision surgery was needed in 11%. In recent postop-
erative studies in which the lower eyelid was reconstructed with the Hughes flap, the complication
rate was 15.5-27.3%, and the revision surgery rate was 0-11%, although there were variations amongst
the reports.>-8:1920 Compared with the previous reports using the Hughes flap, our study using FTG
transplantation showed a slightly higher postoperative complication rate for the lower eyelid. How-
ever, Hawes et al.”> directly compared the Hughes flap and FTG transplantation and stated that FTG
transplantation had fewer complications and required revision surgery less frequently. It is difficult to
conclude which procedure is better, but FTG transplantation seems to be as good as using the Hughes
flap in lower eyelid reconstruction. In particular, FTG transplantation appears to have a great advan-
tage in that excision and reconstruction can be completed by one-stage surgery.

12
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Table 2
Overview of the 23 cases of reconstructed upper eyelids.
Tumour
diameter Defect Postoperative Revision
Case  Diagnosis  (mm) Operative method width complication surgery
1 SC 12 Contralateral FTG + orbital periosteal Large (-) (-)
flap + redundant skin flap

2 SC 10 Contralateral FTG + redundant skin flap Large (-) (-)

2 SC 10 Contralateral FTG + redundant skin flap Large Entropion (-)

4 SC 12 Contralateral FTG + redundant skin flap Large Corneal epithelial ~ (-)
disorder

5 SC 10 Contralateral FTG + V-Y flap Large Corneal epithelial  (-)
disorder

6 SC 15 Contralateral FTG + V-Y flap Large Corneal epithelial  (-)
disorder

7 SC 10 Contralateral FTG + redundant skin flap Moderate  (-) -)

8 SC 10 Contralateral FTG + redundant skin flap Moderate  (-) (-)

9 SC 8 Contralateral FTG + V-Y flap Moderate  Entropion (-)

10 SC 6 Contralateral FTG + redundant skin flap Moderate  Entropion (+)

11 SC 6 Contralateral FTG + redundant skin flap Moderate  Entropion (+)

12 Ne 8 Contralateral FTG + V-Y flap Moderate  Entropion (+)

13 SC 8 Contralateral FTG + redundant skin flap Moderate  Entropion (-)

14 SC 8 Contralateral FTG + redundant skin flap Moderate  Entropion (-)

15 SC 7 Contralateral FTG + V-Y flap Moderate  Entropion (-)

16 SC 8 Contralateral FTG + redundant skin flap Moderate  (-) (-)

17 SC 8 Contralateral FTG + redundant skin flap Small (-) -)

18 SC 5 Contralateral FTG + redundant skin flap Small (-) (-)

19 BCC 10 Contralateral FTG + redundant skin flap Moderate  (-) (-)

20 BCC 10 Contralateral FTG + redundant skin flap Small (=) (-)

21 MCC 18 Contralateral FTG + redundant skin flap Large (-) (-)

22 MCC 14 Contralateral FTG + redundant skin flap Large Corneal epithelial  (-)
disorder

23 SCC 12 Contralateral FTG + V-Y flap Moderate (-) -)

SC: sebaceous carcinoma, FTG: free tarsoconjunctival graft, large: width of the eyelid defect was over 75% of the lateral width,
BCC: basal cell carcinoma, moderate: width of the eyelid defect was 50-75% of the lateral width, MCC: Merkel cell carci-
noma, small: width of the eyelid defect was less than 50% of the lateral width, SCC: squamous cell carcinoma, V-Y flap: V-Y
advancement flap, -: no, +: yes.

Of 42 eyelids reconstructed by FTG transplantation, 23 involved the upper eyelids. Postoperative
complications occurred in 52% of cases, and revision surgery was needed in 13%. It is difficult to in-
terpret the results of the present study because no previous report has examined the outcome of
using FTG transplantation for upper eyelid reconstruction in detail; therefore, it is impossible to com-
pare our study with previous reports. Kopecky et al.>! reported that postoperative revision surgery
was required in three of 13 patients (23%) who underwent the Cutler-Beard method. A comparison of
these findings with our results revealed that FTG transplantation may have a lower postoperative revi-
sion surgery rate than the Cutler-Beard method, which is a two-stage surgery. In our study, 8/23 cases
(35%) of the upper eyelids had major defects with a defect width of 75% or more of the lateral width.
Of these, 5/8 cases (63%) had complications, but no cases required postoperative revision surgery. Fur-
thermore, recent studies reported that a large defect of the upper eyelid was reconstructed by one-
stage surgery using FTG transplantation.?2-*> Postoperative complications were observed in 40-60% of
these reports, and Patrinely et al.>* noted that reoperation was performed in about 35% of these cases.
Our study results showed that postoperative complications occurred in 5 of the 8 patients with large
upper eyelid defects, as noted above. The complication rate was slightly higher than previously re-
ported. However, none of the 8 patients required reoperation after surgery. Large upper eyelid defects
are often difficult to reconstruct and become challenging cases, but such a case has coursed with-
out reoperation. In Japanese patients, reconstruction of large upper eyelid defects by FTG is prone to
minor complications, but the results suggest that it may be possible to course without the need for
revision. Moreover, the review of eyelid reconstruction by Hada?> cited FTG transplantation as one

13
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Table 3
Overview of the 19 cases of reconstructed lower eyelids.
Tumour
diameter Defect Postoperative Revision
Case Diagnosis (mm) Operative method width complication surgery
24 SC 20 Ipsilateral FTG + V-Y flap Large Ectropion (-)
25 SC 10 Ipsilateral FTG + advancement flap Moderate  (-) (-)
with lateral Z-plasty
26 SC 6 Ipsilateral FTG + redundant skin flap Moderate  (-) (-)
27 SC 13 Ipsilateral FTG + transposition flap Moderate  (-) (-)
28 SC 8 Ipsilateral FTG + transposition flap Moderate  (-) (-)
29 SC 8 Ipsilateral FTG + transposition flap Moderate  (-) (-)
30 SC 7 Ipsilateral FTG + transposition flap Moderate  (-) (-)
31 SC 5 Ipsilateral FTG + transposition flap Moderate  Corneal epithelial (+)
disorder
32 BCC 5 Ipsilateral FTG + transposition flap Moderate  Corneal epithelial (-)
disorder
33 BCC 14 Ipsilateral FTG + transposition flap Moderate  Lower lid ptosis (+)
34 BCC 7 Ipsilateral FTG + transposition flap Moderate  (-) (-)
35 BCC 10 Ipsilateral FTG + transposition flap Moderate  (-) (-)
36 BCC 10 Ipsilateral FTG + redundant skin flap Moderate  (-) (-)
37 BCC 7 Ipsilateral FTG + V-Y flap Moderate  Ectropion (-)
38 BCC 10 Ipsilateral FTG + V-Y Moderate  (-) (-)
flap + transposition flap
39 BCC 12 Contralateral FTG + vertical & Moderate  Ectropion (-)
horizontal V-Y flap, bilobed flap
40 Scc 13 Ipsilateral FTG + transposition flap Moderate  (-) (-)
41 SCC 12 Ipsilateral FTG + transposition flap Moderate  (-) (-)
42 SCC 10 Contralateral FTG + redundant skin Moderate  (-) (-)
flap

SC: sebaceous carcinoma, FTG: free tarsoconjunctival graft, large: width of the eyelid defect was over 75% of the lateral width,
BCC: basal cell carcinoma, moderate: width of the eyelid defect was 50-75% of the lateral width, SCC: squamous cell carcinoma,
V-Y flap: V-Y advancement flap, -: no, +: yes.

Table 4
Comparison of cases with and without complications.

Postoperative complications

(+) (-) p-value

Upper lid, n 12 11

Tumour size (mm) 9.3 (£3.0) 10.3 (£3.2) 0.48*
Width of the upper lid defect, n
Large 5 3
Moderate 7 5
Small 0 3 0.23*
ower lid, n 6 13

Tumour size (mm) 10.5 (£6.0) 9.5 (£2.3) 0.721
Width of the lower lid defect, n
Large 1 0
Moderate 5 13 0.32*

Data are presented as the mean (+standard deviation) unless otherwise noted.

* Calculated using Student’s t-test.

** Calculated using Fisher’s exact test.

T Calculated using Welch’s test.Large: width of the eyelid defect was over 75%
of the lateral width, moderate: width of the eyelid defect was 50-75% of the
lateral width, small: width of the eyelid defect was less than 50% of the lateral
width, -: no, +: yes.
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Table 5
Comparison of complications between upper and lower eyelids.

Cases with complications

Upper eyelids (n = 12)  Lower eyelids (n = 6)

Entropion 8 0
Corneal epithelial disorder 4 2
Ectropion 0 3
Lower eyelid ptosis 0 1

of the methods for reconstructing large defects. Our study in East Asians likewise showed that FTG
transplantation could be successfully used to reconstruct large upper eyelid defects.

In the current study, the most common complication of the upper eyelid was entropion, whereas
the most common complication of the lower eyelid was ectropion. It was speculated that the up-
per eyelid entropion or lower eyelid ectropion was caused by the downward pulling of the anterior
lamella owing to gravity. In addition, the length of the posterior lobe was insufficient, the anterior
lobe was retracted, and the penetration branch of the aponeurosis did not function in the recon-
structed eyelid. To solve these problems, it is necessary to review and revise the procedure in the
future.

It is important to note that this study did not examine which cases developed complications and
what should be done to prevent the complications. Future studies should also consider how best to
further reduce complications associated with using FTG transplantation.

In conclusion, the complication rate after posterior lamella reconstruction by FTG transplantation
in East Asians (Japanese) was approximately 50% in the upper eyelid and approximately 30% in the
lower eyelid. The reoperation rate was about 10% for both upper and lower eyelids. The complication
and reoperation rates were not high compared to those reported previously in Caucasians. Posterior
lamella reconstruction by FTG transplantation is also useful for East Asian eyelids. One-stage surgery
is possible even for large defects, and it may be the first choice for posterior lamella reconstruction
of medium or larger defects. However, further research is needed on preventive measures for surgical
complications.
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