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Abstract 

Background: To investigate the correlation between the clinical and pathological characteristics and outcomes in 
patients with eyelid malignant tumors underwent wide local excision.

Methods: This retrospective study included 141 cases of eyelid malignant neoplasms from January 2010 to Decem-
ber 2015 in Shanxi eye hospital. Demographic and clinical information were collected. The Kaplan–Meier method was 
used to calculate survival curves, and the log-rank test method was used to compare survival between groups. Cox 
proportional regression models were used to calculate the hazard ratios (HR) of total recurrence rate and metastasis 
rate.

Results: Overall, there were 141 eyelid malignant neoplasms cases aged 65.34 ± 9.69 (range, 41—88) years old. The 
duration time range was from 1 to 828 (61.09 ± 122.21) months. Basal cell carcinoma (BCC) is the most common of all 
eyelid malignancies, accounting for 84 (59.5%), followed by Sebaceous gland carcinoma (SGC, 41, 29%), Squamous 
Cell Carcinoma (SCC, 11, 7.8%), Malignant Melanoma (MM, 3, 2.1%)。On cox-regression analysis, pathological clas-
sification (HR 1.959; 95% CI 1.012–3.790; p = 0.046) and eyelid tumor surgery history (HR 17.168; 95% CI 1.889–156.011; 
p = 0.012) were independently associated with recurrence in patients with eyelid malignant neoplasm. Pathological 
classification (HR 2.177; 95% CI 1.423 -3.331; p < 0.001) was independently associated with metastasis in patients with 
eyelid malignant neoplasm. Recurrence and metastasis were most likely to occur in 3 years after surgery.

Conclusion: Wide local excision is an effective and economical treatment for eyelid malignant neoplasms. The prog-
nosis is mainly related to pathological types, eyelid tumor surgical history and TNM stages.

Keywords: Wide local excision, Eyelid malignant neoplasms, Clinicopathological feature, Recurrence, Mortality, 
Prognosis
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Introduction
Eyelid skin is not only the thinnest skin of the body but 
also the most common sunlight-exposed areas of skins, 
apart from subcutaneous fat layer, eyelid contains all 
other skin structures that can be the origin of various 
malignant tumors [1]. Eyelid malignant tumors were 
accounting for more than 20% of all eyelid tumors [2, 3]. 
Malignant eyelid neoplasms often required wide excision 
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to ensure complete excision of the tumor. Mohs micro-
graphic surgery (MMS) is the gold standard for treating 
a variety of cutaneous conditions. MMS is reliable in 
ensuring complete tumor excision and conserving the 
maximum amount of healthy tissue, and its disadvan-
tages include the length of the procedure, the need for 
special equipment and the relatively high cost. Presently, 
the availability of the Mohs procedure is limited even in 
the UK [4]. In most parts of China, wide local excision 
is still the first -line therapy for eyelid neoplasms. There 
are differences in the constituent ratio and prognosis of 
eyelid malignant tumors among different races. There are 
relatively few reports on the overall prognosis of eyelid 
malignant tumors from China. Therefore, it is necessary 
to explore the prognosis of eyelid malignant neoplasms 
which underwent wide local excision therapy in China.

Herein, the aim of current study is to investigate the 
long-term correlation between the clinical and pathologi-
cal characteristics and outcomes of patients with eyelid 
malignant neoplasms who received wide local excision.

Methods
This retrospective, clinical based, single-center study 
adhered to the tenets of the Declaration of Helsinki, and 
was approved by the institutional review board (IRB) and 
ethics committee of Shanxi Eye Hospital, the number of 
the ethics committee document is SXYYLL-20211209. 
Written informed consent was waived for this study 
given its retrospective design.

Patient population
This retrospective study was performed in Shanxi Eye 
Hospital. We reviewed the medical records of 141 contin-
uously cases with histologically confirmed eyelid malig-
nant neoplasms from January 2010 to December 2015. 
The eyelid malignant tumor classification was according 
to the AFIP (Armed Forces Institute of Pathology, AFIP) 
Atlas of Tumor Pathology: Tumors of the Eye and Ocular 
Adnexa [5]. Moreover, the stage of each case was graded 
according to initial clinical presentation using the eighth 
edition of the AJCC staging system (AJCC 8) for eyelid 
carcinoma [6].

Patients with clinical, radiological or laboratory evi-
dence of metastasis at initial visit and without histopa-
thology results were excluded from the study.

The clinical and pathological information of these 
patients included age, gender, duration time, surgi-
cal history, anatomical location, laterality, TNM staging 
(tumor, nodes, metastasis-classification, TNM), recur-
rence, metastatic and disease related mortality. The time 
of follow-up, tumor recurrence times and rates, and sys-
temic status of the patients were recorded. All the infor-
mation was organized in the data files by two full-time 

follow-up personnel to ensure the accuracy of data. And 
detailed structured phone interviews were performed 
for all cases. The tumor follow-up table is mentioned in 
attachment 1.

Surgical treatment
In patients with clinically malignant eyelid neoplasms 
diagnosis, the lesion was biopsied locally, and after the 
lesion was shown histopathologically to a malignant eye-
lid tumor, a wide local excision was performed. The mac-
roscopic safety margins must be at least 3  mm laterally 
for BCC or 5 mm in cases of sclerosing Basal cell carci-
noma (BCC) or the cases whose tumor size is larger than 
2 cm. The resection range of squamous Cell Carcinoma 
(SCC), sebaceous gland carcinoma (SGC) and malignant 
Melanoma (MM) was performed at least 5–6 mm around 
the clinical edge of the tumor. Skin flaps was performed 
to repair the eyelid defect if the operative margin was 
confirmed negative by the intraoperative frozen section. 
Reconstruction was performed according to different 
eyelid defects. Total upper lid reconstruction was per-
formed with a Cutler-Beard flap. Cutler-Beard bridge flap 
is designed from the opposing lower eyelid. The repair 
of full-thickness defect of lower eyelid is divided into 
two layers, Hughes tarsoconjunctival flap for posterior 
lamellar reconstruction, the anterior lamellar was recon-
structed with a skin-muscle transposition flap or Blasius 
flap. V–Y glabellar rotation was used to reconstruct the 
medial-canthal defect. The defect of lateral canthus was 
treated with Byron-Smith flap. If the defect is too large 
to be repaired with pedicled skin flap, we will repair it 
with free skin graft from the inner side of the upper arm. 
Exenteration is performed for the management of eyelid 
malignant tumors with intraorbital extension. During 
the orbital exenteration surgery, we tried to keep orbital 
bone unless a tumor invasion of orbital wall, because the 
orbital bone was a natural barrier against tumor invasion. 
The sectioning procedure was carried out by one trained 
pathology technician. All cases were confirmed by intra-
operative frozen section and paraffin section after opera-
tion, and no tumor cells existed at the resection margin. 
All operations were performed by one surgeon team.

Statistical analysis
Statistical analysis was performed using IBM SPSS Sta-
tistics for Windows, V.23.0 (IBM, Armonk, New York, 
USA). Categorical variables were presented as frequen-
cies and percentages. Kolmogorov–Smirnov test was 
used to determine the normal of quantitative data. Con-
tinuous variables were descripted as mean and stand-
ard deviation (SD) or median (range) according to the 
description. Nonparametric Mann–Whitney U-test was 
performed to detect group differences for continuous 
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variables, and χ [2] test or Fisher’s exact test was used for 
categorical variables. Continuous normality data were 
analyzed by one-way analysis of variance (ANOVA) and 
followed by post hoc analysis with the least significant 
difference (LSD) test. Kaplan–Meier method was used 
to draw the survival curve, and log-rank test was used to 
test the difference of survival curve between groups. Uni-
variable and multivariable Cox proportional regression 
models were used to calculate the hazard ratios (HR) of 
total recurrence rate and metastasis rate, the confidence 
interval was 95%. All reported p values were two-sided. A 
P value of < 0.05 was considered as statistically significant.

Results
This study enrolled 141 patients composed of 65 (46.0%) 
males and 76 (54.0%) females in six years. Two cases of 
Basal cell carcinoma (BCC) occurred bilaterally. Demo-
graphic and clinical data were shown in Table  1. BCC 
is the most common type of all eyelid malignancies, 
accounting for 84 (59.5%), followed by Sebaceous gland 
carcinoma (SGC) with 41 cases (29%), Squamous Cell 
Carcinoma (SCC) with 11 cases (7.8%), Malignant Mela-
noma (MM) with 3 cases (2.1%), non-Hodgkin’s diffuse 
large B-cell lymphoma (1, 0.7%) and Mucinous carci-
noma (1, 0.7%), respectively. The mean age at diagnosis 
was 65.34  years old (range, 41 – 88  years), and there is 
no significant difference in age between different path-
ological groups (P = 0.494). The duration time from 
onset of clinical symptoms to treatment ranges from 1 
to 828  months with a mean of 61.09 ± 122.21  months. 
Among all types, patients with BCC have the long-
est duration time of disease with a mean of 88.83 ± 

151.84  months (P < 0.001). For SGC, the delay from the 
time of onset of clinical symptoms until time of refer-
ral ranged from 1 to 72 months, with a mean of 22.90 ± 
21.13  months. The mean duration time of SCC is 53.90 
± 64.72  months, ranges from 1 to 192  months. Male 
patients were more likely to be with SCC between male 
percentages in SCC, BCC, and SGC (P < 0.001). Among 
the 141 patients, 117 patients had no eyelid tumor his-
tory. 24 patients (17.0%) had eyelid tumor surgery history 
and received excision without negative margin control as 
the initial therapy at other institutions before they came 
to us. SCC was more likely to be misdiagnosed as other 
benign neoplasms and underwent surgery without mar-
gin control (P < 0.001). Both BCC and SCC were found 
predominantly in the lower eyelid accounting for 65.5%, 
and 45.6%, respectively. SGC is more common in the 
upper eyelid (58.5%, P < 0.001). (Table 1). The tumor size 
of 81.7% in all SCC in our study was greater than or equal 
to T2b. MM in this group was both greater than T2b. T 
stages for our patients with eyelid malignant tumors were 
showed in Fig. 1.

One hundred and fourteen patients had been alive 
till December 2021 with mean follow-up time of 102.52 
(36–144) months. 11 patients were lost of follow-up. 
Of which, 6 cases were BCC, one was MM, one was 
SCC and 3 cases were SGC. The loss ratio of follow-up 
was 7.8%. The mean overall survival was 61.09 ± 10.29 
(72– 144) months. At the end of the follow-up period, 
the overall survival rate was 97.3% for BCC, 75.7% for 
SGC, 81.9% for SCC, and 33.3 for MM (Fig.  2). The 
5-year survival rate of BCC patients undergoing wide 
local excision was 97.3%, and the eyelid tumor-related 

Table 1 Clinicopathological characteristics of the study groups

OD Right eye, OS Left eye, OU Both eyes, BCC Basal cell carcinoma, SGC Sebaceous gland carcinoma, SCC Squamous cell carcinoma

Characteristic BCC (n = 84) SGC (n = 41) SCC (n = 11) Melanoma (n = 3) Other types (n = 2) Total (n = 141) P-value

Patient characteristics

 Mean age (years) 65.27 (44–88) 66.15 (41–88) 66.27 (54–77) 67.67 (62–71) 63.5 (63–64) 65.34 (41–88) 0.494

 Gender male (%) 45.2 41.4 63.6% 33.3% 100 46 0.825

 Duration (months) 88.83 ± 151.84 22.90 ± 21.13 53.09 ± 64.72 11.67 ± 10.97 5.57 ± 7.78 61.09 ± 122.21 0.007

 Surgical History (yes) 6 (7.14%) 13 (31.7%) 2 (18.2%) 2 (66.7%) 1 (50%) 24 (17.0%)  < 0.001

Anatomical location, n (%)

 Upper eyelid 10 (11.9%) 24 (58.5%) 3 (27.2%) 1 (33%) 2(100%) 40 (28.37%)  < 0.001

 Lower eyelid 55 (65.5%) 14 (34.1%) 5 (45.6%) 1 (33%) 0 75 (53.19%) 0.007

 Medial canthus 13 (9.2%) 1 (2.4%) 1 (9.1%) 0 0 15(10.64%) 0.390

 Lateral canthus 4 (4.9%) 1 (2.4%) 1 (9.1%) 0 0 6 (4.26%) 0.926

 Whole 2 (2.4%) 1 (2.4%) 1 (9.1%) 1 (33%) 0 5 (3.55%) 0.074

Laterality

 OD 42 (50%) 26 (63.4%) 3 (27.2%) 2 (66.6%) 1(50%) 74 (52.4%) 0.265

 OS 40 (47.6%) 15 (36.6%) 8 (72.7%) 1 (33.3%) 1(50%) 65 (46%) 0.296

 OU 2 (2.3%) 0 (0%) 0 (0%) 0 (0%) 0 2 (1.4%) 0.848
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mortality rate was 0. Tumor-related mortality was 0 
for BCC, 26.3% for SGC, 20% for SCC, 66.6% for MM, 
100% for non-Hodgkin’s lymphoma, and 0 for muci-
nous adenocarcinoma. There were 17 patients (10 
patients had SGC, 2patients had SCC, 2 patients had 
BCC, 2 patients had Melanoma and the other one had 
non-Hodgkin’s diffuse large B-cell lymphoma) had died 
with median follow-up time 60 (36– 96) months. Two 
patients with BCC died of original lung squamous cell 
carcinoma. Tumor-related mortality were shown a 
significant difference between different pathological 
groups (P < 0.001). The five years tumor-related mortal-
ity was 0 in BCC group and 20% in SCC group, detailed 
information was shown in Table 2. Overall, we did find 
that higher T stage was significantly associated with 
tumor-related mortality (P < 0.001), Details information 
was shown in Fig. 3. The overall survival rate of patients 
with no surgical history of eyelid lesions was 93.1%, and 
that of patients with surgical history of eyelid tumors 
(without negative margin control) was 87%. Tumor-
related mortality were shown a statistically difference 
between patients with or without eyelid tumor surgery 
history (P = 0.001), and the detailed information was 
shown in Fig. 4.

Seven cases recurred, the median time of recurrence 
was 3 (1 – 6) years. Of which, 4 cases were SGC, 2 cases 
were SCC and 1 case was Non-Hodgkin’s diffuse large 
B-cell lymphoma (DLBCL). The recurrence rate of SCC 
was 15.3% in our series. Six patients (85.7%) underwent 
an eyelid tumor surgery history without the clear exci-
sion margins before they came to us. The mean time to 
recurrence (recurrence-free time) was 34  months for 
SCC, the highest recurrence rate is observed within three 
years after the surgical act. On cox-regression analysis, 
pathology (HR 1.959; 95% CI 1.012–3.790; p = 0.046) and 
eyelid tumor surgery history (HR 17.168; 95% CI 1.889–
156.011; p = 0.012) were independently associated with 
recurrence in patients with eyelid malignant neoplasm, 
detailed information was shown in Table  3. Metastasis 
occurred in 17 cases. On cox-regression analysis, path-
ological classification (HR 2.177; 95% CI 1.423 -3.331; 
p < 0.001) was independently associated with metasta-
sis in patients with eyelid malignant neoplasm, detailed 
information was shown in Table 4.

Seven patients underwent orbital exenteration because 
of the orbital infiltration (4 cases of SGC, 2 cases of BCC 
and 1 case of melanoma). Unfortunately, the Patient with 
malignant melanoma died after 6 years from the orbital 

Fig. 1 T stages for our patients with eyelid malignant tumors according to the 8th AJCC staging system
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exenteration because of metastatic dissemination to the 
brain. Other patients were still alive at the end of the fol-
low-up period.

Discussion
According to our findings, BCC was found to be the most 
common type of eyelid malignancies. The prognosis of 
tumor is related to its pathological classification, and 
BCC has the best prognosis. BCC may be associated with 

a primary secondary tumor—lung squamous cell carci-
noma. The disease composition of our study is similar to 
that of previous Asian populations [6–10].

The overall mean follow-up time after treatment was 
102.52  months (36–144), the follow-up time is longer 
than most of the previous reports (between 2  months 
and 4  years) [11]. Because of the long follow-up time, 
our results are more likely to reflect the long-term out-
comes of eyelid malignancies treated with wide local 

Fig. 2 Cumulative survival for different pathological, statistically significant difference (P < 0.001) detected in different pathological. BCC, Basal cell 
carcinoma; SGC, Sebaceous gland carcinoma; SCC, Squamous cell carcinoma

Table 2 Comparison of recurrence and mortality between four main types different pathological malignant eyelid tumors

BCC Basal cell carcinoma, SGC Sebaceous gland carcinoma, SCC Squamous cell carcinoma

Follow-up BCC (n = 78) SGC (n = 38) SCC (n = 10) Melanoma (n = 2) P-Value

Mean follow-up time (months) 108.63 ± 2.37 94.97 ± 3.71 96.50 ± 7.21 92.33 ± 20.33 0.003

5-year recurrences 0 (0%) 4 (10.5%) 1 (10%) 2 (100%)  < 0.001

5-year tumor-related mortality 0 (0%) 10 (26.3%) 2 (20%) 0 (0%)  < 0.001
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excision. Through our long-term follow-up of at least 
5  years, the survival time of the tumors that received 
wide local excision was primarily related to the pathol-
ogy of the eyelid tumors. The tumor-related mortal-
ity of BCC after wide local excision was significantly 
lower than that of MMS and other surgical procedures 
[12]. An unexpected finding in our study was that 
two patients with BCC were associated with a second 
tumor, original lung squamous cell carcinoma, which 
had not been reported in the previous literature. There 

were few reports on metastasis of basal cell carcinoma, 
The published incidence of metastasis is from 0.0028 
to 0.55%. Thomas et  al. reported a lung metastases in 
a case of basal cell carcinoma of the eyelid, Whether 
this tumor arises de novo or develops from an exist-
ing BCC is debated, Thomas supports the former sce-
nario [13]. The two patients with lung squamous cell 
carcinoma were both 75  years old with no tumor his-
tory or family history. The tumor size was T2a and T2b, 
respectively. The anatomical location of one patient was 

Fig. 3 Cumulative survival for AJCC period, statistically significant difference (P = 0.007) detected in different AJCC period
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Fig. 4 Differences in cumulative survival rates with and without surgical history, statistically significant difference (P = 0.006) detected in groups 
whether the patients underwent an eyelid tumor surgery history

Table 3 Independent risk factors according to recurrence by Cox regression analysis

HR Hazard ratio, CI Confidence interval, TNM staging (tumor, nodes, metastasis-classification)

Vairable Univariate analysis Multivariate analysis

HR (95%CI) P-Value HR (95%CI) P-Value

Pathology 2.707 (1.583–4.630)  < 0.001 1.959 (1.012–3.790) 0.046

Eyelid tumor history 30.444 (3.658–253.390) 0.002 17.168 (1.889–156.011) 0.012

TNM staging 0.877 (0.393–1.956) 0.748

Table 4 Independent risk factors according to metastasis by Cox regression analysis

HR Hazard ratio, CI Confidence interval, TNM Staging (tumor, nodes, metastasis-classification)

Vairable Univariate analysis Multivariate analysis

HR (95%CI) P-Value HR (95%CI) P-Value

Pathology 2.464 (1.738–3.494)  < 0.001 2.177 (1.423–3.331)  < 0.001

Eyelid tumor history 4.588 (1.758–11.973) 0.002 2.149 (0.738–6.255) 0.160

TNM staging 1.735 (1.127–2.671) 0.012 1.202 (0.781–1.848) 0.403
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on the upper eyelid and the other on the lower eyelid, 
but both were located on the temporal side. No local 
recurrence occurred in the both patients. The mecha-
nism of original second lung squamous cell carcinoma 
in the two patients is unclear. Attention should be paid 
to the lung condition of patients with BCC, although 
the incidence is very low. Song et al. reported that the 
3–5  years mortality rate of SGC is 25.6%, and they 
adopted the method of paraffin section to control the 
incision margin. If the incision margin is positive, it 
needs to be enlarged again, and then eyelid reconstruc-
tion is performed after the incision margin is clean 
[14]. This method increases the times of biopsies and 
the length of surgery. The use of wide local excision in 
SGC was verified to reliable through our study, and its 
mortality was greatly reduced compared with previous 
reports [15]. Mortality in SCC was 20%, significantly 
higher than previously reported (1.9–14.7%) [16]. We 
speculate that the higher recurrence rate of SCC in our 
study is associated with the high TNM staging. The 
tumor size of 81.7% in all SCC in our study was greater 
than or equal to T2b. The mortality of MM in our case 
was 66.6%, but their 5-year mortality was 0 because 
both patients died in the sixth year after surgery. Bres-
low et al. found that lesions measuring 0.76 mm or less 
were associated with a 5-year survival rate of 100%, 
whereas patients with tumors that had invaded more 
than 1.5  mm had a 5-year survival rate being 50% to 
60% [17]. In our study, the maximum transverse diame-
ters of both patients with MM were greater than 20 mm 
at the time of initial treatment. At the time of initial 
treatment, MM in this group was both greater than 
T2b, which may be the reason for the high mortality of 
this group of cases.

TNM stage was also a factor influencing overall sur-
vival rate. The overall survival rate of T4b stage was the 
lowest, followed by T2c stage. Joshua Ford et al. investi-
gated the prognostic value of the 7th Edition of AJCC in 
eyelid malignant tumor and concluded nodal metastasis 
was significantly correlated with T2b or more extensive 
tumor at presentation [18]. Yun Hsia [6] et al. validate the 
performance of the T category of the 8th edition AJCC 
staging systems, they concluded tumors classified as T2c 
or worse had higher risk of regional lymph node metas-
tasis, while tumors T3b or worse in the 8th edition had 
more tumor-related death [6]. In general, we should pay 
more attention to T2c or worse.

The recurrence of BCC is very low, and Poignet el al. 
concluded that after complete resection of BCC with 
negative margins, the rate of local recurrence is less than 
1% at 5 years of follow-up; with incomplete excision, the 
local recurrence rate can be as high as 38% at 5 years [12]. 
Our cohort showed no recurred case in the cases followed 

up. One patient developed BCC in the contralateral eye 
7  years after surgery. The time of last follow-up, 4 SGC 
patients (10.53%) recurred and 1 of the 4 “recurrences” 
developed pagetoid recurrence at new sites that were 
previously not involved by tumor, this result is similar to 
previous reports [19]. our study had a longer follow-up 
period. The advantage of our study was that the mean 
follow-up time of SGC was 94.97 ±3.71(36–132) months, 
compared with 20 to 44  months in previous studies. In 
this group of cases, two malignant melanomas recurred 
3 years after surgery, the recurrence rate was 100%. Such 
a high recurrence rate was also associated with the TNM 
stage greater than or equal to T3a at the time of MM 
visit. Two more rare neoplasms were non-Hodgkin’s lym-
phoma and mucinous adenocarcinoma. Non-Hodgkin’s 
lymphoma recurred locally 3  years after surgery, and 
mucinous adenocarcinoma was free of recurrence at the 
end of the follow-up period. Previous reports have sug-
gested that the mean time to recurrence was 20 months 
and most carcinomas recurred within 2 years of surgery 
[15, 20]. Our study believed that the recurrence time of 
eyelid malignant tumor was 3 years after surgery, so the 
follow-up frequency within 4  years after surgery should 
be once every six months and switch to once every year 
after 4  years postoperative. We performed multivariate 
Cox regression on pathological classification, surgical 
history of the eyelid tumor and TNM stage. The results 
showed that the pathological classification and surgical 
history of the eyelid tumor was an independent risk factor 
for relapses. Patients who had a surgical history of eyelid 
tumor had a higher recurrence rate even after extensive 
resection with negative margin. The reason for eyelid 
tumor resection without margin control is that malignant 
eyelid tumor was misdiagnosed as benign eyelid tumor 
and underwent surgery without margin control at that 
time. Many ophthalmologists, however, are not intimately 
familiar with the clinical manifestations of malignant neo-
plasms of the eyelids, which are reasons for misdiagnosis. 
It is necessary for eye tumor specialists to carry out con-
tinuous education on eyelid malignant tumor to general 
ophthalmologists, so as to reduce the misdiagnosis rate of 
eyelid malignant tumor.

At the end of follow-up, 17 patients had metastases. 
Cox regression model showed that pathological classi-
fication was an independent risk factor for metastasis. 
Three cases of SGC died from liver metastasis, lung 
metastasis and parotid gland metastasis, respectively, 
without recurrence at the primary site of tumor. The 
time of discovery of metastasis was 5 years after surgery. 
Tumors larger than stage T2b at initial diagnosis were 
present in all deaths. Three SCC patients died at the end 
of follow-up, two died of pulmonary metastasis and one 
died of intestinal metastasis. The time of metastasis was 



Page 9 of 10Han et al. BMC Ophthalmology          (2022) 22:436  

2 to 8 years postoperatively. All SCC deaths were larger 
than T2b and had local recurrence. Both MM patients 
died 6  years after surgery, one died of brain metas-
tasis and the other died of lung metastasis. Previous 
reports have suggested that MM is more prevalent in 
liver metastases [21]. Paola et al. suggested that Patients 
affected by advanced malignant eyelid carcinoma need 
to be strictly controlled because metastasis can develop 
at least 5 years after surgical treatment [22].

Orbital exenteration surgery, a procedure that is cata-
strophic in terms of ocular function and appearance, 
was administered sparingly but only when eyelid neo-
plasms are potentially fatal or relentlessly progressive 
cannot be treated more effectively in other ways [23]. In 
our study, 7 patients underwent orbital exenteration, of 
these patients, 29% were BCC, 57% were SGC and 14% 
were malignant melanoma. The 5-year survival after 
surgery was 100%, one patient with MM died of brain 
metastatic neoplasm in 6 years after surgery. Although 
orbital exenteration is a severely disfiguring procedure, 
it is still an effective and economical treatment for eye-
lid malignancies that cannot be controlled by simple 
excision or radiotherapy [24].

In general, our study found that 4–5  mm incision 
edge for BCC, and 5–6 mm incision edge for SGC, SCC 
and MM were practicable, because both intraoperative 
frozen section and postoperative paraffin section con-
firmed that the resection edge of the tumor was con-
trolled by the tumor resection edge. Wide local excision 
can reduce the times of eyelid tumor biopsy and shorten 
the operation time. There is no need for special patholo-
gists to cooperate with ophthalmologist. It is more suit-
able for ophthalmic hospitals with a large number of 
patients and no professional pathologists to cooperate.

However, there were some limitations in our study. 
First, all patients were recruited from a single-center 
and hospital based design. Secondly, as a retrospective 
study, it’s also limited in terms of recall of patients and 
makes our findings skewed. Last but not least, the expla-
nation for variations of eyelid malignant neoplasms is 
merely based on speculation, needs further mechanism 
investigation.

Conclusion
Wide local excision is an effective and economical 
treatment for eyelid malignant neoplasms. Histologic 
type is the most important prognostic indicator for 
malignant eyelid neoplasms. BCC had the best progno-
sis, followed by SGC, SCC and MM. T4b stage has the 
lowest survival rate. The pathological classification and 
surgical history of the eyelid tumor was an independent 
risk factor for relapses. The pathological classification 
was an independent risk factor for metastasis.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12886- 022- 02645-y.

Additional file 1. 

Acknowledgements
Not applicable.

Authors’ contributions
Hong Zhang, Bin Sun and Yan Luo conceived and designed the study. Yuany-
uan Han and Miao Kong collected and reviewed the patient data. Zhiqiang 
Wang analyzed the data and provided interpretation. Yuanyuan Han and Miao 
Kong contributed equally to write this manuscript and should be considered 
co-first authors. All authors read and approved the final manuscript. None of 
the authors have any commercial interest in the material mentioned herein.

Funding
This is supported by the Shanxi Eye Hospital Foundation from Dr. Yuanyuan 
Han (Grant Numbers Z202103).

Availability of data and materials
The datasets used and analysed during the current study available from the 
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This retrospective, clinical based, single-center study adhered to the tenets 
of the Declaration of Helsinki, and was approved by the ethics committee 
of Shanxi Eye Hospital, the number of the ethics committee document is 
SXYYLL-20211209. The need for informed consent was waived by the ethics 
committee of Shanxi Eye Hospital, because of the retrospective nature of the 
study."

Consent for publication
Not applicable.
Accordance with funder data retention policies

Competing interests
The authors declare no conflict of interest.

Author details
1 Department of Ophthalmology, Tianjin Medical University, No. 22, Qixiangtai 
Road, Tianjin 300052, China. 2 Department of Orbit, Shanxi Eye Hospital, N0. 
100, Fuxi Street, Shanxi 030001, China. 3 Department of Strabismus, Shanxi Eye 
Hospital, N0. 100, Fuxi Street, Shanxi 030001, China. 4 Department of Oph-
thalmology, Sino-Singapore Eco-City Hospital of Tianjin Medical University, 
No.3333, Hechang Road, Zhongxin Eco-City, Binhai New Area, Tianjin 3000467, 
China. 

Received: 21 June 2022   Accepted: 25 October 2022

References
 1. Pe’er J. Pathology of eyelid tumors. Indian J Ophthalmol. 

2016;64(3):177–90.
 2. Gundogan FC, Yolcu U, Tas A, Sahin OF, Uzun S, Cermik H, et al. Eyelid 

tumors: clinical data from an eye center in Ankara Turkey. Asian Pac J 
Cancer Prev. 2015;16(10):4265–9.

 3. Eren MA, Gunduz AK. Demographic features and histopathological diag-
nosis in primary eyelid tumors: results over 19 years from a tertiary center 
in Ankara Turkey. Int J Ophthalmol. 2020;13(8):1287–93.

 4. Newlands C, Currie R, Memon A, Whitaker S, Woolford T. Non-melanoma 
skin cancer: United Kingdom National Multidisciplinary Guidelines. J 
Laryngol Otol. 2016;130(S2):S125–32.

https://doi.org/10.1186/s12886-022-02645-y
https://doi.org/10.1186/s12886-022-02645-y


Page 10 of 10Han et al. BMC Ophthalmology          (2022) 22:436 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 5. Schoenfield, Pathology LJAJoS. AFIP Atlas of Tumor Pathology: Tumors of 
the Eye and Ocular Adnexa. 2008.

 6. Hsia Y, Yeh CY, Wei YH, Chen LW, Liao SL. Eyelid sebaceous carcinoma: 
Validation of the 8th edition of the American Joint Committee on cancer 
T staging system and the prognostic factors for local recurrence, nodal 
metastasis, and survival. Eye (Lond). 2019;33(6):887–95.

 7. Tzoutzos K, Batistatou A, Kitsos G, Liasko R, Stefanou D. Retrospective clin-
icopathological study of 129 cancerous and 18 precancerous lesions of 
the eyelids in North-Western Greece. Int Ophthalmol. 2017;37(1):203–8.

 8. Gupta R, Bhaduri A, Desai S, Das S, Menon V. Malignant tumors of the eye-
lid in India: A multicenter, multizone study on clinicopathologic features 
and outcomes. Indian J Ophthalmol. 2020;68(11):2466–70.

 9. Lin HY, Cheng CY, Hsu WM, Kao WH, Chou P. Incidence of eyelid cancers 
in Taiwan: a 21-year review. Ophthalmology. 2006;113(11):2101–7.

 10. Xu XL, Li B, Sun XL, Li LQ, Ren RJ, Gao F. Clinical and pathological 
analysis of 2639 cases of eyelid tumors. Zhonghua Yan Ke Za Zhi. 
2008;44(1):38–41.

 11. Chren MM, Linos E, Torres JS, Stuart SE, Parvataneni R, Boscardin 
WJ. Tumor recurrence 5 years after treatment of cutaneous basal 
cell carcinoma and squamous cell carcinoma. J Invest Dermatol. 
2013;133(5):1188–96.

 12. Poignet B, Gardrat S, Dendale R, Lemaitre S, Lumbroso-Le Rouic L, Desjar-
dins L, Cassoux N, Levy GC. Basal cell carcinomas of the eyelid: Results of 
an initial surgical management. J Fr Ophtalmol. 2019;42(10):1094–9.

 13. Cunneen TS, Yong JL, Benger R. Lung metastases in a case of metatypical 
basal cell carcinoma of the eyelid: an illustrative case and literature review 
to heighten vigilance of its metastatic potential. Clin Exp Ophthalmol. 
2008;36(5):475–7.

 14. Song A, Carter KD, Syed NA, Song J, Nerad JA. Sebaceous cell carcinoma 
of the ocular adnexa: clinical presentations, histopathology, and out-
comes. Ophthalmic Plast Reconstr Surg. 2008;24(3):194–200.

 15. Kaliki S, Gupta A, Ali MH, Ayyar A, Naik MN. Prognosis of eyelid sebaceous 
gland carcinoma based on the tumor (T) category of the American 
Joint Committee on Cancer (AJCC) classification. Int Ophthalmol. 
2016;36(5):681–90.

 16. Luo Y, Chen H, Ge S, Rao Y, Yu J, Fan X, et al. Clinical and pathological risk 
factors for worse stage and mortality of eyelid and periocular squamous 
cell carcinoma. Br J Ophthalmol. 2021.

 17. Breslow A. Thickness, cross-sectional areas and depth of invasion in the 
prognosis of cutaneous melanoma. Ann Surg. 1970;172(5):902–8.

 18. Ford J, Thakar S, Thuro B, Esmaeli B. Prognostic Value of the Staging 
System for Eyelid Tumors in the 7th Edition of the American Joint Com-
mittee on Cancer Staging Manual. Ophthalmic Plast Reconstr Surg. 
2017;33(5):317–24.

 19. Owen JL, Kibbi N, Worley B, Kelm RC, Wang JV, Barker CA, et al. Sebaceous 
carcinoma: evidence-based clinical practice guidelines. Lancet Oncol. 
2019;20(12):e699–714.

 20. Burns SJ, Foss AJ, Butler TK. Outcome of periocular sebaceous gland 
carcinoma. Ophthalmic Plast Reconstr Surg. 2005;21(5):353–5.

 21. Shields JA, Shields CL, Shakin EP, Kobetz LE. Metastasis of choroidal 
melanoma to the contralateral choroid, orbit, and eyelid. Br J Ophthalmol. 
1988;72(6):456–60.

 22. Bonavolonta P, Dell’Aversana Orabona G, Abbate V, Iaconetta G, Bonavo-
lonta G, Califano L. Treatment of Metastatic Eyelid Carcinoma. J Craniofac 
Surg. 2017;28(8):e722–5.

 23. Furdova A, Babal P, Zahorjanova P, Sekac J. Subtotal Exenteration of the 
Orbit for Benign Orbital Disease. J Craniofac Surg. 2020;31(5):1367–9.

 24. Baum SH, Schmeling C, Eckstein A, Mohr C. Orbital exenteration: Symp-
toms, indications, tumour localizations, pathologies, reconstruction, 
complications and survival. J Craniomaxillofac Surg. 2021;49(8):659–69.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Clinicopathological features of patients with wide local excision of eyelid malignant neoplasms: a more than five years retrospective study from China
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	Patient population
	Surgical treatment
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


