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Evaluation of tear function after spontaneous granulation 
healing (laissez–faire technique) in eyelid tumor surgery

 Burak Ulas,  Altan Atakan Ozcan,  Nilufer Topaktas
Department of Ophthalmology, Cukurova University Faculty of Medicine, Adana, Türkiye

Abstract
Purpose: The purpose of this study was to evaluate the tear dynamics and ophthalmological findings in patients who underwent 
spontaneous granulation healing after eyelid tumor excision. 
Methods: Ten eyes of 10 patients with complaints of eyelid tumors were included in the study. Demographic information of the patients, 
presence of systemic diseases, pathological diagnosis, size of the lesion, size of the excised area, tear dynamics (Schirmer-I test, tear 
break-up time), and ocular findings of the lid left for secondary healing after excision were evaluated retrospectively.
Results: Ten patients (five females and five males) with a mean age of 68±14.4 years were followed up with spontaneous granulation 
healing after eyelid excision. The healing time of the eyelids was 21.5±4.9 days. The mean value of the Schirmer-I test was 11.7±1.25 mm 
before the operation, and the mean Schirmer-I test was 7.42±2.14 mm at the 1st month after the operation (p<0.001). Tear break-up time 
was found to be 12.8±2.36 s preoperatively and 8 ± 2.51 s at the 1st month postoperatively (p=0.003). A positive correlation was found 
between age and the length of the eyelid healing time (r=0.685, p=0.045). 
Conclusion: Spontaneous granulation healing after eyelid tumor excision may lead to a significant reduction in tear stability. Despite 
these changes in tear dynamics, the technique appears to be a feasible option for eyelid reconstruction, offering satisfactory healing 
without major complications.
Keywords: Eyelid tumor; Laissez-Faire technique; spontaneous granulation healing; tear dynamics.

Approximately 5–10% of cutaneous malignancies 
manifest in the periocular region, necessitating careful 

clinical management due to the functional and cosmetic 
significance of the area. Excision of these lesions from the 
area is used quite frequently in the diagnosis and treatment 
of the disease.[1-3] The main function of the eyelids is to 
protect the conjunctiva and cornea by providing tear 
dynamics on the ocular surface.[4,5] Due to previous eyelid 
surgeries, deterioration in tear dynamics and cosmetic 
malformations may occur. It is a well-established fact 
that eyelid tumor surgery can mechanically alter the 

corneoscleral and conjunctival interface sufficiently 
to worsen or aggravate dry eye symptoms.[4,5] Ocular 
surface problems may be seen in patients secondary to 
the deterioration of eyelid function, and ocular complaints 
such as burning and stinging, foreign body sensation, 
and blurred vision may occur.[4-7] To prevent such 
complications, surgical reconstruction of the eyelid defect 
following tumor excision has long been the standard and 
preferred approach.[7,8] As an alternative to this point of 
view, it was first described by Brown and Fryer in 1957 that 
the eyelid defect created to reduce the surgical burden 
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could be left to secondary healing.[9-12] These investigators 
were the first to consider secondary healing after eyelid 
lesion excision as an alternative to surgical repair.[11-14] 
Concerns about this technique included disruption of 
tear dynamics and the development of dry eye syndrome, 
unpredictability, and long surgical recovery time, as well 
as poor cosmetic and functional outcomes associated 
with bleeding and infection.[12-14] Laissez–Faire technique 
has some surgical advantages: First, secondary intention 
healing provides a simple, cost-effective, and time-efficient 
reconstructive option, eliminating the need for complex 
flap or graft procedures; second, this technique also allows 
close post-operative monitoring of the surgical field, which 
is particularly advantageous in tumors with a high risk of 
recurrence.

The increase in interest in techniques that reduce the 
duration of surgery time during the pandemic has led 
to an increase in studies on this subject. The purpose of 
the present study is to evaluate the tear dynamics and 
ophthalmological findings of patients who were left to 
secondary healing after eyelid tumor excision.

Materials and Methods
Ten eyes of 10 patients who applied to Cukurova University 
Faculty of Medicine, Department of Ophthalmology, 
Oculoplasty Unit, with the complaint of eyelid mass in 
2021–2024 were included in the study. This study was 
approved by the Cukurova University Faculty of Medicine 
Institutional Human Subjects Ethical Committee (Approval 
number: September 01, 2023-136-25). The present study 
was conducted in accordance with the principles of the 
Declaration of Helsinki. All patients’ written informed 
consent was provided for participation in the study. 
All patients underwent extensive ophthalmological 
examinations before surgery. All patients were operated 
on with a wide excision technique under local anesthesia.

The margin of excision was marked with a surgical pencil 
as 4 mm from the border of the visible mass. The mass 
was excised by making a pentagonal cut. If necessary, 
cauterization was performed before the end of the 
surgery to control bleeding. After removal of the mass, 
the defect was followed up for secondary healing. It was 
recommended to use topical tobramycin ointment 3 times 
a day for proper wound care, and to use artificial tears 
(polyvinyl alcohol 1.4%; povidone 0.6%) 5 times a day to 
prevent ocular surface damage. Control examinations of 
the patients were performed on the 1st day, 1st week, and 
1st, 3rd, and 6th months postoperatively.

The pathological diagnoses of the patients, the size of the 
lesion, the size of the excised area, and the ocular findings 
of the valve left for secondary healing were evaluated. 
Healing time, follow-up time, visual acuity, Schirmer-I test, 
fluorescein tear break-up time, dye area status, presence of 
complications, surgical margins, and the need for additional 
surgery were evaluated and recorded. Schirmer-I test was 
performed without anesthesia using special filter paper 
strips. The Schirmer test strip was placed beneath the 
temporal lid margin between the palpebral conjunctiva of the 
lower eyelid and the bulbar conjunctiva of the eye. The eyes 
were closed for 5 min, and the wet portion of the Schirmer 
test strip was measured in millimeters. The measurement 
of fluorescein tear break-up time was performed after 2% 
sodium fluorescein solution was instilled onto the inferior 
conjunctival fornix. After that, the tear film was assessed with 
a cobalt blue filter of a slit lamp to show the first precorneal 
hypofluorescent spot. The time to interruption of the 
normal homogeneous fluorescence pattern was recorded in 
seconds to define the tear break-up time.

Statistical Analysis
For comparison of two related (paired) continuous variables, 
the paired samples t-test or the Wilcoxon Signed Rank test 
was used, depending on whether the statistical hypotheses 
were fulfilled or not. To evaluate the correlations between 
measurements, the Pearson Correlation Coefficient 
or Spearman Rank Correlation Coefficient was used, 
depending on whether the statistical hypotheses were 
fulfilled or not. Categorical variables were expressed as 
numbers and percentages, whereas continuous variables 
were summarized as mean and standard deviation, and 
as median and minimum-maximum, where appropriate. 
All analyses were performed using IBM Statistical Package 
for the Social Sciences Statistics Version 20.0 statistical 
software package. The statistical level of significance for all 
tests was considered to be 0.05.

Results
The secondary healing of 10 patients (five females and five 
males) with a mean age of 68±14.4 years after eyelid tumor 
excision was followed. Systemic disease was present in 4 
(57.1%) of these patients (benign prostatic hypertrophy, 
hypertension, and thyroid disease). The anterior segment 
and fundus were normal on slit-lamp examination. Six (60%) 
of the masses were in the left eye. All of the masses were 
in the lower eyelid. Six of them were located on the lateral 
eyelid. The mean area excised in the operation was 0.35 cm2, 
and the mean lesion size in the excised area was 0.24 cm2.
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After eyelid tumor excision, 7 (70%) patients were 
diagnosed with basal cell carcinoma nodular type, 1 patient 
(10%) with squamous cell carcinoma in situ, and 2 (20%) 
with intradermal nevus. The secondary healing time of the 
eyelids was 21.5±4.9 days. An average follow-up period of 
3.1 months was recorded after the surgical procedure.

In the 1st week after the operation, 4 (40%) patients had a 
corneal dye area, and 2 (20%) had a conjunctival dye area. 
There was no dye area in 4 patients (40%). There was no 
difference between best-corrected visual acuity before 
and after the operation (average LogMAR 0.7). The mean 
Schirmer-I test was 11.7±1.25 mm before the operation, and 
7.42±2.14 mm at the 1st month postoperatively, and it was 
found to decrease significantly (p<0.001) (Table 1 and Fig. 1).

Tear break-up time was found to be 12.8±2.36 s 
preoperatively and 8±2.51 s in the 1st month after the 
operation, and it decreased significantly (p=0.003) (Fig. 
2). At the end of the 3rd month, it was observed that all 
the eyelids reached their natural contour (Figs. 3-5). A 
significant correlation was found between age and eyelid 
healing time (correlation coefficient 0.685, p=0.045). It 
was determined that gender, lesion size, excision size, and 

eyelid location (lateral/medial) had no effect on eyelid 
healing time (p>0.05). None of the patients developed 
complications during or after the operation, and did not 
need a secondary operation. Surgical margins were intact 
in all patients.

Discussion
A variety of techniques have been developed for the 
reconstruction of eyelid defects following tumor excision. 
Moesen and Paridaens[15] and Ding et al.[16] both reported 
successful outcomes using local tissue flaps and free grafts, 
respectively, for lower eyelid reconstruction. Bengoa-
González et al.[17] described a modified Cutler–Beard 
technique for upper eyelid reconstruction, which also 
yielded positive results. These studies collectively suggest 
that a range of techniques can be effective for eyelid tumor 
reconstruction, with the choice depending on the specific 
case and the expertise of the surgeon.[15-17] Allowing the 
defect in the tissue to heal without additional procedures 
after surgical intervention is called secondary granulation 
healing (Laissez–Faire technique).[9,12] Secondary intention 
healing, a method of allowing wounds to heal on their own 

Table 1. Preoperative and postoperative first month Schirmer-I test and tear break-up time results of patients operated for eyelid tumor

Pre-
operative
Schirmer-I  

(mm) 

Post-operative
Schirmer-I  (mm)

(1st month)

Pre-operative
tear breakup time

 (sec)

Post-operative tear 
break-up time     

(1st month)
(sec)

Mean 11.71 7.42 p<0.001 12.28 8 p=0.003

±Standart deviation 1.25 2.14 2.36 2.5

Min-Max 10-13 5-10 10-16 5-12

Fig. 1.	 Pre-operative and post-operative 1st month Schirmer-I test 
graph of patients operated for eyelid tumor.

Fig. 2.	 Pre-operative and post-operative 1st month tear break-up time 
graph of patients operated for eyelid tumor.
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without surgical reconstruction, has been found to be a 
safe and effective option for managing defects following 
the excision of benign lid margin tumors.[10-14] This 
technique has also been successfully used in periocular 
reconstruction, with satisfactory functional and cosmetic 
results in the majority of cases.[9-12] In some situations, 
modifications to the reconstruction technique, such as 
basal and lateral block resection, may be necessary to 
ensure complete removal of residual tumor tissue.[18] 

Spontaneous wound healing after excision of lid tumors 
has also been shown to lead to satisfactory cosmetic and 
functional outcomes, with no need for secondary surgery 
in some cases.[19]

Secondary healing has not been favored as a primary 
treatment modality, as long recovery times of several weeks 
are associated with disadvantages such as unpredictable 
cosmetic results, tissue deterioration, and risk of wound 
infection.[9-11] However, with the pandemic period, the 
approach to patients in need of surgery with short operation 
time and technique, with easy-to-apply techniques, has 
gained importance. This idea has also increased the interest 
in secondary healing practices and results. The advantages 
of this technique are that it is cost-effective, provides a short 
surgical time, is comfortable for the patient and the surgeon, 
allows the follow-up of tumors with a high risk of recurrence, 
and provides a suitable basis for secondary surgery.

According to Lowry et al.,[11] 83% of patients (49 out of 59) 
with periocular skin defects achieved satisfactory functional 
and cosmetic results. They stated that they observed 
ectropion, trichiasis, and hypertrophic scar as complications 
in 10 patients.[11] In their study, Shankar et al.[12] achieved 

a

c

b

Fig. 5.	 (a) A 77-year-old female patient had a lesion on her left lower 
eyelid that has been developing for 3 months (pre-operative). 
Post-operative recovery is observed at the 2nd week (b) and 1st 
month (c).

a b

Fig. 4.	 (a) A 76-year-old male patient complaining of a mass in the low-
er eyelid, whose biopsy result showed nodular basal cell carci-
noma. (b) At the 1st post-operative control, it was observed that 
the eyelid had healed and had a natural contour.

a

c

b

d e

Fig. 3.	 Our patient followed up with an eyelid tumor (intradermal ne-
vus); in the pre-operative (a), post-operative 1st day (b), post-op-
erative 7th day (c), post-operative 1st month (d), post-operative 
3rd month (e) clinical appearance, the improvement pattern, 
and eyelid contours improved.
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satisfactory functional and esthetic results in 23 of 25 
patients (92%). They stated that there is a need for secondary 
intervention in a patient with viable granulation tissue. 
Previous studies have demonstrated that variables including 
defect location, skin pigmentation, wound dimensions, and 
depth are valuable in forecasting the success of secondary 
intention healing.[10-14] In addition, Lowry et al.[11] described 
that many of the complications associated with periocular 
secondary healing were similar and comparable to those 
reported for primary reconstruction.

In the present study, all 10 patients had good functional 
and cosmetic results, the surgical margins were intact, 
and none of them required secondary surgery. In a case 
series by Mehta,[13] post-operative ectropion necessitated 
secondary repair in only one of 11 patients who had 
undergone excision of lesions at the eyelid margin. All cases 
demonstrated complete wound healing within 6 weeks, 
with progressive cosmetic enhancement observed over 
the following 6–8 weeks. The average recovery period in 
the present study was 4 weeks, whereas esthetic outcomes 
continued to improve during the following 6–8 weeks.

Kibbi et al.,[14] in a series of 39 patients, observed that age 
had no effect on recovery; it was stated that this result 
could be due to the fact that only three of the patients were 
85 years old and over. However, in the present study, it was 
determined that age may have an effect on the recovery 
period, and this result was thought to be due to the more 
balanced age distribution of our cases. Although there was 
a positive correlation between age and recovery time in 
our study, the power analyses were around 60% because 
the sample size was small, which is below the ideal desired 
power rate. In the study conducted by Kibbi et al.,[14] it was 
determined that a defect located in the region medial to 
the healing may cause worse results, and this situation was 
thought to be due to the wider lesions in that region. Kibbi 
et al.[14] found that the size of the defect had an effect on 
healing. However, in the present study, the effect of defect 
location and defect size on healing was not significant. It 
was thought that the limited number of our sample may 
have contributed to this result.

Eyelid surgeries can compromise ocular surface homeostasis 
by altering key anatomical and functional structures such as 
the lacrimal gland, meibomian glands, and orbicularis oculi 
muscle, potentially leading to tear film instability and dry 
eye symptoms.[4,5,20] Disruption of the eyelid margin and 
periocular tissues during tumor excision may negatively 
affect tear production and distribution, even in the absence 
of direct trauma to the lacrimal apparatus. In the present 

study, tear function was evaluated using the Schirmer-I test 
and fluorescein tear break-up time, supported by slit-lamp 
examination of the ocular surface. Both parameters showed 
a statistically significant decline 1 month postoperatively, 
indicating an early post-operative deterioration in tear 
dynamics following secondary healing. Specifically, the 
Schirmer-I values decreased from a pre-operative mean 
of 11.7±1.25 mm to 7.42±2.14 mm (P<0.001), whereas 
tear break-up time dropped from 12.8±2.36 s to 8.0±2.51 
s (p=0.003). These findings align with previous reports 
suggesting that even minimally invasive eyelid procedures 
may contribute to post-operative dry eye by destabilizing 
the tear film.[4,5] While none of the patients in this series 
developed chronic ocular surface complications, the 
significant short-term reduction in tear metrics highlights 
the importance of careful post-operative monitoring and 
supportive treatment, especially during the early healing 
phase. Further research is warranted to determine whether 
these changes persist beyond the early post-operative 
period and to identify potential protective strategies in eyelid 
tumor surgeries managed with the Laissez–Faire technique.

The pandemic period has led to an increased need for 
more comfortable and faster techniques for patients and 
oculoplasty surgeons. The interest in this technique has 
increased because it provides a short time in surgery, 
allows tissue follow-up of the excised area for possible 
recurrences, and tissue care can be made more simply than 
large reconstruction techniques such as flaps and grafts.

This study has several limitations that should be 
acknowledged. First, the retrospective design inherently 
introduces potential selection and information biases, 
which may affect the generalizability of the findings. 
Second, the relatively small sample size limits the statistical 
power of the analyses, particularly in assessing subgroup 
effects such as lesion location, lesion size, and systemic 
comorbidities. Another important limitation of the present 
study is the relatively short follow-up period (mean: 3.1 
months), which does not allow for the assessment of 
late complications or the persistence of tear dysfunction 
beyond the early post-operative phase. Finally, the absence 
of a control group undergoing primary reconstruction 
prevents direct comparison between Laissez-Faire and 
other reconstructive approaches. In addition, although 
no patient required secondary surgery in our series, this 
finding should be interpreted with caution, as the limited 
number of cases prevents broader generalization of this 
result. Moreover, the absence of a control group (e.g., 
patients undergoing primary reconstruction) restricts the 
ability to compare the Laissez–Faire technique directly with 
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standard reconstructive approaches, which would have 
significantly strengthened the conclusions. Despite these 
limitations, this study contributes valuable preliminary data 
on the functional implications of spontaneous granulation 
healing after eyelid tumor excision and highlights the need 
for prospective, controlled studies with larger cohorts.

Conclusion
While the Laissez-Faire technique may represent a feasible 
and well-tolerated alternative for eyelid reconstruction 
following tumor excision, our findings demonstrate a 
significant short-term decline in tear function parameters. 
This highlights the importance of careful patient selection 
and close post-operative monitoring. Given the small 
sample size and limited follow-up, further prospective 
studies with larger cohorts and control groups are needed 
to clarify the long-term safety, efficacy, and functional 
outcomes of this approach.
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