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The normal position and function of the eyelids are of extreme importance for maintaining the anterior ocular surface in optimal condition as well as for the normal function of the visual system in general. Every change in their state could lead to damage of the ocular surface and represent a threat for vision loss. There are two large groups of eyelid diseases which demand more complex surgical treatment: the group of eyelid malposition (entropion, ectropion and ptosis) and the group of eyelid tumours, whose radical removal demands serious reconstructive surgery. The main aim of this surgery is to repair anatomical interrelations, providing normal function and achieving good aesthetic results.
With the increase of life spans and the growing share of population above 60 years, the ratio of involutional changes in the eyelid position as well as tumour formation is expectedly on the rise, showcasing reconstructive surgery as an issue of current importance. 
Aims: To generalize, study and analyse a ten-year’ experience of applying contemporary surgical techniques for eyelid reconstruction in cases of eyelid malposition and tumour excision and to evaluate their effectiveness according to the achieved functional and aesthetic results. 
To achieve these aims, we set the following tasks:
1. To determine the ratio of the eyelid surgeries for reconstruction and tumour removal among all surgeries, performed in Department of Ophthalmology and Visual Science in Medical University of Varna, based in Specialized Eye Hospital – Varna for a 10-year period, from 2006 to 2015.
2. To study the demographic characteristics of operated patients and the surgical techniques applied for eyelid reconstruction.
3. To study the tendencies in the incidence of malignant eyelid tumours in Varna region for period 2006-2015 and to compare with those for period 1996-2005.  To determine mean incidence of eyelid malignancies in Varna region for 20-year period from 1996 to 2015.
4. To evaluate the effectiveness of surgical techniques used for the treatment of ectropion of different origin: 
- involutional
- paralytic
- cicatricial.
5. To analyse surgical techniques used for the treatment of involutional entropion according to the results of their application.
6. To evaluate the effectiveness of surgery with aponeurosis plication of m. levator palpebre superioris in the treatment of involutional ptosis.
7. To make histological evaluation in order to assess the collagen and elastic fibres in eyelid tissue in cases of involutional ectropion, entropion and dermatochalasis.
8. To analyse the results of surgical excision and following reconstruction as the method of choice for malignant eyelid tumours treatment: 
- Evaluation of the effectiveness of surgical techniques for eyelid reconstruction after removal of the malignant tumours;
- Comparing the results received after the usage of full-thickness skin graft, taken from different donor sites, for anterior eyelid lamella reconstruction;
- Determining the postoperative recurrence rate for the period from 2006 to 2015 and comparing it with the previous studied period;
- Presenting cases of rare eyelid tumours.
9. To analyse possible reasons for complications and unsatisfactory results in eyelid reconstructive surgery.
10. To study the patients’ opinion about accomplished aesthetic and functional results after eyelid reconstructive surgery.

Subjects and methods: This clinical study comprises 1336 eyelid surgeries, performed in Department of Ophthalmology and Visual Science in Medical University of Varna, based in Specialized Eye Hospital – Varna, for a 10- year period (2006-2015).
The study of the incidence of malignant eyelid tumours in Varna region for a period of 10 years (2006-2015) includes 127 cases of registered patients with newly diagnosed tumours in the Regional Cancer Health Centre – Varna. The study of the incidence of these tumours for the 20-year period includes 252 newly registered patients for the period 1996-2015. A comparative analysis of malignant eyelid tumour incidence for the two ten-year periods (1996-2005 and 2006-2015) was made.
Case-records, operative journals, histological test results, as well as the files of patients registered at the Regional Cancer Health Centre – Varna have been used as main sources of information. 
The used methods are: clinical – standard eye examination and specific tests for different types of eyelid malposition; surgical –  horizontal shortening of the eyelid with pentagonal excision, lateral tarsal strip, Quickert surgery, everting sutures, medial canthoplasty, free-skin grafting, levator aponeurosis plication, modified Hughes plastics and others; morphological – standard colouring with hematoxylin- eosin, specific colourings for  elastic and collagen fibres and immunohistochemical evaluations; statistical – for the calculation of age-standardized incidence of malignant eyelid tumours, alternative, variational and non-parametric analysis.
Results: For the period 2006-2015 (10 years) in the Department of Ophthalmology and Visual Science at the Medical University of Varna based in Specialized Eye Hospital – Varna a total of 1336 reconstructions of the eyelids have been performed, which  represented 5.8% of all operations. These include surgeries in cases of trauma, entropion, ectropion, ptosis, benign and malignant tumours of the eyelids, and dermatochalasis. Excluded from the study are surgeries for hordeolum and chalazion. If we exclude trauma cases, which are treated as emergencies, the planned surgeries for changing eyelid position and tumour excision are 4.03% of all performed surgeries for the period of the study.
It is seen that the biggest fraction of the surgeries are the cases of trauma –30, 53%. The frequency of the surgeries for tumour formation is high – 26.7% for benign and 11.6% for malignant. The total ratio of the surgeries for eyelid tumour excision is 38.3% and takes the leading position. If we exclude trauma cases, which are urgently treated, the fraction of the surgeries of tumour formations in the eyelids reaches 55.17% of all planned operations included in this study.
The results according to the dynamics in number of surgeries are interesting. If we divide the investigated period into two smaller, 5-year periods, we would establish a reduction in the number of operations in cases of trauma and benign tumours of the lids, a steady number of ptosis operations and an increase in all other operations. Most significant is the increase in the surgeries for xanthelasma and dermatohalasis, which could be referred to aesthetic surgery. The common trend is an increase in the number of reconstructive surgeries of the eyelids from 644 for the period of 2006-2010 to 692 for the period 2011-2015.
In general, for the whole investigated period from 2006 to 2015 the sex distribution is 58.6%: 41.4%, men: women. The mean age of the operated patients for the whole period is 46.2 (from 1 to 92) years. If we exclude patients with trauma, the mean age changes to 55.75 years.
The distribution of the operated patients according to their residence for the studied 10-year period is as follows: Varna – 765 (57.3%), Varna region – 186 (13,9%) and other regions – 385 (28,8 %). What draws attention here is the relatively unchanging number of patients from Varna and Varna region and the trend toward an increase in the number of patients from other regions for the second 5-year period.
In the period 2006-2015, a total of 148 surgeries were performed for lower eyelid entropion (54 for the period 2006-2010 and 94 for the period 2011-2015). This is 11.08% from all operations included in the study and 15,9% of planned reconstructive surgeries (trauma excluded). Entropion was the most common reason for eyelid reconstruction due to change in the position of the lid, and women were more frequently affected. From the surgeries included in the study, 7 were for cases of cicatrical entropion and the rest 141 – for cases of involutional entropion.  The most commonly applied procedure was the Quickert operation (54%). Oral mucosa was used in the correction of cicatricial entropion. If we compare the surgical techniques applied in the two 5-year periods, we find the appearance of a technique with lateral tarsal strip after 2011 and the usage of everting sutures as separate procedure.
In the period 2006-2015, a total of 115 surgeries were performed for ectropion repair (49 for the period 2006-2010 and 66 for the period 2011-2015). This accounts for 8.6% from all operations included in the study and 12,4% of the planned reconstructive surgeries (trauma excluded). From these, 5 were in cases of cicatricial ectropion, 10-paralytic ectropion and the remaining 100 were on patients with involutional ectropion. The most commonly used procedure was the horizontal shortening of the eyelid with pentagonal excision. In the cases of cicatricial ectropion, full-thickness skin grafts were used, and in cases with paralytic ectropion, medial wedge excision or medial canthoplasty (separately or in combination with horizontal shortening) were used. In the period 2011-2015, the usage of the technique of Imre had ceased, and the application of the procedure with lateral tarsal strip began.
In the period 2006-2015, a total of 88 surgeries were performed for ptosis correction (46 for the period 2006-2010 and 42 for the period 2011-2015). This makes 6.5% from all operations included in the study. From these, 35 (39,78%) were performed for cases of congenital ptosis and 53 (60.22%) – for cases of acquired ptosis. Surgeries in cases of acquired ptosis made up 5.71 % of all planned operations included in the study. The most common technique was plication or resection of levator aponeurosis (58%).
In the period 2006-2015, a total of 64 surgeries were performed for dermatochalasis (18 in the period 2006-2010 and 46 in the period 2011-2015). This represents 4.8 % from all operations included in the study and 6.9% from the planned ones. The mean age of patients who had this kind of surgery is 53.3 years (from 38 to 80). Women represent 91% from all patients, operated for dermatochalasis.
In the period 2006-2015, a total of 357 surgeries were performed for benign eyelid tumours excision (178 for the period 2006-2010 and 187 for the period 2011-2015). This makes 26.72% from all operations included in the study, 38.47% of the planned operations and 69.7% of the operations for eyelid tumours excision. The most common histological type of these tumours was papilloma or xanthelasma.
In the period 2006-2015, a total of 155 surgeries were performed for malignant eyelid tumours excision (65 in the period 2006-2010 and 90 in the period 2011-2015). This makes 11.6% of all performed operations, 16.7% of the planned operations for eyelid reconstruction and 30.3% of the surgeries for eyelid tumours excision. The most common histological type was basal cell carcinoma on the eyelid – 87.74%, followed by the squamous cell carcinoma – 7.09% and sebaceous carcinoma – 2.58%. In 80% of the cases, radical primary excision (without tumour cells in resection lines) was achieved in the patients with basal cell carcinoma. Eyelid reconstruction after tumour removal was undertaken in 54.19% of the cases with direct closure of the operative wound, in 16.8% of the cases with skin flap transposition, in 14.2% of the cases with modified Hughes procedure, in 13.5% of the cases with full-thickness skin graft transplantation and in 1.3% of the cases with Cutler-Beard procedure. The mean postoperative follow-up period is 14 months (from 3 to 78). The established recurrence rate is 5.16%. All relapses occurred after basal cell carcinoma excision, and for this reason we found out the recurrence rate on this histological type – 5.88%.
In the studied period from 2006 to 2015, the average age-adjusted incidence for all malignant eyelid tumours in Varna region is 2.95 per 100 000 per year, with 95% confidence interval from 2.5‰ to 3.39‰. The incidence of malignant tumours in women is 3.76 per 100 000 per year and age-standardized incidence is 2.51‰ (95% CI from 2.07‰ to 2.96‰). The incidence of malignant tumours in men is 4, 49‰, and age-standardized incidence is 3.46‰ (95% CI from 3.02‰ to 3.91‰). The age-standardized incidence of malignant tumours of the eyelids for the 20-year period between 1996 and 2015 is 3.36 on 100 000 (95 CI from 2.70 ‰ to 4.01 ‰). Age-standardized incidence for the same 20-year period based on sex shows average incidence of malignant eyelid tumours in women 2.7 on 100 000 (95% CI from 2.10 ‰ to 3.31‰) and in men 3.83‰ (96% CI from 2.85‰ to 4.80‰). The difference in age-adjusted incidence between the two sexes for the 20-years period is not statistically significant with p=0.063.   
The age-adjusted incidence rate of basal cell carcinoma of the eyelid in Varna region is 2.63 per 100 000 per year (95% CI from 2.18 to 3.08 in 100 000).
The analysis of results from the surgical treatment of patients with ectropion includes 41 surgeries divided in three groups:
1st group – involutional ectropion – 28 surgical procedures
2nd group – paralytic ectropion – 10 surgical procedures 
3rd group – cicatricial ectropion – 3 surgical procedures
With the patients from the 1st group, 2 surgical techniques were used. In 13 cases (group 1A), a horizontal shortening of the eyelid with pentagonal excision were performed and in 15 cases (group 1B), a lateral tarsal strip procedure was used. Analysis of results showed excellent anatomical results in 46% of the cases in the two groups and 38% excellent aesthetic results in group 1A and 66% in group 1B, one month after operation.
Histological examination on the 10 excised specimens was performed. Loss of elastic fibres in the eyelid skin and pretarsal orbicularis muscle as well as in tarsal stroma was established and degenerative changes in muscle fibres of the orbicularis muscle were found.
In patients with paralytic ectropion, the following surgical techniques were used: 
· Medial canthoplasty – 3 cases
· Medial wedge excision – 3 cases
· Combination of medial canthoplasty with horizontal shortening with pentagonal flap excision– 4 cases
In all patients with cicatricial ectropion, full-thickness skin graft transplantation was used after adhesions release.
Analysis of results of surgical treatment of patients with entropion includes 54 operations on 49 patients with involutional entropion. In 5 of them entropion was bilateral. The following surgical techniques were used:
· Everting sutures – 2 cases
· Quickert surgery – 36 cases
· Lateral tarsal strip procedure – 16 cases
Results analysis shows excellent anatomical result in 80% of the cases with Quickert surgery and 93% with lateral tarsal strip, 100% excellent functional result in the two groups and 44% excellent aesthetic result in Quickert operation and 93% in the group with lateral tarsal strip one month after surgery.
Analysis of results in surgical treatment in patients with involutional ptosis includes 16 operations. In all of them transcutaneous levator aponeurosis plication was used. No patients needed reoperation for ptosis recurrence.
Analysis of results of surgical treatment in patients with benign eyelid tumours includes 127 surgeries. It was established that in many cases large defects occur after the removal of these tumours, which require more complex reconstruction of the eyelid.
Analysis of results of surgical treatment in patients with malignant eyelid tumours includes 77 surgeries. The most common techniques were direct closure, full-thickness free-skin grafting and Hughes procedure.
An assessment of patient satisfaction after reconstructive surgery of the eyelids was obtained via an anonymous survey among 31 patients, operated by the author. The patient’s appraisal of received aesthetic result was excellent in 77.42% of the cases.
Two rare cases of periocular tumours were described: metastatic tumour in the periorbital area from rectal adenocarcinoma and primary Merkel cell carcinoma in addition to squamous cell carcinoma of the eyelid. 
Conclusions: 
1. Reconstructive eyelid surgeries represent a small part of all surgeries performed in the hospital – 5.8%. The planned operations of this type constitute 4.03%.
2. Surgical procedures for eyelid tumour treatment represent the biggest part of all planed surgeries included in this study - 55,17%.
3.  Surgeries for involutional entropion are more commonly performed in women and those for involutional ectropion – in men. The relative part of surgeries for entropion is bigger than those in ectropion.
4. The application of Quickert method for surgical treatment of involutive entropion provides low frequency of recurrence and stable anatomical results.
5. The surgical technique with lateral tarsal strip, newly introduced after 2011 for correction of involutive ectropion and entropion, provides excellent functional and aesthetic (in more of 60% of the cases) results.
6.  Development of involutional changes in the eyelid position is connected with changes in the structure and amount of elastic and collagen fibres in anterior eyelid lamella and tarsus.
7. Surgical technique with transcutaneous aponeurosis plication of levator palpebrae superior in involutional ptosis treatment provides good functional and aesthetic results. This procedure gives opportunity for simultaneous correction of both blepharoptosis and dermatochalasis.
8. The high relative part of operated patients from different regions confirms the need of sub specialization in the area of reconstructive eyelid surgery.
9. There is no statistically significant difference between the age-standardized incidence of malignant eyelid tumours (and basal cell carcinoma in particular) in the two studied periods.  In the period 1996-2005 it is 3.47‰, and for the period 2006-2015 – 2.95‰.
10.  In the second period (2006-2015), the statistically significant difference in sex-adjusted incidence of malignant eyelid tumours is lost, but in the period 1996-2005 men suffer statistically significantly more often than women.
11.  The relative part of patients with malignant eyelid tumours operated up to 6   months after tumour appearance increased.  
12.  Twice more is the relative part of cases with clear resection lines after basal cell carcinoma excision (80%), compared with the previous studied period. 
13.  In 54.19% of the cases eyelid reconstruction after malignant tumour excision was performed with direct closure. 
14.  Free-skin graft is the preferred method for reconstruction in big defects in anterior eyelid lamella providing very good functional and aesthetic results. There is no difference in the survival of the grafts taken from different donor sites. 
15.  Modified Hughes plastic is the preferred method for reconstruction of full-thickness defects on the inferior eyelid, taking over more than 50% of its length. The method provides very good functional and aesthetic results.
16.  The most serious complications after reconstructive surgery of the eyelids in this study are the surgical wound dehiscence and hematoma formation under the skin graft, but they are relatively rare.
17.  The recurrence rate after eyelid malignant tumour excision and basal cell carcinoma in particular decreased with statistical significance compared with period 1999-2005, from 9.43% to 5.16% and from 10.86% to 5.88% (p=0.03).
18.  Though very rarely, malignant eyelid tumours may cause death despite their radical excision or may represent a distant metastasis from other primary tumour.
19.  Operated patients highly appraised the achieved functional and aesthetical results after eyelid reconstructive surgery. 
[bookmark: _Hlk479618219]The present study is the first of its kind complex investigation of the reasons, frequency and results from eyelid surgery of eyelid malposition and after tumour excision. The surgeon has to be confident with lot of surgical techniques to ensure adequate eyelid reconstruction. The paper confirms that reconstructive eyelid surgery is an area demanding specific education and skills, acquired over a considerable period of practice. All in all, the study enriches the theoretical and practical contributions in the area of eyelid reconstructive surgery. 



2

