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MMS for periocular BCC-Protocol 
Moh’s micrographic surgery (MMS) in Hong Kong for the treatment of periocular basal cell carcinoma (BCC) through a multidisciplinary approach
Department of Ophthalmology & Visual Sciences

The Chinese University of Hong Kong

Mohs in periocular BCC-Protocol
Moh’s micrographic surgery (MMS) for primary periocular basal cell carcinoma (BCC) in Hong Kong- an ophthalmologist-pathologist-dermatologist (OPD) approach
Contents

1.  Introduction & background

2.  Objectives

3.  Material & methods

3.1.  Study design

3.2.  Eligibility (Inclusion and exclusion criteria)

3.3   Study methods

3.3.1 Recruitement via fast tract referral system

3.3.2 Clinical assessment 
3.3.3
Standard fresh-frozen MMS techniques

3.4   Pathologist laboratory consideration

3.5   Postoperative management and follow-up

3.6   Study outcomes
3.7   Analysis

4. Adverse Events & Patient Withdrawal/ exit From Study

4.1   Adverse Events

4.2   Withdrawal/ Exit From Study
4.3   Incomplete Mohs micrographic surgery (IMMS) 
4.4   Residual tumor, recurrent tumor

5. Time schedule

6. References 

Appendix A
- Zone I to V

Appendix B
- Clinical Data Sheet 
Appendix C
- Consent Forms (English & Chinese)
MMS for periocular BCC-Protocol
Contents

1.  Introduction & background
Basal cell carcinoma (BCC) is the commonest human cancer worldwide.1 With growing elderly population exposing to increasing environmental or intentional  ultraviolet (UV) irradiation early in life, skin cancer continues to present a growing public health problem.1 BCC is less common in Asian than in light-skinned Caucasians but is often associated with greater morbidity and mortality because of delayed presentation or lowered public or professional awareness.2 It has been estimated that 10% to 15% of all BCC occur in the periocular region,3 representing more than 80% of all ocular tumors.4
Age-standardized incidence rates (ASRs) of BCC were highest among Chinese followed by Malays and Indians in Singapore.5 In Japan the incidence of BCC increased between 1976-80 and 1986-90.6   National data revealed a rapidly increasing incidence of eyelid cancers from 1979 to 1999 in Taiwan with BCC dominates the incidence trends.7
NMSC is uncommon but not rare among the Chinese population in Hong Kong.8 The incidence of newly diagnosed BCC from a major public dermatologic unit serving the whole territory of Hong Kong in 1990 was 16.0 per 10,000 new skin case attendances and, in 1999, the incidence increased to 31.8 per 10,000 new skin case attendances. Demographic data and the site distribution of NMSC were comparable to those reported in Caucasians living in North America and Europe. Pigmented BCC was the most common type of NMSC (60.1%) in this Chinese population, in contrast with rodent ulceration in Caucasian.8
Mortality from periocular BCC is very low, and mostly related to perineural or orbital invasion leading to intracranial extension.3,9 This locally invasive tumor rarely metastasizes9 but carries high risk of recurrence when found in the periocular region10 and cause considerable functional morbidity around this esthetically sensitive area. 
Current aim of treatment is total tumor eradication with the smallest recurrence risk, employing the most cost-effective method that is acceptable to the patient.11 Unmonitored surgical excision or conventional method of frozen section margin control poses high risk of residual tumor. Recurrent BCCs have a higher recurrence rate, even after MMS, and a tendency to assume a more aggressive histologic appearance.12
Because it allows for the total microscopic control of excision, Mohs micrographic surgery (MMS) is a solution to the problem of determining the exact extent of cancers of the eyelids.13 The control of excision is achieved by removing successive layers of the affected tissues and microscopically examining the entire undersurface of each layer by the systematic use of frozen sections. The reliability of the method is attested by the five-year cure rates of 99% in 1,773 cases of basal cell carcinoma and of 98.1% in 213 cases of squamous cell carcinoma of the eyelids.14 Also important is the minimal removal of uninvaded tissue that is feasible because of the precise localization and selective removal of the clinically unpredictable cancerous outgrowths. 
In Hong Kong, no Mohs fellowship training is available and MMS has not been available. Nearly all periocular skin tumors have been treated with unmonitored or conventional frozen section guided surgical resection and immediate reconstruction.  Without relying on individual Mohs surgeon, we propose a multidisciplinary model with standardized referral, surgical and pathological protocol to achieve the merit of MMS. 
2.  Objectives
· To test a model of MMS by a multidisciplinary approach.  With the use 'fast-tracking' referrals system from dermatologists (DT),15 biopsy confirmed BCCs or clinically suspicious periocular lesions are triaged and excised by MMS by OT.  Tissue mapping and specimen orientation by the pathologist (PT) are carried out following a standard operating procedure (SOP), which is confirmed with the use of telemedicine channel and reconfirmed on-site by the ophthalmologist (OT).  
· To collect and analyze the findings and evaluate the safety and efficacy of MMS in Chinese with primary periocular BCCs.
3.  Material & methods

3.1.  Study design
     Prospective, non-comparative, interventional, pilot study 

3.2.  Eligibility (Inclusion and exclusion criteria)
Inclusion criteria

1. Biopsy proven or clinically suspicious BCC
2. Lesion located from zone I to IV with or without extension to zone V (see Appendix)
3. Informed consent
Exclusion criteria
1. Non-BCC skin cancer 
2. Previously treated (residual, recurrent) BCC
3. Refusal for surgery or follow-up
3.3.  Study methods

3.3.1 Recruitement via fast tract referral system
20 consecutive Chinese patients with clinically suspicion periocular or biopsy- proven BCC will be recruited from DT and OT.  Incisional or punch biopsy of the lesion spanning the lesion and surrounding normal skin will be performed. Skin wound is closed with interrupted 6-0 silk sutures or equivalent.  Maxitrol ophthalmic ointment (dexamethasone, neomycin sulfate, and polymyxin B sulfate) (Alcon HK Ltd) will be applied four times a day for 2 weeks.  Once histologically confirmed to be basal cell carcinoma, subjects will be referred to the OT through a fast-tract system and they will be seen by the OT in 2 weeks’ time.  
3.3.2 Clinical assessment 
Subjects will be interviewed and the diagnosis and options of treatment (unmonitored, conventional frozen-section guided surgical excision, MMS or local irradiation) will be explained in details by the OT. 

Symptoms and their duration, medical history, use of medications ( in particular anticoagulants or antiplatelet), family or personal history of (skin) cancer and any predisposing condition will be obtained through interview by OT and recorded.
External examination of the lesion including the location (Zone I to V), distance (in mm) from fixed anatomical landmarks (ciliary margin, punctum, canthi, etc), size (maximal diameter in mm), shape, surface characteristics, morphological subtypes (nodular, ulcerative, morphoeaform), mechanical effects (ptosis, ectropion), evidence of solar damage, Fitzpatrick skin type (I to VI) or presence of other suspicious lesion(s) are noted. Digital photographies of the full face, periocular region (brow to lid-cheek junction) in frontal, profile and side views as well as the macro-view of the region of interest (ROI) will be taken with paper ruler for calibration.  

Subjects will be invited to participate in this research project and their eligibilities confirmed.  Informed consent and patient information sheets will be given to the subjects for reference. Any query will be answered and explained by the OT to their satisfaction.  Consented subjects will be arranged for MMS in accordance with SOP jointly proposed by the OT and PT. Subjects who refuse will be managed as per standard of practice in our study site.  Surgical excision with up to 3 mm margin from clinically discernible edges and reconstruction after availability of frozen section result will be performed.
3.3.3 Standard fresh-frozen MMS techniques16,17
All MMS will be carried out in the operative theatre at the Prince of Wales Hospital under aseptic condition. 1% xylocaine with adrenaline 1:200000 mixed with 0.5% Marcaine (1:1) and 15 IU/ml hyalase is used to achieve regional block.  
To remove a Mohs layer, the excision is divided into 2 stages: 
(1) perimeter incision and (2) undersurface excision.

Lesion is visually divided into 4 quadrants and perimeter skin is scored at skin depth by #15 blade in a forehand-forehand-backhand-overhand manner at approximately 30˚.  1 mm of clinically normal skin is removed around the periphery.  Using the forehand position again, the #15 Park blade is introduced through the previously made incision at 30˚ until the desired depth of cut for that layer is reached; then the blade assumes a 5-10˚ bevel and the deep portion is cut horizontally.  The remaining half of the deep Mohs layer is cut using a combination of the forehand and backhand scalpel position. To exit the skin, the scapel returns to the 30˚ bevel.  As the scalpel exits the perimeter incision, it is advanced within the perimeter incision until the layer is completely excised.  A pair of Vescott scissors may be used for undersurface dissection.
Prior to complete the specimen removal, reference marks are made to maintain spatial orientation between the specimen and surgical wound.  Sutures in 4 different colors (eg. white, black, purple and blue) with or without reference nicks (from 2mm beyond the surgical margin onto the specimen, if the specimen is large enough) are used to mark the 4 cardinal positions at 3-6-9-12 o’clock. A second 12 o’clock mark is made to the right (clockwise) of the original 12 o’clock mark on the specimen.   This will allow precise orientation even the specimen is rotated or dropped during transfer. Hemostasis is obtained with gentle bipolar cautery and the wound is packed with Maxitrol Ophthalmic ointment (dexamethasone, neomycin sulfate, and polymyxin B sulfate) (Alcon HK Ltd) until the pathological results are ready for further Mohs layer removal or reconstruction. Secondary intention of healing, direct closure, undermining, local advancement, semi-circular rotational flap with or without cantholysis or supplementary skin graft are used to restore anatomical closure with minimal tension along the relaxed skin tension lines (RSTL).  Full thickness eyelid reconstructions (posterior lamellar graft, lid sharing procedures) are used whenever indicated.
A tissue map created using the reference marks or sutures to label the cardinal positions (superior, inferior, nasal and temporal) and the topographic relation of the tumor to fixed anatomical landmark is sent to the PT with the specimen in fresh.  PT will read the map and orientate the specimen accordingly.  He/she will confirm the correct orientation with OT through telemedicine system (through emailing digital photographs) between the theatre and histopathology laboratory.18-20 In this text-of-concept study, OT will present himself/herself to the pathology laboratory to settle any ambiguity of specimen labeling.  Discrepancy in the specimen orientation by Mohs mapping, with telemedical and on-site clarification will be recorded.
3.4   Pathologist laboratory consideration 

      3.4.1   Mapping the tumor
PT receiving the tissue will confirm the specimen label and identify the 4 marking sutures.  He/she will place the specimen on a filter paper reorientating the specimen.   This orientation will first be made by the PT, cross-check with the OT through telemedical channel or digital photography and final check with the OT face-to-face in this proof-of-concept study
      3.4.2   Color-coding tissue edges and surfaces
Specimen superficial and deep surfaces, upper and lower borders will be color-coded.
      3.4.3   Serial cryosection and staining
Specimen will be sprayed with liquid nitrogen, mounted and frozen.  Serial cryosection of 50 micron thickness will be mounted on glass slides.
      3.4.4.   Specimen interpretation
Slides will be interpreted under low and high powered light microscopy in the standard fashion.   Histological diagnosis of BCC will be confirmed and all specimen margins will be examined systematically to ensure complete tumor removal.   Involved margin will be identified, marked and reported on the specimen map.   OT will then proceed for further layers of MMS until complete tumor clearance is obtained.
      3.4.5.   Permanent paraffin section

All tissue slides obtained from cryosection will be paraffin-fixed overnight and stained with hematoxylin & eosin (H&E) for comparison.   Any discrepancy in final histological diagnosis or clearance should be settled by 2 senior histopathologists.  OT shall be informed of the final histopathological status.
3.5   Postoperative management and follow-up

Most MMS are done as ambulatory procedures and patients are discharged home on the same day. Patients undergoing MMS under general anesthesia are observed overnight.  They are instructed to remove the dressing 24 hours later and start using the prescribed postoperative medication Maxitrol Ophthalmic ointment (dexamethasone, neomycin sulfate, and polymyxin B sulfate) (Alcon HK Ltd) four times daily.  They are advised to keep the wound clean and to report to the OT 
should any excessive oozing, hematoma, swelling, discharge or pain occur before follow-up.  Sutures are removed at day 7.  Subjects are seen on week 1, 4, 16, 26 and 52 to document the healing process and presence of complication (ectropion, ptosis, lagophthalmos, lid retraction, hypertrophic scar, canthal dystopia, lacrimal system obstruction, etc).     

3.6  Study outcomes
· Number of referral from DT to OT in the study period

· Waiting interval from DT’s referral to first consultation at OT

· Percentage (%) of histologically confirmed BCC among referrals of clinically suscpicion lesion.

· Demographics (age, gender), family history or personal history of skin cancer

· Locations (Zone I to V), depths, sizes (maximal diameter, area) of tumors    

           determined clinically, size (maximal diameter, area) of surgical defects
· Evidence of subclinical tumor extension, perineural invasion (PNI)
· Histological growth pattern and subtypes (nodular, superficial, infiltrative, morphea, micronodular, and mixed patterns)21
· Number of Mohs layer used to obtain histological clearance
· Number of cryosections produced per Mohs layer and per case

· Type of reconstruction techniques used
· Complications associated with MMS or periocular reconstruction

· Incomplete MMS22 (planned, unplanned)
· Recurrence rate 
· Accuracy of Mohs specimen orientation by PT with Mohs map and sutures  
           only, with aid of telemedical consultation or with on-site clarification by OT  
3.7  Analysis

Tumors will be grouped by their locations, sizes, histological subtypes. Associations between categorical variables were analyzed using chi-square tests, with the Mantel–Haenszel test for linear association where appropriate. Fisher exact test was used if expected values were less than 5. Comparison of normally distributed variables among groups was performed using t-tests and analysis of variance; their nonparametric equivalent was used for non–normally distributed data. Exact 95% confidence intervals (CIs) were calculated for the recurrence rate. Comparison will be made with retrospective cohort using unmonitored or conventional frozen section guided surgical excision for periocular BCC in our institute.
4. Adverse Events & Patient Withdrawal/ exit From Study

4.1  Adverse Events
Adverse events will be recorded and managed by the OT accordingly.  Complications and their outcomes will be reported to the Joint CUHK-NTEC Clinical Research Ethics Committee (CREC).

4.2  Withdrawal/ Exit From Study
Subjects can withdraw from the study at any time point and they will be managed according to the standard of practice or they can be referred elsewhere for second opinion.

4.3  Incomplete MMS 
Incomplete MMS is the cessation of MMS while the tumor margins are known to be still positive. It occurs when tumor invades the orbit (without anticipation) or if patients are unable to tolerate further surgery. MMS may have to be terminated because of ongoing multifocal positive skin margins, orbital invasion (to fat, bone, extraocular muscle) or extension of tumor to major vital structures. Surgical defects will be repaired, whereas residual disease will be managed with a variety of methods including local radiotherapy, subsequent exenteration.
4.4  Residual tumor, recurrent tumor
Residual tumor is defined as positive resection margin identified after permanent paraffin sections are made.  Recurrent tumor is defined as tumor appeared within the same anatomical zone and/or from previous surgical scar.  Patients with residual or recurrent BCC are offered the options of repeated MMS, conventional frozen section guided biopsy or radiotherapy.
5. Time schedule

· Recruitement: 12 months
· Follow-up: 24 months (mid-term analysis at 6 months)
· Analysis: 2 months
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	MMS DATASHEET
	　
	MMS 001
	　
	　
	　
	　

	DEMOGRAPHICS
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	Hkid
	　
	　
	　
	　
	　

	　
	Age
	　
	　
	　
	　
	　

	　
	Sex
	　
	　
	　
	　
	　

	FAST-TRACK 
	Referral date
	　
	　
	　
	　
	　

	　
	First OOP FU
	　
	　
	　
	　
	　

	　
	Referral Dx
	　
	　
	　
	　
	　

	PMH
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	Family Hx
	　
	　
	　
	　
	　

	　
	PMH
	　
	　
	　
	　
	　

	　
	Anticoagulant
	　
	　
	　
	　
	　

	LOCATION ( Zone I to V)
	　
	　
	　
	　
	　
	　

	FITZPATRICK(I-VI)
	　
	　
	　
	　
	　
	　

	SUN DAMAGE
	　
	　
	　
	　
	　
	　

	MMS
	OT date
	　
	　
	　
	　
	　

	　
	Surgeon
	　
	　
	　
	　
	　

	　
	LA used
	　
	　
	　
	　
	　

	　
	OT TIMEs
	　
	　
	　
	　
	　

	　
	SIZE tumour
	　
	　
	　
	　
	　

	　
	SIZE defect
	　
	　
	　
	　
	　

	　
	Complete/incomplete
	　
	　
	　
	　
	　

	　
	total # layer
	　
	　
	　
	　
	　

	　
	total slides
	　
	　
	　
	　
	　

	CLOSURE:
	　
	　
	　
	　
	　
	　

	HISTOLOGY
	Dx
	　
	　
	　
	　
	　

	　
	Subtypes
	　
	　
	　
	　
	　

	　
	PNI
	　
	　
	　
	　
	　

	ORIENTATION
	　
	　
	　
	　
	　
	　

	COMPLICATIONS
	　
	　
	　
	　
	　
	　

	RECURRENCE
	　
	　
	　
	　
	　
	　

	REMARKS
	　
	　
	　
	　
	　
	　

	　
	　
	　
	　
	　
	　
	　

	　
	　
	　
	　
	　
	　
	　

	　
	　
	　
	　
	　
	　
	　


Appendix C - Consent Forms (English & Chinese)

I,(name)__________________________, ___________________(HKID)  am willing to participate in the research on “Moh’s micrographic surgery (MMS) in Hong Kong for the treatment of periocular basal cell carcinoma (BCC) through a multidisciplinary approach”. The study has been explained to my satisfaction by Dr.  ___________________. You are invited to participate in this research because your dermatologist or ophthalmologist believe, with good reason, that the lump around your eye is a cancer that can potentially cause a lot damage to the area or even cause death without proper treatment.

Purpose of Research
To introduce the use and investigate the safety and efficacy of MMS in the treatment of periocular BCC in Hong Kong.
Procedures
The tumor will be removed in the operating theatre after you have received adequate local anesthesia.  It will be carefully marked and sent to the pathology laboratory.  The pathologist is going to make very thin cut of the mass and examine the margin carefully.  Any remaining tumor will be excised and this procedure will be repeated until all tumor parts are removed.  The wound will then be closed on the same day or the next.
Expected Duration
You are seen today by the ophthalmologist and we will try to arrange the removal of the mass within next 2 weeks.  You will be seen at postoperative week 1, 4, 12, 26 and 52 to look for any surgical complication and recurrence.
Potential Risks or Discomfort
There may be some discomfort during the procedure. Excision of tumor will leave a scar and may damage certain important structure around the eye.  Your eyelid may droop or may not close well.  There is always a risk of recurrence or metastasis of the tumor.

Alternatives
We can offer standard surgical excision with frozen section margin control.
Potential Benefits
MMS offers the best chance of cure and lowest recurrence rate as the treatment of skin cancer in other parts of the body.  Overseas evidences also favor the use of MMS in the treatment of periocular BCC.
I understand that I can withdraw from the study at any time with no effect on the choice of treatment I may receive.  I understand that my identity and data will be kept confidential. 

___________________________
____________________________
_________________________

Name in Block Letter (Participant)

Signature


Date

___________________________
____________________________
_________________________

Name in Block Letter (Investigator)

Signature


Date
____________________________
____________________________
_________________________

Name in Block Letter (Witness)

Signature


Date
附錄 C
 - 同意書 (中文及英文)

本人 (姓名) ____________________ (香港身份証號碼) ________________願意參與名為「Moh’s手術作為於香港處理眼部基皮細胞癌的治療方法」之研究。此研究之詳情已經由 ________________ 醫生向我作詳細的解釋。閣下被誠邀參與此研究，是由於閣下的皮膚科或眼科醫生認為，假若眼晴附近的腫瘤沒有得到適當的治療，將有機會對週遭的組織構成損害，甚或導致死亡。

研究目的

將Moh’s手術作為治療，眼部基皮細胞癌的方案引進本港，及研究其功效及安全性。.

程序

閣下會在足夠的局部麻醉下接受腫瘤切除手術。腫瘤經仔細的確認後，會被送至病理學實驗室作詳細的化驗。病理學家會將之細分為很薄的切片，並對其邊緣位置作詳細的檢查。此程序將會不斷重複，直至所有腫瘤被證實完全切除。傷口將於當天或翌日縫合。

預計需時

閣下今天被眼科醫生接見後，將儘量安排於兩週內接受腫瘤切除手術。其後之覆診時間為手術後1週、4週、12週、26週及52週，其目的為處理及排除任何手術後的併發問題及腫瘤之復發。

潛在風險或不適

手術可能帶來某程度的不適。腫瘤切除的位置會留下疤痕，及有機會對週遭的組織造成損害。眼皮或許會下垂或不能完全蓋上。腫瘤復發或擴散的機會亦存在。

其他選擇

我們能提供傳統的邊緣樣本冷卻化驗的腫瘤切除手術。

潛在的好處

Moh’s手術是目前針對身體其他皮膚腫瘤之最完整切除，及最低復發機會的手術法。海外的數據亦支持Moh’s 手術為眼部基皮細胞癌有效的治療方法。

本人清楚擁有隨時退出參與此研究的權利，亦不會對治療造成任何負面的影響。本人亦明白本人的身份及資料會被保密處理。

 ______________________
_________________________
_______________

姓名 (參與者)


簽署 



日期

______________________
_________________________
_______________

姓名 (研究員)


簽署



日期

______________________
_________________________
_______________

姓名 (見證人)


簽署



日期
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