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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  Yes
Can you record movies/images using your own microscope camera? (Y/N)  Yes.  Surgical videos can be recorded through our wet lab microscopes.
A headmounted video system may provide more optimal results for certain shots (which we do not currently have).
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.
2. Does your protocol include software usage? No
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
3.5 Removal of OSLG
3.8 Removal of PSLG
3.12 Incision of capsule around head of ILG
3.13 Open capsule over entire tail of ILG
3.15 Remove tail of ILG

4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
The single most difficult aspect of this procedure is identifying and safely removing the entire superior lacrimal glands, both orbital and palpebral portions, which lie deep within the orbit and extend into the upper temporal eyelid. Success can be insured by meticulous attention to surgical dissection and a good familiarity with the orbital anatomy of the rabbit.

3.5.1.
3.9
5. Will the filming need to take place in multiple locations? YES
If yes, how far apart are the locations?   10 min walk indoors


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee. 

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Robert Honkanen: _ Our safe, reproducible method for complete dacryoadenectomy in rabbits creates a consistent state of aqueous deficient dry eye useful for studying disease physiology and efficacy of therapeutic interventions.

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.2. Robert Honkanen: removal of the superior orbital and palpebral lacrimal glands significantly improves the consistency and severity of induced dry eye, and limits compensatory changes in tear production to ocular surface tissues.

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.


OPTIONAL Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.3. Liqun Huang:  Lacrimal gland tissues lie deep within the orbital compartment adjacent to a large vascular structure. Familiarity with this anatomy will greatly aid removal and help prevent surgical complications.

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.4. Liqun Huang: Removal of the lacrimal gland system is a moderately complex technique involving multiple incision locations and surgical planes which is best demonstrated visually.

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.



Introduction of Demonstrator: (Said by you on camera)

1.5. Author Name: Helping to demonstrate the procedure will be Huang Wei, a grad student from my laboratory. 

1.5.1. INTERVIEW: Author saying the above 
1.5.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.



Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.6. All vertebrate animal studies were completed in accordance and compliance with all relevant regulatory and institutional guidelines. All studies were approved by the Institutional Review Board of Stony Brook University and performed in accordance with the Association for Research in Vision and Ophthalmology (ARVO) statement for the use of animals in ophthalmic and vision research.

Section - Protocol
2. Removal of the Nictitating Membrane
2.1. Begin by bilaterally removing the nictitating membrane [1]. Use a micropipette to apply 25 microliters of preservative-free 1% lidocaine to the eye [2] and insert a lid speculum between the eyelids [3]. 
2.1.1. WIDE: Establishing shot of talent at the work bench with anesthetized animal.
2.1.2. Talent applying lidocaine to eye. 
2.1.3. Talent inserting the lid speculum between eyelids. 
2.2. Grasp the nictitating membrane at its apex with 0.3 forceps and pull it over the corneal surface [1]. Then, inject approximately 0.3 milliliters of 1% lidocaine with 1: 100,000 epinephrine into the subconjunctival space using a 26-gauge needle [2]. This will form a modest-size bleb over the nictitating membrane [3]. 
2.2.1. Talent grasping the nictitating membrane with forceps and pulling it over the corneal surface. [Shots 2.2.1 – 2.3.2 combined]
2.2.2. ECU: Talent injecting lidocaine into the subconjunctival space.
2.2.3. ECU: Modest size bleb.
2.3. Remove the wire speculum and wait approximately 5 minutes for the lidocaine and epinephrine to take effect [1]. Meanwhile, perform the same procedure on the other eye [2]. 
2.3.1. Talent removing the speculum. 
2.3.2. Talent beginning to work on the other eye.

2.4. When ready, replace the wire speculum [1], grasp and extend the nictitating membrane over the corneal surface with the forceps [2], and cut the membrane at its base with tenotomy scissors [3]. 

2.4.1. Talent replacing speculum.  [Shots 2.4.1 – 2.5.2 combined]
2.4.2. ECU: Talent grasping and extending the nictitating membrane. 
2.4.3. ECU: Talent cutting the membrane. 

2.5. Remove the wire speculum [1] and place topical antibiotic ointment over the corneal surface [2]. 

2.5.1. Talent removing speculum.
2.5.2. Talent putting topical antibiotic over the corneal surface. 


3. Complete Surgical Dacryoadenectomy 
3.1. To remove the orbital superior lacrimal gland, or OSLG, infliltrate the incision sites with a 50:50 mixture of 2% lidocaine and 1:100,000 epinephrine with 0.5% bupivacaine [1]. 
3.1.1. ECU: Talent infiltrating the incision site.
3.2. Then, use a Colorado needle connected to an electrosurgical unit to make the skin incisions along the surgical markings [1]. Typical settings are between 10 and 15 units for both cut and coagulation but can vary depending on clinical response [2]. 
3.2.1. Talent making the skin incisions. 
3.2.2. Electrosurgical unit with appropriate settings.
3.3. Apply opposing tension across the skin incision to separate the tissues and expose the underlying frontoscutularis muscle fibers [1]. Then, apply medial pressure on the globe to aid visualization of the OSLG, which is seen as a bulging tissue located just medial or deep to the frontoscutularis muscle fibers [2]. 
3.3.1. ECU: Talent exposing the frontoscutularis muscle fibers.
3.3.2. ECU: Talent exposing the OSLG. 
3.4. If necessary, move the muscle fibers to the side to expose the underlying incisure [1] and use toothed forceps with capsulotomy scissors to gently retract and cut the fibrous capsule over the OSLG [2]. 
3.4.1. Talent moving muscle fibers to the side. 
3.4.2. Talent retracting and cutting the fibrous capsule over the OSLG.

3.5. Using forceps, grasp the OSLG gland tissue and gently pull it out through the superior incisure using a hand over hand technique [1]. Cut small, fibrous bands with the capsulotomy scissors to free the gland from its position in the orbit [2]. Videographer: This step is important and difficult!

3.5.1. Talent grasping the OSLG gland and pulling it out. 
3.5.2. Talent cutting the fibrous bands to free the gland. 

3.6. When the gland has been removed, use generous cautery with the Colorado needle to create tissue char, truncating the gland within the incisure as deeply as possible. This will later serve as a confirmatory landmark during the removal of the palpebral superior lacrimal gland, or PSLG [1]. 

3.6.1. ECU: Talent creating tissue char and truncating the gland.

3.7. To remove the PSLG, evert the upper eyelid with a cotton-tipped applicator [1], which will make the bulbous end of the PSLG visible [2]. 

3.7.1. Talent everting eyelid. 
3.7.2. ECU: Bulbous end of the PSLG.

3.8. Engage the PSLG with toothed forceps and retract it from the eyelid surface while using capsulotomy scissors to cut around its base and separate it from the underlying tarsus [1]. Control moderate bleeding with the monopolar cautery [2]. Videographer: This step is important!

3.8.1. [bookmark: _GoBack]ECU: Talent engaging PSLG with forceps and cutting around its base. [Shots 3.8.1 – 3.12.2 combined]
3.8.2. Talent using monopolar cautery to control bleeding. 

3.9. Apply continuous traction on the separated tissue plane for dissection, which will allow the main excretory duct of the superior lacrimal gland, or SLG, to be removed as well [1]. Videographer: This step is difficult!

3.9.1. Talent applying continuous traction on the separated tissue.

3.10. To resect the larger inferior lacrimal gland, or ILG, use the Colorado microdissection needle to incise and separate the skin, the depressor muscle of the inferior palpebra, the zygomaticolabial part of the zygomatic muscle, and the orbicularis muscle [1]. Maintain hemostasis with the monopolar cautery [2]. 

3.10.1. Talent cutting through tissue. 
3.10.2. Talent maintaining hemostasis. 

3.11. As the incision is carried deeper through the skin marking, look for the sheen of a fascial plane over the zygomatic bone or superficial part of the masseter muscle [1]. At this point, maintain the tissue plane and carry it superiorly toward the orbital rim [2].

3.11.1. Fascial plane appearing as incision is carried deeper.
3.11.2. Talent maintaining the tissue plane and carrying it toward the orbital rim. 

3.12. Identify and incise the capsule surrounding the ILG [1], then identify the tan tissue of the ILG. Only the anterior portion of the ILG head will be visible, but it can be followed medially as it passes beneath the zygomatic arch and transitions into the tail [2]. Videographer: This step is important!

3.12.1. Talent incising the capsule surrounding the ILG. 
3.12.2. ECU: Tan tissue of ILG head.

3.13. Use tenotomy scissors to cut the orbital septum along the inferior rim exposing the more posterior portion of the ILG tail [1]. Once the tissue plane is identified, extend the dissection posteriorly along the entire incision line [2]. Videographer: This step is important!

3.13.1. Talent cutting the orbital septum and exposing the posterior portion of the ILG tail. 
3.13.2. Talent extending the dissection posteriorly along the incision line. 

3.14. Use extreme care to not damage the blood supply, which the ILG receives from branches of the carotid artery [1]. 

3.14.1. ECU: Blood supply. 

3.15. Once the entire ILG has been exposed, remove it. If the tail terminates under the posterior canthus, see the manuscript for excision directions [1]. Due to its large size, it can be preferable to cut the gland in half [2] and remove the head separately from the tail [3]. Videographer: This step is important!

3.15.1. Exposed ILG. 
3.15.2. Talent cutting gland in half. 
3.15.3. Talent removing gland. 

3.16. After the gland has been removed, close the deep connective tissue plane with multiple interrupted 5-0 ethylene terephthalate sutures [1]. Then, close the superficial muscles and skin with a running 6-0 polyglactin 910 suture using 0.3 tissue forceps and a needle driver [2]. 

3.16.1. Talent suturing the connective tissues. 
3.16.2. Talent suturing the superficial muscles and skin. 

Section – Results
4. Results: Confirmation of Dry Eye Disease Post Dacryoadenectomy
4.1. This surgical approach has successfully been used to induce dry eye disease, which was confirmed with a panel of clinical and laboratory markers [1]. During the 8 weeks of observation, the mean tear break-up time was suppressed by more than 75% of preoperative levels [2]. 
4.1.1. Table 1. 
4.1.2. Table 1. Video Editor: Emphasize first row (Tear break-up time).
4.2. Similarly, the Schirmer’s tear test decreased by approximately 50% [1] and the tear osmolarity increased by 10%, which is consistent with dry eye disease [2].
4.2.1. Table 1. Video Editor: Emphasize third row (Schirmer tear test).
4.2.2. Table 1. Video Editor: Emphasize second row (Tear osmolarity).
4.3. Rose Bengal staining of the cornea also increased and did not show signs of recovery during the 8 weeks of follow-up. All eyes that underwent dacryoadenectomy (pronounce like this) developed similar changes that were evident 1 week after surgery [1]. 
4.3.1. Figure 8.



Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

5.1. Robert Honkanen: Complete surgical resection is easiest if the orbital superior lacrimal gland is removed first [1]. It is important to expose all lacrimal gland tissue margins completely [2].

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
5.1.2. Use 3.4.2. 
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