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Tim Trinh presentation start and end times: 1:00 p.m.-2:00 p.m. =1 hour 
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Dr. Tim Trinh Paragraph Summary 

The Underestimated Role of Meibomian Gland Dysfunction in Dry Eye Disease: This 
presentation is a review of the pathophysiology associated with MGD and discusses the 
role of hyperkeratinization of the terminal duct due to hormonal and environmental 
factors. Increase in lipid viscosity combined the keratinization will lead to glandular 
atrophy. Diagnosis of MGD requires good clinical slit lamp examinations, 
questionnaires and can benefit from meibography. The presentation discusses how to 
interpret meibography and a few cases and examples of Meibography related atrophy 
are presented. 
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Underestimated Role of Meibomian Gland Dysfunction in Dry Eyes 
Mann (Tim) Trinh, O.D., F.A.A.O. 

277 Hampshire Road, 
Thousand Oaks, CA 91361 

Outline: 

Anatomy: 

1) Arrangement ofMeibomian Glands 
2) Dimensions of Glands 
3) Embryologic Development 
4) Histologic appearance of Meibomian Glands 

a. Role of Acinus, Connecting Ductules, Central Ducts, Excretory Duct 

Physiology of Meibomian Glands 

1) Secretion Mode 
2) Mechanisms of Secretion and Delivery 
3) Lid Topography and Meibomian Gland Function 
4) Innervation 
5) Keratinization 

Lipid Synthesis in Meibomian Glands 

1) Review of fatty acid synthesis 
2) Proteins and the meibomian gland 

3) Physical Properties of Meibomian Lipids 
4) Regulation of Meibomian Gland in Health and Disease 

Androgens and role in regulation of sebaceous glands 

1) Influence of Androgen Deficiency and Treatment 
2) Estrogens Regulation of Sebaceous Glands 
3) Estrogen regulation of Meibomian Glands 
4) Progestin Regulation of Sebacceous Glands 
5) Progestin Regulation of Meibomian glands 
6) Sex Steroid Involvement in Sex Differences in Meibomian Glands 
7) Effect of All Trans Retinoic Acid on Meibomian Gland. 

Pathophysiology and Pathology 

1) Hyperkeratinization is major reason for obstructive MGD. 
2) Cytology of Mei burn: Meibornian Secretion. 
3) Acinar Atrophy 
4) Influence of Aging 
5) Basement Membrane Thickening of Acini 
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6) Influence of Blood Supply 
7) Role of inflammation 

Interacting Pathways in the Pathogenesis of MGD 

I) Obstruction 
2) Hyperkeratinizations 
3) Altered Cell Differentiation 
4) Seborrhea 
5) Influence of Bacteria 
6) Inflammatory Mediators 
7) Physiological Aging Process 
8) CL Wear 

Diagnosis: 

1) Clinical tools available for imaging 

Treatments: 

1) Lipiflow, Miboflow, Blephex, Treatment protocols 
2) Role of Omega 3's and therapy 
3) Anti-inflammatory 

5
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Date: November 61h, 2016 

DRY EYE 
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10% or ~U1nt, with dry 
•v1 have asolely 1queous- d1flclent dlsord1r. -~..........__
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Learning Objectives 

• Learn to differentiate Aqueous Deficient Dry Eyes and Evaporative 
Deficient Dry Eyes 

• Understand how to diagnose Meibomian Gland Dysfunction 

• Understand principles and application of Meibography 

~- -··· .... .... ...... ............ 


Practical Assessment of Dry Eye Tests 

• Patient Questionnaire - OSDI, SPEED TEST 
• Patient Health History 
• Tear Film Break Up Time 
• Tear Meniscus 
• Ocular Surface Staining with Fluorescein and Lissamine Green 
• Examination of Eyelid Margins and Meibomian Gland orifices with 

expression of Meibomian Gland Dysfunction 

;;ii.; •• ., .. ... .. .. I ~ 

Patient Health History 

Rlu ft<lo.-. lor dry •Y. din,.. 11) 
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Tear Break Up Time 

Normal range lies between 20 and 
30 seconds. 

<1 0 seconds Dry Eyes 

<5 seconds Severe Dry Eyes 

Tear Meniscus 

>0,2-0.4 mm Normal 

<0.2 mm Hyposecretlon 
Think Aqueous Deficiency 

>0.40 mm Hypersecretlon 

I .. I 4 • I • t I i f • i • J ~ I I • • 

What is Meibomian Gland Dysfunction? 

• Hyperevaporative disorders, mostly caused by dysfunction of the 

Meibomian glands, and mixed hyperevaporative/aqueous-deficient 

forms account for more than 80% of cases 


• Melbomlan gland dysfunction is blockage or atrophy of the melbomian 
glands resulting in decreased lipid production. 

Temporal Lid Parallel Conjunctiva! Folds 
Slh limp Evalu•tlon lid Par1llt l ConJunctlv1I Fokk: 

"-'!!lull.i f1offl 1'11!-US.Cd lt!CtlO l"t bt\WHII U\M IW, lfl\1,1 
conjunctiva . 

Gr.id1-dScal10-3 

84,9%Sensltlvitv for Ory Eyes 

90%Spec1Ficily rorOryEy., 

,....... ~,,.,.,,.... -... 
·-· 

Corneal Staining and Grading 

Clinical Signs of MGD 
i!SIM : ib·II Ii J • .,:.5;.;:;; 

vascul1rlted ud M1rJlns o • Clffr 

Alterad Mucocut1neo1.11 l • Cloudy 


2 • CloLkfy; puUcul1te 
!l•Toothp1st• 
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Arrangement of Meibomian Glands 

Heinrich Melbom (1638·1700) flnt publishtd In 1666. 

Number or upper 1l;inds: 25·40, Madl;in: 31 
·Av,r11eltnath: 55mm 
-Caltulal•dvolume:26mfcroliten 

Number o( lower 1l1nds: 20-30, Median: 26 
·Aver11eltnflh: 2mm 
• C1kulated volumt: 13 mlcrollten 

W>o!IIOll•ldor""--C91 __ f_H 
Sl"abHar,lJ tdl U II Vol Ip 11~ Urt>M, 
~-t1N1 

Histologic Appearance of Meibomian Glands 

:---; _:. 
Aclnus: 150-200 um dlilmettr

Gw • Contain secretory ctlls c1lltd malboc.,te 
• Melbotyt, develops on outer lilytrs and ml1ra1e cenlr.iL'yG:'v 

Connac1ln1 Ductu1e: 150um lofll and 30-50tim wide
G .CJ ·str1tified squ;imous 1plth1llurn 


0: 0. 
Centr1I Duct; 100-lSOum fn dl1m1t1r, wider lumen 

• stratified squilmous epitheliumGJµ 
E)(c,atory Duct: 0 50mm Iona, 

•cornlfledlilplthellum8~ ~ 

..,_,,.M11-eu----....ea1n.aa.uet., 
-,~Jr.L,.IC«-1 111,eu•.,....., .. ___ 

tlU##Utlff - QU,Uffflilfflll 

-----.,..,___,_•..-.co1,n 

-
....,-~- . ...,1._ ......... , ._• . .__ 


Histologic Appearance of Meibomian Glands 

Ac1nus: 150-200 um dl1mete1 
- Contilln secrttory c1lls called meibocyte 
-Melbocytedtvtloi»onoutarlayers ilndml1ratettnlri1lly 

Connecting Ductule: 15Ch.im long and 30.SOum wide 
,,1n11lh11I $,CI IHM*II 1mltlu1r.vm 

C1nlrill Duct: l00-150um In dl~m1ter, wider lum1n 
• w11lfl•d' )qu1mo1-111 .~11~-, 

Ei<cfltory Duct: 0 50mm 10111 
•cornified epith1lh,1rn 

Physiology of Meibomian Glands 

Greater build up or Meibum during the sleeping hours, 

Mechanical contraction or M. Orblcularis muscle during blink 
mllks glands towards eKternal epidermis with relaxation of mar9lnal 
muscle or Rlolan leading 10 lhe expression. Muscles work in opposition 

.Active glands in only 45% of gland openings at one time and a decrease or 

.Active glands by 50% between age 20 lo 80. 

Hormonal Factors Impacting Sebacceous Gland and Lipid 
Production 

~Mtii&MUN 
Andro1tn (ex. A.ldost•n>n•, lncrHH lncrHH Downrqulat.-s ktratlnlutJon and 
Testod.1rone) up,..1ulattsHpldproductlonthntu1h 

11nt1r11ul1tlon 

Enroun Oa<:rHSI OtcrHH 	 Uprqulate, 1enes assoclat1d with llpld 
l>l'Hkdown 1nr.l. l ll!JOll'UII weirws 'wl!l'I 
ltpld form1Uon 

lnutlM 	 Aldi In chemluil ructloo by .ctMtln& 
HMG ,-rudu. 1111 Upld foun!lon 
C11c1d• 

:::.:...,i-......-::::.:;-~':' ' ..... , ... ~ .._, 	 ....""""' 
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External Factors Leading to Meibomian Gland Dysfunction 

Erwl,vnm-,,t,I - Compute, 

u.... 
...,.. Bl0ch1• and ~rophy 


Contact ltnS w.., Pr•mehlfe drvp ouc of ffl1!1bomltn 1llnds, Edolofy unknown. 

Seborthu 	 Bacteria on ..,-.lkb can brw1k d&wn f.ltty adds thal can penetrate the 


epldarmls of eyellds and <II.ti* 1nn1mmUk)n end hvperlleraUnluUon 


Rttlne>ld (llorllinolnl-Pro1~• ThkunI,. and ktr.Unlutton olducu, nKrOtlt otmtlboml,n 1llr)d uJnar. 

Aultl Medication and ~In, 

M1bUp 


Available Meibographers: 

e 

I ~ • 

l1PJSCAN OCUlUS KERATOGRAPH MEIBOX MEIBOGRAPHER 

......... ; ..... ......... . 

Meibography Gland Grading 

Pathophysiology of Meibomian Gland Dysfunction 

.......................... )T "l ~I 


Application of Meibography Imaging 

• Ability to visualize obstructions that may be occurring underneath 

surface of lids 


• Establishing baseline measurements pri or to contact lens wear 
• 	Pre-s creen candidates for Meibomian Gland Dysfunction related dry eye 


comp lications. 


• Enhance surgical outcome by proactlvely treating dry eyes. 
• Set patient expectations for dry eye related complications that may not 


be surgically related. 

• Monitor impact of Hormone Repla cement Therapy on MGD 
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Sl1nilfcant11landularshortenln1 Focal blockaae of Melbomlan Glands 

Sl1nlflcllnt Glandular Atrophy Chronic 8lepharltls with Gland Drop Out 32 y.o. female with contacl lens Intolerance Dallln 42 yo, male with complainl ol sensitive eyelid OD and pain 

Total0ne4hourweartlme 

Lipiflow in Office Treatment Therapies 

Treatman1: HHt pulutlon therapy from Inside out 
Pro: Pulsation and heatlna mllk11lands and has ~en shown to 
provlderellefforlyear. 

Con: Cost to patient end replacement perts 


Miboflow In Office Therapy 

Treatment:Heattr,mslerlHln1Thermalpaddleandultrasound,., 
l'-v,l.Ow°(ltt l 1.fl1e11',r•lrHim.,.11 

Con: No studllts for Iona term efficacy, may require 2·3 visits ror 

lon11erlastln1effects 

••I .... J I I I I I I • • •• • .. • • • "- • • • 

Conclusion: 

• Treatment of dry eyes requires the proper assessment to aid in the 

classification of evaporative versus aqueous deficiency. 


• External lid margin slit lamp evaluations can provide significant clues 

towards the underlying possibility of Meibomian Gland Dysfunction. 


• Meibography can provide valuable information for long term dry eye 
management by creating a comprehensive and repeatable baseline 
measurement. 

10 5 
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ltl ,.,1,,1,,11 11·········':fl'Tf1 

Questions? 

Rererencn: 

~1 11 1 rcafl ~ ll';OLil ~ ~t:i:a A. T1m~1uL'hl T, Amano S. Contact lens wear Is associated with decrease of Melbomlan 
11ands. oPhrholmolo(Jy. 2.IJCJil.Tj 1lcr.::n-:1 -u 1,1. 

Arlt, R, lloh K, Inoue K, Amano S Noncontact Infrared melboaraphy to document a11e-rela1ed chan1~ of lhe melbomlan 
11l;mds In ii normal populaUon. Ophlha/mology. 2008;115:911~15, 

The DeflnlUon and Cluslflcallon of Dry Eye Disease: Report or the Definition and Classlflcatlon Subcommittee of the 
lnterno1tlonal Ory Eye Wark Shop (2 0 0 7) THE OCULAR SURFACE/ APRIL 2007, VOL 5, NO 2 

Hetll1enhaus A, Koch JM, Kruse FE, Schwarz C, Waubke TN: Dlaa:nosls ;ind and differentiation of dry eye dlsordeBJ, 
Dla11nos1ik und Ditferenzlerun1 van 8en111tzun1s.s10run1en Der Ophthalmolo11e 1995; 92: 6-11 

Tonal, Chaurasla SS, Mehta JS, Beuerman RW: Screenlna for melbomlan aland disease: Its relallon to dry eye subtypes 
and symptoms In a tertiary r1lemll clinic In sln1apore lrwest Ophthalmol Vis Sci 2010; S1: 3449-54 

Erich Knop, Nadja Knop, Thomn MIiiar, Hlroto Obata, and D1vld A Sullivan The lntemallonal Workshop on Melbomlan 
Gland Dyduncllon: Report of the Subcommittee on Analomy, Phyilolo1y, and Pa1hophyslolo1y olthe Melbomlan Gland 
IOVS, Speclel Issue 2011, Vol 52, No 4 

Gerd Geerlln11,l Joseph Tauber,2 Christophe Baudouln,3 Elkl Goto,4 Yuklhlro Metsumoto,5 Terrence O'Brlen,6 Maurizio 
1iabni;f,p, :'l' 1t;uuci Tiubor.a ~ ll\dJi.tln ilfd u:iltS Tia 111UH'1 1t1111ru l 'M.i1llh)') oo -.1aJ'bo, m111n (i l1 nd 
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Mann D. Trinh, O.D., FAAO - TPG Certified 

Office number: 805-495-4625 Email: AECOptometry@gmai l.com 

EDUCATION 

WORK 
EXPERIENCE 

FOURTH YEAR 
CLINICAL 
OUTROTATION 
EXPERIENCE 

Veterans Affairs (VA) Central California Health Care System 
Optometric Residency - July 1st, 2007 to June 30th, 2008 
Emphasis: Management and treatment of ocular disease including glaucoma treatment and 
management, diabetic examinations, cataract evaluations and co-management. 
Minor Emphasis: Low vision, specialty contact lens fitting, specialty procedures 

Completed Advanced Competence in Medical Optometry- National Board of Examiners in 
Optometry 2010. 

University of California Berkeley, School of Optometry 
Doctor of Optometry 
Degree conferred: May 2007 

University of California, Los Angeles 
Bachelors of Science in Biochemistry 
Degree conferred: June 2003 

All EyeCare Optometry (Owner)-(August 2010- Current) 
Description: Primary care optometry, medically necessary contact lenses and emergency medical 
eye care. 

Independent Optometrist- (December 2008-2011) 
Description: Contract doctor for private offices, ophthalmology (LASIK and General 

Ophthalmology) practices, commercial practice. 


Alpert Vision Care - (August 2009- October 2010) 

Description: Primary care optometry 

Address: 20929 Ventura Blvd., Woodland Hills CA 91364 


Wink Optometry - (August 2009- October 2010) 

Description: Primary care optometry 

Address: 4783 Commons Way, Calabasas CA 91302 


California Eye Specialists - (October 2008 to December 2008) 

Description: Primary care optometry in an ophthalmology setting. Pediatric to geriatric exams 

and specialty contact lens fittings. 

Address: 855 W. Foothill Blvd., Monrovia, CA 91016 


Fresno VA - Fee-Basis Contractor - (July 1, 2008 to September 1, 2008) 

Description: Primary care optometry in a high pathology clinical setting 

with emphasis on geriatric ocular diseases. 

Address: 2615 E. Clinton Ave., Fresno CA 93703 


Clinical Research Center (May 2004 to August 2004) 

Clinical Research Assistant under Dr. Meng Lin, O.D. for contact lens solutions study 

Description: Responsible for subject recruitment and screening, providing explanation of patient 
protocols, scheduling, management and payment of subjects. 

VA Central California Health Care System (May 2006 to August 2006) 
Preceptors: Barnie Lim O.D., FAAO; Nicholas Chan O.D., FAAO 
Description: Hospital based optometry 

12
Mann Trinh, O.D. 

mailto:AECOptometry@gmail.com


AWARDS 

PROFESSIONAL 
AFFILIATIONS 

LECTURES 

POSTERS 
PRESENTED 

REFERENCES 

Alameda Medical Center (August 2006 to October 2006) 
Preceptor: Glen Ozawa O.D., FAAO 
Description: Community based outpatient clinic in an underprivileged neighborhood. The 
patient population ranged from pediatric to geriatric examinations with a heavy prevalence of 
ocular diseases. 

Vandenberg Airforce Base (October 2006 to December 2006) 
Preceptor: Lt. Col. Timothy Nelson O.D. 

Description: Military based optometric clinic with patient population ranging from infant 

toddler to geriatric. 


VA San Francisco Medical Center (January 2007 to March 2007) 
Preceptors: Bernard Dolan M.S., O.D., FAAO; Andrew Mick O.D., FAAO 
Description: Primary care optometry with emphasis on geriatric ocular diseases. 

University of California Berkeley, School of Optometry Contact Lens Clinic 
Description: Advanced contact lens fitting including RGP, multifocal lenses, keratoconus fitting, 
bitoric fittings. 

Vision West Annual Scholarship Award 2007 
Walman Optical Leadership Scholarship 2006 - 2007 
California Optometric Association 
George I. Dean, Jr., OD Memorial Fund Leadership Award 2006 - 2007 
Berkeley Optometry Leadership Grant 2004 - 2005 

Fellow American Academy of Optometry - Inducted 2010 
American Optometric Association: Member 
California Optometric Association: Communications Officer - current 

An examination of a patient with Lipemia Retinalis 
Presented at Berkeley Practicum Continuing Education Program, January 2008 
Presented at Resident Conference UC Berkeley School of Optometry, August 2007 
Digital Poster Presented at SECO International Convention, February 2008 

A Graves' Diagnosis: Examination of Etiology and Pathology of Graves' Disease 
Presented at Resident Conference San Francisco VA, March 2008. 

Macular Degeneration: Advancements in Clinical Research 
Presented at Resident Forum, UC Berkeley School of Optometry, June 2008 

Bilateral Optic Nerve Swelling Associated with Maxillary Sinusitis 
Presented at American Academy of Optometry (AAO) Annual Meeting 2006 

An examination of a patient with Lipemia Retinalis 
Submitted and accepted for presentation at (SECO) 2008 

Ocular lschemic Syndrome Secondary to Asymmetric Narrow Carotid Artery. 
Presented at American Academy of Optometry (AAO) Annual Meeting, October 2008 

Available upon request. 

Mann Trinh, O.D. 2 
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