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March 23, 2017 

State Board of Optometry 

2450 Del Paso Road, Ste. 105 
Sacramento, CA 95834 

RE: Late submission of CE course approval-Taste of the Islands 8 Hour CE-April 30, 2017: 
Five Retinal Diagnoses You Don't Want to Miss; Cataract Surgery in Patients with Corneal Pathology; 
Buried Treasure: Connecting the Dots to Treating Binocular Misalignment; Patient-reported 
Outcomes with Lasik: Interpreting the PROWL study; What We Know about Topography Guided 
Refractive Surgery: Case Studies in Clinical Practice; Do You See What I See?; Crosslinking for Corneal 
Ectasia: The Evolution of Sciera Lenses; Blink and You'll Miss It: Dry Eye in the Cosmetic Patient; Is the 
Symfony Torie Lens the Answer for Every Eye Condition; Should My Glaucoma Patient with a 
Cataract have a MIGS Surgery; Vitreous: Friend or Foe; Is it Cancer? The Optometrist Role in the 
Diagnosis and Management of Periocular Skin Cancer; Oral Presentations of Systemic Disease: Case 
Presentations; Glaucoma Management: What Should I do Next? 

Dear Practice and Education committee, 

I am writing this letter in regards to late submission for the multi-course symposium titled "Taste of 
the Islands CE" scheduled for presentation on 04/30/2017. We are short of the 45 day submission 

request, and wanted to include a letter for late submission with our CE approval application. 

We continue to work diligently to get all required items to the board needed for CE approval in a 
timely manner. Due to multiple speakers at the upcoming CE, we had difficulty obtaining all the 
lectures to meet the submission requirement timeline and would appreciation your consideration of 
our continuing education approval request. 

Please feel free to reach out to us with any other questions. We look forward to continued relations 

with the State Board of Optometry and the practice and education committee. 

Coastal Vision Irvine Coastal Vision Orange Coastal Vision Long Beach 
15825 Laguna Canyon Rd., Ste. 201, Irvine, CA 92618 293 S. Main St .• Ste. 100. Orange, CA 92868 709 E. Anaheim St, Long Beach, CA 90813 

Tel: (949) 453-4661 • Fax: (949) 453-4663 Tel; (714) 771-1213 • Fax: (714) 771-7126 Tel: (562) 591-7700 • Fax: (562) 591-1311 
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7:50 am-8:00 am 
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8:25 am-8:50 am 

8:50 am-9:15 am 

9:15 am-9:40 am 

9:40 am-10:05 am 

10:05 am-10:30 am 
10:30 am-11 :oo am 
11 :oo am-11 :50 am 
11:50 am-12:15 pm 
12:15 pm-12:40 pm 
12:40 pm-1:50 pm 
1:50 pm-2:15 pm 
2:15 pm-2:40 pm 
2:40 pm-3:05 pm 

3:1 o pm-3:35 pm 

3:35pm-3:40 pm 
4:00 pm-4:25 pm 
4:25 pm-4:30 pm 

Registration & Breakfast 
Dan B. Tran, MD 
Timothy You, MD 
Jennifer Lee Wu, MD 

Gary Lovcik, OD 

Elizabeth Hofmeister, 
MD, MC, USN 

Dan B. Tran, MD 

Madhu Agarwal, MD 
Break 
Jennifer Lee Wu, MD 
Justin Kwan, OD, FAAO 
Jeffrey Joseph, MD 
Lunch/Luau 
Dan B. Tran, MD 
Betsy Nguyen, MD 
Raj Rathod, MD, MBA 

Jeffrey Joseph, MD 

Lisa D. Garbut~ MD 
Betsy Nguyen, MD 
dosing Remarks/Raffle 

Welcome & Opening Remarks 
5 Retinal Diagnoses You Don't Want to Miss 
Cataract Surgery in Patients with Corneal Pathology 
Buried Treasure: Connecting the Dots to Treating Binocular 
Misalignment 

Patient-reported Outcomes with LASIK: Interpreting the PROWL Study 

What We Know about Topography Guided Refractive Surgery: Case 
Studies in dinical Practice 
Do You See what I See? 

Crosslinking for Corneal Ectasia 
The Evolution of Sciera Lenses 
Blink and You'll Miss It: Dry Eye in the Cosmetic Patient 

Is the Symfony Torie Lens the Answer for Every Eye condition? 
Should My Glaucoma Patient with a Cataract have a MIGS Surgery? 
Vitreous: Friend or Foe 
Is it Cancer? The Optometrist's Role in the Diagnosis and Management 
of Periocular Skin Cancer 
Ocular Presentations of Systemic Disease: Case Presentations 
Glaucoma Management: what Should I Do Next? 

*At time of prin~ pending CA Board of Optometry approval. Topics and speakers are subject to change. 

~ OASTALVISION 
Medical Group Inc. 
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Taste of the Islands 8 hour CE 
(11. of 15 lectures) 

Course Title: Vitreous: Friend or Foe 

Course Presentation date: 4/30/17 

Speaker: Raj Rathod, MD, MBA 

Target Audience: This lecture is intended for optometrist seeking continuing 
education 

Course Description: Discussion to include function, anatomy, development and 

biochemistry of the vitreous. Pathology and Age related changes; Syneresis, 

Asteroid Hyalosis, Vitreous Inflammations, Secondary inflammations, Active 

Toxoplasmosis, Hemorrhage, and procedures. 

CE Credit: .SO CE Units 
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1 Vitreous: Friend or Foe? 
Raj Rathod, MD, MBA 
Orange County Retina 

2 VITREOUS 

3 I. FUNCTION OF THE VITREOUS 
• A. Screen out UV and IR light 
• B. Provide a clear media for optical transmission 
• C. Protection of the retina 

4 

5 

6 II. ANATOMY 
• A. Largely an acellular, connective tissue structure 
• 1. mass of 3.9 grams 
• 2. approximately 99 % water 
• 3. 1 % solid
	
• 0.9% salts
	
• 0.08% protein
	
• 0.02% mucopolysaccharide
	

• 

7 

• 4. occupies 60 % of the globe 
• 5. index equivalent to the aqueous, n = 1.334 
• 6. some cells located in the anterior portion of the vitreous near the ciliary 
epithelium 

8 

9 

10 III. DEVELOPMENT OF THE VITREOUS 
• A. The primary vitreous develops at the end of the third embryonic week 
• 1. the primary vitreous is behind the lens vesicle and is formed by mesoderm that 
migrates between the optic cup and the lens vesicle 
• 2. is primarily the hyaloid vasculature 
• a. artery that supplies nutrients to the tissue behind the lens and the lens 

11 

12 III. DEVELOPMENT OF THE VITREOUS 
• b. the hyaloid vasculature dissolves before birth 
• i.the process is autolytic, i.e. the vasculature dissolves itself 
• ii. no macrophages enter the area from outside 

• c. the canal that is left after the primary vitreous dissolves is called the canal of 
Cloquet or the hyaloid canal 
• d. floaters 

5

1 



 

 

 
 

     
           

      
     
            

   

     
          

             
  

             
     

     
           

 
            

 
              

  

    

 

   
  

   
     

  
      
         

 

 

     
  

           
         
        
         

 

    

3/24/2017
	

13 

14 III. DEVELOPMENT OF THE VITREOUS 
• B. The secondary vitreous starts to develop by the ninth week 
• 1. this becomes the mature vitreous 
• 2. mostly acellular and fibrous 
• 3. synthesized by the primary vitreal cells and retinal glial cells, i.e., 
neuroectoderm in origin 

15 III. DEVELOPMENT OF THE VITREOUS 
• 4. eventually fills the globe and compacts the primary vitreous 
• a. there is a condensed area of vitreous that separates the primary and 
secondary vitreous 

• 5. the secondary vitreous has a condensed area of vitreous at its periphery 
• a. acts like an outer skin 

16 III. DEVELOPMENT OF THE VITREOUS 
• C. The tertiary vitreous (zonular fibers) begins to develop at 6 months 
embryonically 
• 1. the fibrous structure of the secondary vitreous condenses and forms the 
zonules 
• 2. the zonules merge with the lens capsule and the basement membrane of the 
ciliary body 

17 Persistent Hyperplastic Primary Vitreous 

18 

19 IV. VITREOUS ATTACHMENTS 
• A. Anteriorly 
• 1. Wieger's Hyaloideo-Capsular Ligament 
• 2. Ora Serrata (anterior vitreous base) 

• B. Posteriorly 
• 1. Optic Nerve Head (posterior vitreous base) 
• 2. Blood Vessels of the Retina and the Macula 

20 

21 

22 V. CELLS OF THE VITREOUS 
• A. Hyalocytes 
• 1. possibly originate from monocytes thus not intrinsic to the vitreous 
• 2. located in the anterior cortical vitreous near the ciliary body 
• 3. have a half-life of about a week 
• 4. only known function is to produce hyaluronic acid 

23 

24 VI. BIOCHEMISTRY OF THE VITREOUS 
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• A. Composition 
• 1. vitreous body 
• 2. vitreous humor 
• 3. collagen gives the vitreous its substance and the sodium hyaluronate provides 
the viscoelasticity 

25 VI. BIOCHEMISTRY OF THE VITREOUS 
• B. The human vitreous is typically a gel 
• 1. composed of randomly arranged collagen fibers and soluble hyaluronic acid 
(sodium hyaluronate) 

26 

27 

28 VI. BIOCHEMISTRY OF THE VITREOUS 
• C. Collagen 
• 1. the protein of the vitreous is called vitrosin 
• a. determined to be collagen for several reasons 
• i.has the amino acid hydroxyproline which is specific to collagen 
• ii. has a shrinkage temperature of 60 to 65 degrees centigrade, the same as 
collagen 
• iii. has the same X-ray diffraction properties as collagen 

29 VI. BIOCHEMISTRY OF THE VITREOUS 
• b. properties different from collagen 
• i.4% to 9% of the weight of vitrosin is a complex polysaccharide that can not 
be separated from it 
• ii. The polyacrylamide gel electrophoretic pattern of vitrosin does not match 
collagens types I, II, III or IV 
• iii. only 60% to 93% of the vitreous framework can be dissolved with 
collagenase 

30 VI. BIOCHEMISTRY OF THE VITREOUS 
• 2. the collagen content of the vitreous is highest where it is a gel, at the vitreous 
cortex 
• 3. there are species differences in collagen content 
• a. the higher the collagen content the higher the viscosity of the vitreous 

31 VI. BIOCHEMISTRY OF THE VITREOUS 
• D. Sodium Hyaluronate 
• 1. a repeating chain of disaccharide units made up of N-acetyl-D-glucosamine and 
D-glucuronic acid 

32 

• 2. the molecular weight is between 10,000 and 1,000,000 
• 3. hydrophilic in nature 
• 4. most concentrated in the cortical vitreous 

33 VI. BIOCHEMISTRY OF THE VITREOUS 
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• 5. turnover rate is 0.45 micro-grams/ day 
• 6. controls the viscosity of the vitreous 
• 7. the liquid portion of the vitreous increases with age 

34 

35 VI. BIOCHEMISTRY OF THE VITREOUS 
• E. Normal Ionic Composition 
• 1. the vitreous, except for collagen and sodium hyaluronate, is very similar to the 
aqueous 
• a. Oxygen 
• i.the oxygen in the vitreous comes from the arteries of the retina 

36 VI. BIOCHEMISTRY OF THE VITREOUS 
• b. Water 
• i.the water in the vitreous is exchanged about every 30 minutes 
• ii. water movement of 85 mm3 / min 

• c. Sodium 
• i.sodium enters anteriorly from the ciliary body and posterior chamber 
• ii. 90 % of the sodium in the vitreous is exchanged in 24 hours, mainly flows 
to the aqueous - demonstrated with intravitreal injections of hot sodium 

37 

38 

39 VI. BIOCHEMISTRY OF THE VITREOUS 
• d. Potassium 
• i.enters by active transport through the ciliary epithelium into the posterior 
chamber 
• ii. diffuses into the vitreous from lens and posterior chamber 
• iii. exits through the retina 

• e. Chloride 
• i.there is a gradient of chloride from the vitreous to the aqueous 
• ii. chloride removed via the retina and the posterior chamber 

40 VI. BIOCHEMISTRY OF THE VITREOUS 
• f. Phosphate 
• i.enters the vitreous via the ciliary body 
• ii. low concentration in the vitreous because is used by the retina 
• iii. if retina damaged, concentration of phosphate goes up in vitreous 

• g. Glucose 
• i.glucose diffuses into the vitreous from all tissues, principally the retina 
• ii. due to viscosity of vitreous, diffusion into vitreous slower than into 
aqueous 

41 VI. BIOCHEMISTRY OF THE VITREOUS 
• h. Proteins 
• i.the blood-vitreal barrier blocks the movement of most proteins into the 
vitreous 

8

4 



 

 

 

    
   

            
             

  
          

  

    
  

           
           

 
  

           
            

    

 

    
           

 
             
  

           
          

    
             

      
 
  

   
 

      

   
  

       
       
            

         

      
   

  

3/24/2017
	

42 

43 VI. BIOCHEMISTRY OF THE VITREOUS 
• F. The Blood-Vitreal Barrier 
• 1. a specific blood-vitreal barrier has been inferred from the many molecules that 
have different concentrations in the vitreous and the aqueous (thus not just an 
aqueous extract) 
• 2. few molecules penetrate the vitreous, small molecules penetrate better than 
large ones. 

44 VI. BIOCHEMISTRY OF THE VITREOUS 
• a. Fluorescein 
• i.intra-vitreal injections demonstrate that the blood-vitreal barrier is 27 to 38 
times more permeable in the outward direction than the inward direction for 
fluorescein 

• b. Antibiotics 
• i.most antibiotics do not have good penetration into the vitreous 
• ii. additionally when they are injected into the vitreous they are readily 
removed by a carrier mechanism 

45 

46 VI. BIOCHEMISTRY OF THE VITREOUS 
• iii. the carrier mechanism may be inhibited with the simultaneous injection of 
probenecid 
• iv. penetration into the vitreous appears to be related to the liposolubility of 
the compound 
• 1. chloramphenicol is highly lipid soluble and penetrates the vitreous from 
the blood stream well so that therapeutic doses are achieved 

47 Summary: Blood Vitreous Barrier 
• Active pump to remove substances - in retinal vessels, RPE, and ciliary epithelium 
• Lipid soluble substances have high permeability 
• Mechanical barrier 
• vitreous meshwork 

48 Blood Aqueous Barrier 
• Mechanical Barrier 
• vascular endothelium, RPE, ciliary body epithelium 

49 BIOCHEMISTRY OF THE VITREOUS 
• G. Metabolism 
• 1. only the hyalocytes exhibit metabolic activity 
• a. principally the production of sodium hyaluronate 
• b. if all the hyaluronate is removed with an intravitreal injection of 
hyaluronidase it will be totally reformed in 6 weeks 

50 VII. PATHOLOGY AND AGE RELATED CHANGES 
• A. Aging Changes
	
• 1. Syneresis
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• a. a breakdown of the vitreous gel 
• b. fluid filled cavities form 
• c. 65 % of those over the age of 60 have syneresis 
• d. higher incidence in myopes 

51 VII. PATHOLOGY AND AGE RELATED CHANGES 
• e. results in the fluid filled cavities enlarging and a possibility of the vitreous 
detaching from the retina 
• f. with detachment the patient reports "flashing lights" and "floaters" 
• g. more prone to retinal detachment 

52 VII. PATHOLOGY AND AGE RELATED CHANGES 
• 2. Asteroid Hyalosis 
• a. hundreds of small spheres of calcium soaps are seen in the vitreous 
• b. are attached to the fibers of the vitreous so they move when the eye moves 
but always return to the same position 
• c. not associated with any systemic condition 

53 

54 VII. PATHOLOGY AND AGE RELATED CHANGES 
• d. more common in the elderly 
• e. no clinical significance 
• f. does not effect vision 
• g. 3 times more likely to be unilateral than bilateral 

55 

56 

57 

58 

59 

60 VII. PATHOLOGY AND AGE RELATED CHANGES 
• 3. Synchysis Scintillans 
• a. usually bilateral 
• b. cholesterol crystals in the vitreous that are not attached 
• c. not associated with any systemic condition 
• d. no loss of vision 
• e. usually occurs before 40 

61 

62 Loa Loa Worm 

63 VII. PATHOLOGY AND AGE RELATED CHANGES 
• B. Vitreous Inflammations
	
• 1. Endophthalmitis
	
• a. painful condition associated with photophobia, redness and edema of the 

10
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conjunctiva and lids 
• b. rare 
• c. usually caused by a penetrating injury that introduces Bacillus subtilis (found 
in the soil) into the vitreous 
• d. infection usually destroys the eye, even with the administration of antibiotics 

64 Nail In The Vitreous 

65 

66 

67 

68 

69 VII. PATHOLOGY AND AGE RELATED CHANGES 
• 2. Secondary Inflammations 
• a. the majority of vitreal inflammations are secondary to inflammations of the 
choroid or retina 
• b. result in white blood cells in the vitreous that cause blurring of the retina and 
decrease in vision 
• c. generally resolves when the primary infection is treated 
• d. if vitreous does not clear may need to perform vitrectomy 

70 Active Toxoplasmosis 

71 VII. PATHOLOGY AND AGE RELATED CHANGES 
• 3. Hemorrhage 
• a. can be minimal or the entire vitreous can be full 
• b. can result from trauma, diabetes, HBP or blood dyscrasias, i.e., leukemia 
• c. the treatment depends on the primary cause of the hemorrhage 
• i.may just follow or may need a vitrectomy 

72 

73 

74 

75 VII. PATHOLOGY AND AGE RELATED CHANGES 
• C. Vitrectomy 
• 1. this surgical procedure was not performed until the 1970's 
• 2. incision made in pars plana 
• 3. micro-surgical instrument inserted 
• a. takes up a small piece of vitreous, cuts it, removes it and then replaces with 
an equal volume of saline 

76 

77 

78 
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79 

80 

81 

82 

83 

84 

85 
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Vitreous: Friend or Foe? 
Raj Rathod, MD, MBA 

Orange County Retina 

VITREOUS 

I. FUNCTION OF THE VITREOUS 

• A. Screen out UV and IR light 

• B. Provide a clear media for optical transmission 

• C. Protection of the retina 

II. ANATOMY 

• A. Largely an acellular, connective tissue structure 
• 1. mass of 3.9 grams 
• 2. approx mate y 99 % water 
• 3. 1 % so d 

• 0.9% sa ts 
• 0.08% prote n 
• 0.02% mucopo ysacchar de 
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• 4. occup es 60 % of the globe 
• 5. ndex equ va ent to the aqueous, n 1.334 
• 6. some ce s ocated in the anterior portion of the vitreous near the ci ary 

ep the um 

III. DEVELOPMENT OF THE VITREOUS 

• A. The primary vitreous develops at the end of the third embryonic 
week 

• 1. the pr mary vitreous 	s behind the lens vesicle and is formed by mesoderm
	
that m grates between the optic cup and the lens vesicle
	

• 2. is pr mar y the hya o d vascu ature 
• a. artery that supp es nutr ents to the t ssue beh nd the ens and the ens 

III. DEVELOPMENT OF THE VITREOUS 

• b. the hya o d vascu ature d sso ves before b rth 
• . the process s auto yt c e. the vascu ature d sso ves se 
• . no macrophages enter he area from ou s de 

•		 c. the cana that s eft after the pr mary v treous d sso ves s ca ed the cana of
	
C oquet or the hya o d cana
	

• d. f oaters 
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III. DEVELOPMENT OF THE VITREOUS 

• B. The secondary vitreous starts to develop by the ninth week 
• 1. th s becomes the mature vitreous 
• 2. most y ace u ar and f brous 
• 3. synthesized by the primary vitreal cells and ret nal gl a ce s,		.e., 

neuroectoderm n or g n 

III. DEVELOPMENT OF THE VITREOUS III. DEVELOPMENT OF THE VITREOUS 

• 4. eventua y f s the globe and compacts the primary vitreous 	 • C. The tertiary vitreous (zonular fibers) begins to develop at 6 
• a. there s a condensed area of v treous that separates the pr mary and months embryonically 

secondary v treous 
• 1. the f brous structure of the secondary vitreous condenses and forms the 

• 5. the secondary vitreous has a condensed area of vitreous at ts per phery zonu es 
• a. acts ke an outer sk n • 2. the zonu es merge w th the lens capsule and the basement membrane of 

the ci ary body 

Persi 
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IV. VITREOUS ATTACHMENTS 

• A. Anteriorly 
• 1. W eger s Hya o deo Capsular Ligament 
• 2. Ora Serrata (anterior vitreous base) 

• B. Posteriorly 
• 1. Opt c Nerve Head (posterior vitreous base) 
• 2. B ood Vesse s of the Retina and the Macula 

V. CELLS OF THE VITREOUS 

• A. Hyalocytes 
• 1. possib y or g nate from monocytes thus not ntr nsic to the vitreous 
• 2. located n the anter or cortical vitreous near the ci iary body 
• 3. have a ha f fe of about a week 
• 4. on y known funct on is to produce hyaluron c acid 

VI. BIOCHEMISTRY OF THE VITREOUS 

• A. Composition 
• 1. vitreous body 
• 2. vitreous humor 
• 3. co agen g ves the vitreous its substance and the sodium hya uronate 

provides the viscoe ast city 
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VI. BIOCHEMISTRY OF THE VITREOUS 

• B. The human vitreous is typically a gel 
• 1. composed of random y arranged col agen fibers and so ub e hya uronic 

acid (sod um hya uronate) 

VI. BIOCHEMISTRY OF THE VITREOUS 

• C. Collagen 
• 1. the prote n of the vitreous is called vitrosin 

• a. determ ned to be co agen for severa reasons 
• . has he am no ac d hydroxypro ne wh ch s spec f c to co agen 
• . has a shr nkage tempera ure of 60 to 65 degrees cent grade he same as co agen 
• . has the same X ray d ract on proper es as co agen 

VI. BIOCHEMISTRY OF THE VITREOUS VI. BIOCHEMISTRY OF THE VITREOUS 

• b. propert es d fferent from co agen		 • 2. the co agen content of the vitreous is highest where t s a ge , at the 
•		 . 4% o 9% of the we gh o v ros n s a comp ex po ysacchar de hat can no be vitreous cortex
	

separated rom t
	 • 3. there are species d fferences in collagen content 
•		 . The po yacry am de ge e ec rophoret c pa ern of v tros n does not match co agens
	

types I or IV
	 • a. the h gher the co agen content the h gher the v scos ty of the v treous 

• . on y 60% to 93% of the v treous framework can be d sso ved w h co agenase 
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VI. BIOCHEMISTRY OF THE VITREOUS 

• D. Sodium Hyaluronate 
• 1. a repeat ng chain of disaccharide units made up of N acetyl D g ucosam ne 

and D g ucuron c acid 

• 2. the mo ecu ar we ght is between 10,000 and 1,000,000 
• 3. hydroph c n nature 
• 4. most concentrated n the cort cal vitreous 

VI. BIOCHEMISTRY OF THE VITREOUS 

• 5. turnover rate s 0.45 micro grams/ day 
• 6. contro s the viscosity of the vitreous 
• 7. the qu d portion of the vitreous increases w th age 

VI. BIOCHEMISTRY OF THE VITREOUS VI. BIOCHEMISTRY OF THE VITREOUS 

• E. Normal Ionic Composition 
• 1. the vitreous, except for collagen and sod um hya uronate,		s very sim lar to 

the aqueous 
• a. Oxygen 

• . the oxygen n the v treous comes from he ar er es of the re na 

• b. Water 
• . the wa er n the v treous s exchanged about every 30 m nu es 
• . wa er movement o 85 mm3 / m n 

• c. Sod um 
• . sod um en ers anter or y rom the c ary body and poster or chamber 
•		 . 90 % o he sod um n the v treous s exchanged n 24 hours ma n y f ows o he 

aqueous demonstrated w h ntrav trea n ec ons of hot sod um 

18

6 



 

 

    

  
             
          
     

  
             
          

    

  
        
            
           

  
            
             

    

  
             

i
i i t t ili i li i t t i
ii i i i f l t i
iii it t i

l i
i i i f l i it
ii l i i t ti t i

i t i i t ili
ii l i i t it i ti
iii i ti t i i it

l
i l i f i i ll ti i i ll i
ii i i it if i i t it l t i

i
i l - i l i l t t i i i

·--·-·-··""' ,,__ , .... - .. - ... : .... ,. 

·,_ 
........... 

..... , ~,, 

hl>l9 •J. Cun,-.-n1r4!""' ,~ '"'""'' ,ut,,.!J"'~' ,n ~ 1n1,.,...,,u1 .. , MuHl, ,~ Ill<' r.,N-,>1 f)f 

,,.r,j!h1<:J ,.,,·~~(• ,n mm<>II~ 1~01" 

'" ·• .. , 
.,_._". , - ....... ,, .... ,_._..,.,_, 
"_..,,,,_,_,..,,_, .,,.._....,_..,~_.' I '"'"' ,~_. " '"' ,...,• 

l .. ,. , 

"' 
!tt( •I ,., 
l! UJ 
•01 

1?(11 

3/24/2017
	

VI. BIOCHEMISTRY OF THE VITREOUS VI. BIOCHEMISTRY OF THE VITREOUS 

• d. Potass um • f. Phosphate 
• . enters by act ve transpor hrough the c ary ep the um n o he poster or chamber • . enters he v treous v a he c ary body 
• . d ffuses nto the v treous rom ens and pos er or chamber • . ow concentrat on n he v reous because s used by the re na 
• . ex s hrough the ret na • . f re na damaged, concen rat on of phosphate goes up n v reous 

• e. Ch or de • g. G ucose 
• . there s a grad ent o ch or de from the v reous to the aqueous • . g ucose d f uses nto the v treous from a ssues, pr nc pa y the ret na 
• . ch or de removed v a he re na and the pos er or chamber • . due to v scos ty of v reous, d fus on n o v reous s ower han nto aqueous 

VI. BIOCHEMISTRY OF THE VITREOUS 

• h. Prote ns 
• . the b ood v trea barr er b ocks the movemen of most pro e ns nto the v treous 
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VI. BIOCHEMISTRY OF THE VITREOUS VI. BIOCHEMISTRY OF THE VITREOUS 

• F. The Blood Vitreal Barrier 
• 1. a specif c b ood vitreal barrier has been inferred from the many mo ecules 

that have d fferent concentrations in the vitreous and the aqueous (thus not 
ust an aqueous extract) 

• 2. few mo ecu es penetrate the vitreous, small molecules penetrate better 
than large ones. 

• a. F uoresce n 
•		 . ntra v rea n ect ons demonstrate tha the b ood v trea barr er s 27 to 38 mes 

more permeab e n the ou ward d rect on han he nward d rec on for f uoresce n 

• b. Ant b ot cs 
• . mos an b ot cs do not have good pene ra on nto the v reous 
•		 . add ona y when they are n ected nto the v reous they are read y removed by a 
carrier mechanism 

VI. BIOCHEMISTRY OF THE VITREOUS 

•		 . the carr er mechan sm may be nh b ted w h he s mu aneous n ect on of 
probenec d 

•		 v. penetrat on nto the v reous appears o be related to the posolubility o he 
compound 

•		 1 ch oramphen co s h gh y p d so ub e and penetrates he v treous rom he 
b ood s ream we so hat therapeut c doses are ach eved 

Summary: Blood Vitreous Barrier 

• Active pump to remove substances 	 in retinal vessels, RPE, and 
ciliary epithelium 

• Lipid soluble substances have high permeability 

• Mechanical barrier 
• vitreous meshwork 

Blood Aqueous Barrier 

• Mechanical Barrier 
• vascu ar endothe um, RPE, cil ary body ep thelium 
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BIOCHEMISTRY OF THE VITREOUS VII. PATHOLOGY AND AGE RELATED 
CHANGES 

• G. Metabolism		 • A. Aging Changes 
• 1. on y the hya ocytes exh b t metabolic activity 	 • 1. Syneresis 

• a. pr nc pa y the product on of sod um hya uronate		 • a. a breakdown of the v treous ge 
•		 b. f a the hya uronate s removed w th an ntrav trea n ect on of hya uron dase t • b. f u d f ed cav t es form
	

w be tota y reformed n 6 weeks
	 • c. 65 % of those over the age of 60 have syneres s 
• d. h gher nc dence n myopes 

VII. PATHOLOGY AND AGE RELATED 
CHANGES 

VII. PATHOLOGY AND AGE RELATED 
CHANGES 

•		 e. resu ts n the f u d f ed cav t es en arg ng and a poss b ty of the v treous • 2. Astero d Hya osis 
detach ng from the ret na • a. hundreds of sma spheres of ca c um soaps are seen n the v treous 

• f. w th detachment the pat ent reports f ash ng ghts and f oaters • b. are attached to the f bers of the v treous so they move when the eye moves but 
• g. more prone to ret na detachment		 a ways return to the same pos t on 

• c. not assoc ated w th any system c cond t on 

VII. PATHOLOGY AND AGE RELATED 
CHANGES 

• d. more common n the e der y 
• e. no c n ca s gn f cance 
• f. does not effect v s on 
• g. 3 t mes more ke y to be un atera than b atera 

21

9 



 

 

     
 

 
   
          
       
     
     

ill
llill

lllii
iiiii

lii
ll

II 11 

• "~ 

DIil 

,, f ' .J·~r.l;. '.:~ ~' 
I " V, ' • / ; ,/ 

22

VII. PAT HOLO GY AN D AGE RELAT ED 
CHANGES 

3/24/2017 

• 3. Synchysis Scint ans 
• a. usua y b atera 
• b. cho estero crysta s n the v treous that are not attached 
• c. not assoc ated w th any system c cond t on 
• d.no ossofvson 
• e. usua y occurs before 40 

10 
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-, CMV 
HSV 
vzv 
EBV 
ITTLV-1 
Adenov1rns 
Human herpes v,rus-8 

Prctozoa 
Toxoplasma gondu 

. Onchocecr a volvulus 

f'.,Kt"'!'1a an,:! 6.11-i,;.1 
. Streptococcus 
. Staphylococcus 
. Pseudomonas 
. P acnes 
. Mycobacterium spp 
. Bo1Telia burg<lo1feri 
. Bartonella spp 
. Tropheryma wh1ppeli 
. Candida alb1gans 
. Asperg,llus 

• 

Loa Loa Worm 

VII. PATHOLOGY AND AGE RELATED 
CHANGES 

3/24/2017 

• B. Vitreous Inflammations 
• 1. Endophtha m t s 

•		 a. pa nfu cond t on assoc ated w th photophob a, redness and edema of the 
con unct va and ds 

• b. rare 
•		 c. usua y caused by a penetrat ng n ury that ntroduces Bac us subt s (found n 

the so ) nto the v treous 
• d. nfect on usua y destroys the eye, even w th the adm n strat on of ant b ot cs 

Nail In The Vitreous 
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VII. PATHOLOGY AND AGE RELATED 
CHANGES 

• 2. Secondary Inf ammations 
•		 a. the ma or ty of v trea nf ammat ons are secondary to nf ammat ons of the 

choro d or ret na 
•		 b. resu t n wh te b ood ce s n the v treous that cause b urr ng of the ret na and 

decrease n v s on 
• c. genera y reso ves when the pr mary nfect on s treated 
• d. f v treous does not c ear may need to perform v trectomy 

Active Toxoplasmosis 

VII. PATHOLOGY AND AGE RELATED 
CHANGES 

• 3. Hemorrhage 
• a. can be m n ma or the ent re v treous can be fu 
• b. can resu t from trauma, d abetes, HBP or b ood dyscras as, .e., eukem a 
• c. the treatment depends on the pr mary cause of the hemorrhage 

• . may ust o ow or may need a v trectomy 
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VII. PATHOLOGY AND AGE RELATED 
CHANGES 

3/24/2017 

• C. Vitrectomy 
• 1. th s surg ca procedure was not performed unt the 1970's 
• 2. ncision made n pars plana 
• 3. m cro surg cal instrument inserted 

•		 a. takes up a sma p ece of v treous, cuts t, removes t and then rep aces w th an 
equa vo ume of sa ne 
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