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Table 1 Vitreous prostaglandin levels

Final} 6-keto-

Case Age  Sex Diagnosis* Vision Phakic Inflam. Proceduret VA PGE, PGF,, PG,, TX
Cataracts

1§ S8 M Cataract 20/200 Yes O ICCE, ant. vit.  20/30 0 0 0 0

2 84 M Cataract 20/200 Yes O ICCE, ant. vit.  20/60 0 275 92 0

3 48 M Cataract 20/80 Yes O ECCE, ant. vit. 20/30 332 262 — —

4 58 M Cataract, subluxed 20/400 Yes O ICCE, ant. vit.  20/30 0 0 0 —

5 59 M Cataract, subluxed 20/400 Yes O ICCE, ant.vit. LP 142 109 0 —

6 68 M Cataract 20/200 Yes 0 ECCE, ant. vit. 20/25 373 778 156 —
Vit. Haem.

7 58 M Vit. haem., RD, PDR HM Yes O PPV 20/200 0 285 61 0

8 52 M Vit. haem., RD, PDR HM Yes O PPV HM 0 450 0 42

9 53 M Vit. haem., RD, PDR . 1/200 Yes 0 PPV LP 0 0 102 —
10§ 56 M Vit. haem., RD, PDR {CF2feet Yes 0 PPV CF 3 feet 0 0 — —
11§ 49 M Vit. haem., RD, PDR HM1foot Yes O PPV Died 0 0 0 0
12 52 M Vit. haem., RD, PDR HM Yes 0 PPV NLP 0 0 — —
13 57 M Vit. haem., PDR CF No 0 PPV LP 0 45 0 —
14 67 M Vit. haem., RD, PDR HM Yes 0 PPV 10/100 75 18 15 —
15 54 M Vit. haem., RD, PDR HM Yes O PPV LP 180 234 0 —
16 65 M Vit. haem., RD, PDR LP Yes 2+ Ant. vit. LTF 135 120 0 —
17 62 M Vit. haem., cat., PDR HM Yes O Ant. vit. CF 4 feet 480 88 0 —
18| M Vit. haem., RD, PDR LP Yes 3+ PPV, ICCE 20/200 281 31 225 —
19 M Vit. haem., RD, PDR LP No 3+ Air-fluid exch.  20/200 0 0 0 —
20 57 M Vit. haem., PDR CF Yes O PPV CF 1 foot exp. 67 1800 0 —
21 65 M Vit. haem., SMCD CF Yes O PPV Died 406 60 650 —
RD
228 57 M RD 5/200 Yes O PPV 20/200 0 0 0 102
23 67 M RD CF No 0 PPV, SBP 20/60 0 53 0 —
24 31 M RD LP Yes 2+ PPV, ICCE, SBPLP 0 0 — —
25 56 M RD HM No 2+ PPV 20/400 0 0 0 —
268 31 M RD LP No 2+ PPV, SBP LP 0 0 0 —
27 50 F RD, vit. in AC 20/50 No 1+ PPV, SBP 20/15 105 720 0o —
ABK
288 62 M ABK 20/200 No 1+ PPV Died 139 0 — —
29 79 F ABK 1200 No 3+ Ant. vit., PK 6/200 10000 110 1000 —
30 78 M ABK 2/200 No 1+ Ant. vit., PK HM 5 feet 1050 520 640 —
31 88 M ABK CF No 0 Ant. vit., PK CF 2 feet 154 650 49 —
32 67 M ABK CF No 0 Ant. vit., PK 20/200 1500 250 320 —
Trauma
33 28 M Intraocular FB 20/60 Yes 3+ PPV, IOFB rem. 20/25 238 — — —
34 52 M Dislocated lens HM Yes 4+ Ant. vit. ICCE  20/30 0 0 — —
35 60 M Dislocated lens  ~ CF Yes O Ant. vit., ICCE 20/60 1100 1320 2600 —
CMO
368§ 59 F CMO 20/200 No 0 PPV 20/30 0 0 0 0
37 82 F CMO, ABK 20/200 No 2+ Ant. vit., PK 20/40 0 0 720 —
Endophthalmitis
38 30?7 M Fungal endophthal. 20/400 Yes 0 PPV Died 678 550 0 —
Other
39 85 M Cataract, glaucoma LP Yes 1+ Ant. vit., ICCE, 20/200 0 1040 80 —

trabeculectomy
40 47 M = Loose IOL 20/50 No 2+ Ant. vit., 20/25 46 0 0 —
IOL removed

41 85 M Cat. stuck to vit. 20/80 Yes O Ant. vit., ICCE 20/25 34 615 332 1523 —

*Diagnoses: Cataract (cat.), vitreous haemorrhage (vit. haem.), retinal detachment (RD), proliferative diabetic retinopathy (PDR), senile
macular choroidal degeneration (SMCD), anterior chamber (AC), aphakic bullous keratopathy (ABK), foreign body (FB), cystoid macular
oedema (CMO), intraocular lens (IOL).

tProcedure: Intracapsular cataract extraction (ICCE), anterior vitrectomy (ant. vit.), extracapsular cataract extraction (ECCE), pars plana
vitrectomy (PPV), scleral buckling procedure (SBP), penetrating keratoplasty (PK), intraocular foreign body removal (IOFB rem.),
intraocular lens (IOL).

tFinal visual acuity: length of follow-up: =6 months: cases 1,2,3,4,5,7,9, 10, 12,13, 14, 15,17,22,23, 25,33, 34,37, 39. =3 months: cases 6,
8,18,19,27, 30,31, 32, 35, 36,40, 41. <3 months or lost to follow-up (LTF): cases 11, 16, 20, 21, 24, 26, 28, 29, 38.

§Specimens diluted at time of collection. Percentage dilution estimated by surgeon.

ISamples 18 and 19 from same patient.

Visual acuity: CF = counting fingers. HM = hand movements. LP = light perception. LTF = lost to follow-up.

Metric conversion: 1 foot = 30cm.
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Table2 Mean vitreous prostaglandin levels

Diagnosis PGE, PGF,, 6-keto-PG,, TX
Cataracts 141 237 49 0
Vitreous haemorrhage 108 209 81 21
Retinal detachment 17 129 0 102
Aphakic bullous ker. 2568 306 502 —
Trauma 446 660 2600 —
Cystoid macular oedema 0 0 360 0
Endophthalmitis 678 550 0 —_
Other 11 553 457 534 0

between the posterior lens capsule and the anterior
hyaloid face also had extremely high prostaglandin
(PGE, 34615 pg/ml, 6-keto-PG,. 1523 pg/ml).
Synechial adhesions may have led to traction on the
iris and thus stimulated synthesis. The mere presence
of vitreous in the anterior chamber (with or without
corneal touch) did not substantially raise prost-
aglandin levels.

In our cases anterior inflammation as indicated by
cells or flare or conjunctival injection was not associ-
ated with higher vitreous prostaglandin levels. In the
one case of confirmed posterior segment inflamma-
tion (fungal endophthalmitis in an intravenous drug
abuser) vitreous prostaglandins were only moder-
ately elevated.

Of the two cases of cystoid macular oedema one
had flagrant oedema associated with vitreous to the
wound. Unfortunately this was one of the first
specimens obtained, and it was diluted with BSS. In
the second case the primary diagnosis was aphakic
bullous keratopathy, but mild cystoid macular
oedema had been demonstrated on a previous
fluorescein angiogram. In both cases prostaglandins
were undetectably low.

Discussion

Prostaglandins may well be involved in a variety of
fundus disorders. Of all the pathological states in
which these compounds are suspected, cystoid
macular oedema is one of the most important. The
evidence implicating prostaglandins in the aetiology
of cystoid macular oedema is two-fold. First, an
association between elevated aqueous prost-
aglandins and cystoid macular oedema has been
shown. Miyake reported substantial amounts of PGE
and PGF,, (both at concentrations of approximately
13 000 pg/ml) in the aqueous of patients after cataract
extraction.’ Furthermore, he reported marked eleva-
tion of PGE and PGF,, in the aqueous of nine eyes
which had undergone intracapsular cataract extrac-
tion with vitreous loss, vitreous incarceration to the
wound, and severe cystoid macular oedema.'? After
pars plana vitrectomy the levels were markedly
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reduced and fluorescein fundus angiography findings
improved in five cases with relatively short duration
cystoid macular oedema.

Earlier investigators had shown improvement in
cystoid macular oedema by relieving vitreous in-
carceration to the wound. In the 1960s Iliff described
a procedure to cut and remove vitreous strands that
were anchored by adhesions to the cataract wound in
patients with macular oedema. Vision improved in
eight of his nine patients."” Gass and Norton noted
inflammation in most eyes with formed vitreous to
the wound and thus performed partial, open-sky
anterior vitrectomies to reduce the inflammation and
improve acuity. Of nine eyes so treated four remain-
ed unchanged, but five improved to 20/40 acuity or
better within six months.'® After the introduction of
vitrectomy instruments Fung'’ and Federman et al.”
each produced series of patients receiving vitrecto-
mies for angiographically demonstrated cystoid
macular oedema. Three quarters of their cases had at
least a two-line improvement in acuity. Fung has
summarised surgical therapy for chronic aphakic
cystoid macular oedema and described the national,
prospective, randomised, controlled study currently
under way to assess the value of vitrectomy in this
condition.?

These clinical demonstrations that resolving
vitreous incarceration and mechanical iris irritation
improves cystoid macular oedema are consistent with
the hypothesis that such irritation produces a
mediator which in turn produces cystoid macular
oedema. That such a mediator is in fact involved, and
that it is a prostaglandin, is not yet proved.

The second category of evidence implicating prost-
aglandins in cystoid macular oedema is the effect of
prostaglandin inhibitors (like indomethacin) on the
incidence of this condition. In Miyake’s series of 25
cases of bilateral extraction of senile cataracts,
topical indomethacin in one eye led to decreased
incidence and severity of cystoid macular oedema
compared with the fellow eye.® In Yannuzzi et al.’s
series 100 patients undergoing cataract extraction
received 1% topical indomethacin four times a day
for four to six weeks and had significantly less aphakic
cystoid macular oedema five weeks postoperatively
(18% vs. 36% for controls), but there was no
significant difference at 10 weeks.! In Klein et al.’s
series five of 57 cataract patients who received oral
indomethacin for four weeks developed cystoid
macular oedema compared with 15 of 34 controls
without indomethacin.!"" However, Yannuzzi et al.
found no improvement in chronic cystoid macular
oedema treated with oral indomethacin for three
weeks.? Sholiton et al. did not find any significant
difference in their series of 20 patients treated with

‘oral indomethacin for six days (four patients
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developed cystoid macular oedema) and the control
group (five of 22 developed cystoid macular
oedema).”? Jampol has recently reviewed the
pharmacological prophylaxis and treatment of
cystoid macular oedema.® The efficacy of a prost-
aglandin inhibitor has not yet been unequivocably
proved.*

CONCLUSION

Prostaglandins in the vitreous cavity may well be
significant in posterior segment disease. The
evidence linking the compounds with aphakic cystoid
macular oedema has been briefly reviewed. The
values reported here indicate that prostaglandins are
present in low levels in presumably normal vitreous.
High levels seem to be associated with vitreous
adhesions to iris. The two cases of cystoid macular
oedema included here are insufficient to describe
definitively the role vitreous prostaglandins play in
this important disorder. Measurement of vitreous
prostaglandins in additional cases of cystoid macular
oedema will help resolve the question.

References

1 Eakins KE. Prostaglandin and non-prostaglandin mediated
breakdown of the blood-aqueous barrier. Exp Eye Res 1977; 25
(suppl): 483-98.

2 Floman N, Zor U. Mechanism of steroid action in ocular
inflammation: inhibition of prostaglandin production. Invest
Ophthalmol Visual Sci 1977; 16: 69-73.

3 Izawa Y, Masuda K. Estimation of prostaglandins by radio-
immunoassay in rabbit aqueous humor after paracentesis.
Nippon Ganka Gakkai Zasshi 1976; 80: 448-51.

4 Sakata H. Argon laser photocoagulation to the pigmented rabbit
iris: determination of the amount of prostaglandin E in aqueous
humor after argon laser photocoagulation. Folia Ophthalmol Jpn
1978; 20: 1378-81.

5 Miyake K. Prostaglandins as a causative factor of the cystoid
macular edema after lens extraction. Folia Ophthalmol Jpn 1978;
29: 447-50.

6 Jampol LM. Pharmacologic therapy of aphakic cystoid macular
edema. Ophthalmology 1982; 89: 891-7.

7 Miyake K. Prevention of cystoid macular oedema after lens

279

extraction by topical indomethacin: a preliminary report.
Albrecht von Graefes Arch Klin Ophthalmol 1977, 203: 81-8.

8 Miyake K. Prevention of cystoid macular oedema after lens
extraction by topical indomethacin. A control study in bilateral
extractions. Jpn J Ophthalmol 1978; 22: 85-94.

9 Miyake K, Sakamura S, Miura H. Long-term follow-up study on
prevention of aphakic cystoid macular oedema by topical indo-
methacin. BrJ Ophthalmol 1980; 64: 324-8.

10 Yannuzzi LA, Landau AN, Turtz Al. Incidence of aphakic
cystoid macular edema with the use of topical indomethacin.
Ophthalmology 1981; 88: 947-54.

11 Klein RM, Katzin HM, Yannuzzi LA. Effect of indomethacin
pretreatment on aphakic cystoid macular edema. Am J
Ophthalmol 1979; 87: 487-9. '

12 Miyake K, Sugiyama S, Norimatsu I, Ozawa T. Aqueous
prostaglandins in persistent cystoid macular edema secondary to
vitreous incarceration: effects of pars plana vitrectomy. Jpn J
Ophthalmol 1980; 24: 335-45.

13 Levine L. Levels of 13, 14-dihydro-15-Keto-PGE, in some
biological fluids as measured by radio-immunoassay. Prost-
aglandins 1977; 14: 1125-39.

14 Swartz SL, Williams GH, Hollenberg NK, Levine K, Dluhy RG,
Moore TJ. Captopril-induced changes in prostaglandin produc-
tion. J Clin Invest 1980; 65: 1257-64.

15 Dzau VJ, Packer M, Lilly LS, Swartz SL, Hollenberg NK,
Williams GH. Prostaglandins in severc congestive heart failure.
N EnglJ Med in press.

16 Rao GHR, Burris SM, Gerrard JM, White JG. Inhibition of
prostaglandin synthesis in sheep vesicular microsomes by nitro-
blue tetrazolium and vitamin E. Prostaglandins Med 1979; 2:
111-21.

17 Niff CE. Treatment of the vitrcous-tug syndrome. Am J
Ophthalmol 1966; 62: 856-9.

18 Gass JDM, Norton EWD. Follow-up study of cystoid macular
edema following cataract extraction. Trans Am Acad
Ophthalmol Otolaryngol 1969; 73: 665-82.

19 Fung WE. Anterior vitrectomy for chronic aphakic cystoid
macular edema. Ophthalmology 1980; 87: 189-93.

20 FedermanJL, Annesley WH Jr, Sarin LK, Remer P. Vitrectomy
and cystoid macular edema. Ophthalmology 1980; 87: 622-8.

21 Fung WE. Surgical therapy for chronic aphakic cystoid macular
edema. Ophthalmology 1982; 89: 898-901.

22 Yannuzzi LA, Klein RM, Wallyn RH, Cohen N, Katz I.
Incffectiveness of indomethacin in treatment of chronic cystoid
macular edema. Am J Ophthalmol 1977; 84: 517-9.

23 Sholiton DB, Reinhart WT, Frank KE. Indomethacin as a means
of preventing cystoid macular edema following intracapsular
cataract extraction. Am Intra-Ocul Implant Soc J 1979; 5:
137-40.

24 Katz 1. Indomethacin. Ophthalmology 1981; 88: 455-8.


http://bjo.bmj.com/
http://group.bmj.com/

Downloaded from bjo.bmj.com on February 12, 2012 - Published by group.bmj.com

Prostaglandin levels in human
vitreous.

M. A. Thomas, G. E. O'Grady and S. L. Swartz

Br J Ophthalmol 1985 69: 275-279
doi: 10.1136/bjo.69.4.275

Updated information and services can be found at:
http://bjo.bmj.com/content/69/4/275

These include:

References  Article cited in:
http://bjo.bmj.com/content/69/4/275#related-urls

Email alerting  Receive free email alerts when new articles cite this
service article. Sign up in the box at the top right corner of
the online article.

Notes

To request permissions go to:
http://group.bmj.com/group/rights-licensing/permissions

To order reprints go to:
http://journals.bmj.com/cgi/reprintform

To subscribe to BMJ go to:
http://group.bmj.com/subscribe/


http://bjo.bmj.com/content/69/4/275
http://bjo.bmj.com/content/69/4/275#related-urls
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://bjo.bmj.com/
http://group.bmj.com/

