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Case 1

Chronic open-angle glaucoma (COAG); elevated intraocular pressure (IOP); expanded cup/disc ratio; visual ϐield defect 
(VFD). 

(A) (B)

Case 1: A. 29 yo M COAG IOP 30 mmHg; 7/14/89 Increased C/D ratio with sharpv temporal edge and prominent inferior temporal NFL defect outlined by arrows 
correlating with VFD.
B. Same Eye 15 days post op Trabeculectomy 12/29/89 IOP 17 with accentuation of NFL defect, improved VF & decrease in C/D ratio, all thought due to recovery of prior 
suppression of axonal transport by high IOP.

Abstract 

This report illustrates and provides a novel explanation for post-trabeculectomy 
improvements in the visual fi eld, cup disc contours, and apparent deepening of an arcuate nerve 
fi ber layer (NFL) defect after trabeculectomy for open-angle glaucoma. These changes are all 
plausible manifestations of recovered axonal transport and thickening retina, previously thinned 
by elevated intraocular pressure (IOP). Serial pre-and post-operative clinical fundus photos in 
case 1(A,B) demonstrate increased prominence of an inferior temporal arcuate nerve fi ber layer 
defect, improved cup disc ratio, and visual fi eld following eye pressure lowering by + 50% after 
trabeculectomy. Case 2 (C,D) also demonstrates obvious cup disc improvement in post-operative 
photos with associated improvement in visual fi eld after trabeculectomy and lowering IOP by + 
30%. We suggest that elevated IOP suppresses primarily orthograde axonal transport resulting in 
nerve fi ber layer (NFL) thinning that can recover back to normal thickness when IOP is surgically 
lowered by the magnitude achieved in these two examples.
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Case 2

COAG and IOP 30 mmHg.

(C) (D)

Case 2: C. 29 yo male IOP 30 mmHg OS COAG 7/10/90 > C/D ratio, pallor, undercutting, inferior notch.
D. Same Eye 10 days after Trabeculectomy OS IOP 8-10 mmHg 7/20/90, persisting notch narrowed.

Discussion
Numerous experimental studies in foveated primates with retinal and optic nerve anatomy identical to humans have 

demonstrated that elevated intraocular pressure blocks axonal transport in the lamina cribrosa (LC) [1]. The major causes of LC 
axonal transport impairment by elevated IOP include alterations in the trans-scleral pressure gradient by IOP, increased cerebral 
spinal ϐluid pressure (CSFP), and the relative rigidity of LC ϐibrous beams impinging on relatively ϐlexible axonal membranes, 
i.e. a mechanical injury to axons triggering retinal ganglion cell death [2]. Disc recovery (reversible cupping) after treatment of 
glaucoma has been well documented, especially in children [3]. Vision and visual ϐield recovery after glaucoma treatment have 
also been reported [4]. Clinical proof of our suggestion that the nerve ϐiber layer (or retinal thickness in general) is thinned by 
high IOP will depend on future ocular coherence tomography (sdOCT) studies of retinal thickness pre- and post-trabeculectomy 
ideally in relatively young adults [5]. Prior publications by David McLeod have hugely clariϐied the role of axonal transport in the 
pathogenesis of retinal cottonwool spots [6].
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