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INDICATIONS ADVANTAGES LIMITATIONS

Aimed to correct moderate to high myopia by weakening

corneal biomechanics via deep stromal incisions (80- * First clear proof that * Posterior incisions caused
00%). Also used for keratoconus, but high complication corneal incisions could irreversible endothelial injury.
risks limited long-term success. alter refractive error. e High complication rates:
e Early vision improvement bullous keratopathy in the
_ 5 seen In many patients. majority of cases.
L A . . e Poor long-term stability »
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Figure 1. schematic representation of The Sato type radial keratotomy (Kanai et. al.).

SATO PROCEDURE INCISIONS: -

e anterior incisions
O 40 Incisions
o 4-5mm extending centrally from the corneo-
scleral limbus
o almost full thickness incisions 20
e posterior incisions
O 45 Incisions
o penetrating the endothelium, descemet membrane — e bullous keratopathy
and corneal stroma Graph 1: Long term complications from the Sato Radial Keratotomy (Kanai et. al.)
e factors affecting incisions
o myopic astigmatism - less incisions used
o vertical astigmatism - position of incisions
changed
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percentage of patients
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Figure 3. corneal opacity and Figure 4. bullous keratopathy
guttata. corneal guttata in central after anterior-posterior corneal
cornea (Kanai et. al.) incisions. (Kanai et. al.)
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Figure 2: photograph of Sato procedure performed on patient with myopic astigmatism (Sato et.al.)
Incisions made from 1 o’clock to 5 o’clock and 7 o’clock to 11 o’clock.

IMPACT AND EVOLUTION

Sato’s work laid the foundation for biomechanical understanding of corneal reshaping and demonstrated that incision depth, number, and length directly
influence corneal flattening. His experiences, including failures, informed safer surgical techniques. Although the Sato procedure was eventually replaced
by laser-based refractive surgeries such as PRK, LASIK, and SMILE which offer greater precision and stability, it remains a pioneering milestone and an
important lesson in the history of refractive surgery.

Early corneal incision studies Sato procedure First US cases RK refinements
1869-1898 1953 1978 19808
Early corneal incisions explored for introduced combined posterior and anterior corneal Bores, Myers, Cowden performed the Centripetal (Russian) vs centrifugal (American) incision
astigmatism reduction incisions for myopia and astigmatism. Long term first RK procedures in the US using B . slyles. .
) follow up later showed high complication rates. Fyodorov's method, becoming widely Combined techniques for enhanced flattening.
accepted. Mini-RK with shorter incisions, improving safety.
Sato describes RK in keratoconus Anterior-only RK PERK study Excimer laser
1939 19708 1980 1983
Dr Tsutomu Sato observed corneal Fyodorov & Yenaliev (USSR) developed a modified technique large multicentre trial confirming short- development of PRK, LASIK, SMILE:
flattening in keratoconus with ruptured with anterior-only incisions, thereby eliminating endothelial term safety and efficacy of the anterior precise, predictable and stable refractive
Descemet’s membrane. trauma and establishing safer RK protocols RK. correction
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