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Before Dr. Machemer developed pars plana \itrectomy'. diabetic patients
who were blinded with vitreous hemorrhages or retinal detachments were
untreatablc and without hope of regaining sight. I)uring the past few years
numerous improvements have resulted in pars plana iitrectomy becoming a

frequently performed operation with a reasonably good ehana of successful
restoration of sight for these individuals’.

MATERIALS AND METHODS

Since Dr. Machemer's initial case in I970. there have been L461 diabetic
vitrectomies performed at the Baseom Palmer Eye Institute before l9tt.\. with six
month follow-up information available on lllré of these cases (lable ll.

Information regarding the patients‘ general characteristics. past ophthalmic
and medical histories. best-corrected visual acuities. and ophthalmic ndings
with slit-lamp microscopy. gonioscopy. fundus contact lens. indirect
ophthalmoscopy. echography. and bright-ash electroretinography was

recorded at the preoperative and the six-month follow-up examinations. Data
regarding the operative procedures. complications. and findings were also
recorded. All of the information was computerired.

An attempt was made to observe all patients six months following surgery. but
some patients were observed at ve months due to scheduling difficulties.
Occasionally the follow-up data were incomplete due to inadequencies of the
examinations performed elsewhere. or beause opacities in the optic media

made visualiration of the posterior fundus impossible.
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TA BLE I

I)!/1 BI.'TI(' l’ITRE('TOM Y I462 (‘ASES

6 MONTH FOLLOW-UP

Examined I I90 (3|‘,'i)

Died 52 (4%)

Enucleated 20 (I“i~)

Vitrectomy revi>ion 72 (5%)

Lost to follow-up I28 (9%)

The two major indications for pars plana vitrectomy have been dense.
nonclearing vitreous hemorrhages and traction detachments involving the
macula> (Table 2.

TA BL 1:" 2

DIA BETIC VITREC-
TOM)’ H9!) CASES

INDICATION

Vitreous Heme 539 (45%)

Traction macular detach 243 (2|%)

Combination heme & mac
det I29 (I l%)

Rheg retinal detach I32 (I l%)

Other I47 (12%)
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PARS PLANA VITIECTOMY

RESULTS

Diabetic vitreous hemorrhage

Initially. mun of the \ilfCClOmlCs vterc pcrformcd lo rcmmc dcnw.
nonclearing \nrcou> hcmorrhages‘.'. 'l he technique cun>i>1> of imerling a

vilrectomy instrument lhrough thc pan plana intu the \ilrcnu> cu\|l_\ (I-‘igun: I)
where the opaque \ ilrcous i> c.\ci>cd and a>p|ralcd from lhc ¢_\c \\h|lc the gluhc |.\

being rcformed with clcar |nl'u>ion uld lhgurc I). Large \olumc> ul prcrcllnul
blood are often aspiralcd from bchmd lhc opaque: \|lrcou\_ and lhc um.-uu~
connection» to lhc pfu|lfCral1\¢l|\suc are v:\c|~¢d (hgurc 1).

lhc \i>ua| rcsulh ut \llfCL'lU1lC\|Uf hcnmrrhugm arc good unh nbuul ‘lb’,
ha\ing wbslanuul usual nmprmcmcnl ~|\ mnnlh\ alter \u|gv:r§

|’n:upcrul|\cl). lhc \;|~l hljlll) 0| c.nc\ h.nc \|~|un lmulcd lo h.md
mmcmcnh or Ilghl p¢rcv:pln\n_ hul ~|\ mumh~ JIICI wiper) lhc m.||unl_\ h.|\c
ucu|h:\ 0|‘ 6 "60 or hcllcr unh I17, h.|\|ng \c|\ pmd \|\mn ( luhlc ‘I

Hhl RI, I

Thr \-ilrz-um mfuw-m ilI|II1\V| um.-1 rl I.\( 1n rnu-vmllhmugh rhr panplana. nndmn
In "Hm". "K. ,,!,uq|,,~ \|!rr1\|:\ umlrv nm mm mph 1'-am-I
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//1/I RI I
I)/nu/m' \1m'~:1\ r\ 1 \\ rm/‘ (l/'4/ ‘1\/»m1m/ H!/~ //:1 l/\( .1///1/11' /w»/I n/u/1' //I1‘ 1;/ulw I\
bu:/1,; /I /\ w/In J u 1//| ‘ /I m l!l/1A\l|r!l/,l(I|/

FIG L 'R If 3
T/Iv \‘iII'('1)!I\’ ¢‘ur1m'¢'lim1.\ In I/11'pm/i/l'I‘uIi\'¢' I/.\'.\’m' on-1'/|"l'!1_g' //14' rulinu uml I/11'/m\"I¢'/'im
lm/u.» uru l'.\'('I'.\(’(/.
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TA BLE J

DIABETIC VITRECTOMY-HEME
539 CASES

VISUAL ACUITI-3

PI:-op 6M. Postop

6/6 -6/I2 M95

6/IS -6/60 2% 36%

6/I20 - I/60 29% I49?

rm - Lp um I 21%

N.L.P. 9“/2

Postopcratively 14% have anterior segment opacttics which prevent
visualization of the fundus. but most have clear vitreous cavities and attached
retinas (Tabla 4).

TA BLE 4

DIABETIC VITRECTOMY-HEME
S39 CASES

POSTEIIOII SEGMENT
Pt:-op 6M. Postop.

Obscurred l4%
Vitreous
Char 75%
Opaque lW% I I%
Retina
Attached "lib 6l%
Detached
Pat-atnaculn 4%
Macuh 1%
Total I%
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As oi )¢l, lhcn: |> no good >c|cnl|l‘|c data than nndnculca uhcn \|lrrcunn_\
should bc pcrlurmcd lor u hcmurrhugc 1> lhc maculu 1» ullachcd. l’ul|cnl.~ arc
encouraged (0 dclcr mu-ou\ >urgcr_\ Ior .11 lean >|\ monlh> kcqnng lhcu
dmbclc» undcr good conlrol um] lhcn hcud t|€\i.|lCd durmg lh|> umc, and mun)
oi lhcm mll haw 4 gradual ~ponluncou~ ulc.mngoI lhc nucous um ll) >ull1c1cnl
lhal lhc) can bc \uuuc»|u|l) lrcul “uh p.1nrcl|nu| phnlocougul;\l1on‘. ll 1»

nmporlunl lhul lhc pullclm he c\.un|ncd pcnod|cu|l_\ lo dwlcumnc lh;|l lhv:
l11i.|\'U|L||\ uluuhcd_ and lhn may ncuc\\|lulc pcrmdlc U|lI&1\\Iud c\'.un1|1;|l|on>,

Diabetic traction maculur dcluchmcnl
I he wcond HlJjn[ lllnllmidllulllnf|H\llfCCl0|1l) l\lhL'dL'\L'l()p|1\L'|I|U|‘il|THlCl|lLlI

dcluchmcnl lrom lnnclmn nl lhv: prol1lv:r.1l1\c l|>>uC‘.“. |hv: upc1;|l|on |\
c~\cnl|u|l) ndcnnml ln lhul dcwrnhcd lo! hcrnouhugc. but |\ ullL'H1llLlI;hll1ul'C
cxlcmnc vulh nccc\\.||) c\c|~u>n ol lhc prolllclulnc usxuu llom lhc rcl|n;||
~urlucc lo \\l\.‘\.‘v:\\lll||)- rclcuw [htlr.\Ul|nn;|||0\A||1glhlf rclmu mrcuualchil |gurc
-1) ()h\1ou\l). lh|\ cucmnc d|~»ccI|on ol lhc p|ol|lcrul|\c uxsuc l|1L‘fCLl.\L‘\lhC
||\k\ ul colnpllcuuom mch ;1\ hcmorrhngmg and pmlcrlur rclmal holes »\h|ch
ollcn cuuw lhv: opcruuon lo lu||‘ ‘

FIGURE 4
Tran.v\'iIreaI x¢'i.v.wr.\" are mm! m e.\'1'ixe IV(‘Ii()!7 prruluring pruljfera/ive Ii.\‘.\'ll(' /fom the

relinul .s"ur_'/ave.
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The visual results of vitrectomy for traction macular detachments are not as
good as those for vitreous hemorrhage because of the frequent coexistence of
irrepairable macular damage and the development of complications during the
operation. Preoperatively most of the eyes ltad vision in the nger counting or
hand movements range. and six months later about onethird ofthe patients had
signicant visual improvement. Unfortunately. a significant number of these
eyes became blind following vitrectomy usually due to operative complications
(Table 5).

Anatomically. anterior segment opacities in many cases prevented fundus
examinations. but the majority ofthe sitreouscasities were clear. and the retinas
had been successfully reattached (Table 6).

Unlike the vitreous hemorrhage cases it is important that surgery be
performed soon after the macula has detached‘. lhe longer the macula remains
detached the poorer the prognosis for a successlul result. Hoiseser. vitreous
surgery is not recommended for traction detachments that do not insolse the
macula. because it is very difficult to accurately predict if and when diabetic
traction detachments will extend to imolve the macula‘. and the incidence iil
operative complications is quite high in this type surgery.

TABLE5

DIABETIC VITRECTOMY-DETACH
243 CASES

VISUAL ACUITES

Pre-op 6M. Postop

6/6 - 6/ I2 l% 3%

6/ IS - 6/60 I195 17%

6/ I20 - I/60 57% 14%

HM - Lp 13% 19%

N.L.P. I796
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TABLE6

DIABETIC VITRECTOMY - DETACH
243 CASES

POSTIIIOI SEGMENT

Pre-op 6M. Postop
Obscurred 22%
Vitreous
Clear l00% 70%
Opaque 8%
Retina
Attached 35%
Detached
Paramacula l8%
Macula 100% I I %
Total 6%

Preoperative evaluation of diabetic vitrectomy cases

Various ndings at the preoperative evaluation can be helpful in predicting
what results might be obtained with "vitrectomy. The importance ofthe duration
of macular detachment has previously been mentioned. Many of the other
ndings are related to whether or not the macula is attached or detached. It is
also important to determine how actively the eye is forming neovascular
proliferation which is indicated by the extent of new vessels within the
proliferative tissue. Best results are obtained in eyes with a minimal amount of
new vessels within the proliferative tissue. and successful results are uncommon
with extensive neovasculariration.
The single most important factor for the success of vitrectomy for diabetic

complications is the occurrence of a major complication during the operation.
The incidence of complications is related to the difculty of surgery. occurring
much more frequently with preoperative traction retinal detachments than with
vitreous hemorrhage. When the vitrectomy is performed without complications
there is a good success rate. but the occurrence of retinal holes during the
operation reduces the chance of a successful operation by about 50%. The poor
results following operative complications is due both from the poor preoperative
prognosis of eyes which are vulnerable to having operative complications, and in
the frequent inability to repair the complications which develop’.
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Stability of diabetic vitreetomy results

Even after vitrectomy. the potential for subsequent bleeding. retinal
detachments. and neovascular glaucoma malie prediction of the results difcult
for the rst few months. However. a comparison of the visual results \e )ears
after vitrectomy with the results six months after iitrcctomy nd that the results
are very stable after the rst six months“.

CONCLUSION

It is important lor us to remember that good diabetic control \\l" ollcn
prevent and minimi/e the deielopment of diabetic relinopath). (iood pciiodic
lundus examinations will detect the presence oldiabetic f€llI‘t0|\lll§ lindings lot
which panretinal photocoagulation viill succcsslull) control and prL'\¢|'\e good
functioning iision. "O\hC\Cf. if diabetic CUU\|\|lCIll(ll\\ result in a sc\erc |0\s ol
vision from dense. non-clearing \lll’t0t|\ hemiiriliages or traction detachments
involving the maculas. then pars plana \llltI.‘l0lI\_\ should he perlormed with a

reasonable chance of regaining lunctionin; iisimi.

II.l'l.II.N(T.‘i

l. MACHEMFR. K. 4 new iumrp! In! llllfnlll inrgni .‘ Surgnll Inhniqnri and
rumpliraliuni Am J Ophtlnllnol 74 I022-3 I972

2. MACNEMEI. R AAIFII. IM lmnliimi. ed 2 New Yeti. (mm: and Mralton. Inc
I971

3. MANDEl.fOIN. MS. Bl,A‘0'Kl'\SHlF (i . \4\(‘HI\|I I I Pan /than nu-nlimri Iui
the IIIIIIIIPDIIII 0! wwrr drdvrm rnmipnlhi Alt I Opltllltnnl ll Mill "76

4. MACHEMFR. R . BIANKFYSHIP. G Iumii-mi Iiw m-lrlrrcmv drdvm "l"l"I'l"l‘
g_“mi¢|¢iIiiuh i-urrmu hrnwvhgr Ophthhnolngy U 0434* IWI

5. The Diabetic letinopathy Study Iuearel Group Htnrmuagiilarmn nnmirnl n
pvolikrlriir khlir rrrinoywrlti Opllthlenrll IS I1-III IITI

6. AABERG. TM. Pen plane rinprmnri (or Jiehrlir Iranian retinal dunhmnll
opiim-lmtogy. ll: @3942. mi.

7. ILANKENSHIP. GI’. hiruywvlrivr pngnasrir Iarlnn in dirrir pun plum w'lm1onI_i

Ophthlmol. It H1641. I52. .



ZXIEIAII-Xi
0VAlAWA_ lT., SCNACIIAT AP‘, HICIIELS lG._ IICE. TA Conuplinlionso/vilmous
mlgcrrjor aldvnir nuhapalr. l. ilrlopcnliwcocpialios. Ophlhlmology. Gk 5|‘!-2|.I”).
CHARLES. S.. FLINN CE. r nnuml Ii.mw_r zyinbrlir rumnnmla lmrlion mini
akltblrnl. Ami. Othl-d. D: 668. IDI.
ILANKENSNIIK GW.: S|diIi|,r of pun plan \iurr1on|_r rrmhx /or dduir rrn'nnpa|I|_r
mmpinnnuu A conpuimn ol 5 you and 6 month pouviuunomymulu. An:h.0ph1hnlmol.
9% KID-I0|2. INI.

286


