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Purpose: To investigate the outcomes of pars plana vitrectomy (PPV) for chronic diabetic 

traction macular detachment (CTMD).

Methods: Ninety-six eyes that underwent PPV for CTMD of at least 6 months duration were 

retrospectively analyzed. Retinal reattachment rate, final vision, and prognostic factors for poor 

visual outcome were the main outcome measures.

Results: All eyes had long-standing TMD (median 12, range: 6–70 months). The median post-

operative follow-up was 15 (range: 3–65) months. Eighty-seven eyes (90.6%) had their retina 

and macula reattached after one PPV. At final examination, 84 eyes (87.5%) had stable vision 

or at least one line improvement, and three had no light perception. Seventeen (17.7%) and 

41 (43%) eyes had preoperative visual acuity of 20/200 and 5/200 as compared to 40 (41.6%; 

P=0.0005) and 64 (66.7%; P=0.0014) eyes at final follow-up, respectively. Age 50 years 

(Odds ratio [OR] =5.84, 95% confidence interval [CI] =1.53–22.19, P=0.01), preoperative 

vision 20/400 (OR =7.012, 95% CI =1.82–26.93, P=0.005), and ischemic macula (OR =14.13, 

95% CI =3.61–55.33, P0.001) were significantly associated with final vision 20/400.

Conclusion: PPV for CTMD may be beneficial particularly in patients who are relatively 

younger and have good baseline vision and no macular ischemia.

Keywords: chronic diabetic traction macular detachment, diabetic retinopathy, diabetic traction 

macular detachment, pars plana vitrectomy

Introduction
Although diabetic retinopathy used to lead to blindness in many cases,1 most of its 

complications are currently treatable, particularly with the advent of laser photocoagula-

tion and pars plana vitrectomy (PPV).2,3 With the introduction of PPV by Machmer,4,5 

treatment of some of the previously untreatable proliferative complications became 

possible. The indications for PPV in diabetic retinopathy have evolved over the years. 

Currently, the most common indications include severe nonclearing vitreous hemor-

rhage, traction retinal detachment recently involving the macula, combined traction 

and rhegmatogenous retinal detachment,6–9 dense premacular hemorrhage,10 ghost 

cell glaucoma,11 macular edema with premacular hyaloid traction,12 and cataract with 

severe proliferative diabetic retinopathy.13,14 Although the majority of diabetic vitrec-

tomies were performed for nonresolving vitreous hemorrhage in the 1970s,7 traction 

macular detachment (TMD) became the most common indication, accounting for 40% 

of diabetic vitrectomies in the late 1980s.15

Vitrectomy is not traditionally performed for extramacular traction detachment 

since the incidence of progression to involve the macula was reported to be about 15% 
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per year, which is lower than the reported failure rate for sur-

gery.16 However, in the event of progressive traction detach-

ment threatening the macula, early vitrectomy may play a role 

in preserving vision.17–19 In contrast, vitrectomy for traction 

detachment is traditionally considered when the macula has 

been detached for only a relatively short period, usually less 

than 6 months. The role of vitrectomy is less clear for more 

chronic diabetic TMD, and surgery has not been traditionally 

recommended because such chronic detachments are usually 

associated with a thin and atrophic retina, as well as exten-

sive, thick, and plaque-like, fibrovascular membranes that 

are typically very adherent to the retina.20 Because of these 

factors and the associated retinal degeneration, the anatomic 

and visual outcomes may be limited. Therefore, surgery for 

such cases is a challenge and requires a careful assessment 

of the risks and benefits, and a proper case selection is criti-

cal to optimize surgical outcomes. However, the literature 

is relatively scarce regarding chronic diabetic TMD, and the 

guidelines for surgical intervention are not well explored. 

Therefore, the approach to such cases has been largely guided 

by the traditional teaching as already discussed. Since a 

significant number of cases seen in our practice have long-

standing diabetic TMD, our patient population provides a 

unique opportunity to study the outcome of PPV surgery in 

such eyes and to identify potential prognostic factors that 

may guide case selection for surgical intervention.

Methods
After obtaining Institutional Review Board approval from 

the King Khaled Eye Specialist Hospital, we retrospectively 

reviewed the records of all patients who underwent PPV for 

chronic diabetic traction retinal detachment at the King Khalid 

Eye Specialist Hospital between January 2005 and July 2011. 

No consent was obtained since this is a retrospective chart 

review study. Eyes with traction detachment involving the 

center of the macula for more than 6 months duration were 

included. Eyes with traction detachment threatening the fovea, 

combined traction and rhegmatogenous retinal detachment, 

or a history of other macular pathology, trauma, or advanced 

glaucoma were excluded. Only eyes that were followed up 

for at least 3 months were included. For all eyes, data were 

collected from pre-, intra-, and postoperative evaluations.

The following general variables were recorded for each 

patient: age, sex, duration of follow-up, type and duration of 

diabetes, and the presence of hypertension or nephropathy. 

In addition to details of a complete ophthalmic evaluation, 

the following preoperative ophthalmic variables were col-

lected: Snellen visual acuity, laterality, previous ocular 

history and surgeries including previous retinal laser proce-

dures, history of intravitreal bevacizumab injection directly 

preoperatively, the presence of vitreous hemorrhage or 

iris neovascularization, the appearance of the macula and 

macular vessels (ischemic macula with sclerotic macular 

vessels), the presence of thick fibrovascular tissue, and the 

approximate duration of macular detachment as represented 

by the documented time lapse between the diminution of 

vision from macular involvement and surgery. We attempted 

to collect data regarding anatomic details of the TMD, 

such as the shape and height, from preoperative ultrasound 

and optical coherence tomography images, as well as the 

perfusion status of the detached macula from fluorescein 

angiography, but such data were very limited and was not 

included. Preoperative bevacizumab was used only in eyes 

with signs of active membranes, vitreous hemorrhage, or iris 

neovascularization. It was not used in eyes with completely 

involuted retinopathy. Eyes were operated on within 4–7 days 

after preoperative injection.

The operative variables that were collected included the 

details of the macular anatomy, the appearance of the macular 

vasculature, the length of the procedure, the concomitant 

performance of pars plana lensectomy, phacoemulsification, 

or endolaser, the occurrence of iatrogenic retinal breaks, 

their number, and the use of tamponade (silicone oil or gas). 

Signs of macular ischemia were subjective and based on the 

surgeon’s experience but included either complete sclerosis 

and whitening of the large macular vessels or sclerosis of 

major tributaries of these vessels to the foveal area.

In addition to postoperative visual acuity along with 

retinal and macular status, the following postoperative 

complications were recorded: retinal detachment, corneal 

decompensation, high intraocular pressure, vitreous hemor-

rhage, new onset neovascular glaucoma (NVG), progressive 

cataract, and severe inflammation. In addition, the type, 

number, and causes of additional ophthalmic procedures 

were noted.

Univariate analysis was performed with the chi-square 

and Fisher’s exact test to determine which of the pre-, intra-, 

and/or postoperative variables collected were associated with 

a poor visual or anatomic outcome. Subsequently, an entry 

method multiple logistic regression analysis was used for the 

following preoperative variables to determine the strongest 

predictors of a poor visual outcome: preoperative visual 

acuity, age, the ischemic appearance of the retina, preop-

erative laser, preoperative intravitreal bevacizumab, and the 

duration of retinal detachment. Odds ratios (OR) were used 

to determine the magnitude and direction of associations. 

www.dovepress.com
www.dovepress.com
www.dovepress.com


Clinical Ophthalmology 2016:10 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

1655

The outcomes of PPV for chronic diabetic TMD

For statistical analysis, a poor visual outcome was defined as 

a visual acuity at final follow-up of less than 20/400.

Results
Ninety-six eyes of 88 patients were included in the study. 

Sixty-five patients were males (73.8%) and 23 were females 

(26.2%). The operated eye was the right eye in 32 patients 

(33.3%) and the left in 48 patients (50%), while eight patients 

(9%) had bilateral PPV for TMD (Table 1).

Eighty-four eyes (87.5%) had stable visual acuity or, at 

least, one line improvement at final examination, but nine 

eyes (9%) had worse visual acuity, and three eyes had no 

light perception (NLP). The preoperative visual acuity was 

20/200 or better in 17 eyes (17.7%) and 5/200 or better 

in 41 eyes (43%). Forty of the 96 eyes (41.6%) achieved 

a final visual acuity of 20/200 or better (P=0.0005), and 

64 of 96 eyes (66.7%) had a final visual acuity of 5/200 

or better (P=0.0014; Table 2). The median visual acuity 

significantly improved from 5/200 (range: light perception 

to 20/60) to 20/300 (range: NLP to 20/30) after a median 

follow-up of 15 months (range: 3–65 months, with only four 

eyes having a follow-up of only 3 months), despite the fact 

that all eyes had long-standing TMD (median 12 months, 

range: 6–70 months).

Various systemic and perioperative (pre-, intra-, and post-

operative) ophthalmic factors were analyzed by univariate 

analysis to determine whether they influenced the final visual 

outcome. Three preoperative variables were statistically 

significantly (P0.05) associated with greater likelihood of 

final visual acuity of 20/400 or worse. These factors were 

1) age older than 50 years (P=0.024), 2) preoperative visual 

acuity of 20/400 (P0.001), and 3) ischemic macula 

(P0.001). Of 66 eyes of patients aged 50 years, 29 eyes 

(43.9%) had a final visual acuity of 20/400, as compared 

to only six eyes out of 30 patients (20%) aged 50 years. 

The difference was statistically significant (P=0.024). Thirty-

one out of 61 eyes (50.8%) with preoperative visual acuity 

of 20/400 had visual acuity of less than 20/400 at final 

follow-up compared to only four out of 35 patients with 

preoperative visual acuity of 20/400 (P0.001). The macu-

lar perfusion status as judged clinically or intraoperatively 

was found to have a significant influence on the final visual 

outcome. Thirty of 54 eyes (55.6%) with ischemic macula 

as judged by the treating physician were found to have final 

visual acuity of 20/400 or less compared to only four out of 

41 eyes (9.8%) with nonischemic macula (P0.001).

All the other preoperative variables analyzed in this study 

including type of diabetes, duration of diabetes, existence of 

prior panretinal laser photocoagulation, use of preoperative 

intravitreal bevacizumab, iris neovascularization, lens status, 

presence of vitreous hemorrhage, presence of thick fibrovas-

cular tissue (according to the judgment and description of the 

treating physician), and the duration of retinal detachment 

(6–12 months vs 12 months) were not significantly associ-

ated with the final visual outcome (Table S1). Interestingly, 

27 out of 70 eyes (38.6%) with TMD of 6–12 months dura-

tion were found to have a poor visual outcome (20/400), 

compared to eight of 26 eyes (30.8%) with duration TMD 

duration of more than 12 months. This difference was 

not statistically significant (P=0.63). After adjusting for 

confounding variables through multiple logistic regression 

analysis, age 50 years (OR =5.84, 95% CI =1.53–22.19, 

P=0.01), preoperative visual acuity of 20/400 (OR =7.012, 

Table 1 Demographic features of 88 patients (96 eyes) with CTMD

Age (in years)
Mean ± SD 54.56±12.8
Median 54
Range 25–85

Duration of FU (in months)
Mean ± SD 18.7±14.2
Median 15 months
Range 3–65

Duration of macular detachment (in months)
Mean ± SD 13±9
Median 12
Range 6–70

Sex (number of patients [%])
Male 65 (73.8%)
Female 23 (26.2%)

Laterality (number of patients [%])
Bilateral 8 (9%)
Unilateral 80 (91%)

Involved eye (number of eyes [%])
Right 40 (41.6%)
Left 56 (58.4%)

Abbreviations: CTMD, chronic diabetic traction macular detachment; SD, standard 
deviation; FU, follow-up.

Table 2 Preoperative and final visual acuity distribution in 96 
diabetic eyes operated for CTMD

Visual 
acuity

Before vitrectomy, 
number of eyes (%)

After vitrectomy, 
number of eyes (%)

P-value

20/40 0 (0%) 6 (6.3%) NA
20/50–20/400 35 (36.5%) 55 (57%) 0.0059
20/400 61 (63.5%) 35 (36.5%) 0.0003

20/200 17 (17.7%) 40 (41.6%) 0.0005

5/200 41 (43%) 64 (67%) 0.0014
NLP 0 (0%) 3 (3%) NA

Abbreviations: CTMD, chronic diabetic traction macular detachment; NLP, no 
light perception; NA, not applicable.
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95% CI =1.82–26.93, P=0.005) and ischemic macula 

(OR =14.13, 95% CI =3.61–55.33, P0.001) continued to 

be the only three factors significantly associated with poor 

final visual outcome of less than 20/400.

During PPV, 89 eyes (92.7%) received endolaser treat-

ment, 53 eyes (55%) required intraocular tamponade (silicone 

oil 14 eyes (14.5%) and long-acting gas (C3F8) in 39 eyes 

(40.5%)), 26 eyes (27%) required cataract extraction sur-

gery (lensectomy 3 (3.1%) eyes and phacoemulsification 

in 23 eyes (24%)) to clear the media for vitrectomy, and 

36 eyes (37.5%) developed iatrogenic breaks. None of these 

intraoperative variables, including iatrogenic breaks, had a 

significant association with the final visual outcome.

Eighty-seven eyes (90.6%) had their retina and macula 

reattached after one vitrectomy (Figure 1). Six eyes had 

persistent traction retinal detachment; none of them were 

reoperated on due to poor prognosis associated with severe 

ischemia or the development of NVG. Two eyes developed 

rhegmatogenous retinal detachment and were successfully 

reattached by a second vitrectomy. Only one eye devel-

oped combined traction and rhegmatogenous detachment 

and because of poor prognosis, it was not reoperated on. 

Persistent subretinal fluid in the absence of retinal breaks 

or traction was found in three eyes, none of which required 

any intervention, and the fluid resolved spontaneously. Three 

eyes were complicated with the formation of epiretinal mem-

branes, two of them needed vitrectomy. Eight eyes developed 

vitreous hemorrhage, all in the first 4 postoperative weeks, 

and only one required another vitrectomy for dense nonre-

solving vitreous hemorrhage. NVG was present in four eyes 

postoperatively, but only two of these developed this compli-

cation after vitrectomy, while the other two had the condition 

before surgery. One eye developed endophthalmitis and was 

treated with vitrectomy and intravitreal antibiotics (Table 3). 

None of the postoperative complications had a significant 

association with the final visual outcome. However, some 

of these complications may have occurred too infrequently 

to show statistical significance. Three eyes ended up with 

NLP due to retinal detachment and NVG.

Discussion
This retrospective study of the outcome of vitrectomy in 

96 eyes with TMD of more than 6 months duration showed 

positive results, with 87.5% of those eyes having stable final 

Figure 1 Fundus photograph of an eye with CTMD before and after PPV.
Notes: (A) Extensive traction retinal detachment involving the macula with active FVP and no prior laser therapy. Note how the whole posterior pole is “bunched up” into 
the FVP with dragging of the nasal retinal vessels over the ONH into the macular area. This configuration was later confirmed intraoperatively. Visual acuity had been poor at 
hand motion level for 2 years prior to presentation. (B) Same eye 2 days following IVB. Note the significant reduction in the extent and caliber of the neovessels. (C) Same 
eye 4 days postoperatively with PPV and air tamponade. (D) Same eye 4 months following PPV. The retina is completely attached with a healthy looking ONH and retinal 
vasculature and a corresponding visual acuity of 20/125. An epiretinal membrane is present.
Abbreviations: CTMD, chronic diabetic traction macular detachment; PPV, pars plana vitrectomy; FVP, fibrovascular proliferation; ONH, optic nerve head; IVB, intravitreal 
bevacizumab.
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visual acuity or gaining, at least, one line compared to their 

preoperative acuity. In addition, 66.7% and 41.6% of the eyes 

had a final visual acuity of 5/200 and 20/200 compared 

to 43% and 17.7% at baseline, respectively. This relatively 

successful visual result was associated with a good anatomi-

cal outcome of 90.6% retinal reattachment rate following a 

single procedure.

Our results are comparable to those reported in the 

literature despite the fact that our study population was 

solely composed of eyes with long-standing TMD (median 

12 months) as opposed to the previous studies (Table 4). For 

example, according to previous studies, visual improvement 

or stabilization after vitrectomy for TMD varied from 57% 

to 89% of eyes. In addition, 22%–72% of eyes have been 

reported to achieve a visual acuity of 5/200 or better, with a 

final anatomic success rate of 64%–93%.21–33 Knowing that 

the latest report we found dates back to 2003 may partially 

explain our comparative outcome due to the improvement in 

surgical techniques and equipment over the past few years, 

such as the higher cut rates vitrectomy machines, better illu-

mination and viewing systems, as well as the availability of 

staining material for the visualization of hyaloid, epiretinal 

membranes, and the layers of vitreous schisis.

In our statistical analysis, and among multiple systemic 

and pre-, intra-, and postoperative ocular variables, only 

three preoperative factors were found to be associated with 

a poor visual outcome, namely, 1) macular ischemia that 

had the strongest prediction with an OR of 14.13, followed 

by 2) preoperative visual acuity of 20/400 with an OR of 

7.012, and 3) age 50 years with an OR of 5.840.

To our knowledge, the macular perfusion status has not 

been previously studied as a predictive factor for the visual 

outcome of vitrectomy in eyes with diabetic TMD. But 

our finding of a strong association between poor macular 

perfusion and the poor visual outcome is not surprising, 

knowing the direct negative effect of ischemia on the inner 

retinal layers, leading to a defective transmission of the 

visual signal between the photoreceptors and the optic nerve 

fibers. Although the foveal and outer retinal oxygenation 

in the macula may improve, inner macular perfusion is not 

expected to be altered by macular reattachment after surgery; 

thus, the poor visual outcome observed in such cases in our 

study. It is acknowledged that it is hard to assess macular 

perfusion and ischemia without performing ancillary testing 

such as fluorescein angiography. However, it is our experi-

ence that in such eyes with extensive tractional fibrovascular 

proliferation with TMD, a meaningful angiogram is almost 

impossible to perform. Accordingly, most of our informa-

tion regarding the macular perfusion status was obtained 

from the surgeon’s pre- or intraoperative assessment of the 

macular vasculature. Similar to our finding, other authors 

have reported a correlation between poor preoperative visual 

acuity and a less successful visual outcome.25,28,32 This is 

likely because eyes with poor baseline vision may represent 

a subgroup of eyes with a more advanced and chronic disease 

with increased severity, complexity and chronicity of detach-

ment, and a subsequent higher risk of intra- and postoperative 

Table 3 Postoperative complications that developed in 55 eyes 
(54.3%)

Complications Frequency Percentage (%)

High IOP 10 10.4
Vitreous hemorrhage 8 8.3
Corneal epithelial defect 2 2
Significant cataract 43 44.7
NVG 4 4.1
Severe inflammation 2 2
Retinal detachment 9 9.3

Abbreviations: IOP, intraocular pressure; NVG, neovascular glaucoma.

Table 4 Summary of some studies reporting vitrectomy results for diabetic traction retinal detachment over the past three decades

Authors Number 
of eyes

Final visual acuity 
5/200, number 
of eyes (%)

Vision improved or 
stabilized, number 
of eyes (%)

Eyes ending with 
no LP, number 
of eyes (%)

Retinal attachment 
after PPV, number 
of eyes (%)

Follow-up 
(months)

Current study 96 83 (86.4%) 84 (87.5%) 3 (3%) 87 (90.6%) 15 (median)
Castellarin et al24 23 5 (22%) 13 (57%) 2 (9%) 20 (87%) 5.4 (mean)
Steinmetz et al31 67 47 (70%) 51 (72%) NDR 62 (93%) 16 (mean)
Meier and Wiedemann28 28 9 (32%) 25 (89%) 5 (18%) 27 (96%) 14 (mean)
Williams et al42 69 49 (71%) 49 (71%) 0 57 (83%) Minimum 6
Thompson et al32 360 259 (72%) 239 (66%) 67 (19%) 274 (76%) 13 (median)
Abrams and Williams43 16 11 (69%) 13 (81%) 2 (13%) 13 (81%) 6.5 (mean)
Rice et al30 197 116 (59%) 129 (65%) 37 (19%) 130 (66%) 12 (median)
Rice and Michels44 107 59 (55%) 63 (59%) 22 (21%) 68 (64%) 12 (median)
Aaberg22 125 90 (72%) 90 (72%) 14 (11%) 84 (67%) 39 (mean)

Abbreviations: LP, light perception; PPV, pars plana vitrectomy; NDR, no data reported.
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complications. However, our study could not confirm this 

hypothesis since these variables were not associated with a 

poor visual outcome. Alternatively, eyes with poor vision at 

baseline may have irreversibly affected outer retina and pho-

toreceptors that limit postoperative visual recovery. La Heij 

et al27 reported that age 50 years is a strong predictor of 

poor visual outcome, which supports our finding. This can 

probably be explained by a longer duration of diabetes mel-

litus, worse microvascular complications in older patients, in 

addition to a slow repair process in older diabetics.34–36

In contrast to our findings, a review of the literature 

showed that iris neovascularization, long-standing retinal 

detachment, lack of preoperative pan retinal photocoagula-

tion (PRP), intraoperative iatrogenic breaks, and lensectomy 

were associated with a worse visual outcome following 

vitrectomy.24,27,30,37–39 Several studies documented that the lack 

of preoperative PRP and the presence of preoperative iris neo-

vascularization was associated with poorer visual prognosis 

due to the development of NVG postoperatively.24,27,30 We 

were not able to reproduce either of these findings. On one 

hand, this discrepancy can be explained by the small number 

of eyes with preoperative iris neovascularization in our study. 

On the other hand, most of the reported studies date back 

to the era when endolaser and/or anti-vascular endothelial 

growth factor (VEGF) agents were not available, thus not 

allowing the surgeons to control the active proliferative state 

of the disease promptly either preoperatively by anti-VEGF 

agents and/or intraoperatively by endolaser. We hypothesize 

that since all our cases received endolaser and/or preoperative 

bevacizumab, preoperative iris neovascularization and the 

lack of preoperative PRP did not turn out to be significant 

variables in determining the final visual outcome.

Interestingly, the use of preoperative bevacizumab 

was not a significant factor for the final visual outcome. It 

appears that although the use of preoperative bevacizumab 

has been reported to facilitate surgical maneuvers during 

vitrectomy and to reduce intra- and postoperative bleeding 

and complications,37,38,40,41 the final visual outcome in chronic 

TMD does not appear to be dependent on the use of preopera-

tive bevacizumab. This may be attributed to the significant 

effects of baseline acuity and degree of anatomical alterations 

related to the disease, such as macular ischemia, factors that 

preoperative bevacizumab use may not be able to alter.

In contrast to the findings of the previous studies,24,27 eyes 

with longer duration of TMD did not appear to have a worse 

final visual outcome. This could be attributed to the different 

study population included in our study. All our patients had 

macular detachment for more than 6 months duration (median 

12 months). However, even when we compared the outcomes 

between eyes with 6–12 months duration of macular detach-

ment to those with longer duration macular detachment, no 

significant differences regarding the final visual or anatomical 

outcomes were noted. This suggests that once the macula has 

been detached for more than 6 months, subsequent changes 

have minimal or no effect on the outcome.

Both lensectomy and the creation of iatrogenic retinal 

break during vitrectomy were also previously associated 

with an increased risk of poor postoperative visual results.25,32 

Our study does not support these findings. The reasons for 

the discrepancy may be multifactorial. For example, the 

negative effect of lensectomy has been thought to be due 

to the elimination of the barrier between the vitreous cavity 

and the anterior segment allowing for angiogenic factors to 

circulate to the anterior segment and lead to postoperative 

NVG.24,27 Cataracts dense enough to preclude optimal view 

to the fundus were extracted by phacoemulsification and not 

lensectomy in almost all (88.5%) cases in our study. Unlike 

lensectomy, the posterior capsule is not violated during pha-

coemulsification, thus maintaining a partial barrier between 

the vitreous and anterior segment, which in turn is thought to 

decrease the risk of iris neovascularization and NVG devel-

opment postoperatively.24,27 In addition, the development 

of endolaser for immediate intraoperative retinal ablative 

therapy as well as anti-VEGF agents for preoperative use may 

have allowed for a reduced incidence of such postoperative 

complications even in eyes that had cataract extraction.

Similarly, the development of better surgical adjuvants 

such as triamcinolone to identify residual vitreous and traction 

in the area of iatrogenic breaks, Tano scrapers and newer gen-

eration microsurgical forceps such as end-gripping forceps 

for removal of thin residual traction, as well as endolaser to 

seal breaks immediately intraoperatively, seem to have a ben-

eficial effect in decreasing the incidence of retinal detachment 

following surgery, subsequently minimizing the potential 

negative effects of iatrogenic breaks on the final visual out-

come. The beneficial effects of the aforementioned surgical 

adjuvants may be even more evident in our study, especially 

since we had a higher rate of iatrogenic breaks (37.5% of 

eyes) compared to the literature.25,31 Although this may 

be related to the more complex and chronic detachments 

included in our study, with subsequently thicker membranes 

and thinner atrophic and cystic retinas predisposing to tears 

during dissection, this did not appear to influence the final 

visual and anatomical outcomes.

www.dovepress.com
www.dovepress.com
www.dovepress.com


Clinical Ophthalmology 2016:10 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

1659

The outcomes of PPV for chronic diabetic TMD

Conclusion
In conclusion, despite the limitations of this retrospective 

study including the lack of fluorescein angiography, optical 

coherence tomography, and ultrasonography data as well as 

information regarding the general health status of most of 

our patients, the findings indicate that vitrectomy for eyes 

with chronic TMD may be beneficial, particularly in patients 

who are younger and have a relatively good baseline visual 

acuity and a nonischemic macula. Although the duration 

of macular detachment is a significant negative predictive 

factor for the final visual outcome, the traditional teach-

ing recommending PPV for TMD recently (6 months) 

involving the macula and suggesting avoiding PPV for 

cases in which the macula has been detached for more than 

6 months because of poor surgical outcomes may not be 

totally accurate. Our study shows that the majority of such 

eyes do relatively well with surgery and retain ambulatory 

vision. These findings suggest that the traditional teaching 

should be modified. Our promising results as compared to 

the previous reports may be at least in part explained by 

the most recent developments in surgical techniques and 

intraoperative maneuvers.
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Table S1 Baseline systemic and ophthalmic variables of 96 eyes of 88 patients related to a visual outcome of less than 20/400

Preoperative variable Number of eyes  
(total n=96)

Number of eyes with final visual  
acuity 20/400 (%) (total n=35)

Univariate

Age 50 years 66 29 (43.9%) P=0.024
Age 50 years 30 6 (20%)
Type 1 diabetes 18 4 (22.2%) P=0.16
Type 2 diabetes 78 31 (39.7%)
Diabetes 15 years 63 19 (30%) P=0.1
Diabetes 15 years 27 13 (48%)
Visual acuity 20/400 61 31 (50.8%) P0.001
Visual acuity $20/400 35 4 (11.4%)
Preoperative laser 75 28 (37%) P=0.73
No preoperative laser 21 7 (33%)
Preoperative avastin 50 16 (32%) P=0.34
No preoperative avastin 46 19 (41%)
Ischemia 54 30 (55%) P0.001
No ischemia 41 4 (9.8%)
Phakic eye 81 29 (35.8%) P=0.75
Pseudophakic eye 15 6 (40%)
Iris neovascularization 6 2 (33%) P=1
No iris neovascularization 90 33 (36.7%)
Macula detached 6–12 months 70 27 (38.6%) P=0.48
Macula detached 12 months 26 8 (31%)
Vitreous hemorrhage 56 19 (34%) P=0.54
No vitreous hemorrhage 40 16 (40%)
Thick fibrovascular tissue 37 15 (40%) P=0.51
No thick fibrovascular tissue 59 20 (34%)

Note: The values in bold were found to be statistically significant variables for the visual outcome. 
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