
Original Article
Visual and anatomic outcomes of vitreoretinal surgery: results at the
Boston VA and a review of the literature
Nicole C. Hanley-Williams, MD,

a
 Manju L. Subramanian, MD,

a,b
 and Edward B. Feinberg, MD, MPHa,b

Author affiliations: aBoston University School of Medicine, Boston, Massachusetts;
bVeterans Administration Medical Center, Boston, Massachusetts

Abstract
Introduction—The veteran population presents unique challenges in the management of vitreoretinal dis-
orders. We compiled the surgical outcomes for the most common visually significant vitreoretinal diagno-
ses. Those results were then compared to visual and anatomic outcomes established in the literature.

Materials and Methods—Medical records over a three-year time period, from January 2005 through
December 2007, were reviewed for 208 persons who underwent vitreoretinal surgery for vitreous hemor-
rhage, retained lens fragment, rhegmatogenous and tractional retinal detachment, macular hole, and macu-
lar pucker at the Jamaica Plain Campus of the Veterans Affairs Boston Healthcare System in Boston, MA.
A comprehensive search of the literature was conducted on Medline. Data from several large case series
and meta-analyses were compared to results obtained at the VA Boston.

Results—A total of 208 veterans underwent vitreoretinal surgery from January 2005 to December 2007.
After excluding those with rare diagnoses and lack of adequate follow-up data, the outcomes of 181 vitreor-
etinal procedures were included in this study.

Discussion—Overall, veterans at a regional referral center in Boston demonstrate postoperative visual
and anatomic outcomes comparable to outcomes reported in the ophthalmic literature.

 
Introduction
The Veterans Affairs Boston Healthcare System is the
regional referral center for medical and surgical manage-
ment of vitreo-retinal diseases for all veterans in the
New England area. Patients are drawn from areas as far
as northern Maine, Vermont, New Hampshire, and
Rhode Island. Serving a largely senior veteran popula-
tion, many of whom travel long distances for their care,
veterans can present special social and diagnostic chal-
lenges in managing core eye diseases. Many veterans,
being from remote areas, may go several years without a
screening eye examination.1 Difficulty in accessing care
may result in more complicated medical and surgical
eye diseases such as cataracts, diabetic retinopathy,
hypertensive retinopathy, and age-related macular
degeneration. In a diabetic veteran population, the prev-
alence of vitreo-retinal disorders and preventable blind-
ness can be as high as 9.5% and 2.7%, respectively.2
Alternatively, prevalence of vision-threatening retinop-

athy in the general US adult diabetic population is
8.2%.3 These advanced ophthalmic disease entities,
combined with advanced systemic co-morbidities, can
potentially affect surgical outcomes.

Some of the commonly managed diagnoses requiring
surgical intervention at the Veterans Administration
Hospital in Boston include non-clearing vitreous hemor-
rhage from diabetes, retained lens fragments, tractional
and rhegmatogenous retinal detachment, macular hole,
and epiretinal membranes. In this series we examined
the visual outcomes of veterans undergoing vitreo-reti-
nal surgery for these disorders. We then performed a
comprehensive search in Medline, looking at detailed
outcome data from numerous case series, review arti-
cles, and meta-analyses for each diagnosis. As expected,
there is variability in the literature regarding visual and
anatomic outcomes from vitreo-retinal surgery. This can
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be due to a number of factors, which include but are not
limited to, the stage of disease at the time of diagnosis,
the status of the macula, co-existing ocular or systemic
disease, preoperative vision, and the presence and fre-
quency of postoperative complications. There are copi-
ous and detailed data in the literature describing the
results of vitreo-retinal surgery for at least four of the six
of the aforementioned diagnoses, many of which are
included in this article. However, we acknowledge that a
comprehensive review and meta-analyses of all of the
data for every common vitreo-retinal diagnosis is simply
not possible to present in a single manuscript. For the
purposes of this article, we have favored data from
selected meta-analyses and review articles offering ana-
tomic and visual outcomes of surgery for the more com-
mon vitreo-retinal disorders as a frame of reference.
Articles were excluded if they were non-English and the
corresponding abstract failed to provide the needed
information. The data obtained from the literature were
then compared to the visual and anatomic outcomes of
veterans undergoing vitreo-retinal surgery at the Boston
VA. Hence, this review will serve two purposes: 1) to
offer a general overview of the literature describing sur-
gical outcomes for common vitreo-retinal disorders, and
2) to help provide a standard of comparison for the out-
comes of veterans in the New England area receiving
surgical vitreo-retinal care in the Veterans Administra-
tion system.

Materials and Methods
Data Collection
The electronic medical records were reviewed for all
patients undergoing vitreo-retinal surgery at the Veterans
Affairs Boston Healthcare System between January
2005 and December 2007. As this was, in part, a review
article based on data gathered in a retrospective chart
review, Institutional Review Board approval was
obtained but informed consent was waived. Data were
recorded in an ongoing fashion in order to track visual
and anatomic outcomes for surgeons. For each case, the
Snellen visual acuity was recorded pre-operatively and
post-operatively at day one, month one, month three and
month six after surgery. Complications occurring during
this period were also recorded. In addition, each
patient’s significant co-morbidities and ocular history
were also recorded. Each case was followed to the abso-
lute post operative period. The absolute post-operative
period is defined as the time period to obtain the final
visual acuity, and this time period differed for each
patient. The best corrected visual acuity or the best vis-
ual acuity with correction was recorded at each post-
operative month.

Data Analysis
The most common preoperative diagnoses for our veter-
ans were diabetic vitreous hemorrhage, retained lens
fragment, rhegmatogenous and tractional retinal detach-
ment, macular hole, and epiretinal membranes. The
diagnoses of epiretinal membrane and vitreo-macular
traction were combined to form one group. For each
case, the preoperative visual acuity was compared with
the best visual acuity during the absolute postoperative
period to obtain the number of lines of improvement in
vision. Both the pre-operative and post-operative visual
acuities were converted to logMAR equivalents based
on the method described by J. Holladay.4 For each diag-
nostic group, the mean, median, and standard deviation
were calculated for the number of lines of improvement,
pre-operative logMAR equivalent, post-operative log-
MAR equivalent, and post-operative month during
which the best visual acuity was recorded. The mean
logMAR equivalent for each diagnostic group was sub-
sequently converted back into Snellen visual acuity.
Cases in which the pre-operative or post-operative visual
acuity was recorded as light perception (LP) or no light
perception (NLP) were excluded from the visual out-
come data because LP and NLP cannot be converted to
logMAR equivalents. However, these cases were subse-
quently included in the stratification of visual outcomes
shown in Table 3, and they were also included in Table 4
(complications) to aide in giving a more accurate assess-
ment of outcomes. Other exclusionary criteria were: lack
of recorded manifest refraction during the absolute post-
operative period, lack of recorded visual acuity with cor-
rection in the absolute post-operative period, and having
insufficient follow up in the post-operative period due to
either death or missed appointments.

Results
A total of 208 veterans underwent vitreo-retinal surgery
from January 2005 to December 2007 at the Veterans
Affairs Boston Healthcare System. Sixteen (7.7 percent)
subjects were excluded because they had relatively rare
disorders. An additional 31 patients (15 percent) were
excluded because of being lost to follow up or having an
incalculable preoperative or postoperative visual acuity
(9 and 6 percent, respectively). As a result, 172 opera-
tions of 161 eyes were included when calculating visual
outcomes in terms of fractionated snellen acuities and
lines of improvement. While reporting stratified, non-
fractionated snellen visual outcomes and major compli-
cations, the 9 procedures with incalculable pre-operative
or post-operative vision (LP or NLP) were subsequently
included (see Table 4), for a sum of 181 vitreo-retinal
procedures.
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Table 1 describes the demographic characteristics of the
patients, including mean and median age for each group
of patients. As this study was conducted at a Veterans
Administration Hospital, over 95 percent of all patients
are male. Tables 2, 3, and 4 summarize the results and
major complications for each study group. The visual
outcomes are outlined in detail within each of the tables.
Table 2 describes mean pre-operative and post-operative
vision, as well as the mean and median lines improved
for each diagnosis. Table 3 stratifies the final visual out-
comes, and includes those patients with incalculable
vision (LP and NLP). Table 4 describes the major post-

operative complication rates. Table 5 conveys results of
sample case series from original articles and meta-analy-
ses describing the outcomes of vitreo-retinal surgery for
each diagnosis.

Discussion
Vitreous Hemorrhage

The most common underlying diagnosis for vitreous
hemorrhage is proliferative diabetic retinopathy.5 All
patients who underwent surgery for vitreous hemorrhage

Table 3.  Visual outcomes stratified by visual acuity for each diagnostic group of veterans

Table 4.  Major complication rates from vitreo-retinal surgery at the Veterans Affairs Boston Healthcare System

Table 1.  Patient demographics for veterans undergoing vitreo-retinal surgery between January 2005 and December
2007 at the Veterans Affairs Boston Healthcare System
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in this case series had underlying diabetic retinopathy.
There is a paucity of data in the literature describing the
outcomes of vitrectomy for diabetic vitreous hemor-
rhage. Only one case series was found which looked
solely at vitreous hemorrhage outcomes in a similar
fashion to our case series, and it showed a wide range of
results, from better than 20/50 to worse than 20/400.6
The variability in visual outcomes is likely due to the
presence of co-existing diabetic eye disease, such as
neovascularization leading to a retinal detachment. Table
5 includes a breakdown of visual outcomes from the
case series (Cooper et al.) of patients who underwent
vitrectomy for non-clearing vitreous hemorrhage. These
results show outcomes that are similar to our series of
patients.6

Retained Lens Fragments
Most patients with retained lens fragments do well fol-
lowing vitrectomy, with the majority of patients having a
final visual acuity of 20/40 or better.7–11 Analysis of ret-
rospectively reviewed, large non-comparative case ser-
ies show that significant predictors of good final visual
acuity include good preoperative vision, presence of an
intraocular lens, and an uncomplicated intraoperative
and post-operative course.12 Our case series is consistent

with that reported in the literature, with 58 percent ach-
ieving a final vision of 20/40 or better.

Retinal Detachments
In general, visual outcome analyses for retinal detach-
ment repair are often difficult to track and compare. This
is because several factors impact the overall visual out-
come of surgery for a retinal detachment. The most
important preoperative predictor is the status of the mac-
ula. Other factors include lens status, presence of symp-
toms, signs of chronicity, and presence of proliferative
vitreo-retinopathy. To further complicate the scenario,
the type of procedure selected by the surgeon (i.e. pri-
mary vitrectomy, pneumatic retinopexy, scleral buckle,
or combination procedure), and the rationale that is used
in determining the ideal approach, affects the overall
outcome. All of the aforementioned factors, in addition
to other unknown factors, may prevent a thorough
exploration and control for heterogeneity between the
studies. As a result, we were unable to convey (in Table
5) visual outcomes for retinal detachment repair from
the literature in the same manner as the other diagnoses.

Instead, we offer data from the literature looking at out-
comes for retinal detachment repair in a dual fashion -
visual and anatomic outcomes. The literature has shown

Table 2.  Visual outcomes for each diagnostic group of veterans who underwent vitreo-retinal surgery at the Veter-
ans Affairs Boston Healthcare System

Table 5.  Visual Outcomes from sample articles from a review of the literature
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that the visual outcomes for retinal detachment repair
range between 20/50 and 20/200.13–16 In pseudophakic
patients, reports have cited that repair with primary
vitrectomy has yielded a single operation anatomic suc-
cess rates between 50–95 percent.17–24 Patients under-
going pneumatic retinopexy have anatomic success rate
between 68–73 percent after a single procedure.25–27

Patients undergoing scleral buckling for retinal detach-
ment have a success rate of 80–86 percent after a single
procedure.28–31 Approximately 52 patients in this case
series underwent surgical repair for rhegmatogenous ret-
inal detachment at the VA Boston. All of the patients
underwent either primary vitrectomy, scleral buckle, or
combination of scleral buckle and vitrectomy. Eighty-
four percent of patients achieved anatomic success after
a single operation, leaving a 16 percent re-detachment
rate. About 35 percent of patients achieved a final vision
of 20/40 or better. Table 6 shows a breakdown of the
preoperative and postoperative vision based on status of
the macula and the type of procedure. Overall, these data
suggest that anatomic and visual outcomes from repair
of retinal detachments at the Boston VA seem to fall
within the standards reported in the literature.

Tractional Retinal Detachment
The surgical treatment of tractional retinal detachment is
an individual matter that is influenced by the preopera-
tive findings on examination, patient characteristics, use
of a wide variety of available tools and techniques for
surgery, and the experience and ability of the retinal sur-
geon. The nature of tractional retinal detachments, in the
setting of advanced diabetic retinopathy, unsurprisingly
will often lead to poor visual outcomes. Our series
looked at 9 patients who underwent vitrectomy for trac-
tional retinal detachment. Visual outcomes were modest,
but due to a small number of cases, it is difficult to com-
pare these outcomes to those reported in the literature.

Macular Holes
Surgical repair for full thickness macular holes (Stages
2, 3 and 4) has been well studied. Stage 1 macular holes
are typically treated with observation, although reports

of surgical intervention for stage 1b have yielded good
anatomic and visual results.32 Patients with macular
holes who elect surgical intervention typically complain
of distortion and difficulty reading. While anatomic suc-
cess and relief of distortion is often achieved following
surgery, the degree of improvement in visual acuity on
the Snellen chart is often less proportionate and incon-
gruous with anatomic results. This variability in visual
outcomes can be due to preoperative staging, length of
symptoms, lens status of the patient, use of adjuvants
such as indocyanine green to assist in intraoperative
peeling, and type of procedure selected by the surgeon.
Following prompt surgical intervention for treatment of
a stage 3 or 4 macular hole, vision can improve to better
than 20/40 in 22–49 percent of patients.33–35 Other
meta-analyses have shown improvement to 20/40 or bet-
ter in 27–72 percent (Table 5).36 Anatomic success, seen
as closure or flattening of the edges, is achieved in 80
percent of cases.31–34 Length of post-operative recovery
is variable. Optical coherence tomography demonstrates
that the significant improvement in macular configura-
tion can take up to six months.37 Patients at the Boston
VA (n=20) who underwent repair of their macular hole
showed an anatomic closure rate of 90 percent. Twenty-
five percent of these patients achieved a final visual
acuity of 20/40 or better (Table 3).

Epiretinal Membranes/Vitreomacular Traction
Syndrome
It has been reported that epiretinal membranes fre-
quently occur in conjunction with vitreo-macular trac-
tion.38 However, the exact nature of this relationship is
yet to be determined. As such, we combined the diagno-
ses of vitreomacular traction and macular pucker.
Patients who develop epiretinal membranes will often
complain of visual distortion similar in degree to those
with macular holes. Surgical repair often does not
require intraoperative infusion of gas nor postoperative
prone positioning, as it does with macular holes. As with
other vitreo-retinal disorders, final postoperative vision
in patients undergoing vitrectomy for macular pucker is
dependent on a number of factors, such as preoperative

Table 6.  Visual outcomes for the retinal detachment diagnostic group of veterans receiving vitreo-retinal surgery at
the Veterans Affairs Boston Healthcare System
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vision, duration of symptoms, presence of macular
edema, and intraoperative and postoperative courses.
Anatomic success is often conveyed as the presence or
absence of the membrane, any associated macular
edema, or development of recurrence. This is deter-
mined by clinical examination and confirmed by optical
coherence tomography (OCT). In the case of epiretinal
membranes, visual outcomes can be as good as
20/40.39–41 One report looked at visual outcomes for
125 patients who underwent surgery for macular pucker
and showed that 39 percent had a final vision of 20/40 or
better (Table 5).42

Thirty-three patients underwent surgery at the Boston
VA for removal of symptomatic epiretinal membrane.
Of those, 9 patients (27 percent) had a final vision of
20/40 or better, 15 (45 percent) had a final vision
between 20/40 and 20/200, and the remainder had vision
worse than 20/200.

The Veterans Affairs Boston Healthcare System is the
only VA facility in New England that provides surgical
vitreo-retinal care. As such, it draws veterans from a
large geographic area to provide care for advanced sur-
gical vitreo-retinal disorders that significantly affect
vision. Veterans who live in remote areas of New Eng-
land will often have difficulty keeping appointments and
maintaining ongoing care of chronic disorders. This can
lead to potentially challenging diagnostic and therapeu-
tic scenarios. It should be noted that geographical diver-
sity of population, multitude of vitreo-retinal surgeons,
the type of procedure selected by the operating surgeon,
the perceived complexity of the diagnosis, variations in
intra-operative course, co-morbidities, and other
unknown factors impact the eventual outcome and prog-
nosis for vision. However, these issues pertaining to
diversity is consistent with actual clinical practice.
Moreover, it gives insight to improving the care of
patients.

There are limitations present in this case series. The first
include the retrospective nature of the study and the
inherent bias associated with it. In addition, the exclu-
sion of patients whose preoperative or final postopera-
tive visual acuity was LP or NLP (due to difficulty in
converting the fractionated visual acuities to LogMar
equivalents for analysis of mean visual acuities), should
be recognized as potentially skewing the data favorably.
Moreover, the outcomes reported from the literature
serve as a historical cohort and frame of reference for
comparison, and the authors acknowledge that this is not
as meaningful as performing a meta-analysis for all 6
diagnoses studied in this article. Finally, the patient pop-
ulation at the VA is different in terms of demographic

characteristics (mostly male patients), making extrapola-
tion of data to females more difficult.

Surgical intervention for each vitreo-retinal diagnosis at
the Boston VA appears to demonstrate postoperative
improvement in both mean and median visions (Table
2). Overall, this review offers some reassurance that sur-
gical outcomes for veterans undergoing vitreo-retinal
surgery for common diagnoses were generally consistent
with visual and anatomic outcomes and standards of
care established in the literature.
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