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Case Report

Introduction

Tractional retinal detachments (TRDs) in the setting of prolifera-
tive diabetic retinopathy (PDR) that involve the macula are typi-
cally managed surgically.1–3 Practice patterns have been evolving 
toward earlier surgical intervention for TRDs because release of 
the hyaloidal adhesions via vitrectomy can limit progression.2–7

Although preoperative injections of antivascular endothelial 
growth factor (anti-VEGF) are common within a week of surgical 
intervention to reduce intraoperative bleeding, they are not com-
monly used as a primary management strategy for macula-involv-
ing TRDs.4,8–11 Notably, there is the risk for anti-VEGF–associated 
crunch syndrome, in which rapid neovascular regression and pos-
terior hyaloid contraction and fibrosis can lead to the progression 
of a TRD and new retinal holes.12,13 The development of new reti-
nal breaks can result in a combined tractional and rhegmatoge-
nous RD, which portends a worse prognosis. The incidence of 
crunch syndrome in eyes with PDR treated with anti-VEGF has 
varied in the literature, from 1.5% to 18.4% (most commonly 
around 5%).13–18 Crunch syndrome may be more likely in the set-
ting of severe PDR with preexisting fibrotic changes and neovas-
cularization (NV).13

Although macula-involving TRDs are managed surgically, 
there have been rare reports of TRDs spontaneously improving 

without treatment.19–21 In addition, Lee et al22 reported 3 eyes in 
which TRDs showed resolution as a result of favorable crunch 
syndrome after anti-VEGF injections and another eye without 
detachment that showed anatomic improvement from release of 
the traction.

We present a case of bilateral macula-involving, fovea-spar-
ing TRDs, with resolution of vitreous hemorrhaging and stability 
of the TRD, primarily with the use of anti-VEGF therapy.

Case Report

A 40-year-old man presented with decreased vision in both eyes. 
His medical history included hypertension, hyperlipidemia, sleep 
apnea, insulin-dependent diabetes, chronic obstructive pulmonary 
disease, congenital heart disease (D-transposition of the great 
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Abstract
Purpose: To evaluate the use of antivascular endothelial growth factor (anti-VEGF) as treatment for tractional retinal detachments 
(TRDs) involving the macula. Methods: A case report was evaluated. Results: A 40-year-old man with a medical history notable 
for congenital heart disease and proliferative diabetic retinopathy presented with decreased vision. Surgery was not feasible for 
medical reasons, and panretinal photocoagulation was limited by retinal traction and hemorrhage. Despite initial progression of 
bilateral macula-off, foveal-on TRDs, the patient received intravitreal (IVT) bevacizumab regularly every 8 to 12 weeks. After initial 
improvement, both eyes remained anatomically stable with attached foveas over more than 1.5 years of follow-up. Conclusions: 
In cases in which surgery is not possible, macula-involving TRDs with neovascularization can be managed successfully with repeated 
IVT anti-VEGF injection monotherapy.
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arteries) for which he had atrial switch repair as a child, sick sinus 
syndrome with a pacemaker that had been malfunctioning for sev-
eral years, and coronary artery disease with a history of myocar-
dial infarction. The Snellen best-corrected visual acuity (BCVA) 
was hand motions (HM) OD and 20/125 OS. A fundus examina-
tion showed a dense vitreous hemorrhage in the right eye that pre-
cluded a view of the fundus and PDR with NV at the disc, NV 
elsewhere, and a fibrovascular membrane at the arcades causing 
mild macular traction in the left eye, as was also seen on optical 
coherence tomography (OCT). Figure 1 shows widefield pseudo-
color photographs of both eyes and OCT images of the left eye.

Panretinal photocoagulation (PRP) was performed in the left 
eye, although the entire treatment could not be completed 
because of a subhyaloid hemorrhage, traction, and patient intol-
erance. Given the dense vitreous hemorrhage in the right eye, 
the patient was taken to the operating room for planned pars 
plana vitrectomy, laser photocoagulation, and intravitreal (IVT) 
bevacizumab. Because of systemic concerns, the surgery was 
performed under monitored anesthesia care with a block. The 
patient became acutely claustrophobic and hypoxic during sur-
gery; thus, the procedure was stopped just after the core vitrec-
tomy and before laser coagulation could be performed.

At a follow-up 1 month later, the VA was 20/50 OD and 
20/100 OS. A fundus examination showed a wolf-jaw configu-
ration TRD in the right eye, although the fovea remained 
attached (Figure 2, A and B). At this time, the left eye was also 
found to have a fovea-involving TRD (Figure 3, A and B). IVT 
bevacizumab was administered in the right eye, and surgery 
was recommended for the left eye.

The patient attempted to have surgery at this point at an out-
side hospital; however, this was not possible and he was lost to 
follow-up for 1 year. No surgeries, injections, laser treatments, 
or procedures were performed until the patient presented again  
1 year later. At that time, the BCVA was counting fingers (CF) 
OD and 20/600 OS. Although a fundus examination showed 
worsened traction in the right eye and a new vitreous hemor-
rhage, the retina remained attached centrally (Figure 2C). Some 
improvement in traction was seen in the left eye; however, a 
TRD with extensive fibrovascular membranes remained, as did 
NV elsewhere as well as a vitreous hemorrhage (Figure 3C). The 
recommendation was made to perform a vitrectomy, mem-
brane peeling, endolaser, gas placement, and injection of anti-
VEGF under general anesthesia in the right eye followed by the 
left eye. However, surgery did not proceed because of the anes-
thesiologist’s concerns regarding the safety of the procedure, 
despite multiple attempts at various tertiary referral hospitals.

Five months later, the patient’s BCVA was HM OD and 
20/100 OS with a stable examination. OCT showed an attached 
fovea in the right eye with a focal TRD in the inferior macula 
(Figure 2D) and an attached fovea with superior and inferior trac-
tion and TRDs in the left eye (Figure 3D). IVT bevacizumab 
every 8 to 12 weeks and as needed was initiated, primarily for 
vitreous hemorrhaging and NV, with occasional longer intervals 
caused by intermittent difficulties with follow-up. Extending the 
IVT bevacizumab injection intervals resulted in the development 
of a vitreous hemorrhage in both eyes. After the initial improve-
ment in the TRDs, both eyes subsequently remained stable with 
numerous anti-VEGF injections. The foveas remained attached 

Figure 1. Fundus photographs from the patient’s initial presentation. (A) The right eye shows a vitreous hemorrhage with some partially 
visible fibrovascular proliferation. (B) The left eye shows neovascularization (NV) of the disc, NV elsewhere, hemorrhages, and fibrovascular 
proliferation along the arcades. Optical coherence tomography (OCT) of the left eye shows an attached fovea with some diabetic macular 
edema and traction in the superior macula. (C) View through the fovea. (D) View through the superior macula. The OCT image quality of 
the right eye was poor because of the presence of a vitreous hemorrhage and therefore is not shown.
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bilaterally, and the vitreous hemorrhage resolved over the subse-
quent 1.5 years (Figure 2, E–G and Figure 3, E–H). The patient’s 
BCVA remained stable at 20/100 OD and fluctuated between 
20/160 and CF OS. In addition, the hyaloid remained attached.

Conclusions

We present a case of a patient with bilateral macula-involving, 
foveal-sparing TRDs that were managed successfully, primarily 
with IVT anti-VEGF injections in the long-term, without develop-
ing crunch syndrome. In this patient’s case, the management 
options were limited. There was minimal uptake of PRP given the 
traction, hemorrhage, and difficulties with tolerance. Specifically, 
the patient was unable to tolerate in-office laser photocoagulation 
because of discomfort and positioning. In addition, there was poor 
laser uptake in the areas of traction, which extended from the 
arcades into the midperiphery. Multiple attempts at surgery were 
made but were not possible because of the patient’s high-risk 
medical comorbidities. There was some release of traction, despite 

the limited core vitrectomy in the right eye. There was no progres-
sion to foveal involvement, despite the high risk for crunch syn-
drome with NV and the presence of significant traction, and the 
patient remained stable for more than 1 year.

Diabetic TRDs develop as a downstream effect of retinal 
ischemia, leading to an upregulation of growth factors, includ-
ing VEGF, which results in retinal angiogenesis and NV.1,23 The 
NV then proliferates between the retina and the posterior hya-
loid, eventually invading and adhering to the posterior cortical 
vitreous.1,24,25 Without treatment, a fibrovascular complex forms 
that may contract and cause traction on the retina.

Previous reports described crunch syndrome, in which anti-
VEGF injections may accelerate neovascular regression, fibrosis, 
and posterior hyaloid contraction.12 This may induce or exacer-
bate a TRD or cause a rhegmatogenous component.13 Crunch syn-
drome typically manifests 1 to 6 weeks after IVT anti-VEGF and 
is one of the reasons that TRDs are not classically treated solely 
with injections. Tan et al13 found that bevacizumab may be associ-
ated with a higher risk for crunch syndrome as well as increased 

Figure 2. (A) Fundus photograph of the right eye 1 month after incomplete vitrectomy. (B) Optical coherence tomography (OCT) of 
the right eye shows improvement 1 month postoperatively, at which time intravitreal (IVT) bevacizumab was given, stabilizing the eye. (C) 
After being lost to follow-up for 1 year, the patient presented again with reattachment of the fovea, although some traction continued to 
affect the inferior macula. (D) Approximately 3 months later, the patient received IVT bevacizumab at an outside hospital. Five months after 
the patient returned after loss to follow-up (2 months after IVT bevacizumab), a focal tractional retinal detachment is seen in the inferior 
macula; however, the macula is attached. He subsequently received regular IVT bevacizumab in the right eye, and his examinations remained 
stable. OCT 3 months (E), 5 months (F), and 14 months (G) after he returned after loss to follow-up.

Figure 3. (A) Fundus photograph of the left eye 1 month after partial panretinal photocoagulation (PRP) in the left eye. (B) One month 
after partial PRP, optical coherence tomography (OCT) shows improvement, then stability. (C) After being lost to follow-up for 1 year, 
the patient presented with reattachment of the fovea. (D) About 3 months later, the patient received intravitreal (IVT) bevacizumab at 
an outside hospital. Five months later (2 months after IVT bevacizumab), the patient presented again, with superior and inferior tractional 
retinal detachments and an attached fovea. He subsequently received regular IVT bevacizumab in the left eye, with his examinations 
remaining stable. OCT 3 months (E), 5 months (F), 7 months (G), and 14 months (H) after the patient returned after loss to follow-up.
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severity of DR and fibrosis. Our case is unique because the safety 
and efficacy of anti-VEGF injections are shown in a patient with 
severe PDR and preexisting fibrotic areas. Treatment comprised 
many bevacizumab injections in both eyes, without development 
of crunch syndrome. Although this is only a single case, it shows 
that crunch syndrome is not an inevitable outcome.

Crunch syndrome most commonly has been reported to occur 
after the initial anti-VEGF injection, most often within 5 days in 
more than 80% of cases.13 Thus, it is possible that the lack of 
crunch syndrome after the initial injection may decrease the risk 
for its future development. However, there have been no large 
series supporting this, in particular given that these cases are 
often taken to surgery.

There have been rare cases of spontaneously improved 
TRDs.19–21 In our patient’s case, the traction in the left eye did 
partially resolve spontaneously for 1 year, at which time he was 
lost to follow-up and received no treatment. However, the TRD 
was still present and macula-involving when he presented again. 
In a cohort of TRDs that spontaneously improved,19 2 occurred 
soon after the initiation of anti-VEGF injections. These TRDs 
then spontaneously improved without anti-VEGF injections or 
other treatment. (Those 2 patients in the cohort were lost to fol-
low-up and returned with improvement of the TRDs.)

There have been reported cases of resolution of TRDs after 
anti-VEGF injections, termed favorable crunch. In the Lee 
et al22 cohort, vitreoretinal traction resolved in 4 eyes with 
TRDs after anti-VEGF injections, leading to resolution of trac-
tion and flattening of the retina in 3 of these eyes. As the authors 
stated, retinal reattachment in these cases of TRDs without sur-
gery is unusual. In contrast to this cohort of favorable crunch, 
our patient was initially recommended to have surgery and may 
have had more severe traction. In addition, our patient received 
numerous injections while the traction was still present, without 
retinal flattening, and had no complications.

Factors leading to this patient’s improvement and stability may 
have included some regression of the NV tethering the vitreous to 
the retina, allowing for some relaxation. It could also be that the 
infrequent interval of injections allowed for slower, more con-
trolled regression of the NV, which mitigated the crunch; how-
ever, this is less likely given that crunch syndrome usually occurs 
in the setting of the first injection. Changes in the vitreous, 
including vitreoschisis, have been described in PDR.26 However, 
no release of the posterior hyaloid face was noted on OCT.

In summary, we present a patient with bilateral macular-involv-
ing, fovea-sparing TRDs and vitreous hemorrhage treated primar-
ily with repeated bilateral IVT anti-VEGF injections. The patient’s 
TRDs improved and remained stable for more than 1 year without 
the development of crunch syndrome. In cases in which surgery 
may be contraindicated and there are challenges to completing full 
PRP, anti-VEGF can be a viable monotherapy.
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