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Purpose: To describe two cases of Purtscher-like retinopathy after total knee arthroplasty.

Observations: Two patients were referred for blurred vision after knee surgery. They received a complete vision
examination including slit lamp exam, dilated fundus exam, fluorescein angiogram and optical coherence to-
mography. Two patients developed Purtscher-like retinopathy after knee surgery. The first was a 58-year-old
male who underwent bilateral total knee arthroplasty. The second patient developed an infected joint and
subsequently received a total knee arthroplasty revision surgery. Both patients experienced decreased vision and
were found to have characteristic findings of Purtscher-like retinopathy including vessel attenuation, cotton wool
spots and nerve fiber layer infarcts following their respective operations in the absence of other injury.
Conclusions and Importance: Purtscher-like retinopathy can occur immediately following total knee arthroplasty.
Factors including fatty acid liberation, endothelial damage, aberrant coagulation cascade activation, leukocyte
aggregation, embolic vascular occlusion and microinfarction likely contributed to these findings. When patients
undergo knee arthroplasty and complain of visual scotomas, the diagnosis of Purtscher-like retinopathy should
be considered with careful ophthalmic examination and work-up.

Meeting Presentation: None. underwent a total knee arthroplasty (TKA) revision and the second pa-

tient received bilateral TKA.

1. Introduction
2. Findings
Purtscher’s retinopathy was originally described in 1910 by Otmar
Purtscher after observing characteristic retinal findings in a patient that
suffered severe, non-ocular trauma.' Purtscher-like retinopathy occurs

2.1. Case one

when characteristic findings of Purtscher’s retinopathy (PuR) occur in
the absence of trauma, including cotton wool spots and retinal hemor-
rhages.” Various clinical conditions have been associated with
Purtscher-like retinopathy, the most common being acute pancrea-
titis.>* Evidence for the pathogenesis involving boney structures have
pointed to vascular occlusion by liberated fatty emboli and inflamma-
tory damage.”© However, in the operative setting, other factors such as
direct endothelial damage, venous stasis and aberrant activation of the
clotting cascade may lead to thromboembolic events which precipitate
typical findings of Purtscher-like retinopathy.”>® This report describes
two patients who experienced decreased vision and had signs of
Purtscher-like retinopathy after orthopedic surgery. The first patient

A 68-year-old male with past medical history of renal disease and
benign prostatic hyperplasia had a revision of his TKA. Immediately
after surgery, he complained of seeing a large dark area in the right eye,
and centrally he felt like he was looking through a thin fog. His past
ocular history included LASIK. Best corrected vision was 20/40 + 1 OD
and 20/30-1 OS. His slit lamp exam (SLE) was unremarkable. Dilated
fundus exam (DFE) of the right eye showed three nearly contiguous
large cotton wool spots (CWS) with hemorrhage inferonasal to the fovea
and several other scattered CWS (Fig. 1A and B). The fluorescein
angiogram (FA) showed retinal nonperfusion in the areas of the CWS
(Fig. 1C). Over the next 3 months the CWS resolved and the patient
reported better vision (Fig. 1D and E).
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2.2. Case two

A 58-year-old gentleman with a past medical history of hypertension
underwent bilateral total knee arthroplasty (TKA). Immediately after
the operation he saw a “puzzle-piece missing” in his left eye with no
changes to the vision in the right eye. His past ocular history included
bilateral photorefractive keratectomy and blepharoplasty. Two weeks
later he presented with best corrected visual acuity of 20/20 in both eyes
and normal pressures. His DFE showed normal optic nerves with
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multiple CWS nasal to the fovea in the right eye. The vessels were
attenuated. The left eye also had a large CWS superonasal to the fovea
(Fig. 2A and B) with vessel attenuation. The retinal periphery was
normal. FA showed several defects including areas of retinal non-
perfusion corresponding to the CWS (Fig. 2C and D). Spectral-domain
optical coherence tomography (SD-OCT) showed nerve fiber layer in-
farcts and accumulation of axoplasmic material at the CWS (Fig. 2E), but
no fluid or exudation. He was observed, and two months later stated that
the missing “puzzle piece” was resolving. His vision remained stable at

Fig. 1. Purtscher-like Retinopathy after Total Knee Arthroplasty Revision. Patient who saw a large dark area in the right eye for four days after surgery found with three
nearly contiguous large cotton wool spots inferonasal to the fovea with hemorrhage and several other scattered CWS in the posterior pole. A) color photograph at
presentation, B) red free photograph at presentation, C) FA with retinal nonperfusion in the areas of the CWS, D) color photograph at resolution of CWS and
improvement in vision, E) red free photograph at resolution. (For interpretation of the references to color in this figure legend, the reader is referred to the Web

version of this article.)
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Fig. 2. Purtscher-like Retinopathy after Bilateral Total Knee Arthroplasty. 58-year-old gentleman who saw a “puzzle piece missing” in his left eye found with large cotton
wool spot superonasal to the fovea with retinal vessel attenuation. A) Color fundus photograph at presentation, B) red free photograph at presentation, C) pre-laminar
phase FA with retinal nonperfusion in areas of the CWS, D) laminar phase FA, E) OCT through CWS showing accumulation of axoplasmic material in the retinal nerve
fiber layer, F) color photograph at resolution with visual improvement, G) red free photograph at resolution, H) OCT at resolution. (For interpretation of the ref-
erences to color in this figure legend, the reader is referred to the Web version of this article.)
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Fig. 2. (continued).

20/20. Fundus exam showed resolution of the cotton wool spots (Fig. 2F
and G) and SD-OCT demonstrated resolution of nerve fiber layer infarcts
and axoplasmic accumulation at the areas of CWS (Fig. 2H).

3. Discussion

Several factors may have contributed to the patients’ development of
Purtscher-like retinopathy (Fig. 3). First, surgical trauma of the femur
and tibia during TKA, like in long bone fractures, may release fatty
globules producing several parallel mechanisms leading to the charac-
teristic anatomic findings of PuR and visual sequelae.”® Partial or
complete retinal vessel occlusion due to coalescence of fatty globules
may limit perfusion to several structures including the retina, choroid or
distal retinal vessels, manifesting as retinal vessel attenuation and CWS
on DFE.*° Tissue hypoxia in these areas may result in decreased vision
at the corresponding visual fields. Moreover, toxic fatty acid inflam-
mation may also precipitate endothelial damage, pathologically acti-
vating coagulation cascades and further impeding capillary flow and
worsening retinal hypoxia.5 Properdin and C-reactive protein recogni-
tion of Damage-Associated Molecular Proteins (DAMPs) activates the
core alternative complement pathways, promoting granulocyte aggre-
gation and leukocytoclastic emboli.” With progressive endothelial
destruction and loss of vessel integrity, hemorrhage ensues. These fac-
tors may have contributed to the visual scotomas and associated retinal
findings. Liberation of fatty globules may be common during orthopedic

operations and difficult to prevent. It is also likely that the greater
number of bones or joints operated on during a given surgery would
increase the chances that fatty emboli or fatty acid inflammation and its
sequelae would occur. Given that the eye possesses many small caliber
structures, changes in vision following orthopedic procedures should be
referred for evaluation, even in the absence of systemic symptoms.
Surgery itself is a form of controlled trauma and increases the risk of
thromboembolism with its complications, including Purtscher-like
retinopathy.”® It is standard practice to administer post-operative
anticoagulation, particularly for orthopedic operations.” Venous stasis
secondary to leg positioning and increased endothelial injury from
surgical manipulation may lead to aberrant activation of the clotting
cascade, precipitating thromboemboli in the orthopedic intraoperative
and postoperative period.” These additional factors may have served as
the inciting event or further aggravated retinal damage in the setting of
fatty embolization and inflammation. Interestingly, a recent review
found that only 45.9% of patients undergoing lower limb orthopedic
operations and given pharmacology anticoagulation were within the
therapeutic range for anticoagulation following surgery.” Patients with a
hypercoagulable disorder were also more likely to develop venous
thromboembolism.® It is possible that patients who are relatively
under-anticoagulated due to an underlying known or unknown hyper-
coagulable disorder may experience Purtscher-like retinopathy due to
thrombotic microemboli that occlude ocular vessels. Moreover, cases
with longer operating times or greater operative sites will likely have
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Fig. 3. Mechanisms Contributing to Purtscher-like Retinopathy in Orthopedic Surgery. Mechanical injury and release of fatty acids (FA) contribute to endothelial damage
leading to abnormal clotting and thrombus formation. Venous stasis further promotes abnormal clotting. Inflammation induced complement activation leads to white
cell activation and aggregation. Fatty globules are directly released from bones. All etiologies lead to a common pathway of particle embolization and tissue ischemia

resulting in the anatomical findings observed in Purtscher-like Retinopathy.

greater endothelial damage and venous stasis, aberrant coagulation and
chances of thromboembolism. Thus, patients who experience decreased
vision or scotomas after surgery should be evaluated for Purtscher-like
retinopathy. The development of Purtscher-like retinopathy following
surgery may indicate that a patient has received inadequate post-
operative anticoagulation or has an undiagnosed hypercoagulable
disorder.

Both patients were closely observed and the visual scotomas
improved. Clinical findings such as optic disk swelling with disc leakage
on FA or decreased vascular perfusion with involvement of the outer
retina may signal poor visual prognosis, and were not observed in these
patients.” There is currently no definitive treatment for PuR or
Purtscher-like retinopathy. Reports have described the use of cortico-
steroids as therapy, however little evidence has demonstrated its supe-
riority over observation alone.”'’ Given that bystander immune cell
damage is a contributing factor in certain precipitants of PuR, cortico-
steroids may have some impact when damage is predominantly in-
flammatory. However, in cases of hypercoagulability, as with surgery,
optimizing anti-coagulation may be more appropriate for the prevention
of PuR. Many cases are likely multifactorial, and a detailed history and
close monitoring for decreased vision may lower the risk of poor visual
outcomes. Fortunately, in both of these cases, the damage was not
centrally located and the symptoms resolved without any permanent
sequelae. When patients have TKA and complain of visual loss or sco-
tomas, the diagnosis of Purtscher-like retinopathy should be considered
and they should be referred for careful ophthalmic examination and
work up.

4. Conclusions

Purtscher-like retinopathy can occur immediately following total
knee arthroplasty. Factors including fatty acid liberation, endothelial
damage, aberrant coagulation cascade activation, leukocyte aggrega-
tion, embolic vascular occlusion and microinfarction are likely
contributing factors. When patients undergo knee arthroplasty and
complain of visual scotomas, the diagnosis of Purtscher-like retinopathy
should be considered with referral for careful ophthalmic examination
and work-up.

Patient consent

The patients consented to publication of the case orally; and, this
report does not contain any personal information that could lead to the
identification of the patient.
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