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Introduction 

Cataract surgery is one of the most commonly performed 
surgical procedures. Due to the fast-growing segment of the 
population that is over 65 years of age, the volume of cataract 
surgery is on the rise, creating an increasing workload for 
ophthalmologists [1-4]. A thorough preoperative evaluation of 
the patient is necessary, which historically included evaluation 
of the need for cataract surgery and informed consent. 
However, along with an increase in population size, patient 
expectations, phacoemulsifi cation techniques, and technology 
have continued to evolve. Consequently, the pre-operative 

visit has expanded to also include extensive discussions about 
surgical, lens, refractive, and laser options, all of which have 
fi nancial and medical considerations. Given the time constraints 
placed on physicians for length of appointment time, it can 
be challenging to cover all of this information in addition to 
performing a thorough medical history and examination. 

There are a number of systemic and ocular diseases that 
can affect the outcome of cataract surgery. A history of thyroid 
disease or Thyroid Eye Disease (TED) or clinical examination 
fi ndings concerning either are additional factors to explore 
prior to surgical intervention. TED is an autoimmune 
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infl ammatory disorder that occurs in 25% - 75% of dysthyroid 
patients, which can include hyperthyroidism, hypothyroidism, 
and euthyroidism [5,6]. The incidence of TED is 2.9 per 
100,000 males and 16 per 100,000 females [7]. Risk factors 
for developing TED include smoking, life stressors, poorly 
controlled hypothyroidism following radioactive iodine, and 
family history [8-10]. Predictive factors for developing more 
serious sequela from TED include increasing age, male gender, 
smoking, radioactive iodine therapy, diabetes, and rapid onset 
of disease [11]. 

Previous literature has reported the aggravation of TED 
by periocular injections (botulinum toxin), medications 
(corticosteroid and rosiglitazone), ocular surgery (cataract 
surgery, strabismus surgery, and orbital decompression), and 
retrobulbar anesthesia injections [12-22]. TED activation has 
also been described in patients without a known history of 
TED, following cataract surgery, laser in-situ keratomilieusis, 
facelift in combination with blepharoplasty, laser resurfacing, 
forehead lift, fi ller injections, and botulinum toxin injections 
[17,21,23]. We present a series of patients who did not have a 
known history of TED who presented post-operatively after 
cataract surgery with severe and aggressive TED that required 
numerous visits for management and preservation of sight. In 
addition, a literature review of all cases of thyroid eye disease 
activation after cataract surgery was performed. 

Methods 

This case series was conducted in compliance with the 
rules and regulations of the Health Insurance Portability and 
Accountability Act and all applicable federal and state laws and 
in adherence to the tenets of the Declaration of Helsinki. Patient 
consent for publication was not obtained as there are no readily 
identifi able patient identifi ers found within this manuscript. 

Patients presenting to a tertiary care facility with acute 
worsening of thyroid orbitopathy after eye surgery were 
reviewed between 2011 and 2018. Electronic medical records 
for these patients were collated and information regarding 
age at presentation, gender, symptoms and signs, disease 
onset, timing of disease onset after surgery, imaging fi ndings, 
management, and clinical outcome was extracted. All imaging 
studies were reviewed. Results are presented in descriptive 
format. 

A literature search in the PubMed database was performed 
using the following terms and 

Boolean operators: (“Thyroid”) AND (“Reactivation” OR 
“Active” OR “Acute”) AND (“Cataract Surgery”). Inclusion 
criteria included published articles indexed within the PubMed 
database, reports published in the English language, and cases 
describing thyroid eye disease activation after cataract surgery. 
Cases were abstracted for clinical characteristics. 

Case reports 

Patient #1 

A 74-year-old male with a past ocular history of a branch 
retinal vein occlusion on the left with intravitreal anti-

Vascular Endothelial Growth Factor (VEGF) treatments and 
narrow angles status post bilateral laser peripheral iridotomy 
underwent cataract surgery on the left eye. His preoperative 
visual acuity was 20/100 on the right and 20/80 on the left. 
Exactly one week after uneventful cataract surgery, the patient 
had a decrease in vision to 20/150 bilaterally and a decline in 
color vision bilaterally with congested orbits and restriction of 
extraocular muscles. 

Thyroid stimulating hormone was low at 0.1 mIU/L. Free 
T4 was within normal limits. CT and MRI imaging revealed 
signifi cantly enlarged rectus muscles bilaterally with 
compression of the nerve at the apex concerning compressive 
optic neuropathy from thyroid eye disease (Figure 1). The 
patient was given urgent intravenous methylprednisolone (1 
gram daily for 3 consecutive days) with mild improvement in 
vision initially but then experienced a quick decline in vision 
to count fi ngers with frozen globes and signifi cant proptosis 
resulting in corneal decompensation bilaterally. The patient 
was taken for urgent bilateral endoscopic orbital decompression 
of the fl oor and medial walls. He required nasal tarsorrhaphies 
bilaterally post-operatively for treatment of corneal breakdown. 
He received additional doses of intravenous steroids and then 
was continued on oral steroids by his general ophthalmologist. 
Approximately two weeks after decompression surgery, the 
patient’s vision had improved to 20/400 bilaterally and the 
edema and chemosis continued to improve over the following 
few weeks. He was then referred for orbital radiation (2000 
cGY over 10 days). At 3 months post-operatively, the patient 
had visual acuities of 20/50 on the right and 20/60 on the left. 
Final visual acuity was 20/25 on the right and 20/40 on the 
left 6 years later with full-color vision bilaterally. At the last 
follow-up visit, there was a positive afferent pupillary defect 
on the right and a constricted visual fi eld. The patient also had 
an esotropia that was managed well with prisms. The patient 
had a total of 142 encounters since the initial presentation of 
acute thyroid orbitopathy after cataract surgery. 

 

Figure 1: Axial (top) and coronal (bottom) CT images of Patient #1 showing 
enlargement of the extraocular muscles with crowding at the orbital apex and 
pressure on the optic nerve.
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Patient #2 

A 69-year-old male with no past ocular history and a past 
medical history of diabetes mellitus and Graves hyperthyroidism 
status post radioactive iodine treatment and a 63-pack-year 
smoking history presented for a cataract evaluation. He was 
found to have visual acuities of 20/100 on the right and 20/80 
on the left with nuclear sclerosis bilaterally. The patient 
underwent uneventful bilateral cataract surgery done 2 months 
apart. Post-operative day 1 after cataract surgery on the right 
(second) eye there was a question of a possible decompensating 
esotropia. Seventeen days after the second cataract surgery, 
the patient presented with a signifi cant decline in his vision 
on the right to 20/300. He had an afferent pupillary defect 
and a loss of color vision. Examination showed proptosis and 
signifi cant limitation in extraocular motility in all directions. 
Thyroid labs were abnormal (thyroid stimulating hormone 0.25 
mIU/L, thyroid peroxidase Ab 74.4 IU/ml, Thyroid stimulating 
immunoglobulin 491 percent of baseline). Imaging showed 
signifi cant enlargement of all rectus muscles bilaterally 
with nerve compression at the apex that was worse on the 
right (Figure 2). The patient was given urgent intravenous 
methylprednisolone (1 gram daily for 3 consecutive days) 
with improvement in his vision to 20/70 on the right. He was 
referred for urgent orbital radiation therapy (2000cGy over 
10 days) bilaterally. After treatment, his vision was 20/100 on 
the right and 20/30 on the left with improvement in his visual 
fi eld testing on the right, but there was a persistent afferent 
pupillary defect, low color vision, and a temporal visual fi eld 
depression on the right. Subsequently, the patient continued 

to decline to count fi ngers vision on the right. The patient was 
again started on oral steroids and scheduled for an urgent right 
endoscopic decompression of the fl oor and medial wall. Post-
operatively his vision remained count fi ngers on the right so 
additional intravenous methylprednisolone was given (1 gram 
daily for 3 consecutive days). He was then taken back to the 
operating room for a right lateral wall decompression of bone 
and removal of intraconal fat roughly one week later and then 
was slowly tapered off the oral steroids. 

The fi nal documented visual acuity 4 years after 
decompression surgery was 20/60 on the right and 20/20 on the 
left. The patient did have a large esotropia (95 prism diopters) 
after decompression surgery requiring a large bilateral medial 
rectus recession. The patient had a total of 65 encounters 
since the initial presentation of acute thyroid orbitopathy after 
cataract surgery. 

Discussion 

Thyroid eye disease is a disease entity that should be 
considered pre- and post-operatively for cataract surgery. When 
the classic orbital and eyelid fi ndings are seen, the diagnosis of 
thyroid eye disease is usually fairly straightforward. However, 
when physicians encounter patients without a history of 
thyroid disease or with subtle or no ophthalmologic fi ndings, 
disease diagnosis may be missed or present a challenge to 
detect pre-operatively. Also, the absence of double vision prior 
to cataract surgery in thyroid patients may be the result of 
poor vision from the cataract, precluding the ability to detect 
this prior to the restoration of sight [15]. Therefore, surgeons 
should maintain a high level of suspicion if subtle fi ndings are 
seen on the exam and refer the patient for laboratory workup 
for thyroid disease. 

Previous studies have suggested that local trauma and 
increased orbital pressure may play a role in thyroid eye 
disease [24,25]. The etiology of TED is thought to be due to 
the activation of orbital fi broblasts by T and B lymphocytes 
and other infl ammatory cells from the production of cytokines. 
Release of these chemical transmitters during cataract surgery 
could trigger the TED infl ammatory cascade leading to 
activation or aggravation of disease [21,23,26]. During surgery, 
manipulation of the periocular tissues or the globe, use of 
anesthetic agents that are known to be myotoxic, surgical 
stress, and post-operative infl ammation can all contribute to 
increasing the risk of precipitating TED in susceptible patients 
[21,24,25,27]. 

Our two patients had newly diagnosed, acute onset, rapidly 
progressing, and aggressive thyroid eye disease after cataract 
surgery. Both patients presented with symptoms within a 
week of their last cataract surgery and had bilateral orbital 
fi ndings on examination and imaging. Both patients had sight-
threatening optic neuropathy – one bilaterally, and one on the 
right. Both patients required urgent intravenous steroids and 
both underwent orbital decompression and orbital radiation 
therapy. Both patients required numerous clinical visits after 
cataract surgery. 

 

Figure 2: Axial (top) and coronal (middle) CT images and axial T1 MRI (bottom) of 
Patient #2 showing enlargement of the extraocular muscles with crowding at the 
orbital apex and pressure on the optic nerve. 
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Both of our patients had risk factors for severe TED. 
Both patients were males and older in age. Patient #2 also 
had diabetes, a history of radioactive iodine therapy, and a 
65-pack-year smoking history. Only Patient #2 had a history 
of known thyroid disease; Patient #1 had no known history of 
thyroid disease or other autoimmune diseases. Neither patient 
had a history of orbital thyroid disease. 

The percentage of patients with TED who undergo cataract 
surgery remains low [28]. Reactivation of TED after cataract 
surgery is a rare phenomenon. A summary of the current 
literature regarding TED activity after cataract surgery can be 
seen in Table 1. Yi, et al. presented fi ve cases of patients who 
developed TED after cataract surgery [17]. Two were male and 
three were female with a mean age of 54.6 years. All patients 
in this series had a known history of thyroid disease prior to 
cataract surgery. All had received systemic thyroid treatment 
via oral treatment and radioactive iodine therapy. Three of the 
patients had signs of TED preoperatively, and two did not. At 
presentation, 3 were euthyroid and 2 were hyperthyroid. Two 
were diabetic and one had a 60-year smoking history. All 
presented with symptoms within a mean of 7.4 weeks after 
cataract surgery. Two of the patients in this series had severe 
disease with optic neuropathy like our cases. Both of them were 
elderly males with diabetes. One of these patients had complete 
loss of vision due to no light perception. 

Kim, et al. presented two cases of patients with thyroid 
orbitopathy after cataract surgery – one with a known history 
of thyroid disease and one without [23]. Both were female 
with an average age of 74.5 years. One presented 4 weeks 
after surgery and the other 6 weeks. Both presented with lid 
retraction, diplopia, and proptosis and one had compressive 
optic neuropathy. 

Interestingly, both patients had retrobulbar anesthesia for 
their cataract surgery. 

Wai, et al. presented a case of a 66-year-old Chinese male 
with a known history of TED who had cataract surgery in 
the right eye followed by the left eye 12 years later [21]. Both 
surgeries utilized retrobulbar anesthesia. Three weeks after the 
second eye surgery, the patient presented with diplopia with 
severe restriction of extraocular motility. Due to progressive 
proptosis, he developed exposure keratopathy requiring 3-wall 
orbital decompression. Even after decompression, the patient 
developed compressive optic neuropathy when steroid taper 
was attempted and subsequently was treated with orbital 
radiotherapy due to complications from chronic steroid use. 

Shadpour, et al. also presented a case of an 80-year-old 
woman who had a known history of TED that was quiescent 
for 4 years prior to cataract extraction [16]. She had rapidly 
progressive TED bilaterally after cataract surgery of the right 
eye which lasted for 1 year. After 2 years of stability, she had 
cataract surgery on the left eye, and again TED worsened 
bilaterally. She received retrobulbar anesthesia for the right 
eye and peribulbar for the left. She presented within one month 
of surgery with thyroid eye symptoms including diplopia 
and restriction of extraocular motility, eyelid retraction, and 
periorbital edema. Her sequential and bilateral symptoms 
after each cataract surgery show that with each surgery, 
infl ammation was activated causing progressive disease. 

It is diffi cult to draw any specifi c conclusions regarding 
TED activation after cataract surgery given the small sample 
size in our review. However, some interesting observations can 
be drawn with the addition of our two case reports. The average 
age of those with TED activation after cataract surgery is 65.7 
years of age; this is younger than compared to the average 

Table 1: Literature review of thyroid-associated orbitopathy activation after cataract surgery. 

Article 
# of 

Patients 
Age/Ave 

Age 
Gender 

Known 
thyroid 
disease 

Known 
TAO 

prior to 
cataract 
surgery 

Retrobulbar or 
Peribulbar 
anesthesia 

Mean interval 
between 

surgery and 
TAO 

symptoms 

Compressive 
optic 

neuropathy 

Required 
urgent 

steroids 

Required urgent 
decompression 

Additional 
Comments 

Shadpour, et al. 
2009 

1 80 F Yes Yes Yes 

15 days after 
right eye, 1 
month after 

left eye 

No 

Periorbital 
steroid 

injections 
given 

No 
Had TAO fl are 

after each 
cataract surgery 

Kim, et al. 2005 2 74.5 F 
1/2 

patients 
No Yes 2 months 

No for 1 patient, 
unknown for 

other 
Unknown 

No for 1 patient, 
unknown for other 

 

Yi, et al. 2009 5 54.6 2M, 3F 2/5 2/5 2/5 
7.4 weeks 

(range 1-21) 
2/5 5/5 1/5 

Both males had 
the compressive 
optic neuropathy, 
one ended up no 
light perception 
on fi nal exam 

Wai, et al. 2003 1 65 M Yes Yes Yes 3 weeks Yes Yes Yes  

Han, et al. 2003 4 69 2F, 2M 1/4 No Yes 

3 days in 
one patient, 
2 months 
in another, 

other info not 
available 

No Unknown Unknown  
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age of patients undergoing cataract surgery (73.8 years) [29]. 
TED activation after cataract surgery appears to affect both 
males (47%) and females (53%) equally. Males who have 
activation of TED after cataract surgery appear to have a higher 
risk of developing compressive optic neuropathy and require 
immediate intervention, which is consistent with male gender 
as a risk factor for severe disease. Though the data is limited, the 
average time to symptom presentation after cataract surgery 
is 5.29 weeks. Though not seen in our case series, those who 
received retrobulbar anesthesia (67%) were more likely to have 
activation of TED after cataract surgery compared to those who 
did not (33%). Most importantly, the risk of compressive optic 
neuropathy remains high (36%) in this disease entity. Of note, 
the patients seen in both the case series and literature review 
were treated prior to the mainstream use of tocilizumab and 
teprotumumab for thyroid eye disease. It is unclear how the 
use of these medications may have prevented the complications 
and vision loss seen in this patient population. 

For patients with a known history of thyroid disease or 
thyroid eye disease, surgeons should inform patients of the 
risks of thyroid eye disease activation or aggravation and 
patients should be watched carefully post-operatively for any 
signs of orbital disease. Surgeons should maintain a high level 
of suspicion for TED if they present for cataract surgery with 
any associated fi ndings, such as injection, proptosis, chemosis, 
limitation of extraocular motility, retraction, or eyelid swelling. 
Additional study is needed to determine the risk factors 
associated with TED activation after cataract surgery. 
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