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Introduction

Transoral endoscopic thyroid surgery vestibular approach 
(TOETVA) is gaining popularity globally as it leads to excel-
lent cosmetic outcomes. Also, this approach is a minimally in-
vasive approach as it requires less flap elevation compared to 
other remote access thyroidectomy approaches.1) Recent stud-
ies have also demonstrated that this approach can be safely 
adopted for thyroid cancer patients.2) However, there are com-
plications related to this approach which the surgeons should 

be aware of such as mental nerve injury, oral commissure tear-
ing, chin flap perforation, CO2 embolism, and subcutaneous 
emphysema.3,4) To date, we have experienced more than 70 
cases of TOETVA in a tertiary hospital in South Korea. Re-
cently, we encountered a intraocular hemorrhage after total 
thyroidectomy via TOETVA, in a female patient with thyroid 
cancer. To our knowledge, in reviewing of English literature, 
this is a first report regarding intraocular hemorrhage after 
TOETVA.

Case

An age 41 female patient which diagnosed with papillary 
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Transoral endoscopic thyroid surgery vestibular approach (TOETVA) is now widely per-
formed globally with good cosmetic outcomes. However, there are complications related to 
this approach which surgeons should be aware of. We report here a 41-year-old female patient 
who had an unusual ocular complication after total thyroidectomy via TOETVA. She was di-
agnosed with papillary thyroid carcinoma and received total thyroidectomy via TOETVA. She 
complained of floating particles in her right eye immediately after the operation. Fundus ex-
amination revealed intraocular hemorrhage in her right eye. At one-month follow-up, all of the 
intraocular hemorrhage was improved by fundus examination, resolving her chief complaint. 
Surgeons and anesthesiologists should be aware of increased intracranial pressure during the 
TOETVA and possible ocular complications after the surgery, although they are rare.
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thyroid carcinoma by fine needle aspiration cytology in her 
both thyroid lobes was scheduled for total thyroidectomy. Al-
though she needed total thyroidectomy to eradicate her malig-
nant tumors, she strongly wanted a scar-less approach and de-
cided to receive TOETVA. She had no history of underlying 
chronic disease. Also, preoperative laboratory tests, electrocar-
diography, and chest X-ray were in the normal range. When 
she arrived at the operation room, she was monitored for pulse 
oximetry, electrocardiogram, blood pressure, and bispectral 
index (BIS) monitor (BIS VistaTM, Aspect Medical Systems 
InC., Newton, MA, USA). Her pre induction blood pressure 
was 127/73 mm Hg, heart rate was 86 beats/minute, and pe-
ripheral arterial oxygen saturation level was 99%. For induc-
tion and maintenance of anesthesia, propofol and remifentanil 
were administered with a target-controlled infusion device 
(Orchestra®Base Primea, Fresenius Kabi, Brezins, France). 
Infusion was started with the target effect-site concentration 
(CeT) of propofol 5 μg/mL and remifentanil 3 ng/mL, and af-
ter loss of consciousness, rocuronium 40 mg was administered 
and then tracheal intubation was performed. Recurrent laryn-
geal nerve monitoring was applied throughout the operation. 
No additional muscle relaxant was administered after anesthe-
sia induction. The patient was placed supine with neck hyper-
extension by inserting a soft pillow under the shoulder and in 
a 15° Trendelenburg bed position (Fig. 1). Our detailed surgi-
cal technique was based on the Anuwong, et al.5) report. Brief-
ly, after three incisions were performed in the oral vestibule, 
tree trocars were inserted. The pressure of inflating CO2 was 
set at 6 mm Hg with high flow and the anesthesiologist moni-
tored the end-tidal CO2 level during the operation. After the 
subcutaneous flap was raised, total thyroidectomy with central 
neck dissection was performed in the usual manner (Fig. 1B). 

We placed a surgical drainage tube through the small punc-
ture on the axillary area. During the whole operation, blood 
pressure and other vital signs were stable and end tidal car-
bon dioxide concentration, and body temperature were 33-
38 mm Hg and 36.6°C-36.9°C, respectively. Total anesthetic 
duration was 258 minutes and total operation time was 203 
minutes. After confirming consciousness and the reversal of 
the muscle blockade, extubation was performed and the pa-
tient was transferred to the post anesthesia care unit. Her post-
operative outcome was uneventful except that she complained 
of floating particles in her right eye at operative day. She was 
referred to the ophthalmologic department for further evalu-
ation. Her visual acuity was 20/20 and intraocular pressure 
was 13 mm Hg in both eyes which were in normal range. There 
were no specific findings in the anterior segment of the eye, 
but there were optic disc hemorrhage, small amount of reti-
nal hemorrhage, and vitreous hemorrhage by fundus exami-
nation in her right eye (Fig. 2). We realized that the patient’s 
symptom began immediately after recovery of her conscious-
ness in the post anesthesia care unit by detailed medical in-
terview. The patient was discharged on postoperative day four 
with discomfort in her right eye. At one-month follow-up, all 
of the intraocular hemorrhage was improved by fundus ex-
amination and her chief complaint was resolved.

Discussion

Although, TOETVA is now spreading rapidly globally and 
accepted as a safe approach, it has specific complications such 
as mental nerve injury, oral commissure tearing, chin flap per-
foration, CO2 embolism, and subcutaneous emphysema.3,4) 
Corneal abrasion has been reported as the most common oc-

A B
Fig. 1. The patient’s position and intraoperative view. A: The patient’s position during the operation. The patient was placed supine with 
neck hyperextension by inserting a soft pillow under the shoulder and in a 15° Trendelenburg bed position. B: Endoscopic view after 
completion of total thyroidectomy with central neck dissection via trans-oral approach. TA, trachea; RLN, recurrent laryngeal nerve; PT, 
parathyroid gland; CA, carotid artery.
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ular complication after non-ocular surgery under general an-
esthesia.6) However, intraocular hemorrhage after TOETVA 
has not been reported.

There are many causes of intraocular hemorrhage such as 
trauma, retinal detachment, chorioretinitis, coagulation factor 
disorders, diabetic retinopathy, retinal vein occlusion, Terson 
syndrome, and hypertensive retinopathy. In this case, the pa-
tient had no systemic disease or other specific ophthalmolog-
ic findings except that during the operation intracranial pres-
sure (ICP) may have increased because of the patient’s position 
and CO2 insufflation.

Terson syndrome is one of the diseases characterized by 
vitreous hemorrhage and retinal hemorrhage caused by sub-
arachnoid hemorrhage or elevated ICP.7) Optic disc hemor-
rhage also occurs with increased ICP.8) The mechanism of in-
traocular hemorrhage from increased ICP is unclear, but it is 
known that increased ICP is transmitted through the intervag-
inal space of optic nerve sheath, causing damage to peripapil-
lary tissues.9) 

There have been few reports of intraocular hemorrhage after 
the non-ocular surgery in reviewing the English literatures. 
Intraocular hemorrhage were occurred after endoscopic spinal 
surgery, in which it was assumed that ICP might spikes if the 
dura is inadvertently punctured during the operation and fluid 
is infused into the subarachnoid space.10) And, there was a re-
port of intraocular hemorrhage after local anesthetic dental im-
plant surgery, in which Valsalva maneuver during the proce-
dure might increase ICP and led to intraocular hemorrhage.11)

There are many intraoperative factors which influence ICP. 
Physiologic and anesthetic factors other than surgical factors 
are main contributors. The neck extension and 15° Trendelen-
burg bed position could affect the ICP in TOETVA. Neck ex-
tension can elevate ICP because the internal jugular vein, the 
main pathway for cranial blood, may functionally deteriorate 
and cerebral venous return may be relatively compromised.12) 

Additionally, the operative cavity is maintained mainly by 
CO2 insufflation during the TOETVA. It can cause further 
complications such as subcutaneous emphysema of the neck 
and hypercarbia.13) The end tidal carbon dioxide concentra-
tion is another factor that could affect the ICP as hypoventila-
tion induced by increasing carbon dioxide levels results in the 
vasodilation of blood vessels and elevates the ICP.14) A Hvid-
ber, et al.15) reported elevated carbon dioxide level and change 
in body position during the general anesthisa directly affects 
the intraocular pressure. 

Generally, TOETVA proceeds over one hour. Also, this pa-
tient’s procedure consumed more than three hours for TOET-
VA, as we performed total thyroidectomy and central neck 
dissection to eradicate her malignant thyroid tumor. 

The patient in this case had no special history that caused 
intraocular hemorrhage and no evidence of idiopathic intra-
cranial hypertension in preoperative examination. Thus, we 
deduced the cause of intraocular hemorrhage from increased 
ICP can be attributable to the extension of the neck in the 15° 
Trendelenburg bed position, carbon dioxide insufflation, and 
prolonged operation duration. 

A B
Fig. 2. Wide fundus photographies of the patient. A: Wide fundus photography of the patient at first visit. There were optic disc hemor-
rhage, small amount of retinal hemorrhage, and vitreous hemorrhage. B: Wide fundus photography of the patient at follow-up a month 
later. All kinds of intraocular hemorrhages were improved. Optic disc hemorrhage: white arrow head, vitreous hemorrhages: white arrows, 
retinal hemorrhage: black arrow head.
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In conclusion, surgeons and anesthesiologists should be 
aware of acute increased ICP during the TOETVA, although 
rare.
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