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ABSTRACT 

Objective: 

To establish the incidence of acute intraoperative suprachoroidal haemorrhage (AISH) 

during cataract surgery and identify the risk factors for this complication. 

 

Methods: 

Data from the Royal College of Ophthalmologists’ National Ophthalmology Database 

was analysed. During the 11-year study period, from 01/04/2010 to 31/03/2021, 709 083 

operations performed on 498 170 patients from 65 centres were eligible for inclusion. 

 

Results: 

AISH occurred in 0.03% (204/709 083, approximately 1 in 3 500) of eligible cataract 

operations performed during the study period.  Posterior capsule rupture was the risk 

factor most strongly associated with AISH (OR: 17.6, 95% CI: 12.4 – 24.9, p<0.001).  

Other ocular risk factors identified were raised intraocular pressure (IOP) preoperatively 

(OR: 3.7, 95% CI: 2.5 – 5.5, p<0.001), glaucoma (OR: 1.7, 95% CI: 1.2 – 2.4, p=0.004). 

Risk increased with age and patients aged over 90 years were at greatest risk (OR: 6.7, 

95% CI: 3.5 – 12.8, p<0.001). The addition of intracameral anaesthetic when performing 

surgery under topical anaesthetic appears to be protective (OR: 0.5, 95% CI: 0.3 – 0.8, 

p=0.003), compared to topical anaesthetic alone. There was a 16-fold increase in the 

incidence of vision loss when AISH occurred.  

 

Conclusions 

The risk of AISH during modern cataract surgery is approximately 1 in 3 500 and is 

associated with a significant increase in the risk of vision loss should it occur. Posterior 
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capsule rupture is the risk factor most strongly associated with AISH. Preoperative IOP 

control is a modifiable risk factor. The use of intracameral anaesthesia may reduce the 

risk of AISH.  
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INTRODUCTION 

Acute intraoperative suprachoroidal haemorrhage (AISH) is a rare but sight-threatening 

complication of cataract surgery.1–3 Acute hypotony during surgery can cause a 

ciliochoroidal effusion and subsequent rupture of stretched posterior ciliary arteries.4–7 

Multiple risk factors for AISH have been identified, including older age, cardiovascular 

disease, glaucoma, increased axial length and posterior capsule rupture.7,8 AISH is a cause 

of irreversible vision loss following cataract surgery: a large epidemiological study found 

that a final visual acuity of 6/12 or better was achieved in only 40% of patients who 

developed this complication.3 

 

Previous studies have reported an incidence of 0.03-0.06% for AISH occurring during 

cataract surgery using phacoemulsification.1,9 However, there have been substantial 

changes in surgical and anaesthetic techniques in the past two decades since these studies 

were published. The administration of oral anticoagulants to our patient population has 

also changed, with an increase in direct oral anticoagulant (DOAC) prescriptions and a 

corresponding decrease in warfarin use.10 

 

This study aims to establish an estimated incidence of AISH occurring during modern 

cataract surgery and identify risk factors for this complication, using data submitted to 

the Royal College of Ophthalmologists (RCOphth) National Ophthalmology Database 

(NOD). 

 

METHODS 

Data source 

The RCOphth NOD is open to centres performing both National Health Service (NHS)-
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funded and private cataract surgery in England, Northern Ireland, Scotland, Wales, and 

the Channel Islands, in traditional NHS centres, independent sector treatment centres 

(ISTC) and private providers (contributing centres are listed as a supplement). The data 

is recorded on electronic medical record systems (EMR) or in-house databases and 

submitted annually for cataract operations using phacoemulsification to treat patients 

aged 18 years or older, where the primary intention was cataract surgery and not 

combined ‘cataract + other’ surgery, unless the ‘other’ surgery formed part of the cataract 

operation (e.g. an operative manoeuvre to increase the size of the pupil). Further 

information on audit eligible cataract operations can be found on the audit website 

(www.nodaudit.org.uk). The data was recorded on either the Medisoft EMR system 

(Medisoft Ophthalmology, Medisoft Limited, Leeds, UK, www.medisoft.co.uk), the 

Open Eyes EMR system (www.openeyes.org.uk) or in-house databases compliant with 

the RCOphth minimum national cataract dataset.11 

 

Eligible cataract operations were performed between 01/04/2010 and 31/03/2021, which 

equate to 11 NHS years, where each NHS year runs from 1st April to 31st March. The 

operations were performed in RCOphth NOD contributing centres with at least 50 eligible 

operations that supplied data for anaesthesia (type, needle, medication and complication).  

Excluded were operations: without details for anaesthesia and operations where general 

anaesthesia was used; without details for preoperative intraocular pressure (IOP); without 

details for axial length (AL) and axial length smaller than 18 mm; without information if 

an intraocular lens implant (IOL) was inserted; and data from centres with <2% of patients 

recorded as taking anticoagulant medication - due to concerns about the accuracy of 

medication records in these centres.  
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The grade of operating surgeon was categorised as consultant surgeons, career grade non-

consultant surgeons (associate specialists, staff grades and trust doctors), more 

experienced trainee surgeons (fellows, registrars and specialty trainees years 3-7), and 

less experienced trainee surgeons (senior house officer, specialty trainee years 1-2 and 

foundation doctors years 1 and 2). 

 

The anaesthetic technique was categorised as topical anaesthesia alone, combined topical 

and intracameral anaesthesia, sub-Tenon’s block and peribulbar/retrobulbar block. In 

cases of multiple category allocations, the more invasive/advanced technique was 

considered to have been used. 

 

Anticoagulant medications of interest were aspirin only, antiplatelet agents 

(dypiridamole, clopidogrel, prasugrel, ticagrelor, ticlopidine), warfarin, direct oral 

anticoagulants (DOAC) (dabigatran, rivaroxaban, edoxaban, apixaban) and none of the 

above. For patients taking aspirin plus anticoagulants, warfarin or DOACs, the 

medication of use was assumed to be the non-aspirin medication. 

 

Visual acuity loss was calculated as a difference between postoperative and preoperative 

visual acuity and defined according to the rules displayed in Table 1. Preoperative visual 

acuity (VA) was defined as the best recorded distance VA (corrected or uncorrected but 

not pinhole) that is closest to the date of surgery, including the day of surgery and within 

6 months prior to surgery. Postoperative visual acuity was defined as the best 

measurement of distance VA (corrected, uncorrected or pinhole) between 8 days and 6 

months after the surgery.  
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The lead clinician and Caldicott Guardian (responsible nominee for data protection) at 

each centre provided written approval for anonymised data extraction. Anonymised 

database analyses of this type do not require ethical permission due to being viewed as 

audit or service evaluation (see http://www.hra.nhs.uk/research-community/before-you-

apply/determinewhether-your-study-is-research/). This study was conducted in 

accordance with the declaration of Helsinki, and the UK’s Data Protection Act. 

 

Model fitting 

Logistic regression was used to model the factors influencing the risk of developing 

suprachoroidal haemorrhage where all candidate variables were assessed by fitting a 

univariate model for each variable and performing a chi square test. Variables considered 

statistically significant from univariate testing at the 10% level were considered in the 

multivariate model. 

 

The final model was fitted by forwards selection on the variables going from the ‘null’ 

model to the ‘best fitting’ model. Models were compared using a likelihood-ratio test and 

the Akaike Information Criterion.  

 

Hypertension was not considered in the multivariate modelling due to poor quality of data 

provided, and pupil size was not used due to the subjective nature of the variable and poor 

quality of data provided. 

 

Robust standard errors were calculated using clustering on individual surgeons and 

surgeon’s grade. All analyses were performed using STATA 17 (StataCorp. 2021. Stata 

Statistical Software: Release 17. College Station, TX: StataCorp LLC).  The Royal 
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College of Ophthalmologists is the data controller for the NOD Cataract Audit, and as 

such, applications can be made to the RCOphth NOD for access to the database by 

emailing noaproject@rcophth.ac.uk. 
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RESULTS 

 

Sample and demographics 

Within the study period, 709 083 operations performed on 498 170 patients from 65 

centres were eligible for analysis, where 564 691 (79.6%) operations were performed in 

traditional NHS institutions and 144 392 (20.4%) operations in ISTCs. 

 

The operations were performed by 2 680 surgeons, 727 of whom had data for more than 

one surgeon grade, where 1 160 consultant surgeons performed 503 779 (71.1%) 

operations, 286 career grade non-consultant surgeons performed 52 646 (7.4%) 

operations, 1 471 more experienced trainee surgeons performed 127 629 (18.0%) 

operations and 490 less experienced surgeons performed 25 029 (3.5%) operations. 

 

During the study period, 222 568 (44.7%) patients had surgery to both eyes including 547 

(0.1%) patients who underwent immediate sequential bilateral cataract surgery (ISBCS). 

For the ISBCS patients, 250 (45.7%) were male, 297 (54.3%) were female, the median 

age at surgery was 72.8 years (IQR: 63.6 - 79.2 years), 93 (17.0%) patients had diabetes 

mellitus and 135 (24.7%) patients were recorded as taking anticoagulant medication.  

 

For non-ISBCS patients, 213 104 (42.8%) patients were male, 284 283 (57.1%) were 

female and the gender was not stated for 236 (<0.1%) patients. Excluding ISBCS patients, 

first treated eye surgery was performed on 390 357 (55.1%) eyes where the median age 

at surgery was 76.4 years (IQR: 69.4 - 82.3 years), 81 483 (20.9%) operations were in 

patients with diabetes mellitus and 120 775 (30.9%) operations in patients who were 

recorded as taking anticoagulant medication. Second treated eye surgery was performed 

on 317 632 (44.9%) eyes where the median age at surgery was 77.4 years (IQR: 70.7 - 
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82.9 years), 69 001 (21.7%) operations were in patients with diabetes mellitus and 104 

063 (32.8%) operations were in patients who were recorded as taking anticoagulant 

medication.  

 

Topical anaesthesia alone was used in 88 720 (12.5%) operations, combined topical and 

intracameral anaesthesia in 326 668 (46.1%) operations, sub-Tenon’s anaesthesia in 263 

207 (37.1%) operations, and peribulbar/retrobulbar anaesthesia in 30 488 (4.3%).   

 

Glaucoma was present as a comorbidity in 69 528 (9.8%) eyes. A 

brunescent/white/mature cataract was documented in 33 923 (4.8%) eyes. During 

surgery, 9 223 (1.3%) eyes experienced posterior capsular rupture (PCR) and 1 231 

(0.2%) eyes had no IOL inserted. 

 

Suprachoroidal haemorrhage 

Acute intraoperative suprachoroidal haemorrhage occurred in 204 (0.03%) eyes, with no 

cases for ISBCS patients. Of the AISH cases, 74 (36.3%) were male and 130 (63.7%) 

were female. The median age was 80.6 years (IQR: 75.0 – 86.1 years) and 72 (35.3%) of 

eyes were recorded as being left aphakic. 

 

Risk factor modelling 

From the univariate analysis, the patient’s gender (p = 0.22), first or second eye (p = 0.45) 

and use of anticoagulant medication (p = 0.61) were found to have little statistically 

significant association with AISH. Variables which were statistically significant at the 

10% level from univariate analysis were considered for multivariate modelling where the 

only covariate considered that did not make the final model was the presence of a 
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brunescent/white/mature cataract. The covariates remaining in the final model were: the 

patient’s age and diabetic status at surgery, the grade of operating surgeon, type of 

anaesthesia used, axial length, preoperative IOP, the incision size, the occurrence of PCR, 

and the presence of glaucoma (Table 2). 

 

The most influential risk factors identified by the model (figure 2) were PCR (OR: 17.6; 

95% CI: 12.4 to 24.9), age of 90 years and above (OR: 6.7; 95% CI: 3.5 to 12.8), age 85-

89 years (OR: 4.1; 95% CI: 2.2 to 7.5) and high IOP (IOP > 21; OR: 3.7; 95% CI: 2.5 to 

5.5).  The other covariates increasing risk of AISH were: larger incision size, short axial 

length, age between 70 and 84, the surgeon’s grade (more experienced trainees only) and 

the presence of glaucoma. The use of intracameral anaesthesia (OR: 0.5; 95% CI: 0.3 to 

0.8), and presence of diabetes mellitus (OR: 0.6; 95% CI: 0.4 to 0.9) were found to have 

a potential protective effect (Table 3; Figure 1). 

 

The area under the receiver operating curve for the final model was 79.8% (95% CI: 76.5 

to 83.2).  

 

Using the risk factor model, the probability of AISH is 0.010% for a non-diabetic patient 

aged less than 70 with normal preoperative IOP, standard axial length and no glaucoma, 

where the surgery is performed by a consultant surgeon with topical anaesthesia, standard 

incision size and where PCR is avoided. This risk lowers to 0.005% when intracameral 

anaesthesia is used and increases to 0.177% if topical anaesthesia is used and PCR occurs. 
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The probability of AISH in the highest risk eyes (non-diabetic patients above 90 years 

old with a diagnosis of glaucoma, high preoperative IOP and short axial length, where 

the surgery is performed by a more experienced trainee under topical anaesthesia and 

using a larger incision size) is 19.8% when PCR occurs during surgery. The risk 

substantially decreases to 1.4% when PCR is avoided.  

 

Anaesthetic technique 

Using the risk factor model, the median probability of AISH, dependent on the risk 

factors, is 0.2% (range 0.001% – 26.7%) for topical anaesthesia alone, 0.1% (range 

0.001% – 15.1%) for combined topical and intracameral anaesthesia, 0.2% (range 0.001% 

– 25.4%) for sub-Tenon’s anaesthesia and 0.1% (range 0.001% – 22.8%) for 

peribulbar/retrobulbar anaesthesia operations.   

 

Anticoagulant medications 

31.7% (225 108) of operations were performed on eyes of patients recorded as taking one 

or more anticoagulants. There was no statistically significant difference in the risk of 

AISH (risk ratio 1.2 and 95% CI 0.9 - 1.6, p = 0.22) found between patients recorded as 

taking and those not recorded as taking anticoagulants. 

 

Visual Acuity Loss 

Both a preoperative and postoperative visual acuity measurement was recorded for 559 

740 (78.9%) eyes. Of these, 157 (0.03%) experienced AISH. The risk of visual loss was 

approximately 16 times higher when AISH occurred than when was it was avoided (risk 

ratio = 15.8: 95% CI 9.9 - 25.2, p<0.001). 
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DISCUSSION 

In this large national study, we found that suprachoroidal haemorrhage was most likely 

to occur for patients older than 85 years, in eyes with raised IOP preoperatively and that 

experienced posterior capsular rupture during surgery. Other influential risk factors were 

short axial length, the presence of glaucoma and the surgeon’s grade (more experienced 

specialty trainees). The use of intracameral anaesthesia and presence of diabetes mellitus 

demonstrated a potential protective effect.  

 

Incidence and demographics 

We report an incidence of 0.03% (204/709 083, approximately 1 in 3 500) for AISH 

occurring during cataract surgery using phacoemulsification. This is consistent with 

previously reported incidences of 0.03-0.06% for phacoemulsification surgery,1,9 and 

considerably lower than that reported for extracapsular cataract extraction (ECCE) 

surgery (0.13%).1   

 

Acute intraoperative suprachoroidal haemorrhage was reported more frequently in female 

patients, but this is reflective of the demographics of the study population (58% female 

vs 42% male) and sex was not found to be a risk factor for AISH on univariate analysis.  

The median age of 81 years is similar to that previously reported in a UK population of 

patients with AISH.7 Increasing age was significantly associated with a greater risk of 

AISH, with the greatest risk in patients aged over 90 years. It is likely that senile 

arteriosclerosis and therefore increased fragility of the ciliary and choroidal vessels 

accounts for this.7,12 

 

Systemic risk factors 
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Our study found there was no difference in the rate of AISH between patients recorded 

as taking and not recorded as taking anticoagulant medications. The use of oral 

anticoagulants can rarely be associated with spontaneous suprachoroidal 

haemorrhage.13,14 However, the mechanism of a spontaneous haemorrhage is different to 

that of AISH, and in some cases may be explained by a bleed from a choroidal 

neovascular membrane that extends because of iatrogenic coagulopathy, and then causes 

rupture of the stretched posterior ciliary arteries.13 Anticoagulation would not be expected 

to precipitate the mechanical rupture of vessels, and our findings are in keeping with 

previous studies that did not demonstrate an increased risk of AISH in therapeutically 

anticoagulated patients.2,7 If an AISH occurs and the patient is on an anticoagulant 

medication, the bleeding may be expected to be more extensive. Patients on antiplatelets 

may also have systemic arteriopathy and therefore more fragile vessels that are more 

likely to rupture when stretched.15 We attempted to ascertain whether or not patients who 

were recorded as taking anticoagulant medications and developed AISH had a worse 

visual outcome than those patients not recorded as taking anticoagulants, but the sample 

size was insufficient for statistical analysis. 

 

Our study found there was a small reduction in the proportion of patients who were 

recorded as taking anticoagulants (31.7%), compared to a study of the Cataract National 

Dataset from 2001-2006 in which 34.7% of patients were recorded as taking one or more 

anticoagulant medication, with aspirin being the most commonly prescribed 

anticoagulant.16 This is likely due to the fact that aspirin is no longer recommended for 

the primary prevention of cardiovascular disease, due to the risk of major bleeding.17,18 
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Patients with diabetes mellitus were found to be less likely to develop AISH than non-

diabetic patients. Previous studies demonstrated that patients with generalised 

atherosclerosis and those taking cardiovascular medications were at increased risk of 

AISH, but did not find a significant association between AISH and a history of diabetes.7,8 

The reduced risk for diabetic patients that is apparent in our study population may be 

related to diabetic choroidopathy. Choroidal vascularity is diminished with increasing 

severity of diabetic retinopathy, both at the posterior pole and peripheral choroid.19–21 

Compromised choroidal blood flow may reduce the likelihood of a ciliochoroidal effusion 

developing during intraoperative hypotony, thereby preventing mechanical stretch and 

rupture of the posterior ciliary arteries.  

 

Ocular risk factors 

A previous diagnosis of glaucoma and elevated IOP preoperatively were demonstrated to 

increase the risk of AISH. Glaucoma is an established risk factor for AISH during cataract 

surgery.7,8,12,22 Two mechanisms are proposed to increase the risk of SCH: sustained 

elevated intraocular pressure (IOP) causes vascular necrosis of the choroidal and posterior 

ciliary arteries,4,22 and elevated preoperative IOP creates a relatively greater fall in 

pressure during intraoperative fluctuations.2,22 One case-control study found that raised 

IOP preoperatively was a risk factor, but a previous diagnosis of glaucoma was not.2  This 

may suggest that well-controlled glaucoma represents less of a risk for AISH.  

 

Our study found that extremes of axial length (<22mm and >26mm) were associated with 

an increased risk of AISH at the 10% significance level on univariate analysis. However, 

only short axial length was statistically significant on multivariate analysis. Increased 

axial length has previously been associated with AISH.2,8 A longer axial length is 
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associated with more fragile blood vessels, a larger vitreous cavity and less support for 

the retina and choroid from the vitreous body.23 Thin sclera is more elastic, meaning 

posterior ciliary arteries are more vulnerable to tangential shearing forces.12 Previous 

studies have compared mean values for axial length between cases of AISH and controls, 

and found the mean axial length to be longer in eyes that developed AISH.2,8 However, 

in this study we divided axial length into categorical variables and found that short eyes 

(<22mm) had a significantly increased risk of AISH compared to medium eyes (22-

26mm), whereas long eyes (>26mm) did not. Shorter eyes are more prone to 

intraoperative complications than medium or long eyes,24 and prolonged or complicated 

surgery may in turn increase the likelihood of AISH. In this study, longer eyes had an 

odds ratio >1 for AISH, but this did not reach statistical significance.  

 

Surgical risk factors 

Posterior capsular rupture represents the greatest increase in risk of AISH. The odds ratio 

in our study (OR 17.6) was much greater than that reported in the previous study by Ling 

et al (OR 3.9).7 Posterior capsule rupture with vitreous prolapse necessitates an anterior 

vitrectomy and often significantly prolongs surgery, which may increase the likelihood 

of intraoperative hypotony.7 Increased manipulation of the anterior segment, such as 

extension of the corneal wound to insert a 3-piece intraocular lens, also increases the 

likelihood of intraocular pressure fluctuations. An intact posterior capsule may have a 

role in tamponading a suprachoroidal haemorrhage by preventing vitreous prolapse and 

thus limiting the space for an evolving haemorrhage to expand into.25 An alternative 

explanation for this association would be the shallowing of the anterior chamber resultant 

from AISH leading to posterior capsule rupture, hence the direction of causality could be 

in either direction or both.   
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Our study found that the use of intracameral anaesthesia, compared to topical anaesthesia 

alone, appeared to have a protective effect, with a lower incidence of AISH in this group.  

Previous studies have failed to show any statistically significant difference in risk of 

AISH between topical, sub-Tenon’s and peribulbar blocks.1,7 However, it has been 

suggested that of the local anaesthetic techniques, peribulbar anaesthesia would be 

expected to increase the risk of AISH by increasing preoperative IOP.1,26    

 

It is unclear why intracameral anaesthesia appears to reduce the likelihood of AISH. It 

may relate to patient comfort intraoperatively and the action of orbicularis oculi. Sub-

Tenon’s and peribulbar blocks may anaesthetise the orbicularis oculi muscle to some 

extent, meaning that patients cannot exert as much pressure on the lid speculum by 

squeezing their eyelids intraoperatively. This is not the case with topical anaesthesia and 

so, in a patient who is uncooperative or perceives pain intraoperatively, there may be 

sudden egress of fluid form the anterior chamber due to external pressure exerted on the 

globe and therefore acute hypotony. A systematic review of studies comparing topical 

anaesthesia plus intracameral lidocaine to topical anaesthesia alone found that the 

addition of intracameral lidocaine reduced the likelihood of intraoperative pain.27 It is 

therefore possible that intracameral anaesthesia reduces the likelihood of anterior 

chamber collapse by ensuring patients are more comfortable intraoperatively. This theory 

would be supported by the previous finding that the addition of adrenaline to the 

anaesthetic administered for a lid block is also protective from AISH, likely by prolonging 

the duration of lid akinesia.8 A possible confounder would be the administration of 

intracameral phenylephrine along with intracameral lidocaine. The effect of intracameral 

phenylephrine on the choroidal circulation has not been studied, but topical 
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phenylephrine has been shown to affect blood flow in the posterior segment.28 In our 

study, data relating to the administration of intracameral phenylephrine was insufficient 

for statistical analysis of the association between this and AISH. Due to dataset 

limitations, the recording of intracameral lidocaine includes when it was given as a 

combination therapy of lidocaine, phenylephrine and tropicamide (Mydrane, Thea 

Pharmaceuticals Ltd)  without the ability to differentiate from lidocaine alone. 

 

There were no documented cases of AISH in patients undergoing ISBCS. However, the 

occurrence of clinically-apparent AISH in the first eye during planned ISBCS would be 

an absolute contraindication to proceeding with second eye surgery in the same sitting.     

 

Our study found that more experienced trainees had an increased risk of AISH, compared 

to consultant surgeons, but less experienced trainees did not. This may be due to 

experienced trainees operating on more challenging cases than more junior trainees 

would, with an increased risk of other intraoperative complications or prolonged surgery.  

Career grade non-consultants had a lower risk of AISH, compared to consultants.  The 

reason for this is unclear, but may again be related to case mix.   

 

This study found that an incision size >3.2mm was associated with the occurrence of 

AISH. However, an incision >3.2mm likely indicates complicated surgery requiring a 

modified technique such as placement of a 3-piece sulcus IOL. For sub-3.2mm wounds, 

there was no relationship between the size of incision and the risk of AISH. A stable 

anterior chamber should be maintained throughout routine small incision 

phacoemulsification surgery and this accounts for the lower rate of AISH when compared 

to ECCE surgery. 
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Outcomes 

There is a high risk of significant vision loss postoperatively when AISH occurs during 

cataract surgery, with a final visual acuity of <6/12 reported in 33-60% of patients in 

previous studies.1–3 Our study found that the risk of vision loss following cataract surgery 

was approximately 16 times higher when a suprachoroidal haemorrhage occurred.   

 

Management and Prevention 

AISH can be managed conservatively, or by surgical drainage with or without pars plana 

vitrectomy.29,30 Treating elevated IOP preoperatively is a notable modifiable risk factor.  

It is also important to maintain a positive IOP throughout surgery and minimise pressure 

fluctuations.31  

 

Limitations 

This study has several limitations. First, the data is heavily influenced by small event 

rates and a tiny outcome rate in a large sample. In this analysis, 44.7% patients had both 

eyes undergo cataract surgery which can introduce patient level correlation impacting on 

statistical comparisons. This is further complicated by potential ocular level correlation 

from certain ocular conditions that can develop as bilateral disease, and the possibility 

that age-related ocular conditions are more prevalent in second treated eyes. 

 

It is possible that not all recorded first treated eye operations were the patient’s actual 

first eye surgery, as the patients could have their first eye surgery prior to a centre 

adopting an electronic data collection system, or performed in a different centre, and at 

present the RCOphth NOD cannot link patients ’data if collected at different centres.  
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It is not possible to account for all the sources of variation between centres, patients and 

possible correlations, consequently the interpretation of p-values require caution as they 

are likely to be too low, especially for some covariates with extremely low event rates.  

 

Finally, the RCOphth NOD database does not have the same rigour as data validation in 

prospective clinical trials could have, such as information on patients ’medications owing 

to inconsistent medication data entry on the EMR. However, the feasibility of a clinical 

trial for suprachoroidal haemorrhage is challenging due to the need for a large sample 

size and it would prove to be a prohibitively costly endeavour to capture such rare 

incidents. Therefore, the RCOphth NOD database is a suitable alternative as it enables 

de-identified clinical data extraction directly from electronic health records, and provides 

a real-world insight to surgical practices across different sites in England, Wales and 

Guernsey. 

 

In conclusion, AISH is a rare complication of modern cataract surgery in the UK, 

occurring at a rate of approximately 1 in every 3 500 cases, but is associated with a 16-

fold increase in the likelihood of postoperative vision loss.  This study is the first to 

demonstrate that the addition of intracameral anaesthetic to cases performed under topical 

anaesthesia appears to have a protective effect.  
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Summary 

 

What was known before: 

• Acute intraoperative suprachoroidal haemorrhage (AISH) is a rare but potentially 

blinding complication of cataract surgery 

• Previously identified risk factors for AISH include: increasing age, raised 

preoperative IOP, glaucoma, posterior capsule rupture 

  

What this study adds: 

• The incidence of AISH during modern cataract surgery in a UK population is 

approximately 1 in 3 500 

• There is a 16-fold increase in the risk of vision loss postoperatively if AISH occurs 

• The addition of intracameral anaesthesia to topical anaesthesia may reduce the 

likelihood of AISH  

• Posterior capsule rupture represents the greatest risk for development of AISH in 

our study population 
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Supplementary information   

The participating 65 centres included in this study are listed in alphabetic order below, 

separated into the 48 English NHS Trusts, 16 Independent Sector Treatment Sites and the 

1 centre from the Channel Islands. 

 

NHS Trusts in England: 

Barking, Havering and Redbridge University Hospitals NHS Trust; Barts Health NHS 

Trust; Bolton NHS Foundation Trust; Calderdale and Huddersfield NHS Foundation 

Trust; Chesterfield Royal Hospital NHS Foundation Trust; County Durham and 

Darlington NHS Foundation Trust; East Kent Hospitals University NHS Foundation 

Trust; East Sussex Healthcare NHS Trust; Epsom and St Helier University Hospitals 

NHS Trust; Frimley Health NHS Foundation Trust; Gloucestershire Hospitals NHS 

Foundation Trust; Great Western Hospitals NHS Foundation Trust; Guy's and St Thomas' 

NHS Foundation Trust; Hampshire Hospitals NHS Foundation Trust; Harrogate and 

District NHS Foundation Trust; Imperial College Healthcare NHS Trust; King's College 

Hospital NHS Foundation Trust; Leeds Teaching Hospitals NHS Trust; Manchester 

University NHS Foundation Trust; Mid and South Essex NHS Foundation Trust; Norfolk 

and Norwich University Hospitals NHS Foundation Trust; North Cumbria Integrated 

Care NHS Foundation Trust; North Middlesex University Hospital NHS Trust; North 

West Anglia NHS Foundation Trust; Nottingham University Hospitals NHS Trust; 

Oxford University Hospitals NHS Foundation Trust; Portsmouth Hospitals NHS Trust; 

Royal Berkshire NHS Foundation Trust; Royal Cornwall Hospitals NHS Trust; Royal 

Devon University Healthcare NHS Foundation Trust; Royal United Hospitals Bath NHS 

Foundation Trust; Salisbury NHS Foundation Trust; Sandwell and West Birmingham 

Hospitals NHS Trust; Sheffield Teaching Hospitals NHS Foundation Trust; Shrewsbury 
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and Telford Hospital NHS Trust ; South Warwickshire NHS Foundation Trust; St Helens 

and Knowsley Teaching Hospitals NHS Trust; The Hillingdon Hospitals NHS 

Foundation Trust; The Mid Yorkshire Hospitals NHS Trust; The Newcastle upon Tyne 

Hospitals NHS Foundation Trust; Torbay and South Devon NHS Foundation Trust; 

University Hospital Southampton NHS Foundation Trust; University Hospitals 

Birmingham NHS Foundation Trust; University Hospitals Bristol and Weston NHS 

Foundation Trust; University Hospitals Plymouth NHS Trust; University Hospitals 

Sussex NHS Foundation Trust; West Suffolk NHS Foundation Trust; Wrightington, 

Wigan and Leigh NHS Foundation Trust. 

 

Independent Sector Treatment Sites: 

The following sites from Optegra Eye Health Care ltd: Birmingham Eye Hospital; 

Hampshire Eye Hospital; Manchester Eye Hospital; North London Eye Hospital; Surrey 

Eye Hospital; Yorkshire Eye Hospital. 

The following sites from Spa Medica: Birkenhead; Liverpool. 

The following sites from Practice Plus Group: Emersons Green; Plymouth; Shepton 

Mallet; Southampton; Rochdale; Devizes; Gillingham; St. Mary's Portsmouth. 

 

Guernsey: 

Medical specialists group Guernsey. 
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Figure legends 

 

Figure 1: Suprachoroidal haemorrhage rates for each NHS year between 2010 and 2020, 

where the NHS year runs from 1st April to 31st March by NHS year. Operations in 2010 

(N=16 519); 2012 (N=31 865); 2012 (N=39 877); 2013 (N=47 950); 2014 (N=54 656); 

2015 (N=67 032); 2016 (N=86 094); 2017 (N=95 417); 2018 (N=108 290); 2019 (108 

600); 2020 (N=52 783). 

 

Figure 2: Suprachoroidal haemorrhage risk factor model odds ratios. N = 709 083 

operations performed in 65 centres by 2 680 surgeons. 


