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Executive Summary  
 

On the week commencing 17 April 2017 SA Medical Imaging’s (SAMI) two interventional 
neuro radiology (INR) specialists located at the Royal Adelaide Hospital (RAH) were on 
leave at the same time leaving a period of four days when no INR specialist were rostered to 
cover the INR service at the Royal Adelaide Hospital (RAH). 
 

An interventional radiologist was rostered to cover during this period who had not performed 
any interventional neuro radiology procedures independently and was not registered on the 
Conjoint Committee for Recognition of Training in Interventional Neuroradiology (CCINR) 
register. 
 
On 18 April 2017 two patients required urgent clot retrieval procedures resulting in an INR 
specialist from SAMI Flinders Medical Centre (FMC) being contacted to perform the 
procedures. He also provided cover for the INR service for the rest of the week. 
 
Four procedures were performed on four patients during this period, unfortunately two of the 
patients subsequently died. 

  
A review of the events leading up to the INR specialist from FMC being contacted was 
requested by the Chief Executive (CE) SA Health. A review panel was established to 
investigate the events leading up to and on the day in question including the 
appropriateness and timeliness of the interventions for the two patients.  
 
It is out of scope of the review panel to comment on the deaths of the two patients, this is a 
matter for the Coroner.  

 

A review panel was established: 
 

1. To review the events and decisions that led to the deaths of two patients who underwent 
interventional neuro radiology treatment at the Royal Adelaide Hospital on 18 April 2017. 

a. This included independent specialist review of each case by an interventional 
neuro radiologist and stroke clinician 

2. To review the systems of governance that are in place and confirm that appropriate 
actions were taken throughout: 

a. Credentialling and scope of practice 

b. Roster arrangements for afterhours and oncall 

c. Service level demand 

d. Statewide model of care / clinical care services capability 

e. Clinical audit / monitoring of outcomes 

f. Communication 

3. To make recommendations on findings to the CE to assist in mitigating the risk of 
reoccurrence and respond to breaches of protocol / or model(s) of care. 
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Major Findings 
 

1. The day to day operation of the INR service has a lack of formality about it that poses a 
risk of unclear communication between the INR service and the stroke team. Frequent 
changes are made to the roster after it has been released to the switchboard. The lack of 
formality along with the lack of communication of the oncall roster to the stroke team and 
the frequent changes to the roster, led to an interventionalist radiologist who is not on 
call for INR being contacted. There is a need for a more methodical and measured 
approach to communication of the oncall roster and the process of contacting the correct 
oncall INR. 
 

2. The absence of a robust process for coordinating annual leave between Dr Scroop and 
Dr Taylor led to an overlap in leave resulting in a lapsed INR service. The roster conflicts 
were not addressed by the RAH, Medical Imaging, Campus Clinical Head who is 
responsible for the roster resulting in inadequate roster arrangements for the period.  
 

3. There is no consensus amongst Clinicians about the role the CCINR Register plays in 
relation to the Credentialing and Scope of Practice for clinicians to carry out INR 
procedures – specifically clot extraction. There are multiple clinical specialists who 
believe that their specific discipline should be able to carry out the procedures with the 
relevant training including Interventional Radiologists, Stroke Physicians and 
Cardiologists. As clot extraction has been demonstrated to be a very effective procedure 
in the management of stroke, there is likely to be an increase in the number of clinicians 
required to perform this procedure in response to the rapid growth in demand. It is 
estimated that the annual demand for this procedure could reach 250 procedures per 
year. 
 

4. SAMI’s views were that, when medical specialists undergo credentialing and definition of 
scope of practice, it needs to use the best available standards that exist within the public 
domain particularly in Australia. It is not SAMI’s or SA Health’s responsibility to create 
such standards nor should SA Health enter the debate about such standards but simply 
to make sure the scope of practice of our medical practitioners reflects current 
standards. It may be that in time the CCINR standards may change or be replaced, but 
at the moment the CCINR standards are the best available and are thus the ones that 
SAMI is following. 

 
5. There is clear evidence that the RAH INR service has been allowed to function 

autonomously with minimal involvement of the RAH Campus Clinical Head this includes 
managing the roster and annual leave arrangements.  
 

6. There is evidence of longstanding, territorial and ongoing tension and conflict between 
the three INR clinicians located within South Australia which appear to have blurred the 
decision making regarding the oncall arrangements for the period of the overlap of leave.  
 

7. Rostering issues were identified which are inconsistent with the enterprise bargaining 
agreement (EBA) including the accumulation of additional hours (time off in lieu (TOIL)) 
and oncall arrangements 

 
8. Two independent clinical reviewers were appointed to review the management of the two 

patients who died; the reviewers concluded that the actions taken on the 18 April 2017 
were appropriate and timely. 
 

9. Rostering arrangements and recruitment of an additional INR remain unresolved issues. 
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10. A review of INR services was undertaken in 2013 and five recommendations were made. 
 

11. Consistent with the recommendations of the INR Review carried out in 2013 the roster of 
2 specialists for INR at RAH is not sustainable and poses a risk to the timely provision of 
INR procedures at the RAH. 

 

Recommendations 

The review team makes the following recommendations 

Recommendation 1:  In order to reduce the risk of only two INR specialists covering the 24 
hour INR service at the RAH, Dr Chryssidis should be asked immediately to participate on 
the dedicated INR roster at RAH until the successful appointment of an additional full time 
equivalent INR specialist at the RAH (a third INR specialist). 

 

Recommendation 2:  The centralised INR service for stroke should put in place 
contemporary quality improvement and quality assurance processes with open and 
transparent multi-disciplinary morbidity and mortality meetings, published audit data, and 
other peer reviews. There should be active participation from other clinical specialties such 
as stroke services. The RAH Campus Clinical Head will need to view and sign off the 
published data. 

 

Recommendation 3:  It is recommended that the team who provide the RAH INR service 
should be supported to develop a service plan which will assist with decision making on both 
the day to day delivery of the service and the future provision of the service. An annual 
report must be produced every year in the month of January and provided to the SAMI 
Clinical Director. 

 

Recommendation 4: The scope of practice of all interventional radiologists (IR) needs to be 
reviewed to ensure there is clear delineation of the scope of practice of IR’s and INR’s, as it 
is the understanding of the review panel that being on the CCINR Register is a requirement 
to practice as an INR specialist. 

 

Recommendation 5: The CCINR standards are the best available and are the ones that 
SAMI is following as the minimum requirement for an INR scope of practice. The scope of 
practice should include a defined set of INR procedures including clot extraction. 

 

Recommendation 6:  Due to the increase in demand for an INR service, consideration 
should be given to developing a specific INR clinical service capability framework module. 

 

Recommendation 7:  RAH medical imaging department (inclusive of all radiologists) must 
comply with all requirements of the EBA and practices such as the accumulation of TOIL 
must cease immediately. 
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Recommendation 8: There should be a clinically led discussion (under the auspices of the 
Ministerial Clinician Advisory Group (MCAG) / Chief Medical Officer and LHN Executive 
Directors of Medical Services) to determine whether authority to perform clot extraction 
should rely on being registered with the CCINR Registry due to the rapidly increasing 
demands for clot extraction. The clinically led discussion should consider whether there 
should be a competency based approach to approval to perform clot retrieval procedures in 
order to continue to offer a safe and effective service in this rapidly developing area of 
medicine.  

 

Recommendation 9:  An equitable process of requesting and approving annual leave 
requests should be implemented to avoid a system where the first request submitted 
(particularly at periods of high demand such as school holidays) is approved. The roster 
must be managed in a way to ensure there is always appropriate cover for the INR service. 
Any conflicts in booking annual leave must be formally escalated to the Royal Adelaide 
Hospital, Medical Imaging, Campus Clinical Head for resolution.  

 

Recommendation 10:  The RAH INR roster should be published 2 weeks in advance and 
should be disseminated to the users of the service, including the stroke team. Once 
published it should not be changed. Any changes to the roster after that time should be 
monitored and recurring themes resulting in changes to the roster must be addressed to 
avoid reoccurring themes. 

 
 

 

 

 

 

 

 

 

.
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1.0 Background and Context   

Interventional Neuroradiology (INR) refers to endovascular procedures which are performed 
to manage patients with diseases of the central nervous system, head and neck, vertebral 
column and adjacent structures in adults and children. Mechanical thrombectomy in the 
treatment of stroke is a highly specialised procedure which is performed in a radiology 
department by specially trained INR specialists. The procedure involves removing a blood 
clot from a blood vessel in the brain via a catheter and wire system which is placed into the 
patient’s brain, from an artery in the groin. 

The interventional neuroradiology (INR) service was established at the RAH in early 2001.  

In September 2012 the SA Medical Imaging Executive Team commissioned a review of INR 
services as a result of the release of Stroke Management Procedures and Protocols: A 
Guide for Stroke Units and Emergency Departments released by the Statewide Stroke 
Clinical Network.  

During March 2013, an External Review of Interventional Neuroradiology Services in South 
Australia was undertaken by Professor Trish Desmond, Director Imaging, Royal Melbourne 
Hospital, Associate Professor Peter Mitchell, Director Neurointerventional Services, Royal 
Melbourne Hospital, Professor Michael Sage, SAMI Campus Clinical Head, Repatriation 
General Hospital. The following recommendations were made by the reviewers. 

1. A single, centralised INR service at RAH and eventually at nRAH would best serve 
the people of South Australia. 

2. The addition of a third neurointerventional radiologist was considered vital to the 
long term sustainability of the service. An appropriate process for introducing a third 
interventionalist/fellow should be developed in conjunction with a supporting mentor 
program. Placement in time for the opening of nRAH is considered ideal. 

3. An improved process for transfer of patients requiring cerebral aneurysm coiling to 
a central service needs to be developed as a matter of priority. Development of 
structured processes and protocols for transfer of patients from any site to a 
centralised site for INR treatment should be undertaken. 

4. Development of a Statewide Audit Program should be undertaken immediately. 
The Audit system needs to be comprehensive and available for immediate revision at 
all times. 

5. A formal protocol for provision of results and follow up information to referrers 
outside the RAH should be established following consultation with referrers and 
relevant stakeholders 

 
In December 2014 the management of ischaemic stroke changed dramatically with the 
release of the Multicenter Randomized Clinical trial of Endovascular treatment for Acute 
ischemic stroke in the Netherlands (MR CLEAN) trial¹ which demonstrated the benefits of 
endovascular thrombectomy over the use of intravenous rtPA (recombinant tissue 
plasminogen activator, also known as alteplase) alone.  

The demand for mechanical thrombectomy is increasing as a result of this research which 
will impact on the demand for the INR service at RAH. Approximately 100 cases of neuro 
interventional radiology procedures for stroke cases (mechanical thrombectomy) are 
currently conducted at the RAH annually, however this number is increasing (see table 2).   

¹Berkhemer OA, Fransen PSS, Beumer D, van den Berg LA, Lingsma HF, Yoo AJ, Schonewille WJ et al 2014. A Randomized trial 
of intraarterial treatment for acute ischemic stroke The New England Journal of Medicine December 17 
DOI:10.1056/NEJMoa1411587. 
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The Conjoint Committee for Recognition of Training in Interventional Neuroradiology 
(CCINR) was formed in 2014 to develop and monitor guidelines for certification of training in 
interventional neuroradiology (INR) in Australia and New Zealand. Experienced INR 
practitioners in Australia and New Zealand who have satisfied CCINR with regard to their 
training, experience and currency in INR procedures are included on the CCINR register. To 
become registered, a practitioner is required to perform no fewer than 100 INR procedures 
every three years as primary operator or trainer, including at least 20 cases in the preceding 
year. INR practitioners who meet the requirements of the guidelines will be placed on the 
CCINR register for three years, after which they will need to re-apply. There are currently 
three practitioners in South Australia on the CCINR register. 

There is however, no consensus nationally amongst clinicians about the role the CCINR 
register plays in relation to the credentialing and scope of practice for clinicians to carry out 
INR procedures. The two INR specialists on the CCINR register at the RAH are the only 
clinicians who perform mechanical thrombectomy for the treatment of strokes as the primary 
operator or trainer at the RAH. 

 
A trainee in INR at the RAH commenced in February 2013 and finished June 2014. 
   
In 2015 the RAH imaging department underwent an accreditation review, conducted by 
Royal Australian and New Zealand College of Radiologists (RANZCR).  The College 
recommended the appointment of an additional 3 full time equivalent (FTE) consultant 
radiologists. 
 
That recruitment advertisement was released in June 2016 for the 3 FTE consultant 
radiologists. The positions advertised were general consultant radiologist positions and not 
INR specific.  
 
As part of the recruitment process, a candidate applied who had worked in INR. This 
candidate was not ranked within the top three rated candidates, according to the panel who 
undertook the recruitment process. This candidate was willing to work 0.6 FTE. 
 
The recruitment process was drawn out as at the same time the South Australian 
Government made a decision to outsource the Lyell McEwin Hospital (LMH) imaging 
reporting services due to recruitment issues at that site.   
 
SAMI placed a hold on all vacant positions across its sites to allow the placement of the 
displaced LMH radiologists.  
   
Although, vacancies were held, 0.60 FTE was quarantined at all times for the INR candidate. 
 
In January 2017, following placement of the LMH radiologists, several attempts were made 
to contact the INR candidate but the applicant was unable to be located or contacted.  
 
In February 2017, the RAH consultant group, (including the two RAH INR’s) agreed to abort 
the recruitment process of the INR and advertise at a later date once the planning for the 
single INR Statewide Service was known as part of the new RAH opening.  This was being 
led by the Programme Director of Statewide Clinical Support Services as part of SA Health’s 
Transforming Health Strategic Implementation Committee. The single INR service was to 
commence once the new RAH opened.   
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INR eligible stroke services were consolidated at the RAH on 6 March 2017. The new model 
of care for stroke services was part of Transforming Health. The new model of care ensured 
stroke reperfusion services would continue at the Lyell McEwin Hospital (LMH) and Flinders 
Medical Centre (FMC) from 8am to 8pm 7 days per week and 24/7 at the Royal Adelaide 
Hospital (RAH). Stroke units would continue to operate out of RAH, LMH and FMC 24 hours 
a day, 7 days per week. Any patient self-presenting to a non-stroke unit hospitals will be 
transferred to a hospital with a stroke unit. 

Under the model of care for stroke, all INR eligible stroke cases are retrieved to the RAH 
24/7, ensuring a clear referral pathway exists across metropolitan, rural, regional and remote 
health services and appropriate transport of acutely unwell patients occurs. 
 
For the period 18-21 April 2017 there were no CCINR registered specialists on the roster at 
the RAH due to an overlap in leave arrangements of the two CCINR registered specialists. 
 

2.0 Terms of Reference 
The two patient deaths that occurred on 18 April 2017 were notified to the Coroner. The two 
deaths are currently before the Coroner. The review panel will not comment on the cause of 
death in this report, that is a matter for the Coroner. 

The Terms of Reference of the review were to: 

1.  To review the events and decisions that led to the deaths of two patients who 
underwent interventional neuro radiology treatment at the Royal Adelaide Hospital on 
18 April 2017. 

a. This will include independent specialist review of each case by Interventional 
neuro radiologist and stroke clinician 

2. To review the systems of governance that are in place and confirm that appropriate 
actions were taken throughout: 

a. Credentialling and scope of practice 

b. Roster arrangements for afterhours and oncall 

c. Service level demand 

d. Statewide model of care / clinical care services capability 

e. Clinical audit / monitoring of outcomes 

f. Communication 

3. To make recommendations on findings to the CE to assist in mitigating the risk of 
reoccurrence and respond to breaches of protocol / or model(s) of care. 

3.0 Overview of the event  
There are three interventional neuro radiologists (INR) in South Australia registered on the 
Conjoint Committee for Recognition of Training in Interventional Neuroradiology (CCINR) 
Register. Two of the interventional neuro radiologists (Dr Rebecca Scroop and Dr David 
James Taylor) are employed full-time by the RAH and the other (Dr Steve Chryssidis) is 
employed part-time (0.4 FTE) by FMC (Dr Chryssidis is also a partner at Dr Jones & 
Partners Medical Imaging). The two radiology departments are part of the South Australia 
Medical Imaging (SAMI) service governed by Statewide Clinical Support Services (SCSS) 
which is part of Central Adelaide Local Health Network (CALHN). 
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The two RAH interventional neuro radiologists (INRs) applied for leave of absence for April 
2017 during the school holiday period, leaving a four day overlap when neither would be 
available. Dr Taylor applied for TOIL, Dr Scroop applied for annual leave. 
 
The rostering for the interventional neuro radiology service is left to the two INRs to manage; 
this arrangement has previously resulted in cover for the service being provided by one of 
the two INRs. Leave arrangements between the two are normally negotiated around the 
availability of the other INR.  
 
On this occasion there was no discussion regarding the leave arrangements between the 
two parties prior to submitting their leave request forms. A previous practice of each person 
approving each other’s leave was no longer in place.  
 
The gap in the roster was identified in March 2017 and a meeting was held between the two 
parties and the Campus Clinical Head, of the RAH Medical Imaging Service, RAH, Dr James 
“Jim” Buckley in an attempt to resolve the issue. There was no resolution made at the 
meeting, Dr Scroop agreed to investigate possible solutions. Neither party was asked to 
cancel their leave. 
 
Dr Scroop arranged for Dr Michael Wilks to provide the oncall cover for the interventional 
neuro radiology service for this time period. Dr Wilks is not listed on the CCINR register and 
has not performed mechanical thrombectomy for the treatment of stroke as the primary 
operator. He has performed mechanical thrombectomy in other body organs. 
 
Dr Buckley and Dr Taylor had reservations with placing Dr Wilks on the roster as he had not 
performed clot retrievals in the brain on his own. The concerns were not raised with anybody 
or escalated within the service and Dr Wilks was placed on the oncall roster.  
 
There was some confusion regarding Dr Taylor’s role in the oncall arrangements for that 
time period. He had indicated there had been little discussion with him about the 
arrangement but he had indicated that he ‘may be able to assist during some of the 
overlapping period.’ Dr Taylor indicated he took this to mean that he was able to assist with 
ruptured aneurysm’s as he envisaged he could return the following day to undertake the 
procedure as they don’t require as urgent treatment as do strokes. 
 
Dr Scroop was of the understanding that Dr Taylor was happy to be available and that the 
arrangement was for Dr Wilks to be the point of contact for the stroke clinicians, he would 
discuss any cases with Dr Taylor and he would commence any emergency cases and Dr 
Taylor would attend to perform clot retrievals.  
 
This plan was communicated to the stroke team the week prior to the 17 April 2017 verbally 
by Dr Scroop. The arrangements were never confirmed in writing. At the time the plan was 
communicated by Dr Scroop to Associate Professor Timothy  Kleinig (Head, Stroke Unit, 
RAH), he asked if Dr Chryssidis (the other INR on the CCINR register in South Australia and 
a SAMI radiologist) should be involved in the roster and was told no by Dr Scroop.  
 
On 18 April 2017 patient LG presented to the RAH and was diagnosed with a stroke (wake 
up stroke) and deemed to be a suitable candidate for clot retrieval at approximately 10:40.  
 
The stroke nurse contacted the angiography secretary who advised there was no INR 
available until 17:00. Dr Taylor was then contacted by the stroke nurse and was advised that 
he was unable to attend until 14:00.  
 
The stroke nurse then contacted Dr Wilks (as the oncall INR) who advised he was working at 
another private hospital and confirmed he was unable to assist until 17:00.  
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The stroke nurse suggested to Dr Ravindran that Dr Chryssidis be contacted as the other 
INR in South Australia.   
 
Dr Chryssidis’s phone number was obtained from Dr William Thompson and he was 
contacted at approximately 11:10. He was undertaking a list in his private practice at the 
time of the call but he advised that he was able to assist.  
 
The procedure was performed by Dr Chryssidis at 12:05. All the necessary arrangements 
were made to credential Dr Chryssidis to perform the procedure at the RAH. 
 
As a result of this event a request was made by the stroke unit for the roster to be reviewed. 
Dr Buckley sent an e-mail to SAMI executive clarifying the arrangements for the rest of the 
week, indicating which INR would perform which procedures during this time.  
 
Dr Chryssidis had agreed to provide cover for clot retrievals for eligible strokes for the 
remaining period of the overlap of the leave. 
  
Dr Chryssidis was subsequently called at approximately 18:56 to perform a clot retrieval 
procedure on patient MR.  
 
Dr Chryssidis was called in for another two clot retrieval procedures during the period of the 
leave overlap. 

3.1 Independent clinical review  

A review of the clinical management was requested from Professor Craig Anderson, Senior 
Director Neurological & Mental Health Division, the George Institute, Neurologist, 
Department of Neurology, Royal Prince Alfred Hospital and Professor, University of New 
South Wales and Dr Geoffrey Parker, Team Leader Neuro-Intervention Service, Sydney 
Local Health District. 

The reviewers were asked to consider the appropriateness and timeliness of the procedures 
performed on the two deceased patients and provide recommendations for improvement. 
Both reviewers were provided with the medical records and imaging of both patients. 

Professor Anderson indicated the following: 
 
Both cases highlight: 

• the rapid assessment of ischemic stroke patients; 
• excellent communication and service cooperation within and outside the hospital; 
• standard use of advanced imaging - CT angiogram and cerebral perfusion - in the 

assessment of patient eligibility for INR;  
• an ‘aggressive’ active management approach as a policy of care for stroke patients.  

 
Dr Parker concluded that the actions of the staff (including Dr Steve Chryssidis) at the Royal 
Adelaide Hospital on 18 April 2017 were appropriate and were as timely as possible given 
the circumstances pertaining in each case. The results in both cases were unfortunate but 
within the expected possible outcomes in conditions of this severity. 
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4.0 Systems of Governance 

4.1 Credentialling and scope of clinical practice  

‘Credentialling ’ refers to the formal process used to verify the qualifications, experience, 
professional standing and other relevant professional attributes of medical practitioners for 
the purpose of forming a view about their competence, performance and professional 
suitability to provide safe, high quality health care services within specific organisational 
environments. These processes are generally mandatory for specialist medical practitioners 
in the public and private hospital sector. 

Credentialling has the potential to improve safety for patients by ensuring clinicians practice 
within the bounds of their training and competency, and within the capacity of the service in 
which they are working 

Defining the ‘scope of clinical practice’  involves defining the extent of an individual medical 
practitioner’s clinical practice within a particular organisation based on the individual’s 
credentials, competence, performance and professional suitability, and the needs and the 
service role or clinical delineation which specifies the capability of the organisation to support 
the medical practitioner’s scope of clinical practice.  

Dr Taylor, Dr Scroop, and Dr Wilks are all Credentialled and had a defined scope of practice 
in place. It was noted that the all three clinicians had been granted the same scope of clinical 
practice for interventional radiology, including Tier B – procedures for which radiologist who 
have a sub-specialised in interventional radiology – this included a) all neuro-interventional 
procedures intracranial and extracranial. 

Dr Chryssidis was Credentialled and had a defined scope of practice in place at Flinders 
Medical Centre at the time of this event.   

On 18 April 2017, Dr Chryssidis had his credentials mutually recognised at CALHN and a 
defined scope of clinical practice to undertake INR procedures approved by Professor John 
Slavotinek, Acting Clinical Director, SA Medical Imaging. 

 

4.2 Roster arrangements for afterhours and oncall  

The INR service at the RAH has been running with two CCINR clinicians since April 2014 
when Dr Chryssidis left the RAH.  

The two CCINR clinicians have been covering the roster within hours, afterhours and oncall 
for mechanical thrombectomy for stroke patients. The two clinicians negotiate between 
themselves their roster to ensure there is 24 hour coverage of the service.  

They work a 1 in 2 oncall roster and alternate weekends. However, if one of the clinicians is 
on leave the other clinician covers oncall for that period. In the past, in order to manage the 
roster, one of the two clinicians would relinquish their leave if a conflict in annual leave 
occurred. 

There is a high demand for leave at certain times of the year such as school holidays, and 
leave forms can be completed for these periods some time in advance. 

In the period 2009-2011 Dr M Wilks had been on the INR oncall roster once. During this 
period Dr Wilks was only covering stroke and vasospasm, aneurysm cases were to be 
deferred until the following day when one of the two CCINR clinicians were available.  
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This preceded the increase in clot retrieval as a treatment for stoke. Dr Chryssidis has not 
been on the roster since he left the RAH in April 2014. 

The oncall roster is not provided to the stroke team. Finalised rosters are provided to 
switchboard as the point of contact for the stroke team to contact the INR clinician on call.  

There have been cases when the information provided to switchboard was incorrect and the 
wrong person was called by the stroke team. It is not uncommon for the roster to be updated 
on an ongoing basis even after it has been published.  

Notwithstanding the roster arrangements, it is custom and practice for the stroke clinicians to 
call the two CCINR clinicians direct as part of determining the patient’s care plan. 

In 2014, the then RAH Medical Imaging Campus Clinical Head put in place a protocol where 
the two CCINR clinicians would counter sign each other’s leave forms to ensure both were 
aware of their leave arrangements and to ensure there were no gaps in the roster. This 
process ceased as the two CCINR clinicians felt it was not working as leave was booked 
well in advance and they lost sight of leave arrangements.  

Since this incident the current RAH Medical Imaging Campus Clinical Head has re-
introduced this protocol. 

The stroke unit have indicated there had not been a gap in the roster prior to this event. 

4.3 Service level demand  

The table below outlines select procedures that define interventional neuro radiology 
practice. 

Table 1: No of separations from Public and Private SA Hospitals 2014-16 Calendar Years 

Procedure Hospital 2014CY 2015CY 2016CY Total All Years 

Cntl bleeding after carot/vert art surg  Private 1 2 3 

[ACHI CODE: 33842-00] FMC 1 1 2 

Cntl bleeding after carot/vert art surg  TOTAL 2 0 3 5 

Emblectmy/thrmbectmy intrcran artery Private 3 3 

[ACHI CODE: 90235-00] FMC 1 5 6 

  RAH 4 26 50 80 

  WCH 1 1 

Emblectmy/thrmbectmy intrcran artery TOTAL 6 26 58 90 

Embolectomy/thrombectomy carotid artery  FMC 3 2 5 

[ACHI CODE: 33800-00] RAH 1 1 1 3 

Embolectomy/thrombectomy carotid artery  TOTAL 4 3 1 8 

Endovas occl cerebral aneur / AV malform Private 7 16 15 38 

[ACHI CODE: 35412-00] FMC 2 13 37 52 

  RAH 71 76 80 227 

Endovas occl cerebral aneur / AV malform TOTAL 80 105 132 317 

Interptn feeding vesl AV fistula of neck FMC 0 0 1 1 

[ACHI CODE: 34124-02]     

Interptn feeding vesl AV fistula of neck TOTAL 0 0 1 1 

Intrartrl admin of pharmac agt thrmblytc Private 6 6 0 12 

[ACHI CODE: 96196-01 ] FMC 1 1 

RAH 2 2 4 

  TQEH 2 1 1 4 
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Intrartrl admin of pharmac agt thrmblytc TOTAL 11 7 3 21 

Ligtn cerv vessel for intrcran aneurysm Private 1 1 2 

[ACHI CODE: 39812-00]   0 

Ligtn cerv vessel for intrcran aneurysm TOTAL 0 1 1 2 

PTA single carotid artery, mult stents   Private 0 0 1 1 

[ACHI CODE: 35307-01]     

PTA single carotid artery, mult stents   TOTAL 0 0 1 1 

PTA single carotid artery, single stent  FMC 2 4 8 14 

[ACHI CODE: 35307-00] RAH 8 14 12 34 

  TQEH 4 2 6 

PTA single carotid artery, single stent  TOTAL 14 20 20 54 

Reinforcement of cerebral aneurysm       RAH 3 1 4 

[ACHI CODE: 39800-01]     

Reinforcement of cerebral aneurysm       TOTAL 0 3 1 4 

Trnscath embolisation bl vesl, fce & nek Private 4 4 5 13 

[ACHI CODE: 35321-03] FMC 3 4 6 13 

RAH 9 11 4 24 

  WCH 2 2 4 

Trnscath embolisation bl vesl, fce & nek TOTAL 18 21 15 54 

Trnscath embolisation intrcran art NEC Private 1 3 2 6 

[ACHI CODE: 35321-02] FMC 1 1 2 4 

  RAH 3 5 3 11 

  TQEH 1 1 

Trnscath embolisation intrcran art NEC TOTAL 6 9 7 22 

Total All procedures above TOTAL 141 195 243 579 

 

In a 3 year period, 579 INR procedures have been undertaken across South Australia, 
13.5% (78) in the private sector and 85.5% (98 FMC, 387 RAH and 16 other) in the public 
sector. It is also noted the steady increase in INR activity over the 3 years and in particular a 
24.6% increase from 2015 to 2016 calendar year. 

4.4 Statewide model of care / clinical services cap ability framework 

4.4.1 Stroke model of care  

An expert working group has developed 24/7 pathways for stroke patients who may need 
stroke reperfusion therapy.  These pathways aim to ensure patients receive consistent, 
quality care, regardless of the time of day. The key components of the new model of care 
which commenced in March 2017 are: 

• Stroke units will continue to operate out of the Royal Adelaide Hospital (RAH), Lyell 
McEwin Hospital (LMH) and Flinders Medical Centre (FMC) 24 hours a day, seven 
days a week.  
 

• Most strokes occur due to a blood clot preventing blood flow in the brain. In some 
cases this clot can be removed by a treatment called ‘reperfusion therapy’. Stroke 
reperfusion services, including on-site stroke teams, will be expanded to be available 
24/7 at the RAH and from 8am to 8pm, seven days a week at LMH and FMC.  
 

• SA Ambulance Service (SAAS) will have clear pathways to ensure stroke patients 
are taken directly to a stroke unit hospital where possible. SAAS will notify the stroke 
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unit in advance of an impending arrival, ensuring health care teams are ready to 
accept patients on arrival at hospital, enabling rapid treatment.  
 

• People who self-present to non-stroke unit hospitals will be transferred to a hospital 
with a stroke unit where they can be cared for by people with stroke expertise. 
 

• Stroke units will have dedicated areas for the delivery of thrombolysis and 24-hour 
cardiac monitoring.  
 

• Stroke treatment will be provided by one specialist service operating out of three 
hospitals, meaning patients will receive the same care no matter which hospital they 
attend.  
 

• Stroke patients in country hospitals will be better supported by metropolitan stroke 
units.  
 

• Allied health services will be available seven days a week at all stroke units, meaning 
patients will be able to begin rehabilitation sooner and get home quicker.  
 

• A statewide education and training package, including cultural awareness, will be 
developed to ensure all staff working in stroke have the right training and expertise.  
 

• An ongoing reporting and monitoring system will be established to provide feedback 
to stroke unit staff to ensure targeted quality improvement activities are undertaken.  
 

• Stroke care will be consistently delivered in line with the Stroke Management 
Procedures and Protocols, which provide evidence based guidelines and best 
practice care for all hospitals in South Australia.  
 

RAH is the designated Comprehensive Stroke Service and the only hospital to undertake 
mechanical clot retrieval for stroke patients since 6 March 2017 when the statewide stroke 
model of care commenced. 

4.4.2 Emerging clinical practice in INR for stroke  

The rapid increase in the number of clot retrieval procedures seen over the last two years is 
set to continue to rise exponentially. The acceptance of the procedure through various trials 
has placed an unavoidable onus on Stroke Units to adopt this as a frontline service.  

There is also a recent paper and on-going trials to demonstrate the efficacy of the procedure 
across a greater access window of up to 24 hours which will expand the number of patients 
where clot retrieval is beneficial even further.  

Conservative estimates would put the demand at approximately 250 per annum over the 
next couple of years. Whilst at this stage, it’s in the evolution of the research, this is not an 
exact science as it does signal a step change in demand.  

The table on page 16 outlines the potential impact using Hardes growth rate (population) 
using 2016/17 actuals (February 2017 year to date (YTD) extrapolated full financial year 
(FY) using procedure code 9023500 (mechanical embolectomy)). 

A paper published in 2016² indicates an upper and lower bound could be applied to the SA 
population.  The lower bound (restrictive) used was 11 cases per 100,000. The upper bound 
(permissive) used was 22 cases per 100,000. 
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Table 2: Ischaemic Strokes eligible for embolectomy  (conservative v permissive) – with Hardes 
projection applied 

 2015/16 2016/17 2017/18 2018/19 2019/20 

Ischaemic strokes 
(separations) 

1844 1718 1739 1761 1783 

Eligible for 
embolectomy 
(conservative -7%) 

129 120 122 123 125 

Eligible for 
embolectomy 
(permissive -13%) 

240 223 228 229 232 

Source: Health Information Portal, projected growth rate sourced from Hardes growth rate Stroke diagnosis 
codes defined as per ‘Acute Stroke Clinical Care Standard 2015 

Responding to the increase in demand for mechanical thrombectomy is not just an issue for 
South Australia, but is a challenge across the rest of the developed Healthcare world, with 
Interventional Neuro Radiologists in short supply (across Australia and New Zealand there 
are 37 INR specialists).  

There are discussions being held in many Health Systems across the world to assess how 
they will meet the challenge of increasing the supply of skilled clinicians in the timescales 
that are required to meet the demand for the procedure, associated with the acceptance that 
it is effective, and that benefit can be achieved across a wider access window of up to 24 
hours.  

Whilst it is an emerging discussion, there are signals that different professional groups may 
have a part to play to include Interventional Radiologists, Neurologists, Neurosurgeons, 
Interventional Cardiologists and other groups that can develop the competencies.  

It is suggested that it takes two years to train an INR specialist; the question being posed is 
how long would it take to train an experienced Interventional Radiologist or an experienced 
Interventional Cardiologist whom already have a very established understanding of the 
techniques, the equipment and the risks?  

If as suggested the demand for the procedure is going to increase more significantly within 
the two year period, then it will be necessary to address the workforce issues more 
proactively than what has occurred over the last 4 years. 

4.5 Clinical audit / monitoring of outcomes  

The stroke service reviews each reperfusion stroke case at the weekly department 
consultant meeting which includes all consultants and junior staff. At this meeting the 
members discuss suggestions for improved management of the cases. All unexpected 
stroke deaths, and cases of diagnostic uncertainty are also reviewed at this meeting. 

Complicated reperfusion cases are reviewed with the radiologists/neuroradiologists at 
weekly neuroradiology meetings. 

All data for stoke patients from December 2016 is being collected across all SA Health sites 
with the dashboard currently in development. This will enable the stroke team to monitor key 

²Chia NH, Leyden JM, Newbury J, Jannes J, Kleinig TJ 2016. Determining the number of ischaemic strokes potentially 

eligible for endovascular thrombectomy. Stroke 47:00-00. DOI:10.1161/STROKEAHA.116013165 
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metrics for patients in real time. This data will be exported for interstate comparison as part 
of the Australian Stroke Clinical Registry ‘AuSCR black’ national stroke data initiative. 

There is no apparent systematic audit of the outcome of INR procedures undertaken at the 
RAH, that the review panel could identify. 

4.6 Communication  

The incident identified significant gaps in communication within the INR service: 

• INR on call roster is not provided to the stroke team 

• The absence of written confirmation of the plan for the INR service during the four 
days when no CCINR registered specialists was available at the RAH resulted in 
confusion of the role Dr Taylor would play in the plan 

• Failure to escalate and communicate concerns regarding the arrangements for the 
oncall INR service during the period of overlap of leave of the two CCINR registered 
specialists. 

It is believed that the lack of formality of the roster, tension between the FMC and RAH 
based INR’s and the absence of clear communication contributed to the confusion regarding 
the oncall arrangements for the week beginning 17 April 2017.  

Each INR specialist had a different interpretation of the involvement of Dr Taylor in the oncall 
roster for this period.  

The information regarding Dr Taylor’s role in the oncall roster was communicated to the 
stroke team by Dr Scroop however, it was not in line with Dr Taylor’s understanding of his 
role.  

As a result of the lack of formality the arrangements were never confirmed and 
communicated to all relevant parties in writing which would potentially have identified the 
confusion regarding the role Dr Taylor would play in the oncall roster in this period. 

4.7 Additional information for consideration  

4.7.1 Culture  

It was clear from the review, despite the recent incident/event, that the Interventional Neuro 
Radiology service at RAH has been developed and provided by two very committed and 
hard-working CCINR accredited specialists.  

The service is perceived as responsive and is considered a reliable service. 

It is also quite obvious from the discussions that took place with Dr Scroop and Dr Taylor 
(the two INR Specialists) that they are both very proud of the service they provide. They 
have worked together over many years demonstrating the required flexibility and 
commitment to the service demanded by a 1:2 roster operating within a largely 
urgent/emergency service with a large out of hours commitment.  

There also appears to be a very close working relationship with the neurologists and other 
members of the stroke team. However, with the increase in demand for this service the 
flexibility the two specialists have demonstrated is no longer sustainable and places a risk to 
the safe delivery of the service. 

The specialist nature, the limited number of INR trained specialists within the service and the 
increase in demand for the service has brought with it an isolated localised approach to the 
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management of the service in relation to service delivery and the management of the 
services.  
 
Dr Scroop is considered the nominal head of angiography and the point of contact for the 
INR service, there is no appointed head of the service.  
 
The RAH Medical Imaging Campus Clinical Head has minimal involvement in how the 
service is managed leaving arrangements such as leave and backfill to the two INR 
specialists within the service.  
 
As a result of the way in which the service is managed on a ‘day to day’ basis, it was 
communicated that any additional or new in staff for the INR service would require the 
approval of the current INR specialists to ensure they were comfortable with any person 
appointed.  
 
Inevitably in this isolated environment where the demands of the service impact on two 
individuals the flexibility required means there was a lack of formality to the delivery of the 
service.  

The rosters frequently change, they are not shared with service users (Stroke Physicians) , 
the Stroke Physicians and Stroke Nurses have both Dr Scroop’s and Dr Taylor’s mobile 
phone numbers on speed dial, and would on occasion contact them directly rather than 
through the switchboard - on the basis that if they called the wrong INR they would then call 
the other. It was commented “there are only two of them so it is not a problem”.  

Although a number of the clinicians indicated they had some reservations with the oncall 
arrangement during the gap in the roster when no RAH CCINR accredited clinician was 
available, they never escalated their concerns. 

There was evidence of ongoing conflict between the three CCINR registered specialists in 
South Australia which is likely to have influenced the decision not to ask the FMC based 
CCINR to provide oncall cover for the four day period. 

4.7.2 Open Disclosure 

It is understood by the review panel that open disclosure occurred with the family of the two 
patients who died. The families were contacted by Dr Janakan Ravindran and were provided 
with his contact details if they required further information or had any questions regarding the 
management of the patient. 

5.0 Recommendations on findings  
Recommendation 1:  In order to reduce the risk of only two INR specialists covering the 24 
hour INR service at the RAH, Dr Chryssidis should be asked immediately to participate on 
the dedicated INR roster at RAH until the successful appointment of an additional full time 
equivalent INR specialist at the RAH (a third INR specialist). 

 

Recommendation 2:  The centralised INR service for stroke should put in place 
contemporary quality improvement and quality assurance processes with open and 
transparent multi-disciplinary morbidity and mortality meetings, published audit data, and 
other peer reviews. There should be active participation from other clinical specialties such 
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as stroke services. The RAH Campus Clinical Head will need to view and sign off the 
published data. 

 

Recommendation 3:  It is recommended that the team who provide the RAH INR service 
should be supported to develop a service plan which will assist with decision making on both 
the day to day delivery of the service and the future provision of the service. An annual 
report must be produced every year in the month of January and provided to the SAMI 
Clinical Director. 

 

Recommendation 4: The scope of practice of all interventional radiologists (IR) needs to be 
reviewed to ensure there is clear delineation of the scope of practice of IR’s and INR’s, as it 
is the understanding of the review panel that being on the CCINR Register is a requirement 
to practice as an INR specialist. 

 

Recommendation 5: The CCINR standards are the best available and are the ones that 
SAMI is following as the minimum requirement for an INR scope of practice. The scope of 
practice should include a defined set of INR procedures including clot extraction. 

 

Recommendation 6:  Due to the increase in demand for an INR service, consideration 
should be given to developing a specific INR clinical service capability framework. 

 

Recommendation 7:  RAH medical imaging department must comply with the EBA and 
practices such as the accumulation of TOIL must cease immediately 

 

Recommendation 8: There should be a clinically led discussion (under the auspices of the 
Ministerial Clinician Advisory Group (MCAG) / Chief Medical Officer and LHN Executive 
Directors of Medical Services) to determine whether authority to perform clot extraction 
should rely on being registered with the CCINR Registry due to the rapidly increasing 
demands for clot extraction. The clinically led discussion should consider whether there 
should be a competency based approach to approval to perform clot retrieval procedures in 
order to continue to offer a safe and effective service in this rapidly developing area of 
medicine.  

 

Recommendation 9:  An equitable process of requesting and approving annual leave 
requests should be implemented to avoid a system where the first request submitted 
(particularly at periods of high demand such as school holidays) is approved. The roster 
must be managed in a way to ensure there is always appropriate cover for the INR service. 
Any conflicts in booking annual leave must be formally escalated to the Royal Adelaide 
Hospital, Medical Imaging, Campus Clinical Head for resolution.  
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Recommendation 10:  The RAH INR roster should be published 2 weeks in advance and 
should be disseminated to the users of the service, including the stroke team. Once 
published it should not be changed. Any changes to the roster after that time should be 
monitored and recurring themes resulting in changes to the roster must be addressed to 
avoid reoccurring themes. 

 

 


