Cardiology: Telemetric / Telemedicine assisted thrombolysis for MI and 

Remotely assisted Carotid Doppler Imaging

	Title:
	Limited benefits of ambulance telemetry in delivering early thrombolysis: a randomised controlled trial.

	Authors:
	Woollard M. Pitt K. Hayward AJ. Taylor NC.

	Journal:
	Emergency Medicine Journal. 22(3):209-15, 2005 Mar.

	Abstract:
	OBJECTIVES: To evaluate the potential of a continuous telemetry system linking rural ambulances to a coronary care unit to reduce call to thrombolysis times. METHODS: This prospective randomised controlled trial recruited patients using the 999 ambulance service in a rural area of the UK with signs or symptoms of coronary heart disease. Subjects were assigned to receive either standard paramedic treatment or transmission of 12 lead ECG, blood pressure, pulse oximetry, and relevant medical history to a general hospital coronary care unit. Cardiology senior house officers then determined each patient's suitability for pre-hospital thrombolysis time, and transmitted this decision back to the ambulance. This was documented as the potential thrombolysis, although no thrombolytic agents were administered by paramedics. The between groups difference in time to potential thrombolysis (intervention group) and actual thrombolysis (controls) was compared. The proportion of intervention group subjects ultimately receiving thrombolysis in hospital was compared with that recommended for pre-hospital thrombolysis. RESULTS: The potential reduction in call to treatment time for telemetry patients recommended for pre-hospital thrombolysis was 55 minutes (p = 0.022). Following hospital admission,21/213 of the telemetry patients were thrombolysed (10%, 95% confidence interval (CI) 6% to 15%). Of these patients, 3/21 received a recommendation for thrombolysis in the ambulance (14%, 95% CI 3.1% to 36.3%). The sensitivity and specificity of the telemetry system in detecting patients requiring thrombolysis was 13.6 and 99.5% respectively. Errors were made in the pre-hospital treatment recommendations for two patients. CONCLUSIONS: Continuous telemetry systems may significantly reduce call to treatment times for patients recommended for pre-hospital thrombolysis in a rural setting. However, this benefit must be balanced against the very small proportion of eligible patients identified as suitable for pre-hospital thrombolysis. This limitation may be due to communications problems, the criteria used to identify eligible patients, or the seniority of physicians tasked with making treatment decisions.

	Comment:
	Referenced.  Full Text.  An RCT of a continuous ambulatory telemetry system used to monitor, and transmit suspect cardiac patients ECG parameters from the 999 Ambulance to the hospital in advance of arrival to plan & assess the requirement for thromboloysis on arrival.  Patients received either standard paramedic care or standard care plus telemetry monitoring.  It was shown that telemetry can reduce the call time-to-thromboloysis but only a very small number of patients require thromboloysis so the benefit is small. 

	Full Text Link
	http://dx.doi.org/10.1136/emj.2003.013482
DOI: 10.1136/emj.2003.013482 

	Full Reference:
	Woollard M, Pitt K, Hayward AJ, Taylor NC. Limited benefits of ambulance telemetry in delivering early thrombolysis: a randomised controlled trial. Emergency Medicine Journal 2005 Mar;22(3):209-215.


	Title:
	Systematic review and modelling of the investigation of acute and chronic chest pain presenting in primary care.

	Authors:
	Mant J. McManus RJ. Oakes RA. Delaney BC. Barton PM. Deeks JJ. Hammersley L. Davies RC. Davies MK. Hobbs FD.

	Journal:
	Health Technology Assessment (Winchester, England). 8(2):iii, 1-158, 2004 Feb.

	Abstract:
	OBJECTIVES: To ascertain the value of a range of methods - including clinical features, resting and exercise electrocardiography, and rapid access chest pain clinics (RACPCs) - used in the diagnosis and early management of acute coronary syndrome (ACS), suspected acute myocardial infarction (MI), and exertional angina. DATA SOURCES: MEDLINE, EMBASE, CINAHL, the Cochrane Library and electronic abstracts of recent cardiological conferences. 

REVIEW METHODS: Searches identified studies that considered patients with acute chest pain with data on the diagnostic value of clinical features or an electrocardiogram (ECG); patients with chronic chest pain with data on the diagnostic value of resting or exercise ECG or the effect of a RACPC. Likelihood ratios (LRs) were calculated for each study, and pooled LRs were generated with 95% confidence intervals. A Monte Carlo simulation was performed evaluating different assessment strategies for suspected ACS, and a discrete event simulation evaluated models for the assessment of suspected exertional angina. 

RESULTS: For acute chest pain, no clinical features in isolation were useful in ruling in or excluding an ACS, although the most helpful clinical features were pleuritic pain (LR+ 0.19) and pain on palpation (LR+ 0.23). ST elevation was the most effective ECG feature for determining MI (with LR+ 13.1) and a completely normal ECG was reasonably useful at ruling this out (LR+ 0.14). Results from 'black box' studies of clinical interpretation of ECGs found very high specificity, but low sensitivity. In the simulation exercise of management strategies for suspected ACS, the point of care testing with troponins was cost-effective. Pre-hospital thrombolysis on the basis of ambulance telemetry was more effective but more costly than if performed in hospital. In cases of chronic chest pain, resting ECG features were not found to be very useful (presence of Q-waves had LR+ 2.56). For an exercise ECG, ST depression performed only moderately well (LR+ 2.79 for a 1 mm cutoff), although this did improve for a 2 mm cutoff (LR+ 3.85). Other methods of interpreting the exercise ECG did not result in dramatic improvements in these results. Weak evidence was found to suggest that RACPCs may be associated with reduced admission to hospital of patients with non-cardiac pain, better recognition of ACS, earlier specialist assessment of exertional angina and earlier diagnosis of non-cardiac chest pain. In a simulation exercise of models of care for investigation of suspected exertional angina, RACPCs were predicted to result in earlier diagnosis of both confirmed coronary heart disease (CHD) and non-cardiac chest pain than models of care based around open access exercise tests or routine cardiology outpatients, but they were more expensive. The benefits of RACPCs disappeared if waiting times for further investigation (e.g. angiography) were long (6 months). 

CONCLUSIONS: Where an ACS is suspected, emergency referral is justified. ECG interpretation in acute chest pain can be highly specific for diagnosing MI. Point of care testing with troponins is cost-effective in the triaging of patients with suspected ACS. Resting ECG and exercise ECG are of only limited value in the diagnosis of CHD. The potential advantages of RACPCs are lost if there are long waiting times for further investigation. 

Recommendations for further research include the following: determining the most appropriate model of care to ensure accurate triaging of patients with suspected ACS; establishing the cost-effectiveness of pre-hospital thrombolysis in rural areas; determining the relative cost-effectiveness of rapid access chest pain clinics compared with other innovative models of care; investigating how rapid access chest pain clinics should be managed; and establishing the long-term outcome of patients discharged from RACPCs.

	Comment:
	Referenced.  Full Text.  A systematic review of a range of values used in the early diagnosis and management of acute coronary syndromes / MI / exertional angina. 

Small section on in-ambulance thrombolysis using telemetry indicating that it was more effective but more costly than if preformed in hospital.  

	Full Text Link
	http://www.hta.ac.uk/execsumm/summ802.htm
Two versions available: 4-page summary or full 176 page document.

OVID DARE JumpStart Weblink

	Full Reference:
	Mant J, McManus RJ, Oakes RAL, Delaney BC, Barton PM, Deeks JJ, et al. Systematic review and modelling of the investigation of acute and chronic chest pain presenting in primary care. Health Technol.Assess. 2004 Feb;8(2):, 1-158.


	Title:
	Community coronary units: strategies to promote pre-hospital thrombolysis.

	Authors:
	Pedley D. Ferguson J. Palombo A. Richardson J.

	Journal:
	Journal of Telemedicine & Telecare. 8 Suppl 2:24-5, 2002.

	Abstract:
	Early diagnosis and the early delivery of pre-hospital thrombolysis in cases of acute myocardial infarction (AMI) have been shown to decrease mortality. Despite strong evidence of its benefits, pre-hospital thrombolysis rates are still worryingly low. The challenge is to empower community practitioners to deliver thrombolysis. In the Grampian region there is a network of community hospitals which have been equipped with both videoconferencing and remote telemetry equipment. This allows realtime consultation with the local accident and emergency department and coronary care unit. Early trials of the system show that clinical information can be viewed in realtime, with transfer of a 12-lead electrocardiogram at 60 s intervals. This will give general practitioners unprecedented access to specialist advice. Our aim is to use a combination of teaching and decision support technology to ensure that all patients with AMI have the opportunity to access timely and appropriate prehospital thrombolysis.

	Comment:
	Referenced.  Full text.  A brief plan on how remote ECG telemetry could be used to provide real-time thrombolysis support to community hospitals and hence shorten the call-to-thrombolysis time in rural communities.  

	Full Text Link
	RSM Press Weblink

	Full Reference:
	Pedley D, Ferguson J, Palombo A, Richardson J. Community coronary units: strategies to promote pre-hospital thrombolysis. J.Telemed.Telecare 2002 Jan;8 Suppl 2:24-25.


	Title:
	Twelve year triage and thrombolysis treatment prior to hospitalization for myocardial infarction patients in the Rotterdam area of the Netherlands: outstanding short-term and long-term results. [Dutch]

	Authors:
	Boersma E. Maas AC. Hartman JA. Ilmer B. Vos J. Simoons ML.

	Journal:
	Nederlands Tijdschrift voor Geneeskunde. 145(42):2029-35, 2001 Oct 20.

	Abstract:
	OBJECTIVE: To describe the results of thrombolysis prior to hospitalisation in patients with evolving myocardial infarction. DESIGN: Prospective cohort study. METHOD: The 'Reperfusion for acute infarcts Rotterdam' (Dutch acronym: REPAIR) programme aims to minimise treatment delay in patients with evolving myocardial infarction by the initiation of thrombolytic therapy prior to hospital admission. For patients with symptoms that indicate a developing myocardial infarction, treatment is initiated immediately by the ambulance personnel at the patient's home, once the diagnosis has been confirmed with the help of a portable 12-lead ECG system. The interval between the onset of symptoms and the thrombolysis infusion was recorded for all patients, as well as any complications which occurred during transportation. The long-term survival was determined using data from the municipal registration. RESULTS: In the period 1988-2000, 1487 patients were treated using the REPAIR protocol, 80% of these within two hours after the onset of symptoms. In 9 cases (0.6%) a thrombolytic treatment had been initiated, whereas the diagnosis 'myocardial infarction' was not confirmed at the hospital. During transport 40 patients (2.7%) experienced ventricle fibrillation, 25 (1.7%) severe hypotension, and 2 patients (0.1%) died. Mortality at 30 days and at one, five, and ten years was 4.9%, 7.3%, 16.2% en 30.1%, respectively. Patients treated within two hours after the onset of symptoms had lower mortality rates than those treated later: at one year 6.7% versus 9.7%, and at 5 years 14.0% versus 25.1% (Kaplan-Meier estimates; log rank test: p = 0.001). CONCLUSION: Immediate thrombolytic treatment of patients with a developing myocardial infarction which could be safely initiated by ambulance personnel, resulted in excellent short-term and long-term survival.

	Comment:
	Referenced.  No Full text (Dutch).  Ambulatory pre-hospital thrombolysis provided by paramedical staff for patients suspected of having an evolving MI as determined by 12-lead ECG (NOT remotely monitored).  It was found that ambulance staff could safely administer thrombolytic therapy which resulted in excellent short-and long term patient survival.  

	Full Text Link
	

	Full Reference:
	Boersma E, Maas AC, Hartman JA, Ilmer B, Vos J, Simoons ML. Twelve year triage and thrombolysis treatment prior to hospitalization for myocardial infarction patients in the Rotterdam area of the Netherlands: outstanding short-term and long-term results. Ned.Tijdschr.Geneeskd. 2001 Oct;145(42):2029-2035.


	Title:
	What are the beliefs and attitudes of paramedics to prehospital thrombolysis? A questionnaire study.

	Authors:
	Humphrey J. Walker A. Hassan TB.

	Journal:
	Emergency Medicine Journal. 2005 Jun; 22(6): 450-1.

	Abstract:
	BACKGROUND: The Ambulance Services have a critical role in the management of acute myocardial infarction (AMI). Paramedic delivered prehospital thrombolysis (PHT) has been proposed. To the authors' knowledge there has been no research carried out to ascertain the views of paramedics. METHODS: The authors conducted a postal questionnaire study of 250 paramedics in the West Yorkshire Metropolitan Ambulance Service (WYMAS). This included the knowledge of risks and benefits of AMI treatments, and their views on possible paramedic delivered PHT. RESULTS: 193 paramedics replied (77%); of these 83% felt paramedics could deliver PHT, 67% felt thrombolysis was safe, and only 12% felt that paramedics should not carry out PHT. There was a similar preference towards autonomous PHT (42%) and telemetry with physician directed PHT (46%). 96% wanted a nationally recognised certificate. There were concerns regarding the risks of AMI treatment, with underestimates of the benefits of aspirin, and overestimates of the benefits of thrombolysis. They also greatly overestimated the risks of thrombolysis in terms of extra deaths (71%), and bleeding (90%). CONCLUSION: The majority of paramedics in WYMAS responding to the questionnaire supported the principle of PHT. Concerns included the risks of thrombolytic treatment, training, and the medico-legal implications for them as individual paramedics. Models for paramedic thrombolysis for each ambulance service should include the views of paramedics.

	Comment:
	Referenced.  Full Text.  A survey on paramedics’ attitudes to the possibility of initiating a pre-hospital thrombolysis for acute myocardial infarction (AMI) patients, possibly using physician-directed telemetry (e.g. ECG monitoring) support.  

The possibility of pre-hospital thrombolysis was generally well supported though there were some concerns re medico-legal and training  / certification issues.  

	Full Text Link
	http://dx.doi.org/10.1136/emj.2004.016998
DOI: 10.1136/emj.2004.016998

	Full Reference:
	Humphrey J, Walker A, Hassan TB. What are the beliefs and attitudes of paramedics to prehospital thrombolysis? A questionnaire study. Emergency Medicine Journal 2005 Jun;22(6):450-451.


	Title:
	Impact of "dual response" on prehospital thrombolysis in remote and rural areas of Scotland: prospective observational study.

	Authors:
	Rawles, J; Marsden, A.

	Journal:
	Emergency Medicine Journal. 21(6):720-721, November 2004.

	Abstract:
	

	Comment:
	Referenced. Full text.  Short description of a combined GP and ambulance paramedic pre-hospital thrombolysis program in 23 ambulance centres in rural Scotland.  

	Full Text Link
	http://dx.doi.org/10.1136/emj.2004.014506
DOI: 10.1136/emj.2004.014506

	Full Reference:
	Rawles J, Marsden A. Impact of dual response on prehospital thrombolysis in remote and rural areas of Scotland: prospective observational study. Emergency Medicine Journal 2004 Nov;21(6):720-721.


	Title:
	Safety and feasibility of prehospital thrombolysis carried out by paramedics

	Authors:
	Keeling, Phil; Hughes, Debbie; Price, Linnie; Shaw, Steve; Barton, Andy

	Journal:
	BMJ. 327(7405):27-28, July 5, 2003.

	Abstract:
	Introduction:

The benefits of thrombolysis in patients with acute myocardial infarction are time dependent, with a potential 48% reduction in mortality if treatment is received within an hour of onset of symptoms.1 The benefits diminish thereafter. However the "call to needle" standard set by the national service framework 2 has been achieved for only a third of patients nationally because of lengthy ambulance journeys and delays in hospital. Prehospital thrombolysis may be the most feasible means of achieving timely reperfusion, and all published studies have shown the accuracy of diagnosis, patient selection, and administration of thrombolysis.3 The Joint Royal Colleges Ambulance Liaison Committee favours autonomous prehospital thrombolysis by paramedics as a long term objective.4 We tested the feasibility of physician assisted and autonomous models of paramedic prehospital thrombolysis.

Comment:

This feasibility study of autonomous prehospital thrombolysis shows that paramedics can record and interpret 12 lead electrocardiograms and safely administer thrombolysis in the community. The potential average time saved was 48 minutes from the call for help to medication being administered. The physician assisted model was found to be unreliable because of technological failure and areas in which communication was hampered because mobile phones could not work, a problem observed elsewhere.5 We did not routinely collect data for these unanticipated events so their precise distribution cannot be reported. Autonomous paramedic prehospital thrombolysis seemed feasible and safe and was associated with improved call to needle times. Sensitivity may improve with experience and confidence.



	Comment:
	Referenced.  Full Text.  A feasibility study assessing paramedics ability to interpret and perhaps administer thrombolysis in AMI / STEMI.  The paramedic training involved ambulatory telemetric ECG assessment by an emergency physician and comparison of their assessments to that of the paramedics.  

The physician assisted telemetric model was unreliable due to technological failures (e.g. lack of mobile signal, equipment failure).  

	Full Text Link
	OVID JumpStart Weblink

	Full Reference:
	Keeling P, Hughes D, Price L, Shaw S, Barton A. Safety and feasibility of prehospital thrombolysis carried out by paramedics. BMJ 2003 Jul;327(7405):27-28.


	Title:
	Prospective observational cohort study of time saved by prehospital thrombolysis for ST elevation myocardial infarction delivered by paramedics.

	Authors:
	Pedley, David K.; Bissett, Kim; Connolly, Elizabeth M.; Goodman, Carol G.; Golding, Ian; Pringle, T. H.; McNeill, G. P.; Pringle, S. D.; Jones, M. C.

	Journal:
	BMJ. 327(7405):22-26, July 5, 2003.

	Abstract:
	Objectives: To evaluate a system of prehospital thrombolysis, delivered by paramedics, in meeting the national service framework's targets for the management of acute myocardial infarction.

Design: Prospective observational cohort study comparing patients with suspected acute myocardial infarction considered for thrombolysis in the prehospital environment with patients treated in hospital.

Setting: The catchment area of a large teaching hospital, including urban and rural areas.

Participants 201 patients presenting concurrently over a 12 month period who had changes to the electrocardiogram that were diagnostic of acute myocardial infarction or who received thrombolysis for suspected acute myocardial infarction.

Main outcome measures: Time from first medical contact to initiation of thrombolysis (call to needle time), number of patients given thrombolysis appropriately, and all cause mortality in hospital.

Results: The median call to needle time for patients treated before arriving in hospital (n=28) was 52 (95% confidence interval 41 to 62) minutes. Patients from similar rural areas who were treated in hospital (n=43) had a median time of 125 (104 to 140) minutes. This represents a median time saved of 73 minutes (P < 0.001). Sixty minutes after medical contact 64% of patients (18/28) treated before arrival in hospital had received thrombolysis; this compares with 4% of patients (2/43) in a cohort from similar areas. Median call to needle time for patients from urban areas (n=107) was 80 (78 to 93) minutes. Myocardial infarction was confirmed in 89% of patients (25/28) who had received prehospital thrombolysis; this compares with 92% (138/150) in the two groups of patients receiving thrombolysis in hospital.

Conclusions: Thrombolysis delivered by paramedics with support from the base hospital can meet the national targets for early thrombolysis. The system has been shown to work well and can be introduced without delay.



	Comment:
	Referenced.  Full Text.  An observational cohort study looking at pre-hospital thrombolysis for AMI, administered by paramedics, and supported by a telemetric (mobile-phone based) 12-lead ECG system to the base teaching hospital.

	Full Text Link
	http://dx.doi.org/10.1136/bmj.327.7405.22
DOI: 10.1136/bmj.327.7405.22

	Full Reference:
	Pedley DK, Bissett K, Connolly EM, Goodman CG, Golding I, Pringle TH, et al. Prospective observational cohort study of time saved by prehospital thrombolysis for ST elevation myocardial infarction delivered by paramedics. BMJ 2003 Jul;327(7405):22-26.


	Title:
	Telemedicine used for remote prehospital diagnosing in patients suspected of acute myocardial infarction.

	Authors:
	TERKELSEN, C. J.; NORGAARD, B. L.; LASSEN, J. F.; GERDES, J. C.; ANKERSEN, J. P.; ROMER, F.; NIELSEN, T. T.; ANDERSEN, H. R.

	Journal:
	Journal of Internal Medicine. 252(5):412-420, November 2002.

	Abstract:
	Introduction: In patients with acute myocardial infarction (AMI), considerable time elapses from symptom onset until initiation of thrombolytic therapy or primary percutaneous coronary intervention. Prehospital diagnosing can reduce time delays, and remote diagnosing using telemedicine may be appropriate in areas and countries where ambulances are not staffed with physicians.

Objectives: To evaluate whether it was technically feasible for physicians at a remote university hospital to diagnose ST-segment-elevation-AMI (AMISTelev) in patients suspected of AMI, who were transported by ambulances to a local hospital. To determine associated prehospital delays and in-hospital treatment delays.

Methods: Patients carried in telemetry equipped ambulances had 12-lead electrocardiograms (ECGs) acquired as soon as possible. En route to the local hospital the ECGs were transmitted to a remote university hospital, by use of the GSM-system. The physician on call at the university hospital interviewed the patients, who were provided with cellular phone headsets, and alerted the local hospital if signs of AMISTelev, bundle-branch-block-AMI or malignant arrhythmia were detected. Patients transported by traditional ambulances were included in a prospective control group.

Results: In 214 (86%) of 250 patients prehospital diagnosing was successful. Geographically related transmission problems were the primary reason for failure. Ninety-eight per cent of transmitted electrocardiograms and obtained history takings were technically acceptable for diagnostic purposes. Door-to-needle times were shorter amongst patients with AMISTelev who were subjected to prehospital diagnosing (n = 13) as compared with patients transported by traditional ambulances (n = 14) (38 vs. 81 min) (P = 0.004).

Conclusions: It was technically feasible to use telemedicine for remote prehospital diagnosing of patients suspected of AMI. Patients subjected to prehospital diagnosing had shorter door-to-needle times compared with a prospective control group.

	Comment:
	Referenced.  Full Text.  Pre-hospital diagnosis of AMI and need for thrombolysis by remote telemetric physician monitoring of 12-lead ECG via mobile phone.  Door-to-needle time reduced in those diagnosed pre-admission.  Barring mobile transmission issues, it was technically feasible for hospital-based emergency physicians to diagnose AMI / STEMI and assess the need for thrombolysis.  

	Full Text Link
	OVID JumpStart Weblink

	Full Reference:
	Terkelsen CJ, Norgaard BL, Lassen JF, Gerdes JC, Ankersen JP, Romer F, et al. Telemedicine used for remote prehospital diagnosing in patients suspected of acute myocardial infarction. J.Intern.Med. 2002 Nov;252(5):412-420.


	Title:
	The potential impact of prehospital electrocardiography and telemetry on time to thrombolysis in a United Kingdom center.

	Authors:
	Melville M.R. Gray D. Hinchley Mr.M.

	Journal:
	Annals of Noninvasive Electrocardiology. 3(4)(pp 327-333), 1998.

	Abstract:
	Background: Despite efforts to modify patient attitudes, prehospital, and in-hospital factors, the median symptom-to-needle and door-to-needle time to thrombolysis remains unacceptably long for patients experiencing the symptoms of acute myocardial infarction (AMI) in University Hospital, Nottingham. In order to circumvent avoidable in-hospital delays, we evaluated the use of equipment undergoing field tests with the Nottingham ambulance crew that can record and transmit 12-lead ECGs to the Coronary Care Unit (CCU) from the patient's home, and so enable the identification of patients with AMI who might be appropriate for direct admission to the unit. Methods: From November 1996, for 3 months, ambulance crews recorded ECGs on all patients with chest pain suggestive of AMI. These were transmitted to and assessed by coronary care nursing staff who decided whether they satisfied existing criteria for thrombolysis, and arranged direct admission to CCU. Door-to-needle times were recorded for those patients thrombolysed as a result. Results: One hundred consecutive ECGs were transmitted. Twenty-two showed evidence of AMI resulting in direct admission. Of these, 17 (61%) had a final diagnosis of AMI. Eleven (65%) were eligible for thrombolysis, their median door-to-needle time being reduced by 60 minutes. The remaining 78 patients were taken to the Casualty Department for further assessment Conclusions: ECG 12-lead telemetry could make a significant reduction on chest pain to needle time, reducing delay by at least 1 hour, and has the potential to facilitate out-of-hospital thrombolysis.

	Comment:
	Referenced.  No Full Text.  An early (1996-1998) evaluation of telemetric transmission of 12-lead ECG from ambulance to CCU prior to emergency admission.  Overall call-to-needle and door-to-needle times were reduced, sometimes up to 1h as patients could be directly transferred to the CCU and thrombolised immediately on arrival, as the decision-to-thrombolise was made prior to their arrival.  

	Full Text Link
	

	Full Reference:
	Melville MR, Gray D, Hinchley MM. The potential impact of prehospital electrocardiography and telemetry on time to thrombolysis in a United Kingdom center. Annals of Noninvasive Electrocardiology 1998;3(4):327-333.


	Title:
	Telemedicine-guided carotid and transcranial ultrasound: a pilot feasibility study.

	Authors:
	Mikulik R. Alexandrov AV. Ribo M. Garami Z. Porche NA. Fulep E. Grotta JC. Wojner-Alexandrov AW. Choi JY.

	Journal:
	Stroke. 2006 Jan; 37(1): 229-30.

	Abstract:
	BACKGROUND AND PURPOSE: Transcranial Doppler (TCD) and carotid duplex (CD) provide rapid and safe screening for stroke patients but are highly operator dependent. We explored the feasibility of telemedicine (TM)-guided TCD/CD administered by a health care provider inexperienced with ultrasound. METHODS: Dual video screens transmitted real-time TCD/CD images and sound to a neurosonographer. TM TCD/CD characteristics were compared with an in-person (IP) examination independently obtained on the same patient. We compared carotid stenosis, thrombolysis in brain ischemia (TIBI) flow grades, and the time spent on testing. RESULTS: We examined 8 subjects with a median age of 51 (31 to 63 range). IP and TM successfully examined 100% of internal carotid and middle cerebral arteries, 50% versus 44% of anterior cerebral artery, and 100% versus 88% of the basilar arteries, respectively. The median time in minutes IP versus TM was 15 (range 10 to 35) and 30 (15 to 50) for CD (P=0.07) and 18 (15 to 30) and 45 (30 to 55) for TCD (P=0.002), respectively. TM correctly identified all normal CD/TCD examinations in 7 subjects. In 1 patient, TM identified carotid occlusion but misread TIBI flow grades in both middle cerebral arteries. CONCLUSIONS: Our pilot study showed the feasibility of TCD/CD by an inexperienced health professional guided by a sonographer via TM. Tests were completed within times comparable to outpatient setting in a vascular laboratory.

	Comment:
	Referenced.  Full Text.  Carotid ultrasonography by an inexperienced health-care provider directed via video-link by a neurosonographer.  It was found to be feasible but reliability and practability are as yet not formally tested.  

	Full Text Link
	OVID JumpStart Weblink
http://dx.doi.org/10.1016/j.echo.2004.03.021

	Full Reference:
	Mikulik R, Alexandrov AV, Ribo M, Garami Z, Porche NA, Fulep E, et al. Telemedicine-guided carotid and transcranial ultrasound: a pilot feasibility study. Stroke 2006 Jan;37(1):229-230.


	Title:
	Region of interest video coding for low bit-rate transmission of carotid ultrasound videos over 3G wireless networks.

	Authors:
	Tsapatsoulis N. Loizou C. Pattichis C.

	Journal:
	Conference Proceedings: ... Annual International Conference of the IEEE Engineering in Medicine & Biology Society. 2007:3717-20, 2007.

	Abstract:
	Efficient medical video transmission over 3G wireless is of great importance for fast diagnosis and on site medical staff training purposes. In this paper we present a region of interest based ultrasound video compression study which shows that significant reduction of the required, for transmission, bit rate can be achieved without altering the design of existing video codecs. Simple preprocessing of the original videos to define visually and clinically important areas is the only requirement.

	Comment:
	Referenced.  No Full Text subscription. A discussion of the feasibility of echo-data transmission over 3G mobile networks just pre-image procession to optimise transmission vs. quality.   

	Full Text Link
	http://dx.doi.org/10.1109/IEMBS.2007.4353139


	Full Reference:
	Tsapatsoulis N, Loizou C, Pattichis C. Region of interest video coding for low bit-rate transmission of carotid ultrasound videos over 3G wireless networks. Conference proceedings : Annual International Conference of the IEEE Engineering in Medicine and Biology Society IEEE Engineering in Medicine and Biology Society Conference 2007 Jan;2007:3717-3720.


	Title:
	Telemedical support using real-time ultrasonography and endoscopy images.

	Authors:
	Ueda T. Hida S. Tanaka H. Kumagai Y. Kudou T. Shimazu T. Sugimoto H.

	Journal:
	Computer Methods & Programs in Biomedicine. 66(1):55-61, 2001 Jul.

	Abstract:
	We developed a telecommunications apparatus (TMS-6101, NIHON KOHDEN WELLNESS CORPORATION, Tokyo, Japan) and evaluated its clinical utility as a telemedical support system. It is capable of transmitting on a real-time basis such vital signs as blood pressure, arterial O2 saturation and ECG recordings, which are measured at bedside using the Life-Mate monitor (NIHON KOHDEN WELLNESS Co.). It is also capable of transmitting moving video-camera pictures in real time. In this study we assessed its application for telemedical supports with particular emphasis on ultrasonography and endoscopy images since reports of such applications are lacking. Employing this system, several kinds of technically demanding endoscopic procedures were supported successfully under the supervision of at least one off-site specialist physician. The system proved to be a very useful medical resource, since it facilitated high quality medical care and specialist consultation at any location without those specialists traveling to the scene.

	Comment:
	Referenced.  Full Text.  Development of an in-house (custom) telemedicine system / unit can be used to facilitate a telemedical support system especially in the areas of ultrasonography and endoscopy.  

	Full Text Link
	http://dx.doi.org/10.1016/S0169-2607(01)00135-3


	Full Reference:
	Ueda T, Hida S, Tanaka H, Kumagai Y, Kudou T, Shimazu T, et al. Telemedical support using real-time ultrasonography and endoscopy images. Comput.Methods Programs Biomed. 2001 Jul;66(1):55-61.
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