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Diagnostic electron microscopy is currently at a critical point in its history and unless a number of issues are dealt with urgently, long term availability of electron microscopy services will be difficult to maintain.

Established EM units are known to be considering their long-term viability, anticipating that the work will be transferred to other functioning units.  But this does not appear to be a planned process.
There is still a proven need for electron microscopy services and this is unlikely to change in the near future.
 In renal pathology, by far the largest user of diagnostic electron microscopy services, a document issued by the Royal College of Pathologists 1 “Tissue pathway for medical renal biopsies - 2007” discusses the use of electron microscopy. This paper cites the ACP Best Practice No 160 2 which suggests that “Many respondents (to a review of laboratory practice in renal pathology) expressed the opinion that to carry out evaluation of renal biopsy specimens without at least having the availability of electron microscopy is negligent”  Many centers routinely examine all native renal biopsies by electron microscopy.
In other areas such as muscle and nerve pathology current publications cite the importance and relevance of ultrastructural pathology such as Dubowitz and Sewry 20073 

Although molecular diagnostic techniques have largely replaced electron microscopy in virology and parasitology, EM still remains an essential component in this area.

There are also specialized areas within Electron Microscopy that have been recognized as being important to maintain and have therefore attracted funding via NCG. These include;

· Cilia dyskinesia service at Leicester, The Brompton and Southampton 
· Inherited Bullous Lesions at St Thomas’s. 
· Ehlers-Danlos work in Sheffield and Oxford

· Ophthalmic work in Sheffield & Manchester

These services need to be supported and the EM units maintained.
Current situation

There are two major problems that are affecting the current electron microscopy service provision provided by individual local units;
1) Lack of experienced and suitably trained staff in technical and screening aspects of electron microscopy. 

Staffing issues in diagnostic electron microscopy units have been reviewed by an NHS Workforce Review Team 4 . Analysis of the survey results showed that by 2012 only 29% of the currently trained workforce will still be in post and these numbers will not sustain a viable diagnostic service. This is largely due to the increasing age of staff trained in electron microscopy and the lack of succession planning in this area. 
Succession planning has not taken place largely due to the following reasons;
· Lack of an established training scheme for staff working in electron microscopy.
· Years of experience and training that is required to work at the high level required. This requires departmental support not only financially but in allowing a staff member in training to work as a supernumary for lengthy periods of time. This has not been possible in recent times.

· Lack of posts in electron microscopy that recognize the level of training, knowledge and responsibility required in this role. Therefore there has been little incentive for staff to commit themselves to the training and requirements of this role.
2) Lack of Investment in equipment.
There has been little or no investment in electron microscopy equipment. Most EM units are working with instruments that are 15-25 years old. Long term availability of spares is of concern. Provision of EM services in the very near future is unsustainable without some significant investment in new microscopes and support equipment. The lack of investment in electron microscopy equipment is due to the high cost making this prohibitive to most units. Typical costs would be;
· Transmission electron microscope - £150,000 - £250,000

· Digital camera system - £40,000 - £60,000

· Ultramicrotome - £40,000 - £60,000

The joint effect of these 2 issues is that many local EM units are functioning at the moment with:
· Old equipment that requires regular repair and may soon become unsupportable due to the lack of spare parts. 
· Electron microscopes that are too old to be fitted with digital cameras and rely on photographic film for image production. Photographic film will soon become unavailable for this format.  This will render these electron microscopes obsolete.

· Staff trained in electron microscopy that are about to retire with no trained successor to replace them.

There is a very real potential for clinical governance issues arising, as current EM units close with no option for out-sourcing, as the limited numbers of future-proofed EM units are likely to be running at capacity

Proposed referral centres

It is proposed that a solution to this pressing issue is the co-ordinated development of a smaller number of referral centres for electron microscopy.

The cost to the departments sending work away will be offset by not having to resource/replace their own EM service. The increased income to the referral centres will allow a convincing business case to be made for equipment replacement and staff development.

It should also be recognised that larger units that process more cases should provide a more informed service because of the increased exposure to the less common pathologies seen.
These referral centres for electron microscopy would accept work by post, complete the required assessment as agreed by both parties and issue images and report electronically to the referring pathologist.
The number of these referral centres will no doubt evolve over time, but it is important for everyone concerned to have reliable information about the speed and extent of the likely changes.  Without such planning, centres that continue to provide a service may find they are unable to satisfy demand from other centres, and centres that plan to outsource their work may find it impossible to do so.  Services to patients would suffer as a result.
It is essential that any EM unit acting as a referral centre should be appropriately staffed and equipped to provide a timely, informed and quality service that is robust and reliable. The referral centre should not be at risk of inability to deliver work because of failure of equipment or lack of trained staff.

Renal pathology is the principal user of a diagnostic EM service. Based on the survey of renal pathologists in England only carried out through the Renal External Quality Assessment (EQA) scheme (2007) reported in the workforce Review document4  9500 renal biopsies were taken , 54% of which required electron microscopic examination. In addition to this workload the centres would need to examine any muscle, skin, tumour, cilia samples that they are contracted to examine. Although more difficult to quantify this work could provide an additional 200 – 400 cases to examine per year. It should also be recognized that workload data could vary from centre to centre as individual requirements from referring pathologists vary and individual sample types need varying amounts and intensities of ultrastructural examination.
To provide a service for this workload it is desirable that an EM referral centre should be equipped with the following;

· At least 2 Transmission Electron Microscopes both fitted with digital cameras. These microscopes should be in good working order and be covered by a comprehensive maintenance service contract.
· At least 2 working ultramicrotomes covered by a comprehensive maintenance service contract.

· Sufficient lab space to allow for preparation of samples.

· Sufficient administration support to ensure smooth workflow.

· An established, secure system of issuing of images and reports electronically to distant referring sites.

Staff working in the EM referral centre should be trained in electron microscopy and ultrastructural pathology and should undergo regular competency training/review processes.
· The referral centre should be led by a clinical scientist or high grade Biomedical Scientist who has several years experience working in electron microscopy at a high level and has passed the IBMS Diploma in Ultrastructural Pathology as a minimum. It would be advantageous to develop an advanced practitioner role (Ideally RCPath accredited) for this lead role.
· The EM lead should be supported by at least 3 BMS staff trained in cutting and screening and preferably working towards the IBMS Certificate in Electron Microscopy and/or Diploma in Ultrastructural Pathology. Staff may work in other areas of a department At least one of these members of staff should be a permanent position in EM. The other 2 staff may rotate through EM but rotation should be recurring so that expertise is gained.
· BMA time will be required to provide the necessary support for the section to function effectively and economically.
The quality of the work of the referral centre should be assured by participation in any relevant EQA schemes and by quarterly meetings with other referral centres to enable peer review of quality output.
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