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The role of 18FDG gamma camera PET in demonstrating axillary metastatic deposits in breast cancer.

S.Mustafa1, C.Marshall1, P.A. Griffiths1, O. Eremin2.

1 Medical Physics, Lincoln County Hospital, LINCOLN, LN2 5QY

2 Research and Development, Lincoln County Hospital, LINCOLN, LN2 5QY

AIM

To assess the sensitivity of 18FDG Gamma Camera PET scanning in detecting metastatic deposits in axillary lymph nodes.

PATIENTS AND METHODS

All patients had primary breast tumours >2cm with possible axillary lymph node involvement. Following injection of 120MBq of 18FDG, whole body images were acquired with an Adac Solus MCD gamma camera. The images were reconstructed using iterative reconstruction without attenuation correction. The images were then compared with histological samples obtained at surgery.

RESULTS

Our preliminary results after studying 16 patients reveals a sensitivity of 37.5% and specificity of 87.5%

CONCLUSION

18FDG Gamma Camera PET can demonstrate axillary metastatic deposits and the technique is feasible in a DGH.

2.

Effect of patient weight on lesion detectability in 18FDG-PET

EC Ikazoboh, WA Hallett, NA Benatar, VS Dontu, SF Hain, EA Wegner, PK Marsden

Guy’s and St Thomas’ Hospital Clinical PET Centre, King’s College, London

It is well known that 18FDG-PET image quality tends to decrease with patient weight. We therefore carried out this study to clarify the relationship between patient weight and lesion detectability in 18FDG PET.

Software was written to combine scans of 6 active spheres, ranging from 1.0 to 3.7 cm in diameter, with formerly acquired patient scans. The software was validated using water-filled phantoms of different sizes with and without the active spheres in situ. Liver lesions were then simulated by combining the sphere scan with attenuation corrected scans of 20 normal patients weighing between 44 and 120Kg, administered with 370 MBq of 18FDG. Ideal standardised uptake values (SUVs) of 2, 5 and 10 were used for the simulated lesions. The 60 composite images obtained were presented to 3 experienced observers to assess the number of visible lesions.

For all observers the sensitivity for lesion detection was negatively correlated with patient weight and increased markedly with size and SUV of the lesions. For example only 5% of 1cm lesions at SUV=10 were detected for body weights >69Kg compared to 62% for body weights <70Kg.

We conclude that lesion detectability decreases with patient weight in 18FDG-PET, most markedly for small lesions. This suggests that imaging protocols for larger patients should be modified accordingly either by increasing the administered activity or scan time.

3.

Preliminary experience with NeoSpect in the evaluation of patients with suspected lung cancer

E Kalkman, S Han and JB Neilly
Nuclear Medicine Department, Glasgow Royal Infirmary, Alexandra Parade, Glasgow, Scotland (U.K.)
Technetium 99m depreotide (NeoSpect) is a technique for characterising solitary pulmonary nodules (SPN). Lesions that express somatostatin receptors (malignant nodules or active granulomas) show uptake of NeoSpect.

To date, at Glasgow Royal Infirmary, 20 patients have undergone 22 examinations with Neospect (mean age 67, range 51-84 years). The main indication was the evaluation of SPN (1-2 cm, 11%; 2-3 cm, 33%; 3-4 cm, 33%, >4 cm, 22%), especially if biopsy had been unsuccessful or deemed too dangerous. Additional indications were the identification of the site of primary malignancy and suspected multi-focal lung cancer. In 5 individuals (25%) SPECT images could not be performed due to patient factors. Planar images clearly a lesion in 3 cases.

Increased NeoSpect uptake was seen in 16/22 scans. Regional lymphatic uptake was seen in 7/22 scans, which in one case assisted mediastinoscopic biopsy. In 4 cases, the lesion was cold and this supported a policy of observation. To date, histological diagnosis is known in 5 patients all of whom had lung cancer (2 SCLC, 2NSCLC and 1 lymphoma) and a positive NeoSpect scan. Two of the patients with negative NeoSpect have so far not demonstrated nodule growth on prolonged follow up.

NeoSpect imaging has been found useful in clinical practice in the evaluation of suspected lung cancer even when planar images only were possible.

4.

Initial experience from clinical use of Tc99m Depreotide
ED Williams, RG Ardley, ST Chandler, T Hawkins, AC Knight, JJ Lloyd, C White

Regional Medical Physics Department

Tc99m Depreotide (Neospect) is a radiopharmaceutical ligand for somastatin receptors for use in the diagnosis of lung cancer. We report clinical experience since October 2001, of investigations in five hospitals. There were 31 patients, 16 male, 15 female, mean age 71 years (range 52-82). Lung cancer multi-disciplinary teams reviewed scans locally.   All patients had masses within the lungs on CT scan. Sixteen had solitary nodules, uptake within these was found in 6, 7 were negative, and 3 uncertain. 15 had multiple nodules on CT and in these, two patients showed no uptake, 7 had uptake in all, and 6 in some.  Scans contributed to clinical management in 17 patients - including solitary nodules, negative on the scan thus avoiding biopsy, and multiple nodules, results aiding selection of the most appropriate mass for biopsy. Mediastinal lymph node uptake was found in 2, previously unsuspected on CT scan, altering the staging of disease. In one this finding was confirmed on mediastinoscopy.   In the other 11 patients the extent of follow-up was insufficient to draw a conclusion. Our experience suggests that depreotide scans can be useful in (a) patients with solitary lung nodules where the likelihood of malignancy is not high, and lung biopsy is to be avoided; (b) patients whose staging of disease is uncertain after CT scan, and (c) to guide selection of a site for biopsy.

5.

99mTc-Leukoscan imaging in inflammatory bowel disease

J Kerry1, PA Griffiths1, M W James2, C Marshall1, Brian B Scott2
Department of Medical Physics1, Department of Gastroenterology2, United Lincolnshire Hospitals NHS Trust, Lincoln County Hospital, Greetwell Road, Lincoln, LN2 5QY

99mTc-HMPAO-labelled leukocyte imaging (white cell scan) is used in the investigation and assessment of patients with inflammatory bowel disease (IBD).  99mTc-Leukoscan has demonstrated the presence of orthopaedic infections and appendicitis.  Its single injection technique removes the need for handling blood and for complex separation and labelling techniques that are required for white cell imaging.  20 patients under investigation for suspected inflammatory bowel disease agreed to undergo Leukoscan SPECT imaging within 7 days of their routine planar white cell scan.  The white cell scan was performed according to the local routine protocol, with planar anterior and posterior abdomen images being acquired at 50 mins and 2 hr after injection with 99mTc-HMPAO-labelled leukocytes.  The Leukoscan SPECT images were acquired 4 hrs after injection with 650 MBq 99mTc-Leukoscan.   Planar images were also acquired using Leukoscan.  The images were reported as being positive if uptake was shown in the bowel.  When both sets of images were compared to the clinical diagnosis, the sensitivity and specificity of the WC images were 76.9% and 71.4% and for Leukoscan 100% and 57.1%.  Our preliminary study indicates that SPECT images of the abdomen using Leukoscan do show increased uptake in Inflammatory Bowel Disease.  The radiopharmaceutical also shows good sensitivity.  The images were more difficult to report than white cell images due to the higher background.  We conclude that the preliminary research shows that Leukoscan has a possible future in imaging inflammatory bowel disease but further data on its specificity is required.

6.

Sentinel node biopsy for oesophageal adenocarcinoma using Technetium (99mTc) Nanocolloid

PJ Lamb1, D Hall2, D Monk2, AD Burt3, D Karat1, N Hayes1, SM Griffin1 and Lloyd J2

Northern Oesophago-Gastric Cancer Unit1, Regional Department of Medical Physics2, Department of Pathology3, Royal Victoria Infirmary, Newcastle upon Tyne, UK

AIM

The aim of this study was to determine the feasibility of sentinel node biopsy for oesophageal adenocarcinoma using an endoscopic injection of 99mTc nanocolloid.

METHOD

57 patients (median age 62 years, M:F 4:1) with oesophageal adenocarcinoma underwent an endoscopic peritumoural injection of 99mTc nanocolloid (20MBq) immediately prior to radical oesophagectomy with lymphadenectomy. Abdominal and mediastinal sentinel lymph nodes (SLNs) were identified intraoperatively with a NavigatorTM gamma probe. The pattern of radioactive uptake was quantified postoperatively using a bulk sample gamma counter. All 1667 resected lymph nodes were examined for micrometastases using immunohistochemistry.

RESULTS

SLNs were identified for all 57 patients (median 2, range 1-4) and were most frequently lower paraoesophageal nodes (n=31). Sentinel nodes contained tumour for 35 of 37 node-positive patients and were more likely to be involved than other lymph nodes (p<0.0001). SLN biopsy had an overall accuracy of 96% (55/57) and a false-negative rate of 5% (2/37). The median proportion of injected radioactivity passing to resected lymph nodes was 2.2% (IQR 1.10-3.95) with tumour-infiltrated nodal stations receiving a higher proportion of radioactive uptake (p<0.0001). 

CONCLUSION

Sentinel node biopsy can be accurately performed for oesophageal adenocarcinoma following an endoscopic injection of 99mTc nanocolloid. Using this technique there is a close relationship between the overall patterns of radioactive uptake and lymphatic tumour dissemination.

7.

Relationship of radionuclide proctography results to symptoms in chronic constipation

MT Eltringham1, A Mackie2, E McCauley2 and JY Yiannakou1
Departments of 1Gastroenterology and 2Medical Physics, University Hospital of North Durham, Durham

BACKGROUND

Proctography is widely used in the management of chronic severe constipation. This condition has been sub-classified into slow transit constipation and obstructive constipation (OC). Patients with OC would be expected to have more obstructive symptoms and delayed rectal emptying on radionuclide defecating proctography (RDP). 

This study aims to assess the relationship of symptoms to the results of RDP in patients with chronic severe constipation.

METHODS

81 consecutive female patients were assessed prospectively using a proforma. Six key symptoms associated with OC were scored on a 5-point scale. The total for obstructive symptoms, the 'O' Score, was calculated. 59 patients underwent RDP, measuring evacuation time, percentage and rate, pelvic floor descent (PFD) and rectocele size. 

RESULTS

4 proformas were incomplete and therefore excluded. There was no correlation of 'O' Score to evacuation time, percentage or rate, PFD, or rectocele size. Individual symptom scores also did not correlate significantly with these variables (straining p=0.64, pain on defecation p=0.31, digitation p=0.49, vaginal pressure p=0.37, unsuccessful attempts p= 0.40 and time spent at defecation p= 0.90).  When divided into 2 groups, normal and prolonged evacuation by RDP, there was no significant difference in the 'O' Score between these groups. 

CONCLUSION

This study has shown no correlation between symptoms and RDP results in patients with chronic severe constipation. This may be due to variability in patients` symptoms.

8.

Evaluation of image registration in myocardial perfusion SPECT normal templates

RA Peace1, RT Staff2, FI McKiddie2, HG Gemmell2

Regional Medical Physics Department, Newcastle General Hospital, Newcastle upon Tyne1

Department of Bio-medical Physics and Bio-engineering, University of Aberdeen, Grampian University Hospitals NHS Trust, Foresterhill, Aberdeen2

AIM

Registration of myocardial perfusion SPECT images to a 3D template allows voxel by voxel comparison. Clinical images of the myocardium show linear (rotation, translation and scale) and non-linear variations in shape. The aim was to evaluate linear transform errors and optimise additional non-linear transforms of myocardial studies. 

METHOD

Linear registration errors were evaluated using a cardiac phantom at three count densities. Perfusion defects were introduced to the studies with three defect contrasts at nine locations. Single linear transforms (rotation, translation, scale) were applied on all three axes and in both directions to the 81 defect studies and three studies with no defect. There were 1512 registrations of the simulated studies to the studies with no defect. Non-linear transforms were applied using the Statistical Parametric Mapping software. A range of normal templates was constructed from clinical studies using a range of non-linear and iterative parameters. 

RESULTS

Registration was robust in all cases. The mean ((1SD) linear registration errors were 1.5(1.0mm for translation, 0.7(0.7( for rotation, 1.5(1.3% for scale. A 6(6(6 basis function and 5 iterations resulted in the best combination of template contrast and variance. 

CONCLUSION

Linear and non-linear registration of myocardial perfusion SPECT studies was evaluated using SPM software. The results show that where it is possible to evaluate, the registration error is small and a non-linear approach gives a higher degree of registration in clinical studies.

9.

Is age correction necessary for an HMPAO rCBF normal database?

RB Holmes1, PM Kemp3, SMA Hoffmann2, JS Fleming2, L Bolt2, A Ward2
1 Department of Medical Physics and Bioengineering, United Bristol Healthcare NHS Trust, Bristol, Somerset, United Kingdom.

2 Department of Medical Physics and Bioengineering, Southampton University Hospitals Trust, Southampton, Hampshire, United Kingdom

3 Department of Nuclear Medicine, Southampton University Hospitals Trust, Southampton, Hampshire, United Kingdom

INTRODUCTION

Following the advent of treatments for dementias, it is increasingly important to make an early diagnosis. There is controversy in the literature regarding the effects of normal ageing on cerebral blood flow. To investigate these effects we have used statistical parametric mapping (SPM) processing with and without an age-correction algorithm.

METHODS

34 healthy controls were recruited (40-96y), with no history of head injury or neurological illness. They were given an HMPAO brain scan on a dual-headed gamma camera. Reconstructed data were normalized to a SPECT template using SPM and then re-scaled to the maximum cerebellar counts. ROI analysis was performed to quantify cerebral blood flow in 25 brain regions.

RESULTS

Regression of cerebral uptake versus age demonstrated that the mean grey matter uptake shows a non-linear decline of 15% over this age range. These data were used to derive an age-correction algorithm.

Comparing the SPM analysis with and without age-correction on scans of 64 patients with Alzheimer’s disease, it was observed that age-correction produced more SPM maps demonstrating a significant hypoperfusion. Also, the age-corrected SPM threshold maps contained more voxels than those without age-correction for a majority of the scans.

CONCLUSIONS

There were significant improvements in detecting disease states using an age corrected database. An age-corrected normal database will considerably augment the visual interpretation of HMPAO brain SPECT scans.

10.

How useful is commercial transmission-attenuation correction? A multi-centre physical phantom study with 99m-Technetium and 201-Thallium: Preliminary results.

M Avison

Bradford Royal Infirmary

AIM

The accuracy of myocardial perfusion tomography is compromised by attenuation artefact. Transmission attenuation correction is widely available but not widely used, perhaps due to some scepticism of its accuracy. In this study commercial systems are thoroughly tested. 

METHOD

A protocol including 4 clinically relevant distributions in a physical phantom was run on the 6 most popular multi-head gamma cameras. Care was taken to simulate organ activities typically encountered with a 400 MBq technetium agent study and an 80 MBq thallium study. The phantom was so constructed to provide approximately 40% more attenuation to the inferior wall compared to the rest of the heart. Moderate and high visceral activities were simulated, with and without full thickness anterior and inferior cold defects. In each of the four configurations, quantitative analysis was performed of correction accuracy, defect contrast and blurring. 

RESULTS

All systems substantially corrected for attenuation, however some systems performed better in this respect than others. No additional major artefacts were introduced by the correction process. 

CONCLUSION

In this physiologically accurate phantom model, the technetium images from all cameras would have been reported accurately (pathological/normal), with the best offering near-perfect performance. Only two thallium data sets have so far been analysed, performance is similarly good.

11.

Myocardial perfusion scans - attenuation correction or not?

L Jansson, S Perring

Poole General Hospital

Almost all gamma camera manufacturers are now offering systems which enable us to obtain attenuation maps for use on emission data acquired during MPS SPECT scanning.

During the last couple of years a number of institutions have acquired these systems. However if seems that not all use the attenuation correction facility routinely. Some use them only on heavy or large patients. 

AIM

Is it possible to judge which patients will benefit from attenuation correction when undergoing a Myocardial Perfusion scan?

METHOD

We have looked 31 female and 32 male patients to see if it is possible to predict which patients would or would not benefit from attenuation correction of their scans. By using polar mapping we were able to see how much the attenuation correction affected the counts in four regions of the myocardium. The changes were plotted against the size of the patient defined as the cross sectional area of the attenuation map at the heart mid-line. We will show that there is no correlation between the effect of attenuation on relative uptake and size of patient. 

CONCLUSION

It is not possible to predict which patients benefit from attenuation correction and therefore all patients should have their MPS scans corrected for non uniform attenuation whenever possible.

12.

Automatic ROI generation using image registration: application to MUGA scans
DC Barber

Medical Physics, Royal Hallamshire Hospital, Sheffield

An approach which has been proposed previously [1] for automatic generation of regions-of-interest (ROI), though not for MUGA images, is the use of image registration to map a standard or exemplar image to individual patient images, and from this mapping  convert a standard ROI to a patient specific ROI.  Previous work has been restricted to use of an affine transform. In general a non-linear mapping function is required. 

We have developed a fast non-linear registration algorithm which reliably maps patient MUGA images to a standard image using a non-linear mapping function and from this generates a patient specific Left Ventricular ROI.   In the present work the standard image is an average of 25 registered patient images.  The standard ROI is generated from 25 manually drawn regions, one from each subject.  The automatic region is compared to the manually drawn region for each subject using a quality measure Q = (area of intersection of regions/average area of regions).  The median Q for the 25 subjects is 0.93. Execution time is a few seconds for a 64 x 64 image.   

The method described in this work is capable of generating reliable ROI for MUGA images using summed image data.  Extension to providing an ROI for each individual image in the gated sequence is straightforward and preliminary results will be presented.  

1.  Houston AS, Kemp PM, Macleod MA  1994  Nucl Med Commun  15 207

13.

Non-medical supervision of pharmacological stress myocardial perfusion imaging

N Beharry1, C White2, R Coulden2, D Stone3
1Department of Nuclear Medicine, Addenbrooke’s Hospital, Cambridge, Departments of 2Nuclear Medicine and 3Cardiology, Papworth Hospital, Papworth

AIM

To investigate pharmacological stress myocardial perfusion imaging (MPI) performed by non-medical personnel.

METHOD

From August 1998 to June 2002, pharmacological stress MPI was performed on 1197 patients by a radiographer and a cardiac technician. A doctor was available via a designated emergency pager at all times. 

RESULTS

The details of the four year period are listed below.

	
	Adenosine(850)
	Dobutamine(261)
	Dipyridamole(86)

	No symptoms
	5.5% (47)
	9.2% (24)
	22% (19)

	Minor/moderate
	85.5% (727)
	64.0% (167)
	48% (41)

	Early termination
	7.9% (67)
	23.8% (62)
	n/a

	Medical intervention
	1.1% (9)*
	3.0% (8)
	30% (26)**


**p<0.001 vs the other two   

*p>0.5 vs. dobutamine.

Flushing, transient dyspnoea, chest pain and dizziness were the most common side effects. For adenosine and dobutamine, the incidence of patients requiring medical corrective therapy was low (17/1111 or 1.5%). 73% of dobutamine infusions and 91% of adenosine infusions were safely completed. 

DISCUSSION

This arrangement has resulted in increased job satisfaction, particularly amongst the radiographers, who have received promotions in line with their increased responsibility.

Before August 2001, fourteen MPI’s were performed per week of which approximately half were pharmacological MPI’s. During 2002, the average number of studies per week was twenty-nine. The doubling of throughput can be explained by two main changes. Firstly, with only pharmacological MPI performed since September 2001, we have moved all MPI’s from the treadmill room to within nuclear medicine and no longer have to compete for this resource. Secondly, a doctor is not required for most cases so the nuclear medicine staff may book lists without the restriction of arranging medical cover. This has reduced our waiting list for MPI from nine months to six weeks.

14.

Response to high activity (5.0 GBq) Rhenium-186 HEDP therapy in progressive prostate cancer metastatic to bone

VR McCready, JM O'Sullivan, AR Norman, G Cook, J Treleaven, G Flux and   DP Dearnaley

Royal Marsden Hospital, Sutton, Surrey

AIM
To evaluate the response to high activity  Rhenium-186 HEDP therapy. 


METHODS 

Patients with progressive hormone resistant progressive prostate cancer  metastatic to bone, minimal soft tissue disease, WHO performance status 0 or 1, and adequate haematological status were given a single, intra-venous infusion of  5000 MBq Rhenium-186 HEDP with peripheral blood stem cell support. 


RESULTS 

Fourteen patients with a median age of 65 years (range 50-73), and a median PSA of 44 ng/ml (range 4-139) have been treated to date. At a median follow up of 10 months (range 4-12), the only recorded toxicity has been in 3 patients experiencing transient grade 3 thrombocytopaenia.  Seven of 14 patients (50%, 95%CI: 26.6-73.4%) have had PSA reductions > 50% lasting > 4 weeks with a median duration of response of 5 months (range 2-8). Eight patients (57%) had a median PSA reduction of 75% (range 14-97%). Quality of life measures (EORTC QLQ c30) were stable or improved in all but one patient (7%). Of the 6 patients with measurable pain pre-treatment, 5 had a > 25% reduction in pain score lasting more than 4 weeks.


CONCLUSIONS 

These  responses  to 5.0 GBq Rhenium –186 HEDP indicate a role for high activity unsealed source radionuclide  therapy in patients with progressive disease who no longer respond to hormone therapy

15.

Bone scans: Keeping pace with IRMER.

JS McNeill, R Toshner, RG Bessent, FW Poon, HW Gray, JB Neilly
Department of Nuclear Medicine, Glasgow Royal Infirmary.

To comply with IRMER regulations a new referral form for Nuclear Medicine Investigations was designed for use in our Department. We audited the information recorded on the new forms for bone scans during the first 6 months of 2002 at Glasgow Royal Infirmary. There were 868 requests, 42 % male and 58 % female. The mean age was 63.9 years (12 to 98 years). 

Satisfactory clinical information was recorded in the majority of requests. Fifteen requests (1.8%) had no clinical information and 37 (4.6%) had no stated clinical question. Thirty two requests (3.7%) were unsigned by the referring clinician. The form was countersigned by the Nuclear Medicine practitioner or appropriate operator in each case (100%). The average activity of 99mTc-MDP administered was 596.8 MBq (355 to 672 MBq). Patient identification prior to administration of the radiopharmaceutical was documented in 93.1% of cases and details about pregnancy and the breastfeeding status of females was recorded in 100% of women of child-bearing age.

The re-design of the referral form has facilitated compliance with IRMER regulations governing the use of bone scans in clinical practice. There is scope for education of referring clinicians about the need for adequate clinical information and for improvement in the documentation of patient identification.

16.

Skeletal scintigraphy in patients with pleural effusion - experience in 112 cases

N Beharry, A Baltrop, KK Balan

Department of Nuclear Medicine, Addenbrooke’s Hospital, Cambridge

AIM

Intrathoracic uptake of 99mTc-MDP in pleural effusions has been reported previously. The aim of this retrospective study was to evaluate the incidence of bone tracer accumulation in the chest in bone scintigrams with special reference to the aetiology of effusion and concurrent radiological (CXR, CT and USS) findings.

METHODS

112 bone scintigrams in patients with radiological evidence of pleural effusion (effusion and/or opacity) were reviewed by two experienced observers, paying particular attention to abnormal soft tissue uptake in the chest. Additional information was obtained from the departmental database. 

RESULTS

Of the 224 hemithoraces, 49(22%) demonstrated increased uptake corresponding to pleural effusion. 34(69%) of these had known malignancy and 15(31%) no such history. There were 3 false positives. When assessed according to the size of radiological abnormality, the uptake had sensitivities of 26% and 78% respectively for small and large effusions (p<0.05). In the 100 cases with small effusion, 52 had known malignancy. 19/52(37%) with malignant effusion showed increased uptake compared to 8/48(17%) with no known malignancy (p<0.05). Only 4 nuclear medicine reports mentioned effusion.

CONCLUSIONS

Although hemi-thoracic uptake associated with pleural effusions is common in bone scintigraphy, the finding seems to be under reported in practice. Contrary to common belief, both malignant and benign pleural effusions cause increased chest uptake. Finally, large more than small pleural effusions are associated with soft tissue uptake in the chest.

17.

A method comparison study to compare a shorter versus a longer scanning time for bone scans in diagnosis of metastatic bone disease

MT Burniston1, M Avison2, MC Barnfield1, AC Cook1, DJ Greenwood3, GC Hart2, JK Roberts1, PJ Robinson1, L Squance1, F Ware1, DJ Wilson1

Leeds Teaching Hospitals Trust1, Bradford Royal Infirmary2, Leeds University3

AIM

The aim of the study was to investigate whether 500k count bone scintigraphy images are in good agreement for lesion detection with 1000k spot images. The study also examined intra-observer (repeat reading) and inter-observer agreement. 

METHOD

250 patients had a posterior thorax view acquired dynamically and totalised to provide images at the two count levels. Three observers participated in the study. The images were duplicated to assess intra-observer variability. All bony lesions were marked on each image and the overall image was assessed for the presence of metastatic disease. Images were viewed using standardised conditions on computer monitors, using software to randomise and display images and store appropriate parameters.

RESULTS

Agreement (majority view) was good for detection of bone metastases. There was no significant difference in agreement between the intra-count agreement (500k kappa=0.86 and 1000k kappa=0.82) and inter-count agreement (kappa=0.78). However, the proportion of scans reported as metastatic was significantly higher in the 1000k (35%) compared to the 500k (30%) count sets (difference in proportions = 5.7% (1.5 to 8.3% 95% confidence intervals)). Results showed a similar pattern for detection of bony lesions.

CONCLUSION

Although agreement was good both for the same count and between different count images, more scans were assessed as having lesions and being metastatic on the 1000k views, compared to the 500k views.

P1

White cell scanning for inflammatory bowel disease – are biochemical markers useful referral criteria?

J Kerry1, G Griffiths2, PA Griffiths1, C Marshall1, BB Scott3
1Department of Medical Physics, 2Department of Pathology, 3Department of Gastroenterology, United Lincolnshire Hospitals NHS Trust, Lincoln County Hospital, Greetwell Road, Lincoln, LN2 5QY

The aim of the study was to determine whether biochemical markers for inflammation could prove effective in identifying the most appropriate patients with suspected inflammatory bowel disease (IBD) for white cell scanning.  A total of 125 patients were investigated.  The values of C-reactive protein (CRP), antichymotrypsin (ACT) and acid glycoprotein (AGP) were measured in 73 patients, AGP and CRP in 10 and CRP in 42.  Sensitivity, specificity and accuracy of each test were calculated using the scan result as the gold standard.  ACT had the highest specificity (1.0) but the lowest sensitivity (0.27) of the three markers.  CRP had the lowest specificity (0.68) and the highest sensitivity (0.77).  The corresponding values for AGP are 0.87 and 0.48.  The accuracy of each test was in the range 0.71-0.74.  The low sensitivity of both ACT and AGP preclude them from being useful referral criteria.  CRP is the most sensitive marker for inflammation, but the value of 0.79 is still not high enough.  However a more sensitive method of measuring CRP allowed the use of a lower threshold of 5 mg/l increasing the sensitivity of the test to 0.95.  Using this criterion to select the patients, there would have been a reduction of 30% in the workload, with only one positive patient having been missed. Where there is high demand for white cell scans this may provide a useful strategy for rationalising the requests with negligible consequences.

P2

A robust method of measurement of the efflux rate of Tc-99m sestamibi from primary breast cancer

C Marshall1, A Chilvers1, M El-Sheemy2, J E Eremin3, O Eremin2 and P Griffiths1

1Department of Medical Physics, 2Department of Surgery, 3Department of Oncology, United Lincolnshire Hospitals NHS Trust, Lincoln County Hospital, Greetwell Road, Lincoln, LN2 5QY

The aim of the work was to determine a robust and accurate method of measurement of the efflux rate of 99mTc Sestamibi from primary breast cancer, which is thought to represent an expression of multidrug resistance.  The imaging protocol consisted of lateral images at 10, 60, 120, 180 and 240 minutes after intravenous injection of 750 MBq of 99mTc-Sestamibi.  21 patients underwent imaging on the day prior to chemotherapy.  Regions of interest were drawn around the primary tumour, and the mean counts per pixel in each ROI, after decay correction, were calculated.  This process was repeated 5 times, and the error in the measurement of the mean counts per pixel was set at (1 standard deviation.  The efflux rate was calculated from the gradient of the linear line of best fit of the log of the mean counts per pixel for all, and permutations of, the five data points.  The errors in the calculation of the gradient of the line of best fit vary, depending on the number of data points and their temporal separation.  The largest errors occur when the number of data points is low and their temporal separation short. Increasing the number of data points or increasing their temporal separation decreases the size of the calculation error.  We recommend the use of the 10, 60 and 180 minutes data points to give a robust measurement of the efflux rate of 99mTc Sestamibi from primary breast cancer. 

P3

Are we really guilty of bed blocking?

A. Fullbrook1, J.R.W. Hall1, R. Morton2, L. Wright1

1Frimley Park Hospital, Frimley and 2Royal Surrey County Hospital, Guildford

The Nuclear Medicine department, which serves a 700 bed district general hospital, is often alleged by the physicians to be guilty of bed blocking due to the unavailability of ventilation/perfusion scanning.   The South Thames Regional Nuclear Medicine Audit group conducted a V/Q audit in 2001 in which one of the findings suggested problems with referrals.  To establish the current local situation an audit was conducted during January/February 2002.

Sixty-three patients were assessed during this period.  

Details were noted of date and time when 

i. the patient was admitted to hospital, 

ii. the request form was received in Nuclear Medicine, 

iii. the scan was performed and 

iv. the report issued.

95% of patients had a V/Q scan performed within 24 hours of Nuclear Medicine receiving the request. 100% of patients had a provisional report issued on the same day as the scan with the average time between receipt of request and formal report being 2.4 days.   However only 55% of patients had a request for a V/Q scan made within 24 hours of being admitted to hospital with the average time being 3 days, maximum 9 days.

Is Nuclear Medicine guilty of bed blocking?

The evidence suggests not.  

P4

Radionuclide therapy in neuroendocrine tumors

Kan M1, Gillis W2,  Reid R2, Davidson R3, Kocha W3

London-Middlesex Community Care Access Centre1, London Health Sciences Centre2, London Regional Cancer Centre3

Neuroendocrine tumor patients are a therapeutic challenge.  These tumors (commonest is Carcinoid) are hormone secreting; slow-growing; refractory to conventional cancer therapy and produce disabling symptoms.  Some patients are significantly ill due to hormone secretion, not due to tumor burden.

Sixty (60) neuroendocrine patients have been treated by LHSC over seven years with radionuclide therapy and in some cases concomitant chemotherapy as a radiation sensitizer.  The radionuclide agent used was based on tumor receptor status found on radioisotope scanning.

Patients may experience a significant increase in circulating hormone  soon after treatment due to tumor necrosis.  Close monitoring in hospital and subsequently at home for several weeks is required.  Intravenous sandostatin at 20 times the pretreatment subcutaneous dose may be required initially.  All patients had a decrease in symptoms and Sandostatin requirements over four (4) weeks.  It is important to note that some patients were bedridden before therapy due to adverse effects of the hormone such as flushing, and diarrhea (up to 6 litres/day).

Five  cases are reviewed to illustrate care of patients involved in neuroendocrine therapy

Radionuclide therapy for neuroendocrine tumors produces improved quality of life and control of tumor burden for prolonged periods up to 7 years.  Vigilant monitoring post treatment for several weeks  may be required by an organized team.

P5

Clinical risk of coronary heart disease – does it relate to perfusion defects on myocardial perfusion scans?

S T Chandler, S Carr, J Watson

Regional Medical Physics Department, Darlington Memorial Hospital

As part of procedures to audit referrals for stress myocardial perfusion scans we routinely carried out a simple risk assessment using a standard software tool [1]. This calculates the probability of suffering a cardiac event or stroke over the next ten years. The calculation is based on gender, age, cholesterol levels, blood pressure, smoking, diabetes and left ventricular hypertrophy. The model does not apply to patients with known atherosclerotic disease. The calculated risk of coronary events in 200 sequential patients was compared with the presence of perfusion defects reported on stress myocardial perfusion scans.

66 patients had a 10 year risk of coronary events of <15%. Of these, 22 (33%) had perfusion defects reported on the scan. In 63 patients with risks of 15-30%, 21 (33%) had positive scans. In 16 patients with risks of >30%, 11 (69%) had positive scans. The remaining 54 patients had known atherosclerotic disease. Of these, 39 (72%) had positive scans.

These results suggest that the frequency of positive scans is not related to calculated risk of coronary events using this model for patients with risks of <15% compared with risks of 15-30%. This may be due to the presence of other risk factors (e.g. family history, premature menopause) which are not included in the model but which may increase clinical suspicion. The model is therefore unlikely to be helpful in selecting or prioritising the majority of patients who are referred for myocardial perfusion scans. Patients with either a risk of >30% or pre-existing atherosclerotic disease were found to have a markedly increased likelihood of a positive scan.

Reference:-

[1]
Anderson et al. 1990, 121: 293-8. American Heart Journal

P6

Early urinary excretion of tetrofosmin
K Howe, A Walker , M J Keir

Regional Medical Physics Department, Royal Victoria Infirmary

Newcastle upon Tyne

PURPOSE

The recommended estimate of liquid radioactivity discharged via hospital drains from patient administered Tc pharmaceuticals is 30%. We use tetrofosmin and a two day protocol for myocardial perfusion imaging and were concerned that this is a gross overestimate for this type of study. Published data on early urinary excretion is limited, and indicate about 10% at 2 hours. Hence we decided to measure urinary excretion in a group of patients to better estimate this discharge.

METHOD

A total of 46 patients attending our department for myocardial perfusion imaging provided a urine sample at the conclusion of their investigation. Calibrator assays of their injections and sample counter assay of the amount of activity in the excreted urine were obtained. After decay correction this data was used to express urinary excretion as a percentage of administered activity.

RESULTS

The mean percentage excretions for the rest and stress studies were not significantly different (Student’s t-test) at 8.5% and 7.8% respectively in an average interval of 51.6 and 53.4 minutes.

CONCLUSION

Based on our data, we estimate that a 10 % discharge to drains for out patients attending for this investigation and remaining in the hospital for up to one hour should easily encompass the maximum excretion from this patient group and intend to modify our returns accordingly.

P7

Improved myocardial perfusion image quality with a variable dose schedule

ST Chandler

Regional Medical Physics Department, Darlington Memorial Hospital

A previous audit of image quality in myocardial perfusion studies had suggested a variable dose schedule (VDS) based on patient weight would give more consistent results. We developed a simple quantitative measure, based on count density, which correlated with subjective image quality. Subjective image quality was scored using a scale from 1-4, where 4 was the highest quality. A score of 3 or above was defined as an image of acceptable diagnostic quality. From these results, a count density of 80 counts per pixel was chosen as the minimum target level to obtain quality images. This information was used to produce a VDS which varied from 200 MBq for patients weighing 60 kg to 400 MBq for patients of 100 kg.

These methods were then applied to 60 consecutive scans from 36 patients using the VDS. With the VDS, all scans were reported as being of acceptable image quality. Mean image score increased from 3.18 for the fixed dose schedule to 3.55 for the VDS. 48 (80%) of the scans met the target count density. Mean count density increased from 84.8 ( 21.1 (Mean ( SD) to 92.7 ( 15.4 (t-test, p<0.05). The range of count densities decreased from 35-134 to 62-128, demonstrating a smaller variation using the VDS. Overall, the mean patient activity administered was increased by 22%. 8 patients (22%) received lower doses than they would have using the fixed dose regime.

These results suggest that a VDS based on patient weight can result in more consistent image quality of myocardial perfusion studies with only a moderate overall increase in administered activity.
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Dynamic DMSA renal imaging in paediatrics
A Meadows1 and P Hogg2

Department of Radiology, 1Blackpool Victoria Hospital and 2University of Salford

Movement artefact during paediatric renal DMSA scanning can, on occasion, reduce image quality and therefore render images non-diagnostic. This study assessed locally available software for the correction of such movement artefact. The software comprised dynamic acquisition (list mode was not an option) and frame-shift motion correction. The method comprised two phases. Phase 1 established the types of motion that children displayed whilst being imaged. A triangulated approach was used for this, comprising a focus group discussion with dedicated paediatric nuclear medicine staff, observation of 40 children being imaged (age range 0-10 years) and a literature review. Seven different movement types were identified. Phase 2 generated empirical data using a Williams phantom. During dynamic acquisition the Williams phantom was imaged whilst displaying one of the seven movement types, this was repeated for all movement types and also a control condition (no movement). The seven data sets of images with motion were corrected using the frame-shift software, to produce seven sets of corrected images. Analysis of the corrected and uncorrected images was achieved through suitably qualified and experienced nuclear medicine staff scoring the images using a validated image quality assessment instrument based on a likert rating scale. Inferential statistics were applied to this data.

All images demonstrated a statistically significant improvement from the uncorrected to corrected condition, and 6 out of 7 demonstrated no statistically significant difference between the control and corrected condition. This suggests that, for most child movement types, dynamic DMSA acquisition together with frame-shift can improve image quality and possibly enhance diagnostic image quality.
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Use of heel bone density values in primary care

E McCauley1, A Mackie1 D Elliott3, A Chuck2

1Regional Medical Physics Dept and 2Dept of Rheumatology, University Hospital of North Durham and 3Durham & Chester-le-Street Primary Care Trust

The World Health Organisation (WHO) criteria for axial bone density T-scores form the basis for confirming a diagnosis of osteopaenia or osteoporosis.  The use of peripheral Dual Energy X-ray Absorptiometry (DEXA) measurement is growing in primary care, principally because of cost and ease of use.  However, there is little guidance concerning the place of heel DEXA in clinical practice.  This study investigated the correlation of heel DEXA measurements acquired using a Norland Apollo with diagnostic axial DEXA to identify heel values which should trigger a referral for diagnostic measurement.  Heel and axial DEXA were performed in 101 women, mean age 63.2 years.  There were 31 women with normal axial DEXA measurements, 43 with osteopaenia and 27 with osteoporosis. There was a highly significant difference (p <= 0.001) in the heel measurements for women in these three groups with substantial overlap between them.  Correlation between heel and spine (r = 0.56) and between heel and femur (r = 0.69) was similar to that previously reported [1].  A heel value was identified for non perimenopausal women to identify those at risk who require an axial DEXA measurement.  This study confirms that the application of T-scores defined to diagnose low bone density from axial DEXA are inappropriately high for the interpretation of heel DEXA.

1.  Fordham JN, Chinn DJ and Kumar N.  Identification of women with reduced bone density at the lumbar spine and femoral neck using BMD at the Os Calcis.  Osteoporos Int (2000) 11:797-802
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Response to the NHS Plan: Partial booked admissions for urea breath tests

A Williamson, E McCauley, A Mackie

Regional Medical Physics Department, University Hospital of North Durham.

The NHS Plan requires that by 2005 patients will be able to book all hospital appointments, enabling them to choose a mutually convenient date and time rather than being assigned an appointment by the hospital.  In order to trial this initiative, a partial booked admissions system was introduced for urea breath tests. Upon receipt of each request a letter was sent to the patient requesting they phone to arrange an appointment. At this time the procedure was explained and instructions given to suspend any interfering medication. In 2001, when appointments were issued without patient consultation, 699 urea breath test appointments were allocated for 539 patients.  160 appointments (23%) were cancelled, either being re-arranged for patient convenience or because of interfering medication.  45 patients (8%) did not attend (DNA) for their appointment(s).  In 2002, with the partial booked admissions procedure, 14/221 (6%) allocated appointments were cancelled and only 9/221 (4%) patients DNA’d. There was no significant difference (p = 0.12) in the delay between receipt of the request card and the completion of the test; just under 6 weeks. The introduction of a partial booked admissions system has therefore reduced both the cancellation and DNA rate, although it has introduced some additional administrative burden.
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Evaluation of a prototype dynamic line phantom attachment for the assessment of medium and high energy collimators

A Mackie and E McCauley

Regional Medical Physics Department, University Hospital of North Durham, Durham

The dynamic line phantom uses a scanning catheter line source to assess system uniformity. The uniformity of medium/high energy collimators should be assessed at their maximum energy rating, utilising the manufacturer recommended radionuclide, or non-uniformities caused by septa manufacturing faults may be missed.  However, when Gallium-67 is the specified radionuclide, the maximum available activity concentration and the 0.4 ml line volume, necessitate excessive acquisition times for quantitative assessment. To overcome this problem a limited ‘area’ source attachment has been developed. The ‘area’ source consists of two perspex cuboids, sealing a 38 ml cavity. This prototype has been evaluated against the line attachment (+ scatter block), using Technetium-99m, in the assessment of a low energy general purpose collimator. Eight, 30 million count floods were acquired (64 x 64 matrix) for each attachment over 11 days. The table shows the mean values (SD in parentheses) for the CoV of the pixel values, NEMA integral (I) and differential (D) uniformity indices, together with the p-values from a Mann Whitney test.

	
	CoV
	I(UFOV)
	I(CFOV)
	D(UFOV)
	D(CFOV)

	Line source
	1.45 (0.17)
	4.03 (0.50)
	3.72 (0.28)
	1.99 (0.14)
	1.96 (0.13)

	Area source
	1.48 (0.24)
	3.95 (0.44)
	3.86 (0.39)
	2.32 (0.37)
	2.25 (0.38)

	p-value
	0.935
	0.623
	0.554
	0.052
	0.052


There was no significant difference between the attachments, although both D indices approached significance at the 5% level. The prototype attachment is a suitable test tool for system uniformity analysis.
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Radiation protection implications of a patient's death shortly after high activity radiopharmaceutical treatment
JA Gillanders, SD Woods, PH Jarritt 

Northern Ireland Regional Medical Physics Agency, Royal Victoria Hospital, Belfast.

The death of a patient shortly after receiving a high activity of an unsealed radioactive material is thankfully rare.  This paper relates both the practical and radiation protection issues to be considered when dealing with a radioactive corpse and gives the dose rates measured at various times from this corpse. 

A patient died five hours after receiving 4.4GBq of an Y-90-labelled radiopharmaceutical.  Immediately after the patient’s death, the gamma dose rate measured 30(Sv/h and the beta dose rate measured 2.3mSv/h to the side of the corpse.   Staff and equipment involved with the patient during resuscitation procedures were monitored for contamination and decontaminated as necessary.   Advice on handling the corpse and other radiation safety precautions were given to doctors, nurses, porters, mortuary staff and undertakers.   Due to the large amount of radioactivity retained in the corpse the advice given was against post-mortem and cremation.  Dose rates were measured from the corpse at various stages prior to burial and the results will be presented in this paper.

Our experiences highlight the necessity for written contingency plans that deal with the death of a radioactive patient and that the staff involved with the care of these patients are made aware of these plans.
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Clinical significance of low grade uptake in 99mTc HMPAO labelled white blood cell scans

Han S, Gray HW, Neilly JB, Poon FW

Department of Nuclear Medicine, Royal Infirmary, Glasgow, Scotland, UK

INTRODUCTION
The degree of false positive Ceretec scans various among different reports. The aim of this audit is to identify the clinical significance of low grade uptake in studies performed in our department.

METHODS

425 Ceretec scans were performed last year and 36 had low grade uptake (i.e. less than bone marrow uptake) in either the abdomen or pelvis at one hour. 10 patients were lost to follow-up and 26 patients were included in this audit.

Group A :13 had a known diagnosis of inflammatory bowel disease IBD (2 ulcerative colitis & 11 Crohn’s disease) 

Group B : 13 had a variety of symptoms suggestive of IBD. 

The case notes of these patients were reviewed retrospectively.

RESULTS
In group A, 3 (23%) out of 13 were judged to be clinically significant and their final diagnosis. Of more significance is that all 3 patients were on some form of immunosupression therapy at the time of the scan.

In group B, all uptakes were judged clinically to be of no significance and the final diagnoses were usually supported by other negative radiological and blood tests.

CONCLUSION
Low grade uptake in patients with no prior IBD history is of no clinical significance, while those with known IBD can be significant especially if patient is on immunosuppressive therapy. 
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Safe introduction of sentinel node dissection for vulval cancer 

SSA Hassan1, P Baldwin2, RW Barber1, J Latimer2, AM Peters1 and KE Goldstone3
Departments of Nuclear Medicine1, Gynaecological Oncology2 and Medical Physics3, Addenbrooke’s NHS Trust, Cambridge, UK.

Current surgical treatment for vulval cancer is effective but often extensive. Most patients require wide local excision of the primary tumour and inguinofemoral lymphadenectomy. Removal of the lymph nodes carries considerable morbidity and a technique that allowed the detection of metastases without block dissection of these glands could be of major benefit to both patient and hospital. Sentinel lymph node (SLN) dissection is well established in the treatment of breast cancer. The use of radiolabelled colloid to identify the ‘first stop’ or SLN in vulval cancer is sensitive with a low false negative rate. We describe the safe introduction of this technique to a British centre.

After peritumoral injection of 99mTc-nanocolloid, early dynamic camera imaging followed by a later static scan were used to identify the distribution of SLN. Intra-operatively, a handheld gamma sensitive system (Europrobe) was used to localise the SLN. The Europrobe has two collimated probes, a CsI scintillation and CdTe semiconductor detector. The sensitivity, resolution and variability of response were compared for the two detectors.  Sources were used to simulate predicted activity in a patient in order to train the surgeons with the system before use in theatre. Prior risk assessment and subsequent monitoring in theatre indicated that exposure to staff is minimal. Successful SLN dissection in two pilot patients will be described. 
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Comparison of 99mTc tetrofosmin gated SPECT measurements of left ventricular volumes and ejection fraction with MRI

Thorley PJ1 Plein S 2, Bloomer TN2, Ridgway JP1, Sivananthan UM2

Department of Medical Physics1 and Cardiac Magnetic Resonance Unit2, The General Infirmary at Leeds, Leeds, UK

The calculation of EF using Quantitative Gated SPECT (QGS) has been widely validated against a range of other techniques. There have been fewer studies validating LV volumes. We compared QGS values with MR measurements obtained using a turbo gradient echo pulse sequence (TGE) in 17 patients and a steady state free precession sequence (SSFP) in 33 patients. There was good correlation between EF and ED volume measurements from SPECT and MRI (r= 0.82, r=0.90 respectively) over a large range in EF and volume but the mean SPECT values were significantly lower (6.6 and 18.4ml) than those obtained from MRI. SSFP gave a larger difference for ED volume measurement compared to SPECT than did TGE, although this difference did not reach significance. Both SSFP and TGE gave similar values for the difference between MRI and SPECT for EF measurement. We suggest that the difference in EF may be a result of 8 frames being used for gating in QGS but 12-18 for MR. Differences in volumes may be related to differing delineation of the endocardial border for MR images, dependent on the particular acquisition sequence. In conclusion, QGS values correlated well with MR, but a correction factor may be needed if direct comparison is made.
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Thyroid uptake in 99mTc Leukoscan study

A Cluckie, J Morrison, G Rainey, S Gallacher, W S Watson

Department of Nuclear Medicine, Queen Elizabeth National Spinal Injuries Unit & Department of Diabetes and Endocrinology, South Glasgow University Hospitals NHS Trust, Glasgow, UK.

Radionuclide imaging using 99mTc leukoscan (sulesomab, an antigranulocyte monoclonal antibody fragment) may be used for the detection and localisation of infection and inflammation. This is mainly used for osteomyelitis and the detection of infection in prostheses, but has also been applied to the detection of soft tissue infections. This report describes a leukoscan study on a patient referred for suspected vertebral osteomyelitis. No area of abnormal leukoscan uptake was found in the spine, but the unusual appearance of markedly increased uptake in the thyroid was noted. On further investigation it was discovered that the patient had recently been diagnosed as hyperthyroid (Graves' disease) and put on carbimazole / PTU and T4. Therefore it is proposed that markedly increased thyroid uptake of 99mTc leukoscan may be obtained in patients with hyperthyroidism of this type. This observation should be referred to an endocrinologist for further clinical investigation.
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The relationship between reversible myocardial perfusion defects and symptoms in heart failure due to ischaemic heart disease

JH McGowan1, W Martin2, M Shaw2, TA McDonagh2, JGF Cleland3
University Hospital North Durham, Durham1, Glasgow Royal Infirmary, Glasgow2, Castle Hill Hospital, Kingston-Upon-Hull3
BACKGROUND

In heart failure, symptoms of breathlessness and fatigue, defined by New York Heart Association (NYHA) class, correlate poorly with LV systolic function. The reasons for this remain to be fully understood. Ischaemic heart disease (IHD) is the commonest cause of heart failure. We sought to examine the relationship between stress-induced ischaemia, defined by reversible myocardial perfusion defects, and symptoms in these patients.

METHODS

Sixty-six consecutive patients (NYHA class I –III) underwent sestamibi gated planar myocardial perfusion imaging at rest and peak stress. Two independent observers, using a 15-segment LV model and 6-point scoring system, performed semi-quantitative visual interpretation of images. A ‘global reversibility score’ was derived by subtracting total scores at stress from rest. 

RESULTS

Correlation between ‘reversibility’ and NYHA class was 0.27 (95% CI 0.03 to 0.48). The repeatability coefficient of reversibility (1.96SD of differences between observers) was 4.2. Using a score of (4 to define significant reversibility, this was present in 34% of subjects in NYHA class I & II (Figure 1), compared with 68% of subjects in NYHA class III (Figure 2) (difference 34%, 95% CI 11% to 57%, P <0.01).

CONCLUSION

Reversible myocardial perfusion defects are a predictor of NYHA class in heart failure due to IHD. This suggests that breathlessness and fatigue in these patients may be at least partly attributable to stress-induced ischaemia.
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Are age related diagnostic thresholds required for peripheral DXA or BUA?
D Pearson

Nottingham City Hospital NHS Trust

The proliferation of devices for measuring peripheral bone mineral density (BMD) has led to different normal ranges being developed for each instrument. This means different proportions of the population are diagnosed as osteoporotic (i.e. with a T-score of <-2.5) depending on the instrument used. The purpose of this study was to calculate an age dependent diagnostic threshold for the Lunar PIXI peripheral DXA and Achilles Plus heel ultrasound machine when compared to the Lunar Expert DXA, and compare it with the diagnostic threshold derived from a group of women at risk of osteoporosis. Age dependent diagnostic thresholds were calculated from the published manufacturer's normal ranges. 99 women (mean age 69 years) referred for DXA from the metabolic bone clinic as patients at high risk of osteoporosis were measured on the Lunar Expert, PIXI and Achilles Plus. There was no correlation between DXA or ultrasound results and age. Results were normally distributed. On this basis, a diagnostic threshold was calculated for the group based on the prevalence of osteoporosis as defined by lumbar spine DXA (46%). The diagnostic threshold for the PIXI was T=-1.8 (sensitivity 65%, specificity 76%) and for the Achilles Plus T=-2.6 (sensitivity 59%, specificity 60%).

Age dependent diagnostic thresholds are necessary when screening a normal population. In a high risk group a single diagnostic threshold is acceptable.  
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The Schilling test: An alternative to the liquid standard

KM Pomeroy , MJ Evans, P Dicken P, PO Laidler

The Royal United Hospital, Bath

The Schilling test routinely makes use of a liquid standard derived from a Co57 cyanocobalamin capsule.  This method requires the sacrifice of one capsule per batch and assumes the activity of all capsules within a batch to be the same.  The purpose of this study was to design and test an alternative method without these disadvantages.

A holder was designed for measuring Co57 cyanocobalamin capsules in a standard well counter.  The holder allowed a capsule to be positioned reproducibly above the top of the well, to avoid dead-time effects.  The count-rate from all capsules in each batch of six was measured.  Five  capsules per batch were administered to patients, while the sixth was dissolved to make a standard solution.  The percent excretion was calculated for each patient using both the liquid standard, and the individual capsule measurements.

Repeated measurements showed that the reproducibility of positioning was good, with coefficient of variation of the order of the statistical error.  Percent excretions calculated using the individual capsule measurements were within 3% of those calculated using the liquid standard.  The method devised was shown to be as accurate as the liquid standard method, while being simpler, less time-consuming and less costly. 
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Choice of GFR estimate and its effect on carboplatin dosage

Evans MJ1, Taylor A2, Gilby E3

Medical Physics Department1, Oncology Department2, Biochemistry Department3, Royal United Hospital, Bath

Oncology departments routinely calculate the dosage of the chemotherapy drug Carboplatin by means of the Calvert formula [1]. In this formula the GFR value may be substituted by creatinine clearance which has been derived using the Cockcroft and Gault formula [2] from a measurement of serum creatinine. At the Royal United Hospital, Bath, the method of measuring serum creatinine has recently changed from an ‘enzymatic’ method (correlated back to an original ‘Jaffe’ method) to an independent ‘enzymatic’ method (colorimetric techniques).

An investigation was undertaken into establishing the accuracy of the new independent serum creatinine measurement. In the study, the results from the colorimetric techniques were fed into the respective formulas and the resultant doses compared to the results which were derived from an isotopic measurement of GFR (99mTc DTPA).

A Bland-Altman plot of the percentage difference in expected dose shows that 23% of patients would have received <90% of expected dose, 49% would have received within
[image: image1.wmf]±

10% and 28% of patients would have received >110% of the expected dose.

In conclusion: This study shows that in comparison to isotopic GFR, serum creatinine measurements cannot be relied upon to give sufficiently accurate results (defined as within 
[image: image2.wmf]±

10% of expected dose) and hence isotopic GFR measurements should be routinely used in the Calvert formula for determination of Carboplatin dosage.

[1] Calvert AH et. al. J Clin Oncol (1989) 7: 1748-1756

[2] Cockcroft DW et. al. Nephron  (1976) 16: 31-41
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Investigations into the errors of calibrator measurements of 90Y and the potential for a filter correction process

WH Thomson, J O'Brien and J Rogers

City Hospital, Birmingham 

Y90 emits high-energy betas, and is measured in a calibrator from the Bremsstrahlung produced. The Bremsstrahlung spectrum depends on the material and is peaked at lower energies. A copper filter has been shown to help with low energy X-ray emitters such as I123 and In111 [1].  We have examined whether filtration might help with Y90 measurements.   

There are variations in response between activity in vial or syringe and also volume effects. Using a Capintec-CRC15R, the activity reading for a P6 vial dropped 7.5% when the volume changed from 2ml to 10ml.  For a 5ml syringe, a change of only 1% was seen for 1ml to 4ml.  

To examine the syringe / vial activity variations, we considered 5ml taken from a vial containing 10ml, 5ml from 5ml content, 2ml from 5ml content and 1ml from 3ml content. We measured with the standard chamber holder, with a glass filter, with a copper filter and with a glass/copper combination. Glass should simulate the vial material and copper should reduce the low energy emissions.

The syringe to vial activity ratios (%variation) were; standard 1.09 -1.2  (8.5%), glass 1.09 -1.14 (4.9%), copper 1.17 -1.29 (9.7%), copper and glass 1.04 -1.05  (0.9%). 

These preliminary data show that a copper and glass combination filter may help reduce Y90 measurement variations. Further work on the appropriate glass and extension to other beta emitters is in progress.

1. Thomson WH et al. 2001, 8:1009 Eur.J.Nucl.Med. 
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Introducing 'Calshake' – Sincalide substitute?

EA Clarke, A Notghi

Department of Physics and Nuclear Medicine, City Hospital, Birmingham

We describe the use of ‘Calshake’ palatable fatty meal, for gall bladder (GB) stimulation. Sincalide (synthetic cholecystokinin) was the agent of choice. This was withdrawn in 2001. Various fatty meals are now used with variable results. ‘Calshake’ (Fresenius Kabi Ltd.) is a dietary supplement which when reconstituted contains 30 gm of fat and 70 gm of carbohydrates (598 kcal) in liquid form. If the GB is visible 40 minutes after mebrofenin injection, ‘Calshake’ is given. Further 45 minutes of imaging follows.

We studied 35 patients. There was good GB response in 20 patients (mean ejection fraction (EF) 70%). The mean EF for non-responders was 30%. One patient with poor response had good EF after standing up which suggested that the EF was dependant on gastric emptying. New protocol was adapted where the images were acquired for five minutes and then interrupted for  ‘Calshake’ to be given standing up. Eighteen patients had ‘Calshake’ lying down, 9 normal (mean EF 67%), and 9 abnormal (26%). Seventeen patients had ‘Calshake’ standing, 11 normal (72%) and 6 abnormal (35%). Although there is no difference in the results one patient would have been classed abnormal if imaged lying down. 

We recommend ‘Calshake’ for GB stimulus ingested whilst standing. It is less invasive than Sincalide, easier to administer and palatable for the patients.
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