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Background
• British Transplantation Society Guidance:

‘Differential kidney function, determined by 99mTcDMSA scanning is recommended 
where there is >10% variation in kidney size or significant renal anatomical 

abnormality.’ (Guidelines for Living Donor Kidney Transplantation, 4th Edition, 2018)

• KDIGO Guidelines: Split renal function should be calculated if differential kidney 
size >10% or >2cm

• Both recommended on low quality evidence (Grade C)

• All imaging: DMSA, GFR lastly CTA/U/V on 1 day



Normal Kidney Function in UK Population
3000 healthy potential donors





9750 LD and 19071 THIN participants. 

(Transplantation 2020;104: e65–e74).



Background

• It is commonly held that kidney length correlates to renal function 
(Beland et al, 2010)

• Kidney length has poor specificity in predicting renal impairment. 
(Van Den Noorgate et al, 2003)
• US measurement of length vs EDTA clearance measurements of GFR in 25 

geriatric patients 

• Moderate correlation between length and function (r= 0.51, p=0.008) but 
poor specificity and poor positive predictive value for renal impairment



Materials and Methods

123 prospective living kidney donors:
- CT Kidney and Renal Tract

- DMSA Scan for GFR and split renal function

Kidney length measured using CT scans:
- Axis aligned along kidney in coronal plane

- Longest length then measured in sagittal plane 

Kidney length and split renal function of each 
patient analysed using Pearson’s Correlation 

Coefficient Sensitivity and specificity calculated



Results
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- Relative kidney length has 
weak correlation with 
DMSA function

- R=0.378, p< 0.0001



Results
• No patient with abnormal split renal function had a difference in kidney 

size >2cm (Sensitivity 0% [0 – 14%], Specificity 100% [96 – 100%])

• For those with differential kidney length >10%, positive predictive value is 
only 40%

• When using differential kidney length >10% as the test for whether DMSA 
is needed in prospective living kidney donors:
• Sensitivity = 24% [7 – 41%]

• Specificity = 87% [80 – 93%]



Are There Better Indicators of Split Renal Function?
Kidney Length vs Renal Cortical Volume (U Hayat, A Fenton, R Jones, G Lipkin 2018)

Sensitivity (95% CI) Specificity (95% CI)

Differential Kidney Volume
(optimal cut-off 6.2% difference)

68% (50 - 86) 85% (78 - 92)

Differential Cortical Volume 
(optimal cut off 5.2% difference)

84% (70 – 98) 72% (64 – 81)

Renal Length (difference >10mm) 24% (7 – 41) 87% (80 – 93)





Discussion & Conclusion

• Differential kidney length is a poor predictor of split renal function
• Weak correlation
• Poor sensitivity and specificity when differential length >10% used as cut-off

• Results similar to work by Akoh et al (2010):
• US renal lengths vs MAG3 differential kidney function
• Correlation between length and differential renal function has mild correlation (r= 

0.333, p= 0.005)
• 10 patients had inverse relationship between renal length and split renal function

• Conclusion: All potential donors should be considered for a DMSA scan 
regardless of kidney size
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