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Introduction 

Most SCI patients experience renal function deterioration, which directly affect mortality 

a s  w e l l  a s  q u a l i t y  o f  l i f e .  P r e v i o u s  s t u d i e s  u t i l i z e d  t e c h n e t i u m - 9 9 m 

Mercaptoacetyltriglycine (Tc-99m MAG3) renal scintigraphy as a sensitive indicator of 

early renal deterioration in SCI patients. However, considering the expense and complicate 

procedures of Tc-99m MAG3 renal scintigraphy, its usage is limited for selective SCI 

patients. Therefore, this study aims to analyze the quantitative correlation between 24-hr 

urine creatinine clearance (CCr) level and Tc-99m MAG3 renal scintigraphy results and 

identify clinical considerations in application each laboratory findings for SCI patients.

Methods 

The medical charts of 149 SCI patients who were admitted to a tertiary university hospital 

for rehabilitation treatment from 2016 to 2017 were reviewed. Patients with available 

records of initial 24-hr urine CCr level, Tc-99m MAG3 renal scintigraphy and body 

composition were included. Patients who lack any records, or with prior history of kidney 

disease or any medical conditions which may affect renal function were excluded. Effective 

renal plasma flow (ERPF) was derived from Tc-99m MAG3 renal scintigraphy, and was 

revised considering the patient’s body surface area (BSA) and age. Percent effective renal 

plasma flow (% ERPF) was calculated by the ratio of the patient’s ERPF and normal 

expected EFPR value. SCI patient’s body composition was assessed by a body composition 

analyzer (InbodyS10, Biospace, Seoul, Korea). Quantitative correlation between % ERPF 

and 24-hr urine CCr level were analyzed, and the contribution of age and soft lean mass 

(SLM) to each values were also studied. Each methods were analyzed with Spearman’s rank 

correlation coefficient using SPSS 23.0. 

Results 

Total 130 patients were finally enrolled in this study. The 24-hr urine CCr level showed 

significant correlation with % ERPF (r=0.298, p=0.001). Each values showed negative 

correlation with the age of the patient (r=-0.318, p<0.001 for 24-hr urine CCr level, r=-0.246, 



p=0.005 for % ERPF). SLM showed significant correlation with 24-hr urine CCr (r=0.235, 

p=0.004), whereas no correlation with %ERPF. However, 24-hr urine CCr level did not 

correlate with body weight change of each patient. 

Conclusions 

As 24-hr urine CCr level correlates with % ERPF significantly, it could be a sensitive indicator 

of renal function in SCI patients. On the other hand, in the SCI patients with low SLM, Tc-

99m MAG3 renal scintigraphy might be more reliable for evaluation of renal function, 

considering 24-hr urine CCr level can be influenced by patient’s muscle mass. Additionally, 

in older SCI patients who are expected to have more deteriorated renal function and 

reduced SLM, monitoring of renal function with Tc-99m MAG3 might be more helpful for 

accurate assess of renal function and improvement of rehabilitative outcome.  

Table 1. Demographics and clinical characteristics



Fig 1. Correlation between 24-hr urine CCr level and % ERPF

Fig 2. Contribution of age in patient's renal function estimated by (A) correlation between age and % 

ERPF (B) correlation between age and 24-hr Urine CCr level


