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"% BACKGROUND

U

* Elastography and liver fibrosis
* Adult and pediatric population 2

* Kidney elasticity and fibrosis
* Adult population®-©
* Pediatric population
* 95 children
* 31 kidney transplants’



"% BACKGROUND

U

*Early detection of renal transplant dysfunction
* Chronic renal failure

* Routine transplant biopsy to detect rejection
* Biopsy

* Invasive test
* Complications



$,e= PURPOSE

To investigate relationship
between

To find a new parameter

* For detection of transplant

Renal function test , S
disfunction in the early

period

Elasticity of the kidney

e Decrease unnecessary
transplants

biopsies

In pediatric population




N2,

,,,;::"‘ PATIENTS AND METHODS

* Ethic committee & written consent
* Prospective study
* One operator with fifteen years of experience

* 2D shear wave elastography
« GE LOGIQ E10

* Renal doppler ultrasonography for transplant kidney from live

donor
* February-October 2021

* 12 measurements of different regions (upper, mid, lower)

» Same region of interest size (0.1 cm?)
* Linear probe (2-9 MHz)
* Supine position

Figure 1: GE LOGIQ E10 with linear probe
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4,{@'" PATIENTS AND METHODS

Patients:

21 children
* 12 male (57.1%)

Male Female
* 9 female (42.9%)
* Mean age = 0.6 years Number of 12 (57.1%) 9 (42.9%)
e Ranging from 18 months to 17 patients
yearS) Mean age 8.96 years 10.5 years

* One child was excluded from analysis
because of technical difficulty.

Table 1: Study population demographic characteristics

* All patients had renal transplantation
from living donors at least 6 months
ago.
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4,{@'" PATIENTS AND METHODS

Laboratory values

* Creatinine

* Cystatin C (except one patient)
* Blood urea nitrogen (BUN)

* Albumin

* Estimated glomerular filtration rate
* Calculated with Schwartz formula

 Within one week



s PATIENTS AND METHODS

Statistical analysis
* SPSS (v23.0; Chicago, IL)

* Spearman correlation coefficient
* Correlatations between

Mean- median of elasticity Renal function tests
values

* p< 0.05 statistically significant

* Intraclass correlation coefficient
* Intraobserver reproducibility
* 12 measurements per kidney transplant



£.c= RESULTS

* For 21 out of 22 children, elastography measurements were possible
* 95.45%

* Obesity

Intraobserver variability

e Intraclass correlation coeffient =0.72
Moderate

<0.5 : Poor
0.5-0.75: Moderate

0.75-0.9 : Good
> (.9 : Excellent




Figure 2: Shear
wave elastography
measurements of 12

year-old male with
renal transplant

Color-coded scaled
quality map
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Figure 3: Shear
wave elastography
measurements of 11
year-old male with
renal transplant
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Mean E mean values of 21 patients =25.92 kPa

E median values of 21 patients =25.99 kPa

Mean E Interquartile range (IQR)/median (%) = 22.65
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Number | Gender |Age (years)] El E2 (kP E3 (kPa E4 (kPa E5 (kP E6 (kP E7 (kPa E8 (kPa E9 (kP E10 (kP Ell E12 (kP kPa E IQR [dian (%

25.69 29.12 25.72 24.53 22.81 25.23 29.73 22.68 29.11 23.32 20.36 24.63 25.0939 2493  3.46 13.9
2 F 11 17.26 18.46 17.57 14.63 17.13 12.49 13.48 19.64 19.01 20.14 19.99 17.57 17.09709 17.57  3.45 19.6
3 F 16 17.78 18.86 13.81 13.65 23.62 20.29 19.01 14.96 18.73 16.3 16.44 17.11 17.34188  17.11 4.02 23.5
4 M 2 17.41 17.38 29.5 14.66 29.37 19.41 28.85 29.36 25.61 16.95 24.24 19.37 22.0034 21.82 11.57 53
5 F 10 30.08 50.07 48.24 39.29 54.89 26.89 33.71 24.57 28.93 3291 33.31 35.34 3542902 3331 16.78 504
6 F 16 39.64 33.39 26.3 31.92 31.98 29.2 243 34.93 40.5 38.87 23.32 20.44 30.54988 3195 10.12 317
7 M 11 49.32 61.55 44.57 43.71 51.45 66.87 55.25 56.66 44.66 54 45.96 63.7 52.61113 5272 1225 232
M 12 16.97 17.04 27.43 19.38 33.29 22.88 13.06 32.89 19.4 24.84 16.09 20.05 21.10705  19.73 8.47 42.9
9 M 9 30.3 25.15 21.32 25.28 21.34 21.4 27.32 20.17 28.93 22.85 28.03 19.16 24.00948 24 6.16 25.7
10 M 13.5 23.8 22.47 18.78 17.96 21.03 32.62 16.63 23.45 28.8 23.45 21.08 16.28 21.7462  21.77  4.97 22.8
11 M 14 26.25 16.76 24.33 24.43 21.78 23.13 25.12 25.68 28.33 24.27 27.15 24.08 24.09008 24.43  2.26 9.3
12 M 13 21.68 17.86 25.44 30.93 28.61 21.3 17.87 19.37 12.15 23.53 15.55 27.07 21.08793 213 6.62 31.1
13 F 8 22.84 18.28 15.31 25.45 31.86 18.86 20.08 25.82 23.01 22.14 12.15 12.26 19.89529  21.11 6.08 28.8
14 F 4.5 35.58 32.74 34.22 47.22 38.22 36.18 40.88 43.49 36.67 36.02 34.39 33.97 37.25155  36.1 4.54 12.6
15 F 6 33.67 22.83 16.72 19.65 29.97 25.79 22.26 24.79 23.14 26.91 29.76 25.06 24.63759 2493 494 19.8
16 M 1.5 36.98 24.27 26.78 29.15 31.13 27.73 27.82 25.95 34.71 32.34 37.47 33.33 30.35535 30.14  6.19 20.5
17 F 7.5 35.68 343 37.09 38.32 33.98 35.44 37.66 36.78 41.9 37.97 42.38 38.22 37.39467 3738  2.62 7
18 F 15.5 48.1 23.13 41.05 32.04 3232 28.51 33.91 40.94 30.16 40.57 45.77 33.61 35.12204  33.76 9.4 27.9
19 M 4 24.03 16.21 34.74 30.63 26.85 23.96 16.8 25.86 26.59 20.28 25.7 20.42 23.78509 2487  6.28 25.2
20 M 17 17.58 19.61 21.08 18.97 24.76 23.7 21.2 25.08 25.26 22.89 30.26 26.14 22.79402 233 4.41 18.9
21 M 1.5 26.32 27.01 23.15 27.71 19.35 18.03 24.8 20.86 24.92 20.45 26.75 25.4 23.50913 2486  5.67 22.8

Table 2: Shear wave elastography measurements of the patients




== RESULTS

No statistically significant correlation No statistically significant correlation
between between
* Means of the elasticity values and  Medians of the elasticity values and
e eGFR. e eGFR
* Cystatin ¢ « Cystatin ¢
el * Blood urea
urea :
nitrogen nltrogep
s Albumin e Albumin
eGFR e GFR Cystatin C Cystatin C Albumin kPa)- Albumin BUN kPa)- BUN
Coeffient () 0.124675 0.132511 0317293 0.300865 -0.14165 -0.09945 0.293717 0.343975
p value 0.590261 0.566921 0.172837 0.197403  0.540222 0.668006 0.196257 0.126811

Table 3: Spearman correlation coffiecients and p-values




V% DISCUSSION

U

* Pediatric kidney transplant with 2D SWE
* Feasibility study in 2017 in healthy children®

* First pediatric kidney transplant elastography study was published in April
20217

* Technical success rate was higher
e With linear probe 2-9 MHz in our study 95.45%
* Point shear wave: 51.1% with linear probe (4-9 MHz)!?
* 2D SWE: 50% with linear probe (4-15 MHz) for transplant kidneys’
* Frequencies of linear probes had different ranges in these studies.



V% DISCUSSION

U

* Intraobserver correlation of measurements was 0.72.
* Intraobserver correlations of transplants= 0.85’
 Native kidneys, adult population= 0.77!!

* No correlation was found between mean-median elasticity values
and renal function tests.

 Consistent with the previous study’



SV LIMITATIONS
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* Limited case numbers
* Correlation with kidney function tests
* Absence of histopathologic correlation

* No interobserver correlation



R
S~ CONCLUSION

Transplant kidney elastography i1s feasible to conduct in pediatric
population

It needs time to become a valuable non-invasive test in early detection

of transplant disfunction.
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