
1

Vol.:(0123456789)

Scientific Reports |         (2023) 13:6443  | https://doi.org/10.1038/s41598-023-32920-x

www.nature.com/scientificreports

Author Correction: Development 
of an ex‑vivo porcine lower 
urinary tract model to evaluate 
the performance of urinary 
catheters
Fabio Tentor , Brit Grønholt Schrøder , Simon Nielsen , Lars Schertiger , Kristian Stærk , 
Thomas Emil Andersen , Per Bagi  & Lene Feldskov Nielsen 

Correction to: Scientific Reports https://​doi.​org/​10.​1038/​s41598-​022-​21122-6, published online 24 October 2022

The original version of this Article contained a repeated error, where the pressure unit was incorrectly given as 
‘mbar’ instead of ‘mmHg’.

In the Results and discussion section, under the subheading ‘Intra-catheter pressure’,

“The average pressure variation for Brand A was − 364 ± 42 mbar, − 248 ± 81 mbar for Brand B and − 272 ± 59 
mbar for Brand C at 20 cmH2O. When the abdominal pressure was adjusted to 50 cmH2O, the average pressure 
for Brand A was − 383 ± 50 mbar, − 323 ± 47 mbar for Brand B and − 330 ± 93 mbar for Brand C.”

now reads:

“The average pressure variation for Brand A was − 364 ± 42 mmHg, − 248 ± 81 mmHg for Brand B and − 272 ± 59 
mmHg for Brand C at 20 cmH2O. When the abdominal pressure was adjusted to 50 cmH2O, the average pressure 
for Brand A was − 383 ± 50 mmHg, − 323 ± 47 mmHg for Brand B and − 330 ± 93 mmHg for Brand C.”

Additionally,

“The measured intra-catheter pressure variation for Brand B at 20 cmH2O was equal to − 296 ± 56 mbar (N = 9, 
SD) for the tests where mucosal suction was perceived by the operator. Conversely, the intra-catheter pressure 
variation that could be measured at the first flow-stop for Brand B at 20 cmH2O when mucosal suction was not 
detected by the operator was equal to − 180 ± 64 mbar (N = 6, SD). A similar scenario was seen for Brand C at 50 
cmH2O, where the measured intra-catheter pressure variation was equal to − 373 ± 62 mbar (N = 11, SD) when 
mucosal suction was perceived by the operator, and to − 212 ± 45 mbar (N = 4, SD) when mucosal suction was 
not perceived by the operator.”

now reads:

“The measured intra-catheter pressure variation for Brand B at 20 cmH2O was equal to − 296 ± 56 mmHg (N = 9, 
SD) for the tests where mucosal suction was perceived by the operator. Conversely, the intra-catheter pressure 
variation that could be measured at the first flow-stop for Brand B at 20 cmH2O when mucosal suction was not 
detected by the operator was equal to − 180 ± 64 mmHg (N = 6, SD). A similar scenario was seen for Brand C at 
50 cmH2O, where the measured intra-catheter pressure variation was equal to − 373 ± 62 mmHg (N = 11, SD) 
when mucosal suction was perceived by the operator, and to − 212 ± 45 mmHg (N = 4, SD) when mucosal suction 
was not perceived by the operator.”

Furthermore,
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“What remains to be understood is whether a pressure variation of, for example − 250 mbar, is sufficient to cause 
discomfort to the IC users, or even cause microtraumas to the bladder mucosa, and if the speed at which the 
peak is generated has any relevance.”

now reads:

“What remains to be understood is whether a pressure variation of, for example − 250 mmHg, is sufficient to 
cause discomfort to the IC users, or even cause microtraumas to the bladder mucosa, and if the speed at which 
the peak is generated has any relevance.”

Under the subheading ‘In-vivo animal studies’ of the same section,

“During bladder emptying, the pressure difference at first flowstop was equal to − 96 mbar (Fig. 15).”

now reads:

“During bladder emptying, the pressure difference at first flowstop was equal to − 96 mmHg (Fig. 15).”

Finally, the error was also present in Table 1 and in Figures 10, 11, 12, 13 and 15.

The correct and incorrect values of Table 1 appear below.

Table 1

Incorrect:

ΔPressure ± SD (mbar) N ΔPressure ± SD (mbar) N

Correct:

ΔPressure ± SD (mmHg) N ΔPressure ± SD (mmHg) N

The original Figures 10, 11, 12, 13 and 15, and accompanying legends appear below.

The original Article has been corrected.
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Figure 10.   Examples of intra-catheter pressure sensor measurements. (a) Brand A, (b) Brand B, and (c) Brand 
C. The numbers on the figures represent specific events during IC: (1) insertion of the catheter through the 
sphincter and into the bladder, emptying starts; (2) flow-stop with an associated mucosal suction; (3) series of 
mucosal suction events during repositioning; (4) withdrawal of the catheter out of the bladder. The first mucosal 
suction pressure drop for each example, as indicated by the numbers “2” is zoomed in next to the pressure 
profile. In the zoomed in picture, the measured profile is shown in blue whereas a gaussian fitting is depicted in 
red. Brand A, B, and C were tested 5 times in 3 different porcine LUTs (N = 15, SD). An abdominal pressure of 
50 cmH2O was used.

Figure 11.   Pressures measured with the intra-catheter pressure sensor at first flow-stop. The test was performed 
at both 20 and 50 cmH2O of abdominal pressure. Each Brand was tested 5 times in 3 different porcine LUTs. The 
same porcine LUTs where used at both abdominal pressures. Results are reported as individual values, mean 
and standard deviation. Statistical analysis was performed by means of t-test using Welch´s correction when 
appropriate.
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Figure 12.   Comparison between the pressure at first flow-stop recorded with the intra-catheter pressure sensor. 
The results are divided according to whether the mucosal suction phenomenon was perceived by the operator 
during catheterization, or not. Results are reported as individual values (N = 15, SD). Statistical analysis was 
performed by means of t-test using Welch´s correction when appropriate.

Figure 13.   Example of hammering measured with the intra-catheter pressure sensor (Brand C, 20 cmH2O).

Figure 15.   In-vivo in-catheter pressure analysis. The pressure drop visible after the 150 s mark corresponds to 
the perceived mucosal suction phenomenon.
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Open Access   This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.
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