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Abstract

Purpose To present the author’s experience with detrusorotomy (DM) for refractory detrusor overactivity (RDO) with open
and robotic approach.

Methods Children who underwent DM for RDO in a single surgeon series since 2012 were identified from a prospectively
maintained database. Those who completed the defined strict bladder cycling regime postoperatively were included in this
report excluding those who failed the bladder cycling regime.

Results Ten children (M7: F3) were included in this report, six open and four robotic. All procedures were completed with
no conversion to open in the robotic group. There were no intra or postoperative complications from the procedures. Dura-
tion of procedure was lower in robotic group (125 min) vs the open group at (208 min). Hospital stay was also lower in the
robotic group (2.7 days) compared to the open group (5.6 days). All children in open group had concomitant Mitrofanoff
channel created for bladder drainage. One child in robotic group had concomitant Mitrofanoff channel during DM. Median
follow-up is longer at 54 months (31-82) in open group compared to 14 months (5-21). All children are clinically well with
safe upper tracts on US scan in both series. Estimated % change in bladder capacity is similar in both groups at 140 (90-200)
and 126 (80-200) for open and robotic groups, respectively.

Conclusions DM as an extension of medical treatment for RDO can be performed safely and is effective in children. Prelimi-
nary experience with robotic approach to DM is promising with reduced duration of procedure and hospital stay.
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Introduction

Enterocystoplasty (EC) has transformed the life of many
children with end stage bladder disease by incorporating
a bowel segment to improve the compliance and capacity
of the native bladder [1]. The introduction of bowel into
the urinary tract is not without its attendant consequences
which are well recognised [2, 3]. Alternatives to EC are
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those procedures that do not incorporate bowel into the uri-
nary tract and Detrusorotomy (DM) is one such option [4].

DM, also known as auto-augmentation, has been
attempted by many authors with varied success [5]; experi-
ence reported thus far seems to suggest DM is most effective
when the bladder has not deteriorated to the extreme [6].
DM has largely been performed by an open incision with
few attempting a minimally invasive approach [7]. This is a
report of DM as an option for Refractory Detrusor overactiv-
ity (RDO) and the first report of DM by robotic approach as
regards technique of DM.

Methods

The database of children who underwent DM were pro-
spectively created since early 2012. All DM procedures
were performed by the open approach up until early 2017
(open) and subsequently by the robotic approach (robotic).

@ Springer


http://orcid.org/0000-0001-8710-3579
http://crossmark.crossref.org/dialog/?doi=10.1007/s00345-019-02777-9&domain=pdf
https://doi.org/10.1007/s00345-019-02777-9

1870

World Journal of Urology (2020) 38:1869-1874

Indication for DM in all these cases was RDO. RDO is
defined as detrusor overactivity not controlled with con-
servative management including anticholinergics with
reduced bladder capacity for age and rising detrusor pres-
sures with potential to affect the upper tracts. Formal
invasive urodynamics were only done preoperatively as a
routine. Postoperatively, children are followed up closely
in the clinic and outcomes were assessed by evaluation
of the clinical status, non-invasive bladder and upper uri-
nary tract assessments to assess change in bladder capac-
ity, intraoperative complications and need for conversion
to EC.

The open approach was done via a pfannenstiel incision
and the robotic approach involved one camera port in the
epigastric region and two working ports in the left and
Right hypochondrium to facilitate optimum access without
being too close to the target organ, the bladder.

The DM was performed in the coronal plane for all the
children in the series (Fig. 1) except for one child in the
robotic group, where DM was done in the anteroposterior
sagittal plane (Fig. 2). This child had a previous Mitro-
fanoff fashioned along right side of posterior wall. The
exposed bladder mucosa in all cases was left covered with
peritoneum with no additional supporting layer as demon-
strated in the accompanying video (Video 1).

A strict regime of bladder cycling was instituted in
the postoperative phase with 15-min clamp and release
starting post op day 2. The clamp duration was increased
incrementally by 15 min until 1-hour clamp duration fol-
lowed by 30-min increments with a view to get to 3-hour
clamp and 15-min release over a period of 2-3 weeks.
This regime was monitored by clinical nurse specialists
but carried out by caregivers at home after discharge from
hospital.

Fig.1 Intra operative picture of a DM by open approach (Coronal
plane)
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Results

A total of 12 children were identified from the data-
base, 8 M and 4 F. Two children, one boy and one girl,
were excluded as they did not cooperate with bladder
cycling regime and thus the outcomes from DM cannot
be assessed. Therefore ten children who completed their
bladder cycling program postoperatively were included in
this study, six open and four robotic. All procedures were
completed successfully with no intra or post-operative
complications.

Table 1 shows the details of both groups with follow-up
outcomes. All children have a safe and stable appearance
of the upper tracts on US scan with no new significant
hydronephrosis or complete resolution of hydronephrosis
compared to preoperative status. Figure 3 shows a bladder
outline from a case in the open series and Fig. 4 shows
the bladder outline on a case from the robotic series. Fol-
low-up in the open series is longer than the robotic series
for obvious reasons. None of the patients in either group
needed an EC yet (as of the last follow-up).

Discussion

The inference from this report is DM is effective for RDO
whilst demonstrating the feasibility of robotic approach for
DM without any increase in morbidity and with reduced
hospital stay for the cases in robotic group as compared
to the open group. The outcomes of DM are otherwise
similar in both groups although the follow-up is shorter
in the robotic group.

As regards the procedure of DM itself, it is fair to say
the indications for this procedure are not well defined
making it difficult to compare different published mate-
rials. The main issue revolves around the philosophy of
approach and this is outlined by Kumar et al. in their report
whereby they describe DM as a bridge between medical
and surgical management options for RDO [6].

Over the years since its first description by Cartwright
[8], there has been scepticism on the role of and benefit
from DM [9, 10], mainly due to lack of clarity on how to
define a “bladder that has not deteriorated”. Attempts at
DM with a view to enlarge the bladder have not met with
success with resultant conversion to EC. However, per-
forming DM early as an extension of medical treatment
has allowed the author to realise the true potential as evi-
dent in the outcomes presented in Table 1. This is particu-
larly true of the cases in the open group, where the longest
follow-up is 82 months with a median of 54 months. None
of the patients in this series in either group have needed
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Fig. 2 Intraoperative steps of a DM performed by Robotic approach in a child with previously created Mitrofanoff channel for bladder drainage

(Sagittal plane)

any additional procedures such as EC to keep the diseased
bladder compliant in contrast to some published material
[5,9-11].

One important aspect of DM is the issue around keeping
the bladder distended to allow it to reconfigure following
division of the detrusor muscle in the bladder wall. Some
have advocated the use of balloon device to keep the blad-
der distended in the postoperative phase [12]; however, the
author believes in early cycling of the bladder for the proce-
dure of DM to achieve its true potential. This obviates the
need for an additional device in the bladder.

The technique of DM demands meticulous dissection of
individual detrusor fibres and the robotic approach certainly
provides enhanced magnification along with other inherent
benefits from this technology to facilitate the procedure.
The ability to access structures like the bladder deep within
the pelvis is a hallmark of this technology allowing early
recovery for the patients by obviating the need for invasive
surgical incision on the abdominal wall. Hospital stay in the
robotic series is considerably shorter than the open group
although statistically not meaningful to compute a p value
given small numbers.
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Table 1 Details of patients in
this series

Open Robotic
No of cases 6 4
Primary pathology Neurogenic 4, ARM 1; other Neurogenic 3, PUV 1

Median age at operation, years (range)
Gender
Median duration of op, min (range)

Median duration of hospital stay, days (range)

(long segment HD) 1
10.8 (6.9-15.8)

9.45 (5.47-10.91)

Intra op complications
Post op complications

Bladder drainage

Secondary procedures

Median follow up, months (range)

Upper tract on US scan

Est % change in bladder capacity

Need for EC

3M:3F 4M

208 (186-306) 125 (108-152)
5.6 (4-7) 2.7 (2-3)
None None

None None

1 had concomitant
Mitrofanoff; 2 are

All had concomitant Mitrofanoff

on CIC
Advance male sling 1 Advance male sling 2
54 (31-82) 14 (5-21)

Stable and safe
+126 (80-200)
None

Stable and safe
+ 140 (90-200)
None

ARM anorectal malformation, PUV posterior urethral valves, HD Hirtschsprung’s disease, CIC clean inter-
mittent catheterisation

Fig.3 Post-operative appearance of the bladder post DM (Open
approach)

Fig.4 Post-operative appearance of the bladder post DM (Robotic
approach)
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There have been no intra or postoperative complica-
tions in both groups of this series and that is mainly due to
meticulous attention to technique together with attempting
DM early before bladder is deteriorated. By not having a
perforation of the bladder mucosa intraoperatively, early
cycling of the bladder has been achieved in all these cases
and that must contribute to the outcomes reported in the
author’s experience. However, should a perforation occur,
it should be sealed immediately with preferably absorbable
monofilament suture. The surgeon has then to decide if
DM needs to be done at a different site, but that judge-
ment depends on the expertise of the surgeon concerned.
Djordjevic et al. have suggested a rectus muscle backing
to provide support to the bulging bladder mucosa [13].

Various options for management of RDO have been
described, both medical and surgical. One medical option
is intravesical injection of Botox into the detrusor muscle
with variable success rates in published literature [14].
However, Botox therapy necessitates repeated injections at
regular intervals and there are reports of the lasting dura-
tion of its effect decreasing with repeated injections [15].

Medical treatment is appropriately the first line in the
management of neurogenic bladder. Verpoorten [16] sug-
gests with early aggressive medical treatment, children
with neurogenic bladder should no longer require surgical
bladder augmentation to achieve safe urinary continence in
adolescence and adulthood. On the other hand, published
PHIS (Pharmaceutical health information system, USA)
data reveal incidence of EC has not decreased over time
[17]. For the vast majority of surgeons, the default position
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is to perform EC as the preferred surgical procedure for
RDO, having stood the test of time with reproducible
results for increasing bladder capacity and improving com-
pliance to allow safe storage of urine at low pressure [1].

On balance, early aggressive medical management and
surgical treatment by EC are options at the two ends of the
timeline depending on success of medical therapy and pro-
gression towards end stage bladder disease. Role of DM
should not be aimed at replacing EC as an alternative pro-
cedure as perceived by many authors [9, 10] but as an option
to try and reduce the use of bowel within the lower urinary
tract. With that approach, DM is an extension of medical
treatment or a bridge between Botox therapy and EC [6].

Those who are sceptical about the role of DM need to
reflect on the current situation with EC as the only proce-
dure to manage poorly compliant bladders is an extreme
viewpoint and surely even if a handful of patients within that
cohort can be managed without EC, that is certainly a game
changer to avoid the sequelae of EC in the longer term. To
speculate further, even in the longer term if the DM rate is
only about 20% as a minimum, it will be considered a suc-
cess and paradigm shift in management of RDO. However,
for this to occur, there needs to be a concerted effort for
many more clinicians to try DM as a possible intermediary
early option and not as an alternative to EC for end stage
bladder disease. There is also a need to define its indica-
tions but that will almost certainly happen when DM gets
established and accepted widely.

The limitation to this study is certainly due the small
cohort of patients in this series and time will only tell
whether the outcomes can be reliably produced with a larger
cohort. This is particularly true of the robotic approach for
DM, where follow-up is shorter than the open series for
obvious reasons. The children are closely followed up clini-
cally by the author with routine US scan and non-invasive
bladder evaluation and hopefully longer-term data on follow-
up will be available in due course.

Conclusion

In conclusion, DM is an effective option to be considered
early in the timeline of management of RDO and increased
bladder capacity. DM should be considered an extension
of medical treatment before bladder deteriorates and not as
an alternative to EC. This study also demonstrates that DM
can be safely performed in children by the robotic approach
without any increase in morbidity but with reduced duration
of procedure and shorter hospital stay compared to open
approach. This is a small series and larger numbers with
longer follow-up will be needed for this mode of treatment
to be widely accepted.
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