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Acute appendicitis is one of the most common surgical emergencies worldwide.

The gold standard treatment of acute appendicitis is appendicectomy, which has
been performed laparoscopically since the introduction and development of this
approach in the early 1980s. The advantages of laparoscopy over the open proce-
dure are limited invasiveness, lower complications, early discharge, less analgesia,
lower cost, fast recovery, and early patient return to work [1]-[4].

Although the laparoscopic appendicectomy is a safe procedure, early and delayed
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complications have been reported in the literature which include inadvertent inju-
ries to the viscera either with the insertion of the trocar or during anatomical dis-
section, bleeding, conversion to open, wound infection and incisional or port site her-
nias. The standard laparoscopic appendicectomy involves three port incisions, around
the umbilicus, suprapubic area, and in the left iliac fossa. Isolated trocar injuries to
the bladder have been described in the literature with variable management of the
cases ranging from conservative to invasive surgical procedures (Table 1).

Here we describe a case of laparoscopic appendicectomy in which an inadvertent
bladder injury was managed successfully with conservative management. The litera-

ture about isolated bladder injury during laparoscopic appendicectomy was reviewed.

2. Case Summary

A 13-year-old male patient was admitted under acute surgical service with a three-
day history of progressive abdominal pain. The pain started at the epigastric area
and then shifted to the lower abdomen with fever, anorexia, and vomiting of food
particles four times. He reported a normal bowel habit but had difficulty in urina-
tion in the last three days because of the abdominal pain. He did not report any
chest pain, dizziness, headache, seizures, or any neurological manifestations. His
past medical history was not relevant and he did not have any known drug or food
allergies. On admission, his vital signs were normal: a body temperature of 36.8
Celsius, HR: 105/min, Respiratory rate of 18 breaths per minute, BP:107/66, and
Spo2: 99%. His Abdominal examination revealed voluntary guarding all over with
marked right iliac fossa tenderness and a positive rebound sign. Laboratory inves-
tigations showed high inflammatory markers with a White Blood Cell count
(WBC) of 17.8 and C-reactive protein (CRP) of 227. His other investigations were
within normal limits, including urea electrolyte, liver function, serum amylase,
arterial blood gas, and coagulation profile. He was admitted to the surgical floor
with a diagnosis of complicated appendicitis. He was resuscitated with intravenous
fluids, analgesics (Intravenous (IV) paracetamol), antiemetics(metoclopramide),
and IV antibiotics (cefuroxime 1.5 g TID and Metronidazole 500 mg TID). A Fo-
ley’s catheter was inserted, which was draining clear urine. A CT abdomen with
IV and oral contrast was done to rule out any appendicular mass or abscess. The
CT abdomen reported a dilated, fluid-filled appendicular lumen measuring about
1.4 cm in diameter with no evidence of air or contrast within the lumen. The appen-
dicular wall was thickened with significant surrounding inflammatory changes and
fat strandings. Few hyperdense foci were noted within the lumen, the largest seen
near the base measuring about 0.4 cm, suggestive of an appendicolith and a thinning
of the appendicular wall (Figure 1). No evidence of periappendicular abscess mass
formation or pneumoperitoneum was noted. The surrounding ileocecal valve and
terminal ileum showed reactive wall thickening secondary to local inflammatory
changes. Multiple dilated fluid-filled small bowel loops including ileum were pre-
sent reaching a maximum diameter of 3.4 cm. No evidence of a transition point was
seen. The oral contrast was noted in mid-ileal loop representing a paralytic ileus
secondary to the inflammatory process. Minimal free fluid was noted in subhepatic
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space. The urinary bladder was partially collapsed with air within the lumen second-
ary to foleys catheter. In summary, all those features above were suggestive of a se-
verely inflamed appendix, with tiny focal perforation at the wall, with local inflam-
matory changes extending to the ileocecal valve and terminal ileum with no evi-
dence of peri-appendicular abscess or mass formation. Multiple dilated small bowel
loops including ileal loops mainly with no transition point likely represent features

of paralytic ileus secondary to a local inflammatory process.

Figure 1. CT abdomen showing features of appendicitis.

The patient underwent a laparoscopic appendectomy which was performed by
the surgical trainee supervised by the senior registrar in the late morning hours
(12.10 p.m till 13.35 p.m). The classical 3 ports were inserted, 10 mm infra-umbil-
ical, 10 mm left lumbar, and 5mm suprapubic. Intraoperative findings consisted of
free turbulent fluid with an inflamed appendix with perforation at its tip; otherwise,
no perforation at the base of the cecum. Irrigation, and suction followed by routine
appendicectomy were done after ligating the base with an Endo loop. The appendix
was delivered through an Endo bag, final irrigation was done and an abdominal
drain was inserted through the suprapubic catheter before its removal. Post-oper-
atively on Day 0 a high drain output was noted. Initially, 1liter over the first Shrs was
blood-stained, and then 400 ml of serous fluid was added. He was kept on ringer
lactate replacement 1:1. On Day 1 patient was in mild pain, drain output was 1.5 L
(Figure 2) while his Foley catheter was still draining clear urine. The Foley catheter
was removed the abdominal drain was kept and the patient was allowed to take a
diet and was encouraged to mobilize. On Day 3 post-op, the patient was

Figure 2. Drain output showing urine colour.
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vitally stable, was mobilizing and tolerating his diet, and had improved his inflam-
matory markers; however, his urine output was 4.3 L/24 hrs. Drain output was 1li-
ter and was serous in colour, urine creatinine was sent and showed a 5000-creati-
nine level.

Patient antibiotics were changed from cefuroxime to Augmentin. A bladder in-
jury was suspected and the patient was referred urgently to the urological service.
A Foley catheter was reinserted as per urological advice. A CT-cystogram was re-
quested, and a drain tube was noted to be piercing the bladder through and through
and going out superiorly, with a tip seen at the subhepatic area (Figure 3).

Figure 3. CT cystogram showing bladder dome perforation.

The initial discussion and decision with the urological team was to counsel the
patient for diagnostic laparoscopy and possible laparoscopic/open surgical blad-
der repair. However, after further discussion, it was decided to give conservative
management a chance and to consider surgical intervention only if the conserva-
tive approach fails. After reinsertion of the foley catheter, the abdominal drain
output progressively decreased and became nil which was confirmed with a fol-
low-up ultrasound of the abdomen which did not report any free fluid in the ab-
dominal cavity on Day 5, hence the drain was removed and the patient was al-
lowed to go home with indwelling foley catheter for 14 days and to have follow up
cystogram as an outpatient. A Cystogram after 2 weeks showed intact bladder mu-
cosa with no leakage of contrast (Figure 4) and hence, the Foley catheter was re-

moved.

Figure 4. Cystogram performed on post-operative day 14 with urinary catheter in situ.

Images show normal opacification of the urinary bladder with no evidence of any leak.
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On a follow-up telemedicine appointment, the patient reported doing fine, with
no complaints and normal voiding. He was discharged from the clinic with advice
to report to a local health center if he suffers from any abdominal pain or voiding
difficulty.

3. Discussion

Laparoscopic appendectomy is considered one of the most common emergency
surgeries performed globally since it was first introduced in the early 1980s as it is
associated with lower complications and faster recovery compared to open appen-
dicectomy [1]-[4]. Usually, it is one of the first surgeries a surgical trainee can per-
form. It is usually a safe procedure; however, studies have shown that complica-
tions are higher when a surgical trainee carries out the procedure. The seniority
of the operating surgical trainee was inversely associated with longer operating time
of the surgery and higher complication rates [5] [6]. The complication rate ranges
between 6.71% - 12.7%, and these complications include surgical site infection,
deep wound infection, and intrabdominal bleeding or visceral organ injuries [6]
(7].

Incidental bladder injury during the laparoscopy does occur and is considered
a rare complication with an occurrence range of 0.17 to 0.36% in adult general
surgery cases [8]-[10]. This may depend on the surgeon’s experience, patient anat-
omy, previous abdominal or pelvic surgery, and inflammatory conditions. Other
various reasons may include inadvertent thermal injury from electrosurgical in-
struments, trocar insertion, dissection in the presence of adhesions, or distorted
or congenital anomalies such as patent urachus. Another factor could be incom-
plete voiding of urine before surgery due to pain or bladder irritation secondary
to appendicitis, preexisting bladder outlet obstruction, or bladder hypotony (de-
trusor weakness). According to the study by Joshoua Rae ef al, the risk of laparo-
scopic bladder injury in the pediatric age group was reported to be 0.73% [11],
probably relating to the small size of the abdominal cavity and the presence of a
greater proportion of the full bladder within the abdominal cavity compared to
the adults.

Usually, the bladder injury is diagnosed intra-operatively as macroscopic hae-
maturia, a visible hole in the bladder, a visible catheter, clear fluid in the intraoper-
ative field, or gaseous distension of a catheter bag during the laparoscopic proce-
dure. In suspicious cases, a dilute methylene blue or normal saline flushed through
the urethral catheter may assist in identifying the injury and infrequently, an on-
table cystogram may be necessary to establish the diagnosis. If diagnosed intraoper-
atively, the injuries should be repaired laparoscopically if expertise is available or
an open surgical repair should be performed. However, in many reported series of
cases the diagnosis was delayed, ranging from 24 hrs post-op to a few days when
patients were diagnosed either due to abdominal pain related to urinary peritonitis,
intraperitoneal hemorrhage, oliguria, or high abdominal drain output [7]-[10]. If
abladder injury is discovered postoperatively, several patient factors will determine

if or when bladder repair should be performed. In general, both blunt and pene-
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trating ureteric and bladder injuries require urological management. Iatrogenic
bladder injuries not only happen during port positioning during laparoscopic ap-
pendicectomy but can also happen during pelvic and endoscopic surgery and cath-
eter placement. Approximately, 60% of bladder injuries are extraperitoneal, 30%
are intraperitoneal, and the remaining 10% are both extra and intraperitoneal [12].
Most bladder injuries are diagnosed on the spot intraperitoneally or later radiolog-
ically with an abdominal ultrasound or contrast CT scan. According to British As-
sociation of Urology Surgeons (BAUS) 2021 guidelines, a level 1 recommendation
indicates that if there is a high index of suspicion of bladder trauma, the diagnosis
must be confirmed with a contrast-enhanced CT scan [13]. The injury must be clas-
sified as extraperitoneal or intraperitoneal. If there is no visible contrast leak but
an index of suspicion remains due to symptoms of pelvic pain, retention, anuria,
or haematuria, then a formal CT cystogram or a fluoroscopic cystogram (typically
200 - 300 mL dilute contrast medium) should be performed.

The management of extraperitoneal bladder injury as per BAUS recommenda-
tion is initially conservative with urethral catheterization alone, as most of these
injuries heal in 2 - 3 weeks. However, an open repair should be considered if the
injury is major or the catheter does not stay in the bladder. A cystogram should be
performed before catheter removal. An intraperitoneal or mixed bladder injury
ultimately needs surgical intervention. With the advancement in surgical approaches,
laparoscopic or robot-assisted repair can be attempted if such expertise is availa-
ble, but it should not delay managing a deteriorating patient. Importantly, an open
repair will require a lower midline or a Pfannenstiel laparotomy with adequate
exposure, examination of the whole bladder, debridement up to clean edges, and
mobilization from its attachments for a tension-free closure with absorbable su-
tures in two layers in a continuous or interrupted fashion with interposition of the
omentum. A urethral and a suprapubic catheter should be inserted as a urethral
catheter can be blocked or fall out. Exceptionally, a small intraperitoneal injury in
a stable patient can also be treated conservatively with good urinary drainage (Ure-
thral catheterization + abdominal drain), antibiotics, and close patient observation.
Repeatedly, a cystogram should be performed before any catheter removal, ensur-
ing complete healing of the bladder injury.

In our patient, though initial assessment and diagnosis were confirmed with a
CT cystogram and an initial plan was in favor of a laparoscopic/open surgical re-
pair, a conservative approach was finally preferred with a urinary catheter rein-
sertion, close observation, antibiotics, and follow up abdominal ultrasound for mon-
itoring of free intraperitoneal fluid, and it was successful. To minimize the risk of
bladder injury during laparoscopic appendectomy, some surgeons ask their pa-
tients to void before surgery. However, this method is inadequate as the patients
in pain may be unable to empty their bladder fully. Another method is temporary
‘in-out’ urinary catheterization, but in 2 case reports, this strategy ended up with
bladder injury, as the bladder had enough time to re-fill during surgery [14] [15].
An on-table catheterization appears to be a better strategy likely to prevent or re-

duce the risk of bladder injury during laparoscopic appendectomy compared to
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the two former methods. However, this will not give complete prevention as many
other factors affect the risk of bladder injury, such as surgeon experience, history
of previous abdominal surgeries, and pediatrics, which have a comparatively smaller
operative field.

In our case, the patient had a Foley catheter during the surgery, and still, he got

a bladder injury. Table 1 shows a literature review of different cases of bladder

injury, the management performed in each case, and the clinical outcome.

Table 1. Showing a literature review of different cases of bladder injury with management done in each case.

Pre-surge Time of bladder
8°TY Mechanism of bladder .. -
Study Age Sex catheter iniu injury Management Clinical outcome
insertion ury recognition
J. Xavier Difficulty in inserting 18Fr IDC was inserted for A repeat cystogram was
. Xavi
£ al 13 N the suprapubic port, with  On post- 7 days with antifungal performed seven days
etal. o
(2022) [8] multiple passes and operative day one due to fever and positive later, which showed no
counter tension required urine culture ongoing urine leak
Diagnostic
Treated tively b
Levy et al. 7 ¥ laparoscopy (performed  three days after r.ea € CONSEIVAVE DY Recovered without
es ] urinary
2012) [9 b t for 1
( ) [9] y a regls rar)‘ or lower surgery catheterization sequelae
abdominal pain
Bladed 5-mm port was On day 7 both the
. inserted in the suprapubic . abdominal US and the
R. Guana o ) On post- The drain was removed
region, just slightly to the . cystogram
et al o2 operative day 1 and a transurethral
11 Yes left of the midline. were repeated,
(2020) . . after catheter Catheter was placed for 7 .
Abdominal drain was kept revealing a complete
[15] . . removal days .
in the same port site after resolution of the
surgery leakage
« » . L CT cystogram was
In-out . urinary catheterization .
Lad et al . 10 mm port was placed in . conducted, which
urinary o . Two days after for 6 days, intravenous .
(2013) 35 .. the midline suprapubic . . . showed no evidence of
catheterizati . surgery Tazocin and Teicoplanin
[16] region Contrast leak after 6
on for 4 days
days
Zigiotto . Indwelling Foley catheter successful closure
5-mm suprapubic cannula .
et al. . post-operative was kept for 10 days, of both defects
placed in the usual )
(2023) o . hours intravenous documented by the
midline position . .
[17] piperacillin/tazobactam  subsequent CT scan

4. Conclusions

Although bladder injury during laparoscopic appendectomy is considered a rare
complication, it has the potential for considerable patient morbidity. Surgeons need
to be aware of the risk factors for bladder injury, be vigilant during the surgical
procedure, and promptly diagnose and manage bladder injuries when they occur.
Therefore, we are recommending the following:

1. Surgical trainees should be supervised during the surgery until they are confi-
dent enough to master the procedure.

2. Inserting the urinary catheter at the start of the surgery and keeping it through-
out the surgery and not just asking the patient to void before the surgery or in-
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serting in-out catheterization.

3. Laparoscopic examination of intra-abdominal organs immediately after insert-
ing the Trocars and on withdrawal of the ports at the end of surgery.

4. Postoperatively a bladder injury is suspected when there is high drain output
with macroscopic haematuria or oliguria and the diagnosis can be confirmed with
a CT urography or Cystogram.

5. Small intraperitoneal bladder injury can be managed non-operatively by keep-
ing a urethral catheter for 2 weeks and healing should be confirmed with a follow-

up cystogram before removal of urinary catheter.
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