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Abstract

Introduction: Laparoscopic appendicectomy (LA) is the most com-
monly performed surgical emergency procedure. The aim of this 
study was to highlight a series of iatrogenic bladder injuries during 
LA and suggest a simple method of prevention.
Methods: A retrospective review was carried out of all LA per-
formed in a university teaching hospital over a two year period 
2012-2013. Iatrogenic visceral injuries were identified and opera-
tive notes examined.
Results: During the study period 1124 appendicectomies were 
performed. Four iatrogenic bladder injuries occurred related to 
secondary trocar insertion. No patient was catheterised preopera-
tively. One of the injuries was identified intra-operatively, another 
in the early postoperative period where as two re-presented acutely 
unwell post-discharge from hospital. Three were repaired by lapa-
rotomy and one laparoscopically.  
Conclusion: Iatrogenic secondary trocar induced bladder injuries 
are a rare but preventable and potentially serious complication of 
LA. Urethral catheterisation during LA is a safe and simple method 
which can prevent this complication.

Introduction 

Appendicectomy is the most common emergency surgical 
procedure performed worldwide.1 Laparoscopy plays a valu-
able role in the management of patients with acute lower 
abdominal pain. A Cochrane review has recommended 
laparoscopy and laparoscopic appendicectomy (LA) in 
patients with suspected appendicitis unless laparoscopy 
itself is contraindicated or not feasible.2 Minimally-invasive 
approaches have revolutionized surgery.3 Laparoscopic sur-
gery has well-documented benefits with associated shorter 
length of stay, quicker return of bowel function, decreased 
analgesic requirements, lower rates of wound complications, 

and improved cosmesis.4,5 Furthermore LA is seen as an 
excellent training opportunity and evidence shows an attain-
able learning curve.6 LA is a safe procedure for junior train-
ees to perform;7-9 however resident involvement in LA has 
resulted in increased operative time and complications.10,11

The overall rate of major complications following a lap-
aroscopic procedure is about 1.4 per 1000 procedures.12

However, the incidence of port site complications following 
laparoscopic surgery is around 21 per 100 000 cases.13 Port 
site complications can be grouped into access-related com-
plications (vascular or visceral injuries)14 and postoperative 
complications (wound infection or port site herniation).15,16

Currently, there is little data regarding iatrogenic second-
ary trocar induced injuries in LA. The aim of this study was 
to highlight a series of iatrogenic bladder injuries during LA 
and suggest a simple method of prevention.

Methods 

We performed a retrospective analysis of LA over a 2-year 
period (2012-2013) at a tertiary referral university teaching 
hospital. Data were obtained from the hospital in-patient 
enquiry (HIPE) system. The outcomes measured included the 
incidence of iatrogenic bladder injuries at the time of LA, 
mode and time of clinical presentation, type of port used, 
level of surgeon experience, type of bladder repair, length 
of stay after repair, and final outcome. 

Procedure 

All patients were requested to empty their bladder prior to 
coming to operation theatre as per local protocol. Although 
there were minor variations in peritoneal access and port 
placement among operating surgeons, the operative tech-
niques were standard. Prophylactic antibiotics were routine-
ly administered at induction and continued for 24 hours. The 
patients were positioned supine on the operating table with 

Gregory J. Nason, MD; Sher N. Baig, MD; Matthew J. Burke, MD; Asadullah Aslam, MD; Michael E. Kelly, MD; 
Leon G. Walsh, MD; Hugh D. Flood, MD; Subhasis K. Giri, MD

Department of Urology, University Hospital Limerick, Limerick, Ireland

On-table urethral catheterisation during laparoscopic 
appendicectomy: Is it necessary?



CUAJ • January-February 2015 • Volume 9, Issues 1-256

Nason et al.

arms abducted at 90° and the table tilted to Trendelenburg’s 
position. The monitors were placed at the right side of the 
bed, with surgeons and assistant standing on the left. The 
Hasson technique (open laparoscopy) was used to insert a 
10-mm camera port (primary port) at the umbilicus. Two 
working (secondary) ports were then inserted under direct 
laparoscopic vision at the following locations: 5-mm port 
1 cm medial to the anterior superior iliac spine and a 10-mm 
port 1 cm above the pubic symphysis in the midline for 
better cosmetic outcome. Placement of trocar was at the 
discretion of the operating surgeon.

Full laparoscopic exploration of the abdomen was always 
performed and the small bowel was inspected. The appendix 
was identified and manipulated with atraumatic graspers, 
allowing division of the meso-appendix with electrocautery. 
The appendix base was ligated with Endo Loop ligatures 
(Ethicon Endo-Surgery, Cincinnati, OH) prior to transection, 
allowing its removal in an Endo Catch through the 10-mm 
port. Drains were not routinely used. 

Patients were discharged once comfortable, were able 
to tolerate oral analgesia and diet – usually 24 to 48 hours 
postoperatively. All patients were reviewed at the outpatient 
clinic 6 to 8 weeks following discharge. 

This retrospective chart review was approved at the local 
research meeting.

Results 

During the study period 1124 appendicectomies were per-
formed, 894 (79.5%) were completed laparoscopically. Four 
iatrogenic bladder injuries occurred related to secondary 
trocar insertion (0.36% of all LA). There were no other vis-
ceral or major vascular injuries. None of the patients had a 
history of lower abdominal surgery. Three of the LAs were 
performed outside of normal working hours; however, a 
consultant was present for each case.

Case 1 

A 22-year-old male patient presented to the emergency 
department 4 days post-discharge following a LA with 
fever, abdominal pain, distension, and oliguria. Biochemical 
analysis revealed acute renal failure. Computed tomography 
revealed clot and air within the bladder suggestive of a blad-
der perforation. He underwent a laparotomy and repair of a 
defect in the dome of the bladder in 2 layers in a water-tight 
fashion using absorbable polyglactin. He was discharged 
4 days later and a urethral catheter was left in place for 2 
weeks. He reported some difficulty urinating prior to dis-
charge following LA. However as his post-void bladder scan 
did not reveal significant residual urine and he was comfort-
able oral analgesia, he was discharged.

Case 2  

A 12-year-old boy reported frank hematuria 1 day after LA. 
A renal ultrasound demonstrated mild hydronephrosis and 
suggested a blood clot within the urinary bladder. Rigid 
cystoscopy under general anesthesia demonstrated a muco-
sal tear on the anterior bladder wall. Laparoscopy revealed 
free fluid in the recto-vesical pouch and para-colic gutters. 
A 1-cm defect was noted in the anterior bladder wall near 
the dome of the bladder. The defect was closed in 2 lay-
ers using a V-Lock (breaded polyglactin) suture. A leak test 
demonstrated water-tight closure of the bladder perforation. 
A urinary catheter was left in situ for 2 days. He was dis-
charged 4 days after the LA.

Case 3 

A 70-year-old male presented to the emergency department 
feeling unwell 2 days post-discharge following LA. He com-
plained of vomiting, abdominal pain, and an inability to void 
urine. On presentation, a urethral catheter was inserted and 
drained 300 ml of urine; however, this failed to resolve his 
discomfort. Computed tomography revealed free fluid in 
the abdomen and free air in the abdomen and bladder. An 
exploratory laparotomy demonstrated a defect in the dome 
of the bladder which was closed in 2 layers using absorbable 
sutures. A urinary catheter was left in place for 2 weeks. He 
was discharged 6 days following exploratory laparotomy. He 
reported some difficulty urinating following LA prior to his 
discharge and once again, as his post-void bladder scan did 
not reveal significant residual urine and he was comfortable 
on oral analgesics, he was discharged.

Case 4  

A 30-year-old male was undergoing a LA when an iatro-
genic bladder injury was identified. The injury occurred at 
insertion of the supra-pubic secondary port. The urologist 
on-call was contacted and a laparotomy was performed and 
the bladder defect was closed in 2 layers using absorbable 
polyglactin suture. A urinary catheter was left in place for 5 
days postoperatively. He was discharged 5 days after the LA.

All patients were followed up independently 8 weeks 
postoperatively in both the general surgical and urology 
out-patient clinics. Histology revealed acute appendicitis in 
all cases. All had successful trials of micturition following 
removal of urethral catheter and no patient reported subse-
quent voiding difficulties.

Discussion 

This study highlights the risk of secondary trocar induced 
iatrogenic bladder injuries during laparoscopic appendicec-
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tomy. The incidence of bladder injury was 0.36%. Although 
the incidence was low, our study serves as a stark remind-
er of the potentially serious and preventable complication 
of iatrogenic bladder injury during insertion of secondary 
(working) trocar during LA. 

Acute abdominal pain and suspected appendicitis are the 
most common causes of emergency surgical admissions. An 
accurate preoperative diagnosis at times can be extremely 
difficult. Although imaging modalities, such as computed 
tomography, may help in the diagnosis, they are not always 
readily available to emergency clinicians, especially outside 
of regular office hours.17 Thus appendicectomy remains the 
most frequently performed operation by residents and often 
performed outside normal working hours.18 LA is general-
ly accepted as a safe procedure and included as part of a 
general surgical curriculum.7,19 In a large national review 
of LA, Advani and colleagues demonstrated that resident 
involvement resulted in increased operative times and sig-
nificant increase in complications, regardless of their year 
in postgraduate training.10 Emergency cases performed “out 
of hours” are associated with increased risk of morbidity.20,21

Deferring appendicectomy for 12 to 24 hours so that it 
can be performed during daytime working hours does not 
increase rates of perforations or overall length of stay.22,23 In 
an effort to provide a cost-effective service, there has been 
recent centralization of surgical services in our region – the 
introduction of a surgical assessment unit, a “surgeon of 
the week,” and a full-time emergency theatre with resultant 
gradual shift towards daytime operating.24 However, this has 
not reduced the rate of negative appendicectomy and the 
risk of trocar-induced bladder injuries continues.

Debate remains regarding urethral catheterization prior to 
laparoscopic surgery. Although Levy and colleagues report-
ed only 0.36% (6/1671) of iatrogenic bladder injuries due 
to laparoscopic secondary port insertions in patients with-
out prior history of abdominal surgery, one of their young 
patients developed a horrendous complication – gangrene of 
the abdominal wall (necrotising fasciitis).25 The authors took 
into account all the laparoscopic cases (diagnostic and thera-
peutic), but failed to mention the study period. All but one 
of these patients underwent temporary preoperative in/out 
catheterization before surgery. It was not clear from the study 
the exact time of catheterization with regard to operative 
procedure.  Thus it is possible that the bladder had refilled 
between the in/out catheter and insertion of supra-pubic 
secondary trocar. On-table urethral catheterization and 
maintaining free drainage of urine during the laparoscopic 
procedure are likely to avoid these potentially preventable 
but serious consequences (clinical and medico-legal).

In a randomized, double blinded control trial (n = 262), 
Tang and colleagues reported  that during elective laparo-
scopic gynaecological surgery only 4% of their non-catheter-
ized group required urinary catheterization mid-procedure 

and no bladder injuries occurred.26 The authors have sug-
gested the identification of bladder margins intra-operatively 
and insertion of urethral catheter mid-procedure if necessary. 
In the emergency setting, such steps are likely to be incon-
venient. In our series, a consultant surgeon was consulted in 
all the cases of iatrogenic bladder injuries. This emphasizes 
the difficulty in identifying partially filled bladder during 
laparoscopy. The French College of Gynaecologists and 
Obstetricians recommend draining the urinary bladder prior 
to insertions of trocars.27

The prophylactic use of a bladder ultrasound scanner 
has been postulated previously. Greig and colleagues dem-
onstrated that voiding immediately preoperatively does 
not guarantee bladder emptying; 13% of these patients 
required catheterization due to post-void residuals greater 
than 300 mL.28 Moselhi and colleagues described the use 
of a portable ultrasound to assess the volume in the blad-
der immediately prior to laparoscopic gynaecology surgery; 
catheterization was performed if the estimated volume was 
greater than 100 mL.29 However, the availability of an ultra-
sound scanner and a trainee competent in ultrasonography 
were likely to limit its routine use. 

There is a lack of data on laparoscopic trocar insertion 
injuries at LA. Our study highlights the considerable clinical 
morbidity resulting from iatrogenic bladder injuries at LA in 
acutely unwell patients. These patients required prolonged 
urethral catheterization; 2 patients were discharged with 
catheters in-situ causing additional discomfort. Furthermore, 
this potentially preventable injury increases the length of stay 
in our already strained health service. A further non-clinical 
implication was the potential medico-legal issues associated 
with a preventable iatrogenic injury – this was not explored 
in this study.

Many institutions adopt policies requesting patients to 
empty their bladder immediately prior to surgery. However 
this method is clearly inadequate as reflected in our study. 
One possible explanation is the fact that patients, who are 
already in pain due to their appendicitis, are unable to 
completely void. Kashefi and colleagues reported a minor 
urethral injury incidence rate of 0.007% following male 
catheterization after a catheter education program,30 high-
lighting the relative ease and safety of urethral catheter-
ization. We feel that on-table urethral catheterization and 
maintaining free drainage of urine during the laparoscopic 
procedure are simple and safe ways to avert serious blad-
der injuries. This should be standard practice irrespective 
of surgeon experience.

Our study has limitations. This was a retrospective, small 
series, but this does highlight the seriousness of the issue. If 
one can avoid a surgical complication, even if it is rare, we 
should adopt a safer technique.
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Conclusion 

Iatrogenic secondary trocar induced bladder injuries are a 
rare but preventable and potentially serious complication of 
laparoscopic appendicectomy. On-table urethral catheter-
ization and maintaining continuous free drainage of urine 
during LA are safe and simple ways to prevent complications 
regardless of surgeon experience.
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