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Abstract Worldwide, increasingly complex surgery is being
performed laparoscopically; thus, laparoscopic complication
rates may be increasing. Reported risks from all complications
of laparoscopic surgery are between 1 and 12.5/1000 cases
and serious complications in 1/1000 cases. Accurate compli-
cation rates of surgery are difficult to obtain as most data are
from retrospective studies and may be incomplete. This paper
is a 10-year retrospective review of gynaecological laparo-
scopic complications from 1 January 2003 to 31 December
2012. Data sources are SEMAHELIX Hospital Database,
Gynaecology Complications Register, Clinical Governance
Records, Complaints and Legal Cases. Recorded complica-
tions were classified as diagnostic, sterilisations and therapeu-
tic laparoscopies. Further classifications are as follows: major
complications and type of injury (bowel, urological, vascular,
other), minor complications and failed sterilisations. Twenty-
nine complications were identified from 5128 laparoscopies;
total complication rate is 5.7/1000 procedures. Major compli-
cation rates are as follows: diagnostic, 2.2/1000; sterilisations,
3.3/1000; and therapeutic, 3.1/1000, subcategorised into bow-
el 1.4/1000, urological 0.2/1000 and vascular 1.2/1000. Our
total complication rate lies within published national rates.
Compared to published standards of major complications, di-
agnostic laparoscopy and laparoscopic sterilisation rates were
comparable. Conversely, our therapeutic laparoscopy compli-
cation rate was much lower. The highest complication rate
was in the failed sterilisation group; however, this rate is

within published sterilisation failure rates. Bowel and vascular
complications were comparable; minor complication rates
were low in all groups.
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Introduction

Globally, laparoscopic procedures have gained popularity for
diagnostic and sterilisation purposes, replacing the traditional
laparotomy and their complication rates [1–3]. Furthermore,
increasingly complex surgery is being performed
laparoscopically, and thus, laparoscopic complication rates
may be increasing worldwide [4, 5].

In the UK at present, approximately 250,000 women
undergo laparoscopic surgery annually. Reported risks
from all complications of laparoscopic surgery are be-
tween 1/1000 and 12.5/1000 cases, and serious complica-
tions occur in approximately 1/1000 cases [6]. However,
in the current climate of advancing complex laparoscopic
procedures, as most data are from retrospective studies,
the data may be incomplete. There are several well-
researched reasons why inadvertent surgical complica-
tions are underreported and why these numbers are diffi-
cult to obtain. Reasons can be divided into hospital re-
cording system errors, including incorrect coding, human
or individual errors and the reporting culture in the work-
place environment. Despite governing bodies’ encourage-
ment for healthcare professionals to be open and honest
with reporting errors, lack of disclosure persists [7]. Fear
of medico legal litigation among practitioners is a reason
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of error underreporting [7], although evidence supports
that disclosure does not increase litigation risk [8]. This
is not solely a surgeon’s issue, as there is published rec-
ognition that hospitals underreport their adverse events;
literature shows that for every disclosed hospital error,
20 incidents were not reported [9]. This study aimed to
avoid under-reporting of complications, by obtaining data
from four different sources.

Four large independent European studies have evaluat-
ed complication rates among gynaecological laparoscopic
procedures. The Finnish and Follow-up Finnish studies
were retrospective analyses of data reported to the
National Patient Insurance Association, which accurately
records and investigates all surgical complications for
financial compensation without proof of malpractice [10,
11]. The Finnish studied over 70,000 gynaecological
laparoscopic procedures; the Follow-up Finnish studied
over 32,000 procedures [10, 11]. The Dutch study was a
prospective multicentre observational study of major
complications in over 25,000 laparoscopic procedures
[5]. The French study was a multicentre collaborative
study of major complications in over 17,500 procedures
with both retrospective and prospective data [12].
Subsequent to this, a French survey on gynaecological
laparoscopy was published and revealed that the preva-
lence of severe complications could be three times the rate
published by referral centres for major procedures; ad-
vanced laparoscopic complication rates had not yet been
fully evaluated [13].

Total complication rates were reported between 3.3 and
5.7/1000 cases. The major complication rates of diagnos-
tic laparoscopy were reported between 0.6 and 2.7/1000
cases, and major complication rates among laparoscopic
sterilisation were between 0.8 and 4.5/1000 cases.
Therapeutic laparoscopic procedures were associated with
the highest rates of injury, with rates of major complica-
tions reported between 10.1 and 17.9/1000 cases [5,
10–12]. The major complication rates were subdivided
into rates of bowel injury, which were between 0.6 and
1.54/1000 cases; urological injury, reported between 0.14
and 2.5/1000 cases; and vascular injury, reported between
0.1 and 1.05/1000 cases [5, 10–12]. Furthermore, rates of
conversion to laparotomy of around 3.3/1000 cases were
reported [5, 12]. Mortality rates among laparoscopic sur-
gery were low, between 0 and 0.08/1000 cases [5, 10–12].
Minor complication rates were between 0.5 and 2.2/1000;
these included minor infections, mild haemorrhage,
voiding dysfunction and failed sterilisations.

The objective of our review was to determine the major
and minor gynaecological laparoscopic complication rates
at Shrewsbury and Telford Hospitals NHS Trust over the
last 10-year period and compare our results with the pub-
lished literature.

Methods

A 10-year retrospective review of all recorded gynaecological
laparoscopic complications at the Shrewsbury and Telford
Hospitals (SaTH) NHS Trust was conducted between 1
January 2003 and 31 December 2012. The main outcome
measure was complication rates in each category of laparos-
copy type (diagnostic laparoscopy, laparoscopic sterilisation,
therapeutic laparoscopy). Furthermore, complications were
further classified into type of major complication (bowel, uro-
logical, vascular, and other), minor complications and failed
sterilisations; complication rates were recorded. Data sources
included SEMAHELIX Hospital Database, Gynaecology
Complications Register, Clinical Governance Records,
Complaints and Legal Cases. Data were cross-correlated be-
tween all sources using patient identification details (namely,
the name, date of birth and unit number), clinical coding as per
ICD-10 and OPCS (4.6), and the recorded incident date.

Results

A total of 5128 gynaecological laparoscopic procedures were
included in the review: 1381 diagnostic laparoscopies, 1206
laparoscopic sterilisations and 2541 therapeutic laparoscopies.
Twenty-nine complications were identified; thus, the total
complication rate was 5.7/1000 laparoscopic procedures.

The major complication rates per type of laparoscopic pro-
cedure were 2.2/1000 diagnostic laparoscopies, 3.3/1000 lap-
aroscopic sterilisations and 3.1/1000 therapeutic laparosco-
pies. This is shown in Table 1 with comparisons against the
four independent European study results. Of the total number
of laparoscopies, rates of bowel injury were 1.4/1000 cases,
urological injury was 0.2/1000 cases and vascular injury was
1.2/1000 cases. This is shown in Table 2 with comparisons
against the four independent European study results.
Specifically, in the diagnostic laparoscopy group, there were
three major complications: two bowel perforations, one re-
quiring laparotomy and colostomy, and one vascular compli-
cation. In the laparoscopic sterilisation group, there were four
major complications: two bowel perforations, one requiring
ITU admission; one vascular injury to the iliac vein, requiring
ITU admission; and one postoperative laparotomy for
suspected bowel injury. In the therapeutic laparoscopy group,
there were eight major complications: three bowel perfora-
tions, one requiring laparotomy and ITU admission and one
requiring laparotomy and colostomy; one urological injury
(bladder perforation diagnosed during laparotomy for vascular
injury); and four vascular injuries, one of which required in-
traoperative laparotomy.

The minor complication rates for each type of procedure
respectively were 2.2/1000 diagnostic laparoscopies, 0.8/1000
laparoscopic sterilisations and 0.8/1000 therapeutic
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laparoscopies. Specifically, these were one perforation of uter-
us, one voiding difficulty, and one minor wound infection,
requiring oral antibiotics in the diagnostic laparoscopy group;
one small vaginal bleed in a patient who had undergone a
recent LLETZ procedure 5 weeks earlier in the laparoscopic
sterilisation group; and two minor wound infections were re-
corded in the therapeutic laparoscopy group. The rate of failed
laparoscopic sterilisation was 6.6/1000 sterilisations; there
was one recorded ectopic pregnancy among the eight recorded
failed procedures. This is demonstrated in Table 1 with com-
parisons against the four independent European study results
and summarised in Table 2.

Twenty-six complications were identified on the
SEMAHELIX Hospital Database; all of these matched the
26 complicat ions identif ied on the Gynaecology
Complications Register. Of the 37 Clinical Governance
Records, only 17 described actual surgical laparoscopic com-
plications; 14 of these were cross-correlated with the recorded
complication details on the SEMAHELIX Hospital Database;
3 were not recorded on the hospital database. These included
two major complications: one conversion to laparotomy for
left inferior epigastric vascular injury and one other vascular
injury, with a delay in obtaining intraoperative cross-matched
packed red-cell blood. The minor complication was a mild
postoperative laparoscopic wound infection, requiring oral

antibiotics. Only two out of the total of seven complaints
and legal cases described surgical laparoscopic complications;
both of these were cross-correlated with the identified compli-
cations on the SEMAHELIX Hospital Database.

In total, there were ten recorded intraoperative conversions
to laparotomy. These were categorised per type of laparosco-
py: one conversion to laparotomy was in the diagnostic lapa-
roscopy group, this identified a bowel injury; two conversions
to laparotomy occurred in the laparoscopic sterilisations
group, identifying one bowel injury and one vascular injury.
Seven conversions to laparotomy were recorded in the thera-
peutic laparoscopy group; these identified three bowel injuries
and four vascular injuries. Furthermore, during one of the
conversions to laparotomy for vascular injury, a bladder per-
forationwas also diagnosed. In addition, there was one record-
ed postoperative laparotomy. This was performed for
suspected bowel injury 2 days following a laparoscopic
sterilisation; however, no injury was found. Conversion to
laparotomy data are summarised in Table 2.

Discussion

Rates of adhesion formation at the umbilicus are reported in
50 % of patients with previous midline laparotomy and 23 %

Table 2 Major and minor
complication rates of all
laparoscopy types per 1000 cases
with literature comparison

Complication SaTH Finnish Finnish F/U Dutch French

Bowel 1.4 0.6 0.7 1.13 1.54

Urological 0.2 0.3 2.5 0.14 0.4

Vascular 1.2 0.1 0.1 1.05 0.97

Other 1.9

Intraop conversion
laparotomy

– – 3.3

Conversion
laparotomy

3.25

Conversion
laparotomy

0.2

Laparotomy postop

0.3

Incisional
hernia

Deaths/1000
procedures

0 0 0.03 0.08 0.06

Minor 1.0 2.2 – – –

Failed
sterilisation

1.8 – – – –

Table 1 Total complication rates
per 1000 cases with literature
comparison per type of
laparoscopy

Laparoscopy type SaTH Finnish Finnish F/U Dutch French

Total Major Minor

Diagnostic 4.4 2.2 2.2 <0.6 0.6 2.7 1.1
Sterilisation 4.1 3.3 0.8 <0.8 0.5 4.5

Therapeutic 3.9 3.1 0.8 10.1 12.6 17.9 5.2

Failed sterilisation 6.6 – – – – – –

Total complication rate (/1000) 5.7 3.6 4.0 5.7 3.3
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of patients following lower transverse abdominal incision
[14]. Past surgical history is of vital importance when contem-
plating future laparoscopic surgery, as laparoscopic entry is a
significant time when serious complications can occur [15]. It
is difficult to directly compare complications of laparoscopy
due to entry technique. Evidence from two large studies have
shown that in terms of bowel complications, there were re-
ported rates of 0.6/1000 cases with an open laparoscopic entry
technique, compared with 0.4/1000 cases when a closed entry
technique was employed [16, 17]. However, no significant
difference was demonstrated between open and closed lapa-
roscopic entry techniques in terms of vascular complications
[14].

Main findings

Our large review of 1528 procedures has demonstrated a total
gynaecological laparoscopic complication rate of 5.7/1000
procedures. This rate not only lies well within published na-
tional rates of between 1 and 12.5/1000 cases but also within
published rates from four independent large European studies
of gynaecological laparoscopic complication rates of between
3.3 and 5.7/1000 cases [5, 10–12].

Compared to published rates of major complications of
gynaecological laparoscopic surgery, our diagnostic laparos-
copy, laparoscopic sterilisation and total major complication
rates were comparable: specifically, 2.2/1000 compared with
0.6–2.7/1000, 3.3/1000 compared with 0.8–4.5/1000 and 2.9/
1000 compared with 1.4–5.2/1000, respectively [5, 10–12].
Rates of bowel and vascular complications were comparable.
Overall rates of conversion to laparotomy were very low;
however, the number of cases increased from one in the diag-
nostic laparoscopy group to two in the laparoscopic
sterilisation group and seven in the therapeutic laparoscopy
group.

The reported rate of major complications in our therapeutic
laparoscopy group was only 3.1/1000 cases; this figure is
much lower than similar studies published rates of between
10.1 and 17.9/1000 cases [5, 10–13]; a possible explanation
for this low figure may be because the four large European
studies included reported complications from all advanced
gynaecological laparoscopic procedures, including total lapa-
roscopic hysterectomy (TLH). The first laparoscopic hyster-
ectomy was performed in Finland in 1992 [18]. In the Finnish
study, most of the major complications occurred in the TLH
group: 64% in 1993, 61% in 1994; 94 % of the 18/20 bladder
injuries in the therapeutic laparoscopic group and 94 % of the
16/18 urethral injuries in the therapeutic laparoscopic group
occurred during TLH. In the Finnish follow-up study, 42 %
(3928/9337 cases) of the therapeutic laparoscopies were TLH;
75% of major complications occurred in this group, including
89 % ureteral injuries, when the injury was sustained during
the laparoscopic part of the TLH. In contrast, the Dutch study

reported that of the 49 % (71/145) of major complications that
occurred in the therapeutic laparoscopy group, only 16 oc-
curred during TLH, 16 % occurred during laparoscopic oo-
phorectomy and 24 % (17/71) occurred during extensive lap-
aroscopic adhesiolysis. Procedures performed in the therapeu-
tic laparoscopy group in our study included sterilisation (prin-
cipally Filshie Clips), LAVH, salpingoophorectomy, ovarian
cystectomy, excision and diathermy treatment to endometri-
osis, colposuspension and sacrocolpopexy. TLH was only in-
troduced into our Trust after the study period, which may also
explain our very low rate of only one urological injury; the
lowest rate among the literature quoted.

Conversely, our highest complication rate of 6.6/1000 pro-
cedures was shown in the failed sterilisation group; however,
this rate lies within recent published sterilisation failure rates
of between 1.1 and 19.3/1000 procedures [19]. The authors
believe that this seemingly high figure may be attributable to
the relatively static local population in Shropshire, who tend to
present back to the same Trust with pregnancy following lap-
aroscopic sterilisation. However, time between the
sterilisation procedure and the diagnosis of pregnancy was
not evaluated; thus, this may not represent a true laparoscopic
sterilisation surgical procedure failure, rather the known prob-
lem of recanalisation of the fallopian tube.

Over the last 15 years, practitioners have been aware that
complication incidence is far greater in practice than the pub-
lished literature suggests [20]. Incidents that result in patient
harm were most likely to be reported; however, doctors were
significantly less likely to report a surgical complication as an
incident, as generally they are not perceived as such [21]. In
our study, the SEMAHELIX Hospital Database failed to re-
cord twomajor complications. In total, the Hospital Electronic
Database recorded only 26 out of 29 complications; 76 proce-
dures were incorrectly recorded as gynaecological laparosco-
pies and were excluded from the data. The Hospital Electronic
Database recorded complications in three gynaecological lap-
aroscopy procedures where there were none. Improvement is
therefore required before the Hospital Electronic Database can
reliably be used to record gynaecology complication rates. In
the current climate of increasing complaints and litigation,
hospital Trusts must make every effort to improve and imple-
ment their processes of incident recording and reporting to
achieve accuracy, thus minimising incorrect information.

Strengths and limitations

This is a large retrospective review of gynaecological laparo-
scopic complications, including a total of 5128 laparoscopic
procedures over a 10-year period. Complication rates were
categorised into laparoscopy type (diagnostic laparoscopy,
laparoscopic sterilisation, therapeutic laparoscopy) and further
classified into type of major complication (bowel, urological,
vascular, and other), minor complications and failed
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sterilisations. These complications were collated using several
data sources including the SEMAHELIX Hospital Database,
the Gynaecology Complications Register, Clinical
Governance Records, and Complaints and Legal Cases.
Subsequently, data were cross-correlated between all sources
using patient identification details, clinical coding as per ICD-
10 and OPCS (4.6), and the recorded incident date.
Limitations in data cross-correlation occurred due to incom-
plete recording of complications on the SEMAHELIX
Hospital Database and inadequacy in the systems for main-
taining the Gynaecology Complications Register and Clinical
Governance Records and recording all the Complaints and
Legal Cases.

Interpretation (in light of other evidence)

Our total complication rate among gynaecological laparoscop-
ic procedures lies within published national rates. Major com-
plications in patients undergoing diagnostic laparoscopy and
laparoscopic sterilisation were comparable to those in the lit-
erature. However, major complications in patients undergoing
therapeutic laparoscopy were much lower. This may be a rep-
resentation of the types of procedures being performed; during
our study period, TLH procedures were not being performed
in the Trust. Thus, hospitals performing increasingly advanced
operative laparoscopic procedures are potentially more likely
to have a higher complication rate.

Conclusion

Our total gynaecological laparoscopic complication rate
of 5.7/1000 is within the published national rates of
between 1 and 12.5/1000 cases. Compared to published
standards of major complications, our diagnostic laparos-
copy, laparoscopic sterilisation and total major complica-
tion rates are comparable. Our highest complication rate
was in the failed sterilisation group of 6.6/1000 proce-
dures; however, this rate lies within recent published
sterilisation failure rates of between 1.1 and 19.3/1000
procedures. Conversely, our therapeutic laparoscopy com-
plication rate of 3.1/1000 cases was much lower than the
reported rates of between 10.1 and 17.9/1000 cases in the
literature. Our rates of bowel and vascular complications
were comparable to published rates of major complica-
tions of gynaecological laparoscopy. Total complication
rates were comparable to literature rates; only one
urological injury was reported; the lowest rate among
the literature; no deaths were reported, and our overall
rates of conversion to laparotomy were very low.
Furthermore, the minor complication rates were low in
all laparoscopy groups.

As regulatory bodies (Care Quality Commission), national
bodies (Royal College Of Obstetricians & Gynaecologists),
local bodies (Care Commissioning Groups, Trust Clinical
Governance Bodies and Medical Directors), the media and
patients all scrutinise the efficacy and risks of surgical proce-
dures, it is important that the statistics are accurate and that
organisations have comprehensive mechanisms to improve
patient care and safety.

There are significant patient costs of surgical compli-
cations, including distress, delay in recovery, occasional
loss of function or impaired lifestyle and impaired confi-
dence in clinical care. For the Trust/organisation, compli-
cations result in the expenditure of significant time and
resources to identify and address the issues to achieve
resolution of the problem for the particular patient affect-
ed, improve patient care and to reduce complication rates,
where possible. For the NHS and funding organisations,
complication rates may be used as a measure of quality of
care and result in increased costs of a service. Thus, any
measures taken to reduce the incidence or impact of sur-
gical complications are valuable. No attempt was made to
calculate the cost of complications to the Trust, but this
would be a useful exercise in the future, as it has been
shown that implementing a programme of full disclosure
of medical errors with compensation can be achieved
without increasing total claims and liability costs [22].

In view of the imperfect Hospital Electronic Database in
accurately recording gynaecological laparoscopic complica-
tions, our recommendations are to prospectively record data
on all laparoscopic complications and to further evaluate our
process of coding for gynaecological complications on the
Hospital Electronic Database, using this to produce a dash-
board of our local complications. The Clinical Governance
Processes in the organisation should be used to validate the
hospital electronic recording of surgical complications. These
processes can potentially be extended to cover other endosco-
py procedures, particularly hysteroscopic complications.
Furthermore, in order to accurately document and inform pa-
tients of complication rates of increasingly complex laparo-
scopic surgery, such as TLH, we plan to conduct a prospective
review for our Trust and again compare these results with
current literature.

This 10-year review aims to raise readers’ awareness of
the current methods of recording laparoscopic complica-
tions and may encourage gynaecological departments to
accurately record surgical complications rates and im-
prove reporting compliance, to enable the Clinical
Governance Processes to address these complications
(particularly using root cause analysis). The overall objec-
tives should be to publish accurate complication rates and
reduce risk of complications, aid patient decisions regard-
ing surgery, improve patient safety and to enable
benchmarking for comparison.
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