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Abstract Background. In laparoscopic surgery errors are unavoidable and require proper
acknowledgment to reduce the risk of intraoperative and accurately assess the appropriate
therapeutic approach. Fortunately, their frequency is low and cannot overshadow the
benefits of laparoscopic surgery.

Materials and Methods. We made an epidemiological investigation in General
Surgery Department of Emergency Clinical Hospital "St. John" Bucharest, analyzing 20
years of experience in laparoscopic surgery, during 1994-2014. We wanted to identify
evolution trends in complications of laparoscopic surgery, analyzing the dynamic of
errors occurred in all patients with laparoscopic procedures.

Results. We recorded 26847 laparoscopic interventions with a total of 427 intra-or
postoperative complications that required 160 conversions and 267 reinterventions to
resolve inconsistencies. The average frequency of occurrence of complications was
15.9%0 (15.9 of 1,000 cases). In the period under review it was a good momentum of
laparoscopic procedures in our department. Number of minimally invasive interventions
increased almost 10 times, from 266 cases operated laparoscopically in 1995 to 2638
cases in 2008. Annual growth of the number of laparoscopic procedures has surpassed the
number of complications.

Conclusions. Laborious work of laparoscopic surgery and a specialized centre with
well-trained team of surgeons provide premises for a good performance even in the
assimilation of new and difficult procedures.
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Introduction

The complication itself is the consequence of
either intraoperative incidents/ accidents (recognized
or overlooked) or improper laparoscopic technique, all
competing inevitably to the emergence of
intraoperative inadvertences. Not infrequently we have
experienced incidents related to the access into the
peritoneal cavity. More than once have we been
confronted with  hemorrhagic incidents while
attempting to gain access into the peritoneal cavity.
These incidents appear at the beginning of the surgical
procedure, are obvious, have an important
psychological impact and can, in some situations, mark
the progress of the entire operation. If at the beginning
of our laparoscopic experience we used to consider
that lesions of parietal vessels raise no particular
therapeutic problems, we have presently reconsidered
our attitude concerning parietal hemorrhagic incidents
in certain patient categories (patients with hepatic
cirrhosis, obese patients, hemodialysis patients, etc.)
(1-3).

In order to avoid iatrogenic parietal or visceral
lesions, we prefer to insert the first trocar in the
“open”, Hasson’s manner. At the same time, lesions of
intra- or retroperitoneal vessels (aorta, cava) impose
precise recognition and prompt treatment because they
pose a vital danger to the patient (4-7).

Medical equipment are complex systems in which
human error, derived from one or more participants
(medical staff, technical staff), could affect their
correct operation. Existing statistics show that human
error is the origin of 20-90% of cases of malfunction.
This leads to the need to include human error in the
assessment of the security of a system, for a realistic
assessment of the risk to be made (8). The concept of

human error can be defined as an action that exceeds a
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certain limit of acceptability and is in most cases the

result of the unpredictability of human behavior.

Note the classification of errors: errors caused by
lack of proficiency, errors caused by breach of the
rules, procedures, protocols and errors generated by

knowledge level (9, 10).
Obijectives

Identify evolution trends in complications of
laparoscopic surgery, analyzing the dynamic of errors

occurred in all patients with laparoscopic procedures.

Materials and Methods
The purpose of this work consists in evaluating the

tendency of evolution of complications occurred in
case of laparoscopic surgeries and the factors that
favor their occurrence. As a consequence of the
research theme, the desire of obtaining an effective
management  of  postoperative  morbidity and
decreasing the death rate (now estimated at 1-2% in
case of minimally invasive surgery) should be the
fundamental concern of any laparoscopic surgery
centre. The study aims to answer some relevant
questions, such as:

e What are the complications occurring diseases
treated laparoscopically?

e What are the risk factors responsible for the
appearance of complications in laparoscopic
surgery?

e When do the intraoperative incidents occur and
how they appear?

e What were the mechanisms behind the occurrence
of complications?

e What is

laparoscopic surgery?

the severity of complications in

To meet the objectives it was used a descriptive

epidemiological investigation, followed by an
analytical epidemiological investigation.
We conducted a retro- prospective analysis based

on the laparoscopic experience of the General Surgery
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Clinic in the Clinical Emergency Hospital “Sf. Ioan” in
the last 20 years (1994-2014). The clinic has 3
laparoscopy lines fully equipped, with advanced
surgical instruments, with various degrees of wear. We
have 2 ” High Definition” laparoscopic kits, vascular
sealing device (LigaSure) and ultrasonic dissection
(Ultrascission).
There were used three statistical data sources:
e Existing statistics in the Clinical Emergency
Hospital “Sf. Ioan” Bucharest.
e Patient observation charts.
e Operation protocols provided data on the nature of
laparoscopic surgery, emergency oOr non-emergency
(scheduled or elective surgery), the training level of
the operating surgeon in laparoscopic surgery, time of
the incident or complication, the mechanism of
appearance, the way of solving by laparoscopic
surgery (relaparoscopy) or conventional surgery.
e Limits of the study are determined by the
retrospective selection of cases plus the heterogeneity
of the surgical experience of the operating surgeon and
the laparoscopic team — the surgeries were performed
by a large number of surgeons (20 residents, specialists
and primaries).

Results

In this work, in order to identify the risk factors
involved in the appearance of complications. We
recorded 26847 laparoscopic interventions with a total
of 427 intra-or postoperative complications that
required 160 conversions and 267 reinterventions to
resolve inconsistencies (Table 1).

In laparoscopic surgery, the same as classic, errors
are unavoidable and require proper acknowledgment to
reduce the risk of intraoperative and accurately assess
the appropriate therapeutic approach. The average
frequency of occurrence of complications was 15.9 %o

(15.9 of 1,000 cases) (Figure 1).

0
1595 266 11 3
19% 448 16 8
1997 593 3 9
1998 6a7 13 3
1553 799 10 11
2000 859 3 7
2001 1101 3 3
2002 1619 5 10
2003 1255 3 13
20028 1256 r 11
2005 1594 8 10
2006 1939 3 18
2007 1850 8 5}
2000 7638 3 36
2009 7782 10 28
2010 2227 10 a7
2011 2012 5 20
2012 1607 13 []
2013 1584 15 5
_TOtAL 26847 160 267

Table 1. Results of laparoscopic experience (1994-
2014) Department of General Surgery, “Sf. Ioan”
Clinical Emergency Hospital, Bucharest

Laparoscopic procedures:
26847 cases

1

Intra-or postoperative complications
427 cases (1.59%)

/\

Conversions Reinterventions
160 (0,599%) 267 (0,994%)

15.9 %o
(15,9 of 1,000 cases)

Figure 1. Average frequency of occurrence of
complications, after Draghici I. Meta-analysis of
errors and complications from a laparoscopic
training center. CD-ROM Litera AVN Chisinau
2014, ISBN 978-9975-74-618-2
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Figure 2. 20 years of laparoscopic surgery Clinical
Emergency Hospital “Sf. Tloan” Bucharest,
Department of General Surgery; after Draghici L
Meta-analysis of errors and complications from a
laparoscopic training center
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In the period under review it was a good

momentum of laparoscopic procedures in our

department.  Number of minimally invasive
interventions increased almost 10 times, from 266
cases operated laparoscopically in 1995 to 2638 cases
in 2008 (Figure 2). Annual growth of the number of
laparoscopic procedures has surpassed the number of
complications. In 1994-2014 we required 160
conversions and 267 reinterventions to resolve the
postoperative

complications  of  laparoscopic

procedures (Figure 3).

—Conversions: 160
—~Rei nterventions: 267
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Figure 3. Evolution of conversions and
reinterventions; after Draghici 1. Meta-analysis of
errors and complications from a laparoscopic
training center, CD-ROM Litera AVN Chisinidu
2014, ISBN 978-9975-74-618-2

Based on literature and empirical observations

made during laparoscopic practice, but also

constrained by the small number of complicated cases

that | have had | grouped the reasons for conversions

and reinterventions into:

e Post-surgery peritonitis ("peritonitis"
complications) - 150 cases (35,12%);

e Bleeding complications - 119 cases (27.86%);

e Perforation of hollow organs - 30 cases (7,02%);

e Obstruction of the digestive tract - 21 cases
(4,91%);

e Pneumothorax - 7 cases (1,63%);

e  Other causes - 100 cases (23,41%);
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Discussions

The case analysis allowed us to identify sources of
bleeding frequently encountered in practice. They had
their origin at both parietal (trocar holes) level and in
various vascular structures of viscera (short gastric
vessels, vascular colon

cystic artery, pedicles,

urogenital, splenic pedicle etc.), parenchymatous
organs (liver, spleen, kidneys, adrenal glands, lymph
nodes, etc.) or mesenteries (the great omentum,
mesentery, round ligaments, gastrosplenic,
mezosalpinx etc.). We want to draw attention though
to some bleeding sources less frequent in practice, but
not unimportant. For example, we have experienced
bleeding from the points of attachment of various
prosthetics or from the mechanical suture of gastric
segments in bariatric operations (11, 12).

Rarely was

post laparoscopy peritonitis a

consequence of intracavitary visceral perforation
(7,02%), events that could be related particularly to the
access to the peritoneum. Most often this type of
complication was the result of laparoscopic gestures
performed beyond the first time. Recognition and
immediate resolution of any perforation incident is a
prerequisite for a favourable post-surgery evolution of
patients. The analysis of septic complications included
both abscesses/parietal suppurations and
intraperitoneal septic processes (peritonitis, abscess)
(13-15).

A number of 128 “other complications” have been
reported others than those septic or bleeding ones
(0,47% of 26847 of laparoscopy surgeries). Out of the
“other complications” encountered in out practical
work, we mention some intraoperative incidents and
post-surgery complications: major bile duct avulsion,
perforation of the oesophagus, small intestine and

colon, stump appendix amputation with wire ligature
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excessively tight, eventration of the trocar, a drainage
tube left in the peritoneal cavity, inefficient bariatric
devices, mechanical complications caused by bariatric
devices (gastric dilatation with gastric banding, band
intragastric migration, connection tube migration, ring
slip, etc.), metabolic complications of bariatric
surgery, technical problems (light source, camera,
cautery), difficulties in handling modern tools (stapler,
morsel, etc.) (16-19).

Reinterventions rate in our study (267
reinterventions in 26847 laparoscopic surgeries =
0,99%) is in line with data in the literature. Schick et
al. (20) believes that the reduced rate of reinterventions
in  laparoscopic  appendectomy  (4.2%) could
recommend the method as a technique of training of
young specialists. By analogy, we can say that the
celioscopic method as a whole is recommended to the
new generations of surgeons (21, 22).

We have also considered reintervention according
to how they are performed, but not relating them to the
total

complications, considering that the solving

methods largely reflect the maturity of the

laparoscopic teams. From the analysis of the
distribution of cases with (classical, laparoscopic,
endoscopic) reinterventions, we found that: the
decision of reintervention must be timely in order not
to endanger the patient's life; the celioscopic method
was preferred to open surgery, in order to perform

certain reinterventions (23).

Conclusions

Laborious work of laparoscopic surgery and a
specialized center with well-trained team of surgeons
provide premises for a good performance even in the
assimilation of new and difficult procedures. For a

complete analysis of the dynamics of errors in

laparoscopic surgery requires a long experience of 6.

about 10-20 years.

References
1. Clavien, Pierre A, Barkun J, de Oliveira ML,
Vauthey JN, Dindo D, Schulick, RD, de
Santibaries E, Pekolj J, Slankamenac K, Bassi
C, Graf R, Vonlanthen R, Padbury R, Cameron
JL, Makuuchi M. The
Classification of Surgical

Clavien-Dindo
Complications:
Five-Year Experience. Ann Surg. 20009;
250(2): 187-196. PMID: 19638912
https://doi.org/10.1097/SLA.0b013e3181b13c
a2

2. Clavien PA, Sanabria JR, Strasberg SM.

Proposed classification of complications of
surgery  with
cholecystectomy. Surgery 1992; 111(5): 518-
26. PMID: 1598671

examples of utility in

3. Fransen SA, van den Bos J, Stassen LP, Bouvy

ND. Is Single-Port Laparoscopy More Precise
and Faster with the Robot? J Laparoendosc
Adv Surg Tech A. 2016; 26(11): 898-904.
PMID: 27705082
https://doi.org/10.1089/lap.2016.0350

4. Law KE, Gwillim EC, Ray RD, D'Angelo AD,

Cohen ER, Fiers RM, Rutherford DN, Pugh
CM. Error
residents' repeated motor coordination errors.
Am J Surg. 2016; 212(4): 609-614. PMID:
27586850

https://doi.org/10.1016/j.amjsurg.2016.07.003

tolerance: an evaluation of

5. Marutani T, Kato T, Tagawa K, Tanaka HT,

Komori M, Kurumi Y, Morikawa S. Active
and Passive Haptic Training Approaches in
VR Laparoscopic Surgery Training. Stud
Health Technol Inform. 2016; 220: 215-8.
PMID: 27046581

Carrasco-Prats M, Soria AV, Lujan-Mompean
J. A. Role of appendectomy in training for

31


https://doi.org/10.1097/SLA.0b013e3181b13ca2
https://doi.org/10.1097/SLA.0b013e3181b13ca2
https://doi.org/10.1089/lap.2016.0350
https://doi.org/10.1016/j.amjsurg.2016.07.003

10.

11.

12.

13.

laparoscopic surgery. Surg Endosc. 2003;
17(1): 111-4. PMID: 12239644
https://doi.org/10.1007/s00464-001-9199-y

Bogdanova R, Boulanger P, Zheng B. Depth

Perception of Surgeons in Minimally Invasive
Surgery. Surg Innov. 2016; 23(5): 515-24.
PMID: 27009686
https://doi.org/10.1177/1553350616639141
Cordick CM, Lecuru F, Robin F, Boucaya V,
R.  Morbidity
Gynecological

Taurelle in  Laparoscopic

Surgery: Results of a
Prospective Single-Center Study. Surg Endosc
1999; 13(1): 57-61. PMID: 9869690
https://doi.org/10.1007/s004649900898

Hanney RM, Carmalt HL, Merrett N, Tait N.

Vascular

Injuries  during  Laparoscopy
Associated with the Hasson Technique. Letter
to the editor: J Am Coll Surg. 1999; 188(3):
337-8. PMID: 10065829

Harkki-Siren P, Kurki T. A Nationwide
Analysis of Laparoscopic Complications.
Obstet Gynecol 1997; 89(1): 108-12. PMID:
8990449 https://doi.org/10.1016/S0029-
7844(96)00390-0

Heshizume M, Sugimachi K. Needle and

Trocar Injury during Laparoscopic Surgery in
Japan. Surg Endosc 1997; 11(12): 1198-201.
PMID: 9373293
https://doi.org/10.1007/s004649900568

He W, Zheng B. Collaborative performance in

laparoscopic teams: behavioral evidences from
simulation. Surg Endosc. 2016; 30(10): 4569-
74. PMID: 26895913
https://doi.org/10.1007/s00464-016-4794-0
Saville LE, Woods MS. Laparoscopy and

Major Retroperitoneal Vascular Injuries

14.

15.

16.

17.

18.

19.

Liviu Draghici et al.

(MRVI). Surg Endosc 1995; 9(10): 1096-100.
PMID: 8553211
https://doi.org/10.1007/BF00188995

Deziel DJ, Millikan KW, Economou SG,
Doolas Alexander, Ko ST, Airan MC.
Complications of Laparoscopic

Cholecystectomy: A National Survey of 4,292
Hospitals and an Analysis of 77,604 Cases.
Am J Surg. 1993; 165(1): 9-14. PMID:
8418705 https://doi.org/10.1016/S0002-
9610(05)80397-6
Laparoscopic

Intraperitonealization of
Accidentally Misplaced Peritoneal Dialysis
Kumar S, Sharma AP, Chaudhary GR, Rathi
M. Catheter: A Salvage Procedure. Perit Dial
Int. 2016; 36(1): 112-4. PMID: 26838995
Corson SL, Chandler JG, Way LW. Survey of
Laparoscopic  Entry Injuries  Provoking
Litigation. J Am Assoc Gynecol Laparosc
2001; 8(3): 341-7. PMID: 11509771
https://doi.org/10.1016/S1074-3804(05)60328-3

Polterauer S, Husslein H, Kranawetter M,

Schwameis R, Reinthaller A, Heinze G,
Grimm C. Effect of Preoperative Warm-up
Exercise Before Laparoscopic Gynecological
Surgery: A Randomized Trial. J Surg Educ.
2016; 73(3): 429-32. PMID: 26778744
https://doi.org/10.1016/j.jsurg.2015.11.017

Yu D, Lowndes B, Morrow M, Kaufman K,
Bingener J, Hallbeck S. Impact of novel shift

handle laparoscopic tool on wrist ergonomics
and task performance. Surg Endosc. 2016;
30(8): 3480-90. PMID: 26541720
https://doi.org/10.1007/s00464-015-4634-7

Dragomirescu C, Copaescu C, Munteanu R,

Draghici L. Reinterventii laparoscopice.

32


https://doi.org/10.1007/s00464-001-9199-y
https://doi.org/10.1177/1553350616639141
https://doi.org/10.1007/s004649900898
https://doi.org/10.1016/S0029-7844(96)00390-0
https://doi.org/10.1016/S0029-7844(96)00390-0
https://doi.org/10.1007/s004649900568
https://doi.org/10.1007/s00464-016-4794-0
https://doi.org/10.1007/BF00188995
https://doi.org/10.1016/S0002-9610(05)80397-6
https://doi.org/10.1016/S0002-9610(05)80397-6
https://doi.org/10.1016/S1074-3804(05)60328-3
https://doi.org/10.1016/j.jsurg.2015.11.017
https://doi.org/10.1007/s00464-015-4634-7

Incidents in laparoscopic surgery

20.

21.

22.

Chirurgia 2001,
12731189

Jenkins JT, Currie A, Sala S, Kennedy RH. A
multi-modal

96(5): 469-477. PMID:

approach to training in
laparoscopic colorectal surgery accelerates
proficiency gain. Surg Endosc. 2016; 30(7):
3007-13. PMID: 26487223
https://doi.org/10.1007/s00464-015-4591-1
Hu JS, Lu J, Tan WB, Lomanto D. Training

improves laparoscopic tasks performance and

decreases operator workload. Surg Endosc.
2016; 30(5): 1742-6. PMID: 26173550
https://doi.org/10.1007/s00464-015-4410-8

Ni M, Mackenzie H, Widdison A, Jenkins JT,
Mansfield S, Dixon T, Slade D, Coleman MG,
Hanna GB. What errors make a laparoscopic

23.

cancer surgery unsafe? An ad hoc analysis of
the
laparoscopic

competency assessment in National

Training  Programme  for
colorectal surgery in England. Surg Endosc.
2016; 30(3): 1020-7. PMID: 26099620
https://doi.org/10.1007/s00464-015-4289-4

Schick KS, Huttl TP, Fertmann JM, Hornung
HM, Jauch KW, Hoffmann JN. A critical
analysis of laparoscopic appendectomy: how
with 1,400

innovative treatment to become

experience appendectomies
allowed
standard in a university hospital. World J Surg.
2008; 32(7): 1406-13. PMID: 18224478

https://doi.org/10.1007/s00268-007-9429-0

33


https://doi.org/10.1007/s00464-015-4591-1
https://doi.org/10.1007/s00464-015-4410-8
https://doi.org/10.1007/s00464-015-4289-4
https://doi.org/10.1007/s00268-007-9429-0

