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Abstract

The anatomy of the human being has not changed. However, technical developments in operating materials and
methods call for improvements in surgical procedures as well as the management of complications. A funda-
mental distinction between any operating method and laparoscopy is that, in the latter, the initial entry is usually
performed in blind fashion. Blind entry may result in vessel or organ damage, especially in patients who have
undergone previous surgery. One of the difficulties associated with the entry is that the damage may not be
identified immediately and then necessitate major abdominal repair. Furthermore, the improvement of surgical
instruments and techniques enables the surgeon to perform even major operations by the laparoscopic approach.
This is associated with renewed learning curves and a high rate of complications due to vascular, bowel, uterine,
or bladder damage. The improvement of surgical techniques must be accompanied by advancements in the
management of complications. The aim of this review is to address the risks of laparoscopy as well as their
correct and professional management. ( J GYNECOL SURG 33:81)
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Introduction

The anatomy of the human being has not changed.
However, technical developments in operating materials and

methods call for improvements in surgical procedures as well as
the management of complications. A fundamental distinction
between any operating method and laparoscopy is that, for the
latter, the initial entry is usually performed in a blind fashion.
Blind entry may result in vessel or organ damage, especially in
patients who have undergone previous surgery. One of the dif-
ficulties associated with the entry is that the damage might not be
identified immediately and then could necessitate major ab-
dominal repair. Furthermore, the improvement of surgical in-
struments and techniques enables the surgeon to perform even
major operations using the laparoscopic approach. This is asso-
ciated with renewed learning curves and a high rate of compli-
cations due to vascular, bowel, uterine, or bladder damage. The
improvement of surgical techniques must be accompanied by
advancements in the management of complications.

Counseling and Informed Consent

Patients undergoing laparoscopic procedures must be in-
formed of the risks and potential complications as well as

alternative surgical methods. Counseling before laparoscopy
should include a discussion of the entry technique used and
the risks associated with laparoscopic entry1,2: injury to the
bowel; the urinary tract; blood vessels; omentum; and other
surrounding organs. Potential complications at a later point
in time include wound infections, pain due to adhesions, and
the formation of hernias.

The counseling must include the patient’s individual risk
depending on his/her body mass index, potential obesity, or
significant underweight, as well as any immunosuppression
that may be present. Depending on the patient’s medical
history, it would be important to take anatomical mal-
formations, midline abdominal incisions, and/or a history of
peritonitis or inflammatory bowel disease into account.3,4

Trocar Placement

Elevation of the abdominal wall by means of a sufficient
pneumoperitoneum is a precondition for safe trocar inser-
tion. Excepted from this rule is blind entry without a
pneumoperitoneum. An insufflation pressure up to 25 mm
Hg can be tolerated by the patient. The optic trocar may be
placed indirectly (10 mm) or in two steps, inserting a 5-mm
trocar first and then dilating to 10 mm in case the surgeon
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anticipates any bleeding, intra-abdominal abnormality, or
adherent bowel loops. If the surgeon suspects adherence of
the bowel in the umbilical region, the primary trocar site
must be visualized from a secondary port site, such as the
lower abdominal wall, with a 5-mm laparoscope (Fig. 1).3

All ancillary trocars must be inserted with an intra-
abdominal pressure of 20–25 mm Hg under direct vision in
order to achieve the maximum distance between the ab-
dominal wall and the inner organs. The inferior epigastric
vessels are visualized laparoscopically, whereas the su-
perficial vessels can be visualized by diaphanoscopy.
Thus, it is ensured that the entry points are at a distance
from the respective vessels (Figs. 2 and 3). The number of
ancillary trocars may vary, but all of them must be in-

serted under direct viewing. For safe insertion, the two
major superficial vessels in this region (i.e., the superficial
epigastric artery and the superficial circumflex iliac artery)
must be avoided.3,5–7

For a patient with a significantly high risk of adhesions, a
history of abdominal surgery including caesarian section, a
large fibroid uterus, an umbilical hernia, large ovarian cysts,
preperitoneal gas insufflation, or failed umbilical entry,
Palmer described in 1974 an abdominal entry point in the
midclavicular line, *3 cm below the costal margin.6 Pal-
mer’s point can be used for the Veress needle as well as for
small trocars. In patients with scars or previous operations in
the upper left quadrant, the Lee-Huang point is an alterna-
tive (Fig. 4).

FIG. 1. (A) Entering the
primary trocar site with a
5-mm optical trocar; stool is
visible in the distant parts of
the trocar. (B) The injury is
clearly seen after inserting an
ancillary trocar in the lower
abdomen. It is important to
leave the primary trocar in its
respective location. (C) After
mobilizing the adhesions that
fixed the bowel to the ab-
dominal wall, (D) the de-
fect can be demarcated and
sutured.

FIG. 2. Secondary trocar
placement, left lower ab-
dominal entry. (A) The three
plicae are visualized. (B) The
palpating finger is showing
the area lateral to the lateral
umbilical fold. (C) Entry of
the sharp ancillary trocar
lateral to the lateral umbilical
fold. (D) Once the perito-
neum has been penetrated,
the trocar heads toward the
fundus of the uterus and thus
avoids injury to the major
vessels and the bowel.
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Indications for the use of Palmer’s point are the following:

� After two failed attempts to achieve subumbilical
insufflation

� Very obese patients
� Patients who have undergone previous abdominal

surgery and/or those with suspected intra-abdominal
adhesions

� Patients with previous longitudinal abdominal incisions.

Complications in Port Placement

Complications of laparoscopy can be divided into early
complications, which are recognized immediately and can
be resolved instantly, and delayed or late complications that
occur after a time interval in the postoperative period. The
latter are more difficult to manage because the patients will
have been discharged from the hospital or the symptoms
may be unspecific.8,9

FIG. 3. (A) Acute bleeding
from the inferior epigastric
artery. (B and C) The sur-
geon’s view is obliterated
within seconds. Blood flows
at the site; the situation is
obviously precarious. (B–D)
The artery is closed by the
inside-out suturing technique
and the suture is fixed to the
abdomen.

FIG. 4. (A) The Lee-
Huang point can be palpated
directly beneath the xiphoid.
(B–D) Alternative entry site
showing Palmer’s point. It is
situated in the midclavicular
line, about 3 cm below the
costal margin, and is used in
patients with known or antici-
pated umbilical adhesions.
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Laparoscopic entry lesions may be classified as follows:

� Type 1 injuries—Damage to major blood vessels or the
bowel in a normal location, caused by entering with the
Veress needle or the primary trocars (0.1–0.4%)

� Type 2 injuries—Damage to vessels in the abdomi-
nal wall and to the bowel adherent to the abdominal
wall, both caused by the Veress needle or the pri-

mary trocar; type 2 lesions may occur regardless
of whether the mode of access is laparotomy or
laparoscopy.

Complications associated with laparoscopy vary, de-
pending on the experience of the surgeon and the medical
staff as well as the wide range of operational demands.
Complication rates vary between 0.1% and 1.3%.

FIG. 5. (A) Monopolar dril-
ling of the ovary just before
ending the operation. (B) The
final view reveals a massive
retroperitoneal hematoma in-
creasing in size. (C) Detailed
inspection of the retroperiton-
eum shows a laceration just
above the vena cava.

FIG. 6. (A) Morcellation of a medium-sized uterus. (B) The morcellator has been inserted into the midline; this ensures
the best overview and the greatest distance to the organs. (C and D) Grasping the remaining uterus. (E) The tenaculum has
grasped a small intestinal sling but, as the area of interest is not in the middle of the picture and the camera is too far away,
the problem is not identified. (F) The surgical team identifies the bowel injury only after morcellation of the intestine.
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FIG. 7. A 32-year-old pa-
tient with continuous vaginal
bleeding, para 1, with sus-
pected placental remnants 5
weeks after delivery. (A and
B) The soft anterior wall of
the enlarged uterus was per-
forated during curettage for
removal of placental remnants.
The extent of perforation was
identified during the simulta-
neous laparoscopy. Active
bleeding, hematoma, and free
fluid (rinsing fluid used for
hysteroscopy). (C and D) The
hole can be closed with a thick
monofilament suture and in-
tracorporeal knotting.

FIG. 8. The same patient as in Figure 7. (A) Attempt to perform curettage under laparoscopic vision reveals a second
perforation at the cervico-corporal transition. Only the peritoneum of the bladder has remained intact. (B) Immediate
subperitoneal bleeding. (C) An early attempt to manage the area of perforation by performing a hysteroscopy leads to a
large edema in the subperitoneal space. (D) The peritoneum needs to be opened. After complete exposure of the anterior
uterine wall down to the vagina, the sole hysteroscope is inserted without dilution medium, the perforation is demarcated
and treated under laparoscopic vision. The left forceps is used to pull the distal part of the perforated tissue onto the distal
part of the hysteroscope. The distal portion of the uterine corpus can now be examined.
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The establishment of laparoscopic surgery for routine
procedures at university teaching hospitals as well as at
small county hospitals has enhanced the quality of the sur-
geon’s work, which is now associated with a shorter learn-
ing curve. This advancement has been accompanied by a
lower rate of complications. The development of laparo-
scopic instruments and optic transmission has also contrib-
uted to this phenomenon.

More than 50% of all laparoscopic injuries are known to
occur during the initial entry steps: insertion of the Veress
needle or blind entry; creation of a pneumoperitoneum;
and insertion of the primary trocar. Accordingly, the in-
cidence of injuries has been reduced significantly in the
last 3 decades. Injury to the bowel occurs in 0.04% and to
major vessels in 0.02%–0.04% of all laparoscopic pro-
cedures. Nevertheless, 30%–50% of bowel injuries and

FIG. 9. The same patient
as in Figures 7 and 8. (A)
After complete exposure of
the anterior uterine wall, only
the vesicovaginal ligament is
preserved. (B) A probe is in-
serted into the cervix and (C)
directed into the uterine cavity
under laparoscopic guidance.
The defect is bridged by the
probe and closed easily by
making intracorporeal full-
thickness sutures to the wall.
(D) Hysteroscopic view of
placental remnants, which may
then be removed in a stepwise
manner. After closure of the
defect there is no further leak-
age and the dilution medium
permits intrauterine vision.

FIG. 10. A 35-year-old pa-
tient, para I, after cesarean
section in a developing country
(A), with a suspected defect of
the cesarean scar. Hystero-
scopy shows the margin of the
intact wall; the defect seems to
be covered by peritoneum
alone. (B) The laparoscopic
view shows a strong adhesive
cord of the anterior uterine wall
to the anterior abdominal wall.
After opening the left (C) and
the right (D) anterior leaf of the
broad ligament, the bladder can
be kept at a distance and the
uterine defect demarcated.
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13%–50% of all vascular injuries are not detected im-
mediately during the operation, resulting in correspond-
ingly high morbidity and mortality rates. Furthermore,
laparoscopic surgery is frequently performed at outpa-
tient clinics without banked human blood reserves, vas-
cular surgical instruments, and expertise. Bowel injury
ranks third among the causes of death from a laparoscopic

procedure, being preceded by major vessel injury and
anesthesia.10–12

Vascular and Visceral Lesions During Port Placement

Vascular lesions may occur in the abdominal wall (su-
perficial and epigastric vessels) or the intra-abdominal

FIG. 11. Same patient as in
Figure 10. (A) After complete
adhesiolysis the bladder is
moved away from the uterus
and the deep defect demar-
cated. (B) A simultaneous
hysteroscopy confirms that the
defect covers the entire wall.
(C) The thin cover of the defect
is seen after the introduction of
fluid through the hysteroscope.
Additionally, the defect is de-
marcated by the illumination
fixed to the hysteroscope. (D)
Once the intra-abdominal illu-
mination has been dimmed, the
hysteroscopic illumination be-
comes very clear.

FIG. 12. Same patient as in
Figures 10 and 11. (A) Planned
perforation with the hystero-
scope allows (B) specific re-
section of the respective area.
(C) The defect is demarcated
and bridged with the hystero-
scope (D), thus permitting end-
to-end coverage.
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aspect (vessels of the mesentery, omentum, iliac arteries and
veins, or the aorta/vena cava). Vessel injury may lead to a
parietal hematoma or intraperitoneal hemorrhage, depend-
ing on the injury site (Figs. 3 and 5). Even partial entrance
of the Veress needle into the lumen of a vessel may cause a
gas embolism. In addition, CO2 is highly soluble in plasma.
Large volumes can be lethal and are liable to cause imme-
diate death. Injury to the retroperitoneal space and retro-
peritoneal structures can occur when using excessive force
to insert the Veress needle, or even when using normal force
in very slim patients; such injury may also occur when the
surgeon fails to follow the midline axis during insertion of
the primary trocar or employs an incorrect angle relative to
the abdominal wall when entering the peritoneal cavity. As
the aorta and the inferior vena cava bifurcate and diverge
before entering the pelvis, it is important to minimize the
risk of injury.7,13,14

Visceral Lesions

Visceral lesions include injury to the greater omentum,
the stomach, the bowel, the liver, or the spleen, depending
on the entry site; and the level of filling of the hollow or-
gans. Therefore, a gastric tube must be placed at the be-
ginning of the operation, especially when using Palmer’s
point or the Lee-Huang point.

As the first step in ensuring a safe procedure, penetration
of the bowel can be identified by the aspiration of gas or the
presence of ambiguous or malodorous fluid. Injury to the
liver or the spleen would lead to the aspiration of blood.
Depending on the members of the interdisciplinary team,
injury to visceral organs can be treated laparoscopically or, if
necessary, by immediate laparotomy (Figs. 1 & 6).6,13,15–18

Early Complications

Early complications include bowel, vessel, bladder, or
ureter lesions as well as anesthesia-related or general com-
plications, such as pulmonary embolism, massive hemor-
rhage after major vessel injury or intravascular insufflation,
and cardiac arrest.

Early complications may also occur in hysteroscopy (Figs.
7–9) and cannot be entirely avoided even by the most experi-
enced surgeon when performing a laparoscopic procedure or a
laparotomy (Figs. 10–13). The surgeon’s expertise is manifested
by speed and skill in identifying and dealing with complications.

Vascular Lesions

Major vessel injury may occur during the operative part of
the procedure, particularly during retroperitoneal dissec-
tion.11 In the normal anatomical situation, the distal ab-
dominal aorta and the common as well as external and

FIG. 13. Same patient as in
Figures 10–12. (A) Final view
of the covered defect of the
anterior uterine wall. (B) As the
patient still wishes to have chil-
dren, an antiadhesion barrier
gel is applied (Hyalobarrier,
Nordic Pharma, Germany).

FIG. 14. Laparoscopic su-
pracervical hysterectomy
(LSH): Final view after the
LSH procedure. The perito-
neum closes the cervical ca-
nal and drainage is possible
from both sides. Both sa-
crouterine ligaments are un-
der slight tension and thus
achieve suspension of the
cervix. The preserved integ-
rity of the ureter is confirmed
by observing peristalsis (A–
C). Coagulation of the right
trocar entry point after re-
moval (D).
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internal iliac arteries lie in the retroperitoneal space. La-
cerations of these vessels are fortunately rare (Fig. 5).

Early recognition of a major vessel injury, minimiza-
tion of bleeding, and conversion to laparotomy when the
bleeding cannot be compressed laparoscopically, arrested,
or sutured, are crucial aspects of effective management.
Medical hemostasis might be helpful, such as the use of
TachoSil. A vascular surgeon would be needed to conclude
the operation.

Bowel Lesions

Abdominal access and the creation of a pneumoper-
itoneum bear a significant risk of bowel injury, which is

more common in laparoscopic surgery than in open surgery.
Although bowel injuries are uncommon, they constitute a
major cause of mortality due to laparoscopic procedures and
a significant source of morbidity in connection with any
laparoscopic procedure.

Many intraoperative bowel lesions can be sutured; a
partial excision and suturing as well as resection of lacerated
areas could be necessary, including end-to-end anastomosis
or a temporary ileostomy. Unlike major vessel injuries,
which are seen immediately, many bowel injuries remain
concealed at the time of the procedure. Patients may present
postoperatively with specific or unspecific symptoms of peri-
tonitis. Persistent pyrexia, tachycardia, or an ileus in the
postoperative period should raise suspicion of bowel injury.

FIG. 15. Opening the blad-
der usually requires the simul-
taneous insertion of a ureteral
stent. This is achieved via cys-
toscopy (A and B). When the
trigone of the bladder and the
intramural pathway of the ure-
ter are distant to the laceration,
the latter can be closed securely
by laparoscopy (C and D). The
hole is closed by making an
interior suture line with Vicryl
3.0, using a continuous suture,
and an interrupted suture line
above with Vicryl 2.0 including
the muscle and the peritoneum.

FIG. 16. (A) Second-look
laparoscopy 3 days after
nonproblematic myoma enu-
cleation of the uterine back
wall. The patient experienced
bouts of high temperature and
had increasing inflammation
parameters. No drain was in-
serted. The overview shows
normal pelvic anatomy and no
sign of peritonitis or organ
damage. (B) Atypical adhe-
sions in the right lower abdo-
men (cecal region). (C) The
endoscope clearly demarcates
the bowel damage and signs of
local peritonitis. The bowel in-
jury probably occurred when
the bowel was moved out of the
operating field. (D) The upper
right quadrant is also free of any
signs of peritonitis.
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Late detection of this condition makes it a significant cause
of morbidity and mortality. Bowel preparation is no longer
advisable before major pelvic surgery. Injuries with healthy
edges can be repaired primarily by using tension-free, single-
layer, interrupted sero-submucosal 3-0 Vicryl or 4-0 polydioxanone
sutures. For more extensive injuries, resection and primary
anastomoses may be required (Figs. 1 and 6).

Bladder and Ureter Injuries

Intraoperative viewing of the ureter is always necessary
when performing surgery in the ureteric area. Dissection of
the ureter becomes necessary sometimes (Fig. 14). Routine
intraoperative cystoscopies after major gynecologic surgery
permit early recognition and repair during the primary op-
eration, with less morbidity for the patient. An open bladder
is, of course, also detected by direct emission of urine.
Sometimes the Foley catheter bag is filled with CO2, indi-
cating a bladder lesion.19

Urinary-tract injuries in connection with laparoscopic
surgery differ markedly from laparoscopic major vessel
injury or iatrogenic intestinal injury. The former rarely
results in the death of the patient, but the latter two are
associated with mortality. Urinary complications are sel-
dom the result of needle or trocar trauma (in other words,
entry related).

The most relevant factors related to ureteral damage
are: (A) inadequate knowledge of pelvic anatomy; (B)
failure to open the peritoneum and dissect retroperitone-
ally; (C) the use of energy devices with marginal knowl-
edge of their physics and tissue interaction; (D) imprecise
application of stapling devices; and (E) pelvic adhesions,
particularly dense adhesions located in and around the
ovarian fossa.

Injury to the ureter is greatly compounded by its late
identification after the operation. Failure to perform suitable
diagnostic tests (such as indigo carmine dye injection, cys-
toscopy, intravenous pyelogram, or retrograde pyelograms)
causes additional damage. Bladder injuries may be less se-
rious than ureteral injuries, particularly when lacerations are
recognized intraoperatively and repaired appropriately in a
timely manner. Injury to the trigone may be avoided by per-
forming a cystoscopy before or during closure of a bladder
laceration and inserting a double-J-catheter (Fig. 15). The risk
of injury, especially to the ureter, is higher when using the
laparoscopic approach, particularly in laparoscopic gyneco-
logic operations.

Late Complications

Late complications occurring in the postoperative period
are also referred to as secondary lesions and occur in 0.5%
of cases; these include secondary bowel lesions associated
with peritonitis and massive intra-abdominal infection
(Fig. 16). Small vascular lesions may remain unnoticed until
a hematoma appears. Some ureteral lesions remain uniden-
tified until the development of an urinoma; this may occur
several days after surgery. All patients must be cautioned to
immediately report adverse symptoms or conditions, re-
gardless of whether they are still in the hospital or have been
discharged.

Conclusions and Future Perspectives

Independent of the type of entry technique used, the
surgeon must be well-trained in the technique of his/her
preference. Furthermore, all surgeons should be familiar
with alternative entry sites and techniques in order to resolve
any type of obstacle or complication. The surgeon’s regular
attendance of standard training courses is known to shorten
the learning curve.

Laparoscopic surgeons of all disciplines tend to divide
laparoscopic surgery into various pillars, one of which is
laparoscopic entry. During the training of new surgeons,
attention should be given to laparoscopic entry alongside the
more popular pillars of endoscopic exposure and suturing.
Awareness of potential complications, their early detection,
and professional treatment are essential aspects of a high-
quality operating unit.3,20,21

All surgical procedures, including port placement, even
under direct vision, are associated with immanent risks.22

Regardless of the sophisticated technological options of
current times, doctors and surgeons need to work with great
care and immense caution.
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