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 trocar is a hollow device used during minimally invasive surgery that serves as an entry 
port for optical scopes and surgical equipment. Insertion of this device into the body is 
determined using anatomical landmarks taking into consideration the patient’s history 
and physical attributes, e.g., scars or abdominal size. Insertion of the first trocar is the 

time of highest risk of injury. Intestinal and vascular injuries are two potentially life-threatening 
injuries that can occur. A retrospective review of trocar-related events submitted to the Pennsylvania 
Patient Safety Reporting System (PA-PSRS) between January 1, 2014, and June 30, 2020, identified 268 
events. Internal organ and vascular injuries accounted for 81.0% of events; trocar site skin integrity 
injuries, bleeding/hemorrhage, and hernias accounted for 17.2% of events; and vasovagal responses 
accounted for 1.9% of events. Internal injuries occurring during the initial insertion of the trocar, 
Veress needle, or incision in preparation for a trocar insertion was reported in 64.5% of events. 
Adhesions were identified in 13.5% of internal injury events. Many internal injury events identified 
a single injury; however, in 17 instances patients sustained two trocar-related injuries. Conversion 
to open surgery, return to the operating room during the same admission, postoperative intensive 
care unit admission, ambulatory surgical facility transfer to a hospital, readmission, postdischarge 
return to the operating room, and death are outcomes identified in the event reports.
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Compared to open surgical procedures, minimally invasive 
surgery (e.g., laparoscopic, thoracic, or arthroscopic) results 
in reduced recovery time, decreased scarring, and shortened 
length of hospital stay.1 These procedures begin with the sur-
geon inserting one or more trocars, i.e., devices with hollow 
tubes that serve as entry ports into the body for optical scopes 
and surgical equipment.2,3 

There are different methods used when placing the initial 
trocar into the body: 

1.	 Inserting a Veress needle to create space 
between the abdominal wall and the organs (i.e., 
pneumoperitoneum) using carbon dioxide gas (i.e., 
insufflation) to reduce the chances of the trocar 
touching the organs.

2.	 Inserting a sharp-bladed trocar directly into the body 
without a pneumoperitoneum. 

3.	 Creating an opening into the body via a surgical 
incision to insert a blunt-edged (i.e., Hasson) trocar.

4.	 Inserting an optical trocar that provides views of the 
layers of the abdominal wall and organs on a monitor 
as cuts are made when entering the abdominal 
cavity.2,4,5

Most minimally invasive surgical procedures are completed 
without an iatrogenic injury (i.e., injury caused during medical 
treatment).6 However, insertion of the initial trocar is the time 
when the highest risk of injury usually occurs.2,4-9 Two common, 
potentially  life-threatening injuries that usually occur during 
initial trocar insertion are vascular and intestinal injuries.7,9-13 

These injuries are the leading causes of death during laparo-
scopic procedures.2,4,9 An analysis of Pennsylvania Patient 
Safety Reporting System (PA-PSRS)a event reports, hereafter 
referred to as “reports,” was performed to find out what types 
and frequency of trocar-related safety events have occurred 
in minimally invasive surgeries within Pennsylvania hospitals 
and ambulatory surgical facilities (ASFs). 

Methods

We queried PA-PSRSF free-text data fields using keywords “trocar,” 
“trochar,” “laceration,” “Hasson,” “Seldinger technique,” “laparos-
copy,” “obturator,” “Veress,” and “Veress needle” to identify mini-
mally invasive surgical, trocar-related safety events that occurred 
between January 1, 2014, and June 30, 2020.

A two-step process refined the initial data set. 

	● A second keyword searchb of the free-text data fields 
narrowed the number of potentially appropriate 

reports.  Manual review of these reports determined 
inclusion in the final data set. 

	● A manual review of the remaining reports identified 
additional trocar-related reports not captured 
in the keyword search. The exclusion criteria 
applied during this review comprised the following 
conditions: equipment issues such as defective 
trocars, broken specimen bags, and sterilization 
issues such as biofilm or tissue found on trocars; 
lost surgical specimens that mentioned a trocar; 
aborted procedures due to contraindications 
such as administration of anticoagulants prior to 
surgery; ophthalmologic procedures that used 
trocars; and reports that contained the word “trocar” 
within another term, such as electrocardiogram, 
retrocardiac, and dextrocardia.  All non-trocar-
related reports were excluded.

Results 

Demographic Analysis
The data query identified 810 reports. Review and analysis of 
the report descriptions narrowed the final dataset to 268 tro-
car-related reports. Women accounted for 79.9% (214 of 268) 
of the reports and men accounted for 20.1% (54 of 268). The 
median patient age was 51.5 years, interquartile range is 39–65 
years old (25th percentile and 75th percentile). The majority of 
these events occurred in a hospital (95.1%; 255 of 268); the 
remaining 4.9% (13 of 268) occurred in an ASF.  

Qualitative Analysis

Surgical Procedures 

All 268 reports were surgical procedures. In 69.8% (187 of 
268) of the reports, the surgical procedure was identified. 
Gynecological procedures accounted for 47.6% (89 of 187), 
followed by cholecystectomies 17.1% (32 of 187) and hernia 
repairs 9.6% (18 of 187). In total, we identified 12 categories 
of surgical procedures. See Figure 1.

Trocar-Related Categories 

We identified three groups of safety events surrounding the 
use of trocars and Veress needles: internal organ and vascular 
injuries 81.0% (217 of 268), hereafter referred to as “internal 
injuries;” trocar site injuries 17.2% (46 of 268); and vasovagalc 
responses 1.9% (5 of 268). 

Internal Injuries

Many PA-PSRS report descriptions identified circumstances 
with internal injuries based on when they happened; 62.7% 
(136 of 217) occurred during the initial insertion of the trocar 
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 aPA–PSRS is a secure, web-based system through which Pennsylvania hospitals, ambulatory surgical facilities, abortion facilities, and birthing centers submit reports of patient 
safety–related incidents and serious events in accordance with mandatory reporting laws outlines in the Medical Care Availability and Reduction of Error (MCARE) Act (Act 13 
of 2002).13 All reports submitted through PA-PSRS are confidential and no information about individual facilities or providers is made public.
 bKeywords for the second search: "perforation", "laceration", "injury", "perforated", "puncture", "injure", "nicked", "bleed", "hemorrhage", "pierce", "damage", and "hematoma".
 cVasovagal response, or syncope, is a medical term for a sudden temporary drop in heart rate and blood pressure, causing fainting or passing out. It occurs when the vagus 
nerve, the part of your nervous system that regulates heart rate and blood pressure, responds to an event, such as extreme emotional duress.14,15

Figure 1. Minimally Invasive Surgical Procedures With Trocar-Related Injuries, n=187*†
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*There were 81 reports with no procedure specified.
†Device insertion/removal/revision category are comprised of events involving abdominal ports, 
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Figure 2. Trocar-Related Internal Injury Circumstances, n=217
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or Veress needle, 1.8% (4 of 217) occurred when the incision used 
in preparation for the trocar insertion was made, and 35.5% (77 
of 217) of the reports did not specify the circumstances when the 
trocar injuries occurred. See Figure 2.

In 92.2% (200 of 217) of internal injury reports, one injury per patient 
was noted;d however, 7.8% (17 of 217) described patients who sus-
tained two internal injuries.  In total, we identified 234 internal inju-
ries across 217 reports. Below are examples of report descriptions.

During an exploratory laparoscopy procedure, while placing 
the trocar, two enterotomies [i.e., bowel injuries] were made to 
the small bowel. The trocars were removed, and the procedure 
was converted to open to repair the enterotomies. 

Patient has history of abdominal surgeries. During a lapa-
roscopy for multiple gastrointestinal procedures, trocar place-
ment went into the bowel. Multiple small bowel enterotomies 
occurred. There was no place where the bowel was not adhered 
to the abdominal wall. 

Patient for laparoscopic hysterectomy. Vital sign changes noted 
immediately after the surgeon placed the trocar through the 
umbilicus. Procedure immediately converted to open incision 
due to massive bleeding from a punctured aorta. Two additional 
surgeons were consulted for repair and found a small bowel 
injury as well. Patient was transferred to ICU post-operatively. 

This analysis led to identifying the types of internal injuries. 
Intestinal injuries occurred most frequently (40.2%; 94 of 234), 
followed by bladder and kidney injuries (17.1%; 40 of 234), and 
vascular injuries (12.8%; 30 of 234). 

Bladder perforations accounted for 97.5% (39 of 40) of bladder and 
kidney injuries. In 61.5% (24 of 39) of patients with a bladder injury 
a foley catheter was used to allow the bladder to heal. The remain-
ing 38.5% (15 of 39) of reports did not state whether a foley catheter 
was used. More than half (57.5%; 23 of 40) of these injuries occurred 
during the initial insertion of the trocar. The remaining 42.5% (17 
of 40) of reports did not indicate when the injuries occurred.

Figure 3. Number and Location of Trocar-Related Internal Injuries, n=234
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d PA-PSRS does not provide patient identifiers. When we use the word patient, we are referring to the person receiving care described in the event report. There is no way for 
us to confirm each patient is unique. 
 eTotal does not add up to 100% due to rounding.

The 30 vascular injuries were described in 29 reports. One patient 
sustained two vascular injuries. An analysis revealed injuries to 
the aorta occurred 33.3% (10 of 30) of the time, iliac artery 20.0% 
(6 of 30), epigastric artery or vein 13.3% (4 of 30), mesenteric 
artery or vein 13.3% (4 of 30), vena cava 3.3% (1 of 30), and arte-
rial bleeding site not specified 16.7% (5 of 30).e Eighteen of the 29 
vascular events (62.1%) reported an injury happening during the 
initial insertion of a trocar or Veress needle. 

Figure 3 displays the number and location of all internal injuries.

To understand the link between the surgical procedures and the 
affected internal injuries, a Sankey diagram was created. The links 
between the two columns are based on three or more reports in 
each category shown. See Figure 4.

Outcomes

Surgical outcomes were identified in 44.7% (97 of 217) of the 
internal injury reports. They were grouped by changes in the 

procedure, additional care provided during the same admission, 
additional care postdischarge, or death. Many reports noted more 
than one outcome. See Figure 5.

In 69.1% (67 of 97) of reports that described the decision to con-
vert the surgery to an open procedure, intestinal injuries were 
the most frequent reason (52.2%; 35 of 67) followed by vascular 
injuries (19.4%; 13 of 67).  

In 6.5% of the reports (14 of 97), patients required ICU care post-
operatively. Fifty percent (7 of 14) of these patients experienced a 
vascular injury. The two reported deaths also occurred in patients 
with a vascular injury.

Six of 13 (46.2%) reports submitted by ASFs identified patients who 
were transferred to a hospital for additional surgery, evaluation, 
and monitoring.

Nearly three-quarters (69.2%; 9 of 13) of the patients that returned 
to the hospital postdischarge returned to the operating room (OR). 

*This diagram shows paired links between the surgical procedures and the affected organ or blood vessels. The links represent three 
or more reports in each category shown. The thickness of the links is proportional to the number of reports underlying that specific 
relationship. Links representing one or two reports between the columns are not presented here.  For example, urinary procedures had 
fewer than three reports in the vascular and bladder/kidney injury categories.

Figure 4. Surgical Procedures and the Associated Internal Injuries
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Adhesions played a role in patient outcomes. They were noted in 
16.1% (35 of 217) of the reports, and in 40% (14 of 35) of these reports, 
the description acknowledged a history of adhesions or expectation 
of possible adhesions based on the patient’s prior surgical history. 
The remaining reports do not identify the presence of adhesions a 
priori and/or did not state the patient’s past surgical history. 

Intestinal injuries accounted for 65.7% (23 of 34) of these patient 
injuries and 69.5% (10 of 23) had their procedure converted to an 
open surgery. Four of the 34 (11.8%) patients returned to the hos-
pital and the OR for a bowel perforation and/or resection.

Trocar Site Injuries

Trocar site injuries included skin integrity issues, infections, 
bleeding/hematomas, and hernias. Skin integrity issues accounted 
for 56.5% (26 of 46) of the trocar site reports. Many of these reports 
identified minor injuries such as abrasions, bruising, skin tears, 
lacerations, and a potential burn. 

Trocar site bleeding and hematomas were grouped together and 
accounted for 26.1% (12 of 46) of these reports. Eleven of these 
12 patients returned to the OR to address the underlying cause 
for the bleeding or hematoma. Trocar site hernias occurred in 7 
patients (15.2%). One patient with hernia had an adhesion. Below 
are report descriptions.

Patient had laparoscopy. In the post-acute care unit, a nurse dis-
covered a hematoma developing at an abdominal trocar site. The 
patient returned to the operating room for evacuation of the fluid.

Patient returned to the hospital two weeks after robotic prostate 
surgery with complaint of fluid leaking from the abdominal 
incision. Patient returned to the operating room to close the 
leaking trocar site. 

Patient had laparoscopic cholecystectomy [i.e., gallbladder 
removal]. Patient returned to the emergency department after 
discharge with abdominal pain and low-grade fever. Imaging 
showed a small bowel obstruction due to an incarcerated umbil-
ical hernia, [i.e., bowel trapped in the abdominal wall] through 
the trocar site. Patient returned to the operating room where 
it was found the bowel had returned to the abdominal cavity. 
The connective tissue around the trocar site was closed and 
patient was admitted. 

Patient had laparoscopic appendectomy and was discharged 
home the same day. Four days after the procedure, patient 
presented to the emergency room with nausea, vomiting, and 
abdominal pain. Patient returned to surgery to repair a trocar 
site hernia. The bowel was incarcerated but still viable.

Outcomes 

Trocar site outcomes were described in 43.5% (20 of 46) of these 
reports. They were grouped by additional care provided during 
the same admission or return to the hospital postdischarge.  

Returning to the OR during the same admission due to trocar site 
bleeding or hematomas was described in 50% (10 of 20) of the reports 
with outcome descriptions. One report described a patient with tro-
car site bleeding that received ICU care postoperatively. Nine reports 
described patients returning to the hospital postdischarge of which 
77.8% (7 of 9) went back into surgery. All 7 patients had trocar site 
hernias. Two trocar site skin infections were reported. One patient 
returned to the hospital due to a trocar site infection. 

Vasovagal Responses

Five reports described vasovagal responses to the insertion of the 
trocar. Cardiac arrest occurred in 60.0% (3 of 5) and unstable vital 

Figure 5. Internal Injury Outcomes, n=97 Reports*
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signs, e.g., diaphoresis, unresponsive (noncardiac arrest), and 
respiratory arrest (i.e., stopped breathing) occurred in 40.0% (2 
of 5) patients. All five reports described the patients were success-
fully resuscitated and/or stabilized. One patient was observed in 
the ICU overnight. All five procedures were aborted.  

Patient scheduled for minimally invasive surgical procedure. 
During placement of the trocar, the patient’s heart rate dropped 
then went asystolic [i.e., heart stopped beating]. CPR was suc-
cessfully performed, and the procedure was aborted. Evaluation 
post-operatively showed this was likely a vasovagal response from 
the trocar placement. 

After inserting the trocar, the patient stopped breathing. Chest 
x-ray showed no evidence of pneumothorax, (i.e., collapsed 
lung). The procedure was aborted, and patient was evaluated 
post-operatively.  

Discussion

Most patients have no complications following minimally invasive 
surgery. However, there are times when injuries may exist and go 
undetected until a later time postdischarge.6 This situation can 
lead to health emergencies. 

Our data shows intestinal injuries were the most frequently 
reported injury with some requiring readmissions. Delays in 
diagnosing intestinal injuries are a recognized issue that can 
lead to life-threatening illness and death.2, 3, 11 We have reports of 
patients with intestinal injuries returning to the hospital and OR 
postdischarge requiring additional care.  

The two next most frequent injuries, bladder and vascular, pro-
vided information that deviated from the literature. Urinary 
injuries have been identified as more likely to occur during the 
insertion of a second trocar.3 Our reports described close to 60% 
of bladder injuries occurred during the insertion of the initial 
trocar. Regarding vascular injuries, they usually occur during the 
initial insertion of a trocar or Veress needle.7, 9 Our data shows 
almost two-thirds of the vascular injuries occurred during the 
initial insertion. 

Two patient characteristics that can affect laparoscopic surgical 
outcomes and internal injuries are abdominal adhesions and body 
size. Abdominal adhesions are bands of scarlike tissue that form 
between two or more organs or between organs and the abdom-
inal wall.16 They are common and often develop after abdominal 
surgery.16 Adhesions and scarring can result in organs such as the 
intestine adhering to the abdominal wall or other organs, increas-
ing the likelihood of the trocar/Veress needle perforating or nicking 
an organ during insertion.7, 9, 16 

Body size is an important consideration during minimally invasive 
procedures4-8, 17-21 because anatomical landmarks of the aorta to the 
umbilicus vary with body size.18, 20-22 Thin patients are at higher risk 
for complications such as vascular or intestinal injuries during the 
initial trocar insertion due to a small amount of space between their 
abdominal wall, organs, and major vessels.4, 5, 20 Patients who are obese, 
depending on their abdominal girth and weight, have challenges due 
to the size of their panniculus, (i.e., excess fatty tissue in the lower 
abdomen), and the hospital’s or ASF’s ability to have the appropriately 
sized equipment to successfully carry out the surgery.18,19,21 

Trocar Site Injuries
Trocar site injuries identified in this analysis included bleeding/
hematomas, hernia, and skin injuries/infections. Trocar site bleed-
ing and hematomas may not be noticed immediately. A couple 
of reports described vital sign changes and drops in hemoglobin 
and hematocrit postoperatively that signaled further investiga-
tion. Issues such as fascia bleeding and possible arterial bleeders 
were identified, and all but one case required a return to the OR to 
address the hematoma and control the bleeding.  

Another serious issue is postoperative trocar site hernias. They 
may be asymptomatic23-26 or require emergency surgery.24,25 Left 
unattended they can result in incarcerated hernias (i.e., bowel is 
trapped in the abdominal wall),27 strangulated hernias (i.e., trapped 
bowel and blood is cut off to the bowel),28 bowel obstructions,27,29 
and necrotic bowels.30 One study identified umbilical incisional 
hernias occurred three to 36 months (mean, 8.8 months) after the 
operation.28 The literature surrounding potential hernia develop-
ment postoperatively addresses the impact of trocar size.3,23-25,27,31-

34  Hernias are more likely to occur when a 10 mm or larger tro-
car is used,23,24,27,31,33,35yet, they can form when 5 mm trocars are 
used.23,24,27,31,34,35 Body size also plays a role in hernia formation. 
Obese patients are at higher risk of hernias because of increased 
intra-abdominal pressure.27

Skin injuries ranged from red marks and skin tears to lacerations 
and abrasions. The report descriptions indicated that these were 
minor injuries. The 2 infections were addressed with antibiotics. 

Vasovagal Responses
Cardiac arrests and reduced pulmonary compliance can occur 
with the insufflation of carbon dioxide (CO2) in the peritoneum.36, 

37 There is a paucity of information regarding patients who have 
a vasovagal response with the insertion of the trocar. Yong et. al. 
identified vagal responses as a potential cause for cardiac arrest 
due to rapid peritoneal distension with CO2 insufflation and iden-
tified cases of pelvic organ manipulation leading to severe vagal 
responses.37 One case study identified what was believed to be a case 
of a severe vagal reaction and asystolic cardiac arrest triggered by 
manipulation of the patient’s gallbladder.38 While this report was 
not associated with a trocar insertion, it was also believed not to 
be associated with CO2 insufflation in the peritoneum. Our reports 
described situations of cardiac arrest and unstable vital signs as 
occurring when the trocar was inserted. There was no mention 
of CO2 insufflation. Reports with a cardiac arrest when CO2 was 
inserted into a patient’s abdomen were excluded from this data set. 

General Safety Measures to Reduce the Risks of Trocar-
Related Safety Events
The general safety measures listed below provide ways to iden-
tify, address, and mitigate circumstances that can increase the 
likelihood of injuries. One statement found in the literature sug-
gested selecting patients at low risk for complications.2 This goal 
is hard to achieve. Surgeons are faced with patients who present 
with comorbidities (i.e., patients with one or more chronic health 
conditions)39-41 that raise the likelihood of injuries. 

Obesity is a good example. Between 1999 and 2018, the prevalence 
of obesity increased from 30.5% to 42.4% and the prevalence of 
severe obesity increased from 4.7% to 9.2%.42 This population has 
challenges with the size of their abdominal girth along with an 
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increased risk for many serious health conditions such as hyper-
tension (i.e., high blood pressure), diabetes, heart disease, gall-
bladder disease, sleep apnea, and stroke.43 Even with the higher 
risk of injury, it has been identified that patients who are obese 
benefit from minimally invasive surgery compared to undergoing 
laparotomy (i.e., open surgery).18,21 

Incorporating these safety measures can assist the physician in 
weighing the risks and benefits of performing minimally invasive 
surgery versus open surgery and making the appropriate recom-
mendation of care for the patient. 

	● Screen patients for history of surgical procedures; 
medical comorbidities (e.g., respiratory function in 
patients who are obese, obstructive sleep apnea, or 
history of smoking) and conditions that increase the 
likelihood of intra-abdominal adhesions (e.g., prior open 
or laparoscopic surgical procedures, endometriosis, pelvic 
inflammatory disease, or inflammatory bowel disease); 
and history of adhesions3, 4, 7, 21 

	● Consider patients with more than two prior abdominal 
procedures at higher risk of having an inadvertent 
enterotomy12

	● Identify high-risk patients (e.g., patients with prior open 
or laparoscopic surgery) and tailor consent appropriately17

	● Evaluate patient’s body type prior to beginning the 
procedure5, 7

	● Prior to surgery, determine if the size of available surgical 
equipment (e.g., Veress needle or trocars), along with 
standard equipment (e.g., blood pressure cuffs or stretchers) 
are the right size for patients who are obese19,21,44,45

	● Consider strategies to reduce chances of injury during 
trocar insertion, e.g., Palmer’s point for patients who are 
either thin or morbidly obese 5,6,8,18,20,21 and patients at risk 
of adhesions2,5,6,20 

	● Evaluate alternative entry sites and techniques based on 
history, body size, and procedure2,7

	● Seek consultation from experienced colleagues regarding 
questions about addressing concerns when caring for 
high-risk patients prior to starting the procedure12 

	● Investigate preoperative ultrasound, which has been shown 
to help identify the presence and location of adhesions in 
high-risk patients prior to laparoscopic surgery46-49 

	● Maintain a low threshold for imaging or investigation in 
the postoperative period when there is a high suspicion 
of injury17

	● Arrange at minimum to have a general surgeon on 
standby in case of emergency patient complications. 
When possible, have specialty surgeons (e.g., vascular 
and/or gastrointestinal) on standby2,17  

	● Be vigilant in observing for injuries and upon 
recognition of injury immediately apply appropriate 
surgical management; check and recheck suspected 
areas of injury2,12

	● Report adverse events involving the use of trocars 
through the Food and Drug Administration’s voluntary 
adverse event reporting program50 and, for Pennsylvania 
facilities, report adverse events to PA-PSRS.

	● Patient education safety measures:

	○ Encourage patients to:

	■ Ask their surgeon about alternative procedures2

	■ Carefully read all preoperative and postoperative 
materials2

	■ Seek clarification of any unclear or confusing 
instructions2

	■ Seek medical attention immediately if signs or 
symptoms of complications develop2

	○ Provide patients with information about signs and 
symptoms of any unrecognized trocar injury after 
the procedure, such as trocar site hernia2,7,49,51

	○ Offer clear explanations to the patient in the 
written consent and information given regarding 
the risks and potential complications, including 
serious risks associated with laparoscopic surgery 
and possibility of conversion to laparotomy if 
clinical circumstances dictate or repairs to bowel, 
bladder, or blood vessels are necessary2,4,6,7,21,49,51

	○ Counsel patients about individual risk related to 
their body mass index6,7

There are a couple of evidence-based suggestions about closure 
of trocar sites and hernias.

	● Fascial closing is recommended when using 10 mm or 
larger trocars3,23,52

	● There are mixed results regarding closing the fascia 
around the trocar site of a 5 mm trocar versus leaving it 
open23,24,27,35,52 

Limitations

The narrative section of event reports submitted to PA-PSRS are 
provided by healthcare staff as an open-ended story. The infor-
mation provided in these report descriptions varies, thereby lim-
iting certain information and conclusions. For example, reports 
can include long descriptions about the procedure, injury, and 
circumstances surrounding the injury, or may be a short sen-
tence with very little detail. Patient weight is also unknown, lim-
iting conclusions about body size in relation to a vascular injury. 
Infection reporting requirements also vary. Pennsylvania hos-
pitals report infections to the Centers for Disease Control and 
Prevention’s National Healthcare Safety Network, whereas ASFs 
report infections to PA-PSRS. Therefore, the total number of trocar 
site infections is unknown. The paucity of data on patients who 
had similar procedures coupled with possible underreporting of 
trocar injuries prevents calculating complication rates. Finally, 
information about complications arising from these injuries in the 
future, such as delays in identification of an intestinal injury, may 
be reported but there is no direct link of future events with earlier 
reports. The only way a future event is captured and linked with a 
prior surgery is when the reporter provides detailed information 
such as the initial surgical date, procedure performed, type of 
trocar, and high-risk situations.

Conclusions

No surgical procedure is without risks. Our analysis revealed intes-
tinal injuries and complications were the most frequent patient 
safety event associated with laparoscopic trocar insertions. 
Urinary and vascular injuries were the next two most frequent 
patient safety events, respectively. The general safety measures 
presented in this article offer risk reduction strategies for sur-
geons to consider when encountering patient conditions that 
can increase the chance of an injury. One risk reduction strat-
egy we identified involves educating patients about their proce-
dure and engaging them in a discussion with their surgeon. This 
interaction provides patients an opportunity to express prefer-
ences about their care and making informed decisions.53,54 It has 
been shown that engaged, knowledgeable patients have better 
health outcomes and better care experiences.54,55 Surgeons can 
use patient information gained preoperatively to weigh the risks 
and benefits of performing minimally invasive surgery versus 
open surgery and make the appropriate recommendation of care 
for their patients.  Suggestions for future research on this topic 
include updated complication rates, as current available rates 
date back to the 1990s and 2000s. Updated complication rates can 
help identify trends based on current evidence-based practices. 
Another area of research is the impact of patient education and 
engagement on patient choices and outcomes.  

Notes

This analysis was exempted from review by the Advarra Institu-
tional Review Board.
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