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如何避免腹腔鏡併發症
住院醫師教育訓練
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住院醫師教育訓練

住院醫師訓練宗旨：在培養具備婦產科學診療能力及
積極創新思維之婦產科專科醫師，與培養具備婦產科
界未來領導人才。
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Clavien–Dindo classification of surgical 
complications

Annals of Surgery • Volume 240, Number 2, August 2004
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484.e1 American Journal of Obstetrics & Gynecology NOVEMBER 2014

National Surgical Quality Improvement Program (NSQIP) database
2008.1~2011.12, 3441 hysterectomy
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AUGUST 2016 American Journal of Obstetrics & Gynecology 215.e1

The American College of Surgeons
NSQIP database, 2010.1~ 2012.12
22,499 patients:  42.1% trainee participation.
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腹腔鏡併發症
The reported overall complication rates range 
from 0.2% to 10.3%
 First Trocar (Veress needle) entrance
 Vessel injury
 Bowel injury
 Urinary tract injury

Bladder and ureter injury
 Trocar site herniation
 Laparoconversion
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First Trocar (Veress needle) entrance

 How do you hold your 
Veress needle ?

 Location of entrance
 Angle of entrance
 Assistance technique to 

avoid complications
 Open or close method

3621 active members of the EAES,
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in patients with a history or 
presence of umbilical or ventral 
hernia, midline surgical incisions, 
known or suspected periumbilical 
adhesions, high or low body mass 
index (BMI), or a palpable mass, or 
(2) after 3 attempts to establish 
pneumoperitoneum have failed. 
The most common alternative site 
is the left upper quadrant (LUQ; 
Palmer’s point

Adhesions at the 
umbilical area are found 
in approximately 10% of 
LSC surgery.
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1. Emptying the stomach by nasogastric (or orogastric) suction 
2. Introducing the Veress needle perpendicular to the abdominal wall.
3. contraindicated in patients with previous splenic or gastric surgery, 

significant hepatosplenomegaly, portal hypertension, or gastro-
pancreatic masses.

Palmer’s point:
3 cm below the left 
subcostal border in 
the midclavicular line 

Used in high BMI patients, to prevent 
overshooting in the underlying organs.
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Close versus open entry

Based on CT image on 38 women, 
Distance between the umbilicus and 
aortic bifurcation:
Normal (BMI <25):  0.4 cm
Overweight: (BMI 25−30): 2.4 cm
Obese (BMI >30): 2.9 cm
Obstet Gynecol 1992;80:48–51.
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First, close, umbilical trocar entry
 When inserting the Veress needle, consider shifting or elevating the 

umbilicus caudally to minimize retroperitoneal vascular injury.
 Previously recommended Veress needle safety checks or tests, such as 

the saline drop test and aspiration for fluid, have not been found to confirm 
position and therefore are no longer recommended as best practice

 Because the position of the umbilicus in relation to the aortic bifurcation 
varies according to the patient’s body mass index, the angle of insertion of 
the Veress needle at the umbilicus should be adjusted accordingly—from 
45° in women of normal body mass to 90° in women with obesity.

 Use an initial Veress intraperitoneal pressure of <10 mmHg as the most 
reliable indicator of correct intraperitoneal placement of the Veress needle.

 Use transient high intraperitoneal pressure of 20−30 mmHg or 2−4 L of 
CO2 entering just before inserting a trocar.

 Use the non-disposable threaded cannula for visual entry.
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 Hasson entry (1971)
 prevention of gas embolism, preperitoneal 

insufflation, and visceral and major vascular injury, 
but a potentially higher incidence of bowel injury.

 essentially a mini-laparotomy
 Some surgeons believe that the open-entry method 

is more difficult and time-consuming in patients who 
are obese.

First, open, umbilical trocar entry
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Vascular injury
(Abdominal Wall and Intra-abdominal Vessels)
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Bowel injury 
 Rate: laparoscopic sterilization: 0.03%, hysterectomy: 0.39%. 
 The majority occurred in the small bowel.
 Intraoperative bowel injuries are caused by abdominal access 

methods in 55% of cases
 Early recognition of bowel injury is crucial for a favorable clinical 

outcome.

African Health Sciences Vol 17 Issue 4, December, 2017
Curr Opin Obstet Gynecol 2019, 31:245–250.

Multiple fine penetrations of a 
small bowel that were caused by 
the Veress needle having 
difficulty in insertion (yellow 
arrows).

Identification and 
dividing of omental 
and bowel 
adhesion due to 
previous surgery is 
important prior to 
insertion of lateral 
ports
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700~1000℃

JMIG, Vol 18, No 6, November/December 2011

113年
度

TAOG年
會

專
用



Prevention and management of bowel injury 
during gynecologic laparoscopy: an update

1. Consult a general surgeon or gynecologic subspecialist with 
more experience in bowel surgery. 

2. Small serosal tears, sites of thermal injuries and partial thickness 
injuries: with 3-0 delayed absorbable suture in an interrupted 
fashion, in a single layer.

3. Full thickness small bowel injuries up to 1 cm: repaired in two 
layers, the second imbricating over the first, gentle traction, and 
interrupted sutures placed in a fashion perpendicular to the axis 
of the bowel. 

4. Primary two-layer repair of large bowel can be performed even 
in the absence of a bowel preparation preoperatively.

5. Bowel resection, reanastomosis, and diversion may become 
necessary for full-thickness defects greater than 1 cm, thermal 
injuries with a potentially large spread, or areas concerning for 
devascularization of bowel.

Curr Opin Obstet Gynecol 2019, 31:245–250
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Am J Obs Gyn 
2004:191,1875–84

Urinary tract injury

A clear understanding of the 
female genitourinary tract 
(anatomy) and sound surgical 
technique are the keys to 
primary prevention of urinary 
tract injury.
Curr Opin Obstet Gynecol 2016, 28:323–328
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Overall urinary tract injury rate for laparoscopic hysterectomy: 0.73%. 

JMIG 2014;21:558-566113年
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Am J Obs Gyn 2004:191,1875–84

Knowing the anatomy and good 
operation technique
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The RUMI manipulator and 
Koh colpotomiser system for 
total laparoscopic hysterectomy

BJOG: An International 
Journal of Obstetrics & 
Gynaecology, 2005; 107(2): 
274-277, 
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2011.1 ~ 2020.1, 1023 cases
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Updates in Surgery (2020) 72:1247–1254

Uterine manipulator in total laparoscopic 
hysterectomy: safety and usefulness

The position of the ureter can 
be seen before section of the 
uterosacral ligament and 
uterine artery with its curve or 
the knee of the ureter.

Surgical and Radiologic Anatomy 
(2019) 41:859–867
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Hohl manipulator

Colpo-Probe Vaginal Fornix Delineator

113年
度

TAOG年
會

專
用



3: Infundibular pelvic ligament
4: common iliac artery 
5: uterine artery
6: ureter

uterus

Round ligament

Uterine artery ligation  Posterior approach

NTUH: J Minim Invasive Gynecol 2005; 12: 336-342.
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3: Infundibular pelvic ligament
4: common iliac artery 
5: uterine artery
6: ureter

uterus

Round ligament

Uterine artery ligation  Posterior approach

NTUH: J Minim Invasive Gynecol 2005; 12: 336-342.
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Single port LAVH 113年
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Am J Obs Gyn 2004:191,1875–84

Knowing the anatomy: ureter113年
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1st
2nd

Location
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Routine cystoscopy: did not appear to affect the detection rate of 
intraoperative lower urinary tract injury during robotic gynecologic 
surgery, but relatively simple to perform to avoid the severe 
morbidity and possible litigation surrounding a urinary tract injury.

JSLS

1.9% 1.0%78% 86% 83%

1.0%
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Am J Obs Gyn 2004:191,1875–84

Identification of risk factors
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JMIG 2014;21:558-566

0.84%. 

0.74%. 

0.23%. 

0.73%. 

0.84%. 

Most bladder injury were 
recognized intraoperatively (61%)
Majority of ureteral injury were 
recognized postoperatively (96%)
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Supracervical Hysterectomy/Subtotal Hysterectomy

Am J Obs Gyn 2004:191, 1875–84

scalloped approach in order to limit the possibility of residual endometrium.

Gilman Kimball, USA
1st SCH/STH  1853
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簡報者
簡報註解
Most authors recommend either ablation of the endocervical canal at the end
of the procedure7,11,16-18,24 or no treatment.13-15,17,19,21,23 
Reverse cervical conization has also been advocated.12



Dtsch Arztebl Int. 2010 May; 107(20): 353–359. 

Advantages of supracervical hysterectomy
Erlangen University Hospital 2002 ~ 2008, 981 patients
Hysterectomy—A Comparison of Approaches
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http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2883234/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2883234/


14%
Cyclic Bleeding

Acta Obstetricia et Gynecologica. 2007; 86: 133144

more  
prolapse

4.7%
Cervical stump problemSTH

Disadvantages113年
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1991 ~ 2011 all 
recalled ureter 
injuries 
occurred in the 
Netherlands 
during a LH of 
all types
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1991 ~ 2011 all recalled ureter injuries occurred in the 
Netherlands during a LH of all types

Difficult cases !
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Adenomyosis is an independent risk factor for 
complications in deep endometriosis laparoscopic 
surgery

Scientific Reports | (2022) 12:7086

157 patients undergoing DE surgery

Adenomyosis ultrasound features according to the criteria of the Morphological Uterus Sonographic Assessment (MUSA) 
group, were: asymmetrical thickening, cysts, hyperechoic islands, fan-shaped shadowing, echogenic subendometrial lines 
and buds, translesional vascularity, irregular junctional zone and interrupted junctional zone. Adenomyosis was diagnosed 
when at least 3 of the above-mentioned ultrasound features were present according to our hospital protocol.

Longer OP time

Higher 
complications
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2000.1~ 2013.12, 102 women in the endometriosis group, 
29 (25.9 %) with minimal–mild, and 83 (74.1 %) with 
moderate–severe stage disease (rAFS score)
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Impact of endometriosis on surgical outcomes 
and complications of total laparoscopic 
hysterectomy.

A. Coagulation and section of the round ligament.
B.  Coagulation and section of the infundibulopelvic ligament.
C. Coagulation and section of the uterine artery. 
D. Circular colpotomy at the vaginal fornices Arch Gynecol Obstet (2016) 294:771–

778

Endometriosis is associated with longer operative time and an almost fourfold
increase in the risk and severity of complications compared with controls.
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Impact of endometriosis on surgical outcomes 
and complications of total laparoscopic 
hysterectomy.

Arch Gynecol Obstet (2016) 294:771–
778

拜師、參加學會、轉給高手 ！
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Recommendations for performing laparoscopic 
hysterectomy with respect to preventing ureter 
injuries

Preoperatively
Completion of learning curve (i.e., at least 30) with tutor
Careful case selection

Intraoperatively
1. Use appropriate instruments, e.g., uterus manipulator
2 Coagulate uterine vessels close to the uterus from ipsilateral side with a 
perpendicular approach, i.e., minimizing risk on bleeding and
enlarge distance between uterine artery and ureter
3 Complete a ureter visualization in case of distorted anatomy before coagulation 
can take place

Postoperatively
1 In case of distortion of anatomy and/or bleeding, performing cystoscopy during 
surgery or Doppler ultrasound ureteral flow on first postoperative day
2 Before completion of the learning curve, perform recommendation no.1 in all 
cases, also in case of normal anatomy

113年
度

TAOG年
會

專
用



Am J Obs Gyn 2004:191,1875–84

Detection and management 
of urinary tract injury
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2004 ~ 2008: Retrospective 379 chart review of ultrasound findings

dilatation of the pelvicalyceal system of 5–15 mm 
was regarded as mild hydronephrosis.
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% %

Mild hydronephrosis is a frequent finding after uncomplicated 
hysterectomy for benign pathology in otherwise asymptomatic 
patients.
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Detection of Bladder injury113年
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1 mo 1 wk1.5 wkPostoperative 
recognition of 
ureter injury

Intra-op
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more likely to be successful if the fistula is less than 1 cm in size
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Trocar site hernia 

Trocar site hernia occurs rarely in 5- and 
7- mm ports
More commonly in ports >10 mm 
increased risk with 12-mm ports (3.1%)

African Health Sciences Vol 17 Issue 4, December, 2017
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Take Home Message
1. Obtain skill through learning
2. Case selection
3. Careful trocar entrance and instrument 

application to avoid injury
4. Uterine manipulator could reduce urinary 

tract injury 
5. Anatomy recognition is a key way to success
6. Management of post-operative complication 

requires collaborative team work 
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