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복강경담낭절제술에서 담도손상
(Anatomy & Pathophysiology)

여수전남병원 일반외과

정      종      길

서 론

1986년 복강경 수술이 처음 담낭 절제술에 이용된 이후, 급속도로 보급되어 현재는 양성 담낭

질환의 표준 치료법으로 이미 일반화되었다. 복강경 담낭절제술은 절개창이 작아 수술 후 통증이

적고, 조기운동 및 조기식사가 가능하여 입원기간이 짧고, 미용효과가 우수 하다는 등 여러 가지

장점이 있으나, 2차원적인 이미지에 의한 거리감 결핍, 촉감결핍 등의 단점과 개복술 때와는 다른

기구의 사용 및 조작미숙 등으로 복강경 수술자 특히 초보자에게는 많은 어려움이 따른다. 현재는

전공의 시절 복강경 수술을 접하고 직접 시술할 기회도 많이 있으나, 복강경 수술을 익숙하게 하

기 위해서는 해부학적 지식 습득과 더불어 복강경 수술의 기본술기를 익혀야 한다. 이에 전문의를

준비하는 여러분에게 조금이나마 도움이 되고자 담도의 해부학적 중요한 점 및 담도손상의 기전

에 관해 설명하고자 한다.

Histor ical Review

Langenbuch(1882): first planned cholecystectomy

Sprengel (1889): choledochduodenostomy

Roux(1897): Roux-en-Y anastomsis

(1904): applied to biliary tract

Kocher(1903): Kocher’s maneuver

Monprofit(1908): first hepaticojejunostomy

using Roux-en-Y loop

Kehr: T-tube(standard stenting device)

Muhe & Dubois (1986): laparoscopic cholecystectomy
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ANATOMY

1. Gallbladder

size: 7 cm long

diameter: 3～5 cm

capacity 30～50 ml

fundus, corpus. infundibulum (Hartman's pouch), neck

cystic duct: spiral valve of Heister

microscopic finding: 3 layer (mucosa, muscularis, serosa)

2. Bile duct

intrahepatic right: anterior and posterior

left: medial and lateral

common hepatic duct: 2～4 cm

cystic duct: 2～4 cm

common bile duct: 8～15 cm

Ampulla of vater: common channel: 75%

separate channel: 25%
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3. Hepatocystic tr iangle & Triangle of Calot

Hepatocystic triangle

Liver edge

Cystic duct

Common hepatic duct

More than 80% of replaced right hepatic arteries, normal right hepatic arteries and right hepatic

ducts traverse the triangle within reach of a Kelly clamp on the cystic duct

Triangle of Calot

Cystic duct

Common hepatic duct

Cystic artery

4. Blood supply

CBD: plexus from retroduodenal from gastroduodenal

common heptic artery

right hepatic artery

two axial vessels: 3 and 9 o'clock arteries

GB: cystic artery from right hepatic artery
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Significance of Var iations in Anatomy

to avoid iatrogenic injury to the biliary tract

1. long tortuous cystic duct

2. cystic duct cross CBD posterior and join common duct on left or posterior

3. very short or absent duct

4. long cystic duct with low insertion into common duct

5. long cystic duct fused to common hepatic duct

6. anomalous entry of right anterior or posterior segmental duct into cystic duct

Congenital anomalies of gallbladder

absence of gallbladder: rare

ectopic location of gallbladder: rare

right intrahepatic location

left sided gallbladder: left to falciform ligament

Floating gallbladder: torsion

double and triple gallbladder
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BILE DUCT INJURY

1. Incidence of bile duct injury

Before laparoscopic cholecystectomy

1/300～500 (0.2～0.3%)

1/800 (0.125%)

After laparoscopic cholecystectomy

0.6～0.85%

500,000 laparoscopic cholecystectomies being performed annually in United

States: 1500 bile duct injuries
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2. CAUSE of bile duct injury

Dangerous Anatomy

Dangerous Pathologic Finding

Dangerous Surgery

1) DANGEROUS ANATOMY

Common anatomic variants of the bile ducts

Variation in vascular supply

2) DANGEROUS PATHOLOGIC FINDING

Acute cholecystitis

Gangrenous cholecystitis

Perforative cholecystitis

Polycystic disease of the liver

Hepatic cirrhsis

Scleroatrophic gallbladder

Mirizzi's syndrome

Duodenal ulcer

Pancreatic neoplasm and pancreatitis

Hepatic neoplasm and infection

3) DANGEROUS SURGERY

Retraction injury

Hemostsis

Injuries of dissection

① Retraction injury

Inadequate retraction

Excessive retraction can be dangerous as inadequate retraction

avulsion of fragile cystic duct

avulsion of small vessels

tenting and deformation of the common bile duct - clipping or ligation of the common bile duct

② Hemostasis

Hemostatic maneuvers should never be performed blindly

During laparoscopic cholecystectomy, bleeding should be controlled only after accurately identifying

the bleeding source and surrounding structures
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③ Injury of dissection

Both antegrade and retrograde techniques can be associated with common bile duct injury, and

neither should lend a false sense of security

Instruments: Hook dissector

Curved dissector

Harmonic scalpel

Endoscissors

Laser

∙Inexper ience & learning curve

Initial bile duct injury of 2.2% was found during the first 13 cases per person.

As each surgeon's experience increased, the subsequent bile duct injury rate decreased to 0.1%

(Southern Surgeons Club)

Bile duct injury rate

Open cholecystectomy: 1/800

Lparoscopic cholecystectomy: 1/120(0.85%)

Major injury: 0.55%

Minorinjury: 0.3%

3. SPECTRUM OF BILIARY INJURIES

Bile leaks

Cystic duct injuries

Extrahepatic bile duct injuries

Strictures

Intrahepatic duct injuries

Thermal and laser injuries

1) Bile leaks

Minor bile leak: clinically insignificant

Major bile leak

prolonged biliary fistula

bilomas

ascites

bile peritonitis
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2) Cystic duct injur ies

Most common biliary injury associated with laparoscopic cholecystectomy

Causes

failure to ligate or clip the cystic duct

Inadequate application of endoscopic clips

proximal leakage of cystic duct from injury

that was unrecognized at the time of operation

thermal injury may cause desiccation of tissue

3) Extrahepatic bile duct injur ies

The common bile duct is misidentified as the cystic duct

Classic injury

Variant of classic injury

4) Str ictures

Early strictures are related to technical mishap

Clipping of the duct

Devascularization

Thermal injury

Compression by the biloma

The role of thermal insult in the development of delayed strictures remains unclear

5) Intrahepatic duct injur ies

Causes

Previous scarring in the triangle of Calot

Misidentification of structures

6) Thermal and laser injur ies

Depth of penetration into surrounding tissue cannot always be controlled precisely

The relative conductivity of tissue to thermal energy varies with its water content and other

physical properties

The presence of metal clips on adjacent tissue may also pose a problem because they are likely to

concentrate thermal energy and desiccate surrounding tissue
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∙Sever ity of bile duct injury

Type of injury

Delay in recognition of the injury

25%: detected on operation

Bile leak

Abnormal cholangiogram

4. Mechanisms of injury (Moosa)

1) Wrong duct is ligated or transected

2) Lumen of the bile duct is occluded during “flush ligation” of cystic duct

3) compromised by excessive dissection

4) Lumen of the duct is traumatized by forceful “dilation”

5) Application and control of an energy source are inappropriate

5. Risk factor for bile duct injury

Laparoscopic cholecystectomy

Fibrosis in the triangle of Calot

Acute cholecystitis

Obesity

Local hemorrhage

Variant anatomy

Fat in the porta hepatis

Open cholecystectomy

Fibrosis in the triangle of Calot

Acute cholecystitis

Obesity

Local hemorrhage

Variant anatomy

Fat in the porta hepatis

Inadequate length of incision

Failure to obtain intraoperative cholangiography

6. Surgical technique to avoid bile duct injury (Lahey Clinic)

1) Obtain maximal cephalic traction of gallbladder
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2) Obtain lateral and inferior retraction of Hartmann's pouch, pulling it away from the liver

3) Start the dissection high in the neck of the gallbladder and carry it in a lateral and medial

direction

4) Turn Hartmann's pouch medially for posterolateral dissection of the serosa of the gallbladder

5) Free the neck of the gallbladder from its hepatic bed

6) Obtain clear visualization of both limbs of the clips

7) Perform cholangiograohy

8) Keep the dissection close to the gallbladder

9) Convert to open cholecystectomy. Each surgeon should consider his or her limitation

7. Difficult operation

Clinical criteria identify difficult situations

extensive previous abdominal surgery

cirrhosis or portal hypertension

morbid obesity

multiple repeated attacks

palpable gallbladder

clinical and laboratory findings

radiologic criteria identify difficult situations

finding of acute or severe chronic disease

enlarged liver

gallbladder packed full of calculi

calcified gallbladder

8. Difficulties or iginating in the gallbladder

gallbladder packed with calculi

large callculus impacted in the infundibulum

porcelain gallbladder

intrahepatic gallbladder

Hartmann's pouch adherent to the common duct

cholecystobiliary fistula

9. Shor t cystic duct

identify the presence of a short cystic duct
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intraoperative cholangiogram-opening for cholangiography is created on Hartmann's pouch

gallbladder-cystic duct junction visualization

closure distal portion of Hartmann'n pouch

10. Abnormalities associated with chronic cholecystitis

inability to grasp the wall of the gallbladder

presence of a foreshortened cystic pedicle

presence of a shrunken gallbladder packed full with calculi

absence of a plane of dissection between the gallbladder and liver

CONCLUSION

* Bile duct injuries remain a relatively uncommon but potentially devastating complication of laparoscopic

surgery.

* To conduct any operation safely on or near the biliary system, the surgeon should be familiar with

the anatomy and its variations, the nature of pathologic process that may enhance the likelihood of

causing harm, and, most important, his or her own limitation and the limitation of the system with

which he or she has to work.


