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CLINICAL STUDY

Predictive factors for conversion of laparoscopic
cholecystectomy in patients with acute cholecystitis

Gurkan Yetkin, Mehmet Uludag, Bulent Citgez, [smail Akgun, Sinan Karakoc
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Abstract: Objectives: Laparoscopic management of acute cholecystitis may still be associated with increased
risk of complications and the conversion rate to open cholecystectomy is accordingly higher when compared
to elective cases. The aim of this study was to evaluate preoperative factors associated with conversion in
acute cholecystitis.

Patients: The records of 108 patients who underwent early laparoscopic cholecystectomy for acute cholecystitis.
Results: Of 108 patients, 19 (17.59 %) needed conversion to open cholecystectomy. Fifteen patients who
required conversion to open cholecystectomy had severe inflammation and adhesions obscuring the plane of
dissection and anatomy around Calot’s triangle. For the remaining four patients, conversion was also neces-
sary because of uncontrolled bleeding. Linear regression analysis revealed that advanced age (p=0.029),
obesity (p=0.024) and pericholecystic fluid at the USG (p=0.009) were statistically significant risk factors for
conversion.

Conclusion: The identified risk factors do not contraindicate laparoscopic cholecystectomy; however surgeons
should avoid laparoscopy-associated complications by performing open operations when appropriate (Tab. 3,

Ref. 26). Full Text (Free, PDF) www.bmyj.sk.
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Since its introduction, laparoscopic cholecystectomy (LC)
has become the procedure of choice for the treatment of symp-
tomatic gallstones and chronic cholecystitis. During the initial
development of LC, acute cholecystitis was considered to be a
relative contraindication because the rates of perioperative com-
plications were observed to be higher when compared to open
cholecystectomy (1, 2). Improvements in operative skills and ad-
vances in instrumentation have allowed surgeons to attempt to
treat inflamed gallbladders laparoscopically. This procedure has
been reported to be safe (3, 4) but there are still limitations in-
herent in the two-dimensional view and lack of tactile sensation
during laparoscopic surgery. These disadvantages are amplified
in the presence of acute inflammation. Thus the conversion rate
to open cholecystectomy is higher when compared to elective
cases (5). The aim of this study was to define predictive factors
of conversion in patients who had undergone early LC for acute
cholecystitis.

Patients and method

The analysis was based on data of 108 patients who were
admitted to the hospital between January 2002 and December
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2007 on an emergency basis for acute cholecystitis and under-
went laparoscopic cholecystectomy within 72 hours of the onset
of their symptoms. The diagnosis of acute cholecystitis was based
on right upper abdominal pain, positive Murphy sign, fever and/
or leucocytosis, as well as USG findings matching acute chole-
cystitis such as thickened gallbladder wall, gallstones and
pericholecystic fluid collection. In all patients, the definite diag-
nosis of acute cholecystitis was made during the operation and
confirmed by histopathological examination.

All patients with acute cholecystitis except four had normal
liver function, and no dilation or stones in the bile duct were
observed. Of the four patients who were excluded from the study,
two had common bile duct stones, one was pregnant and the
other had possibly gallbladder cancer.

Operative Technique

The Standard four-trocar technique is used for all laparoscopic
cholecystectomies. First, a 10 mm Hasson’s trocar is inserted via
open method in the subumbilical region. Three ports (10-mm
epigastric and 2x5-mm on the right side along the subcostal
margin) are inserted under direct vision. Needle decompression
of the gallbladder is performed whenever necessary. Dissection
commences at Calot’s triangle using monopolar electrocautery.
Operative cholangiograms are not routinely performed. After it
is freed from the liver, the gallbladder is extracted through the
subumblical port site using an extraction bag. The decision for
the conversion to laparotomy is based on the clinical judgement
of the surgeon.
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Tab. 1. Patient characteristics.
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Tab. 3. Complication rates and length of stay.

LC Converted LC to OC
n=89 %* n=19 %**
Sex Male 31 (34.83%) 9 (47.36%)
Female 58 (65.16%) 10 (52.63%)

Age >70 years 9 (10.11%) 6 (31.57%)

<70 years 80 (89.98%) 13 (68.42%)
BMI >30 4 (4.49%) 4 (21.05%)
T >37 14 (15.73%) 5 (26.31%)
DM 15 (16.85%) 3 (15.79%)
Elevated WBC 50 (56.17%) 10 (52.63%)
Previous abdominal
operation 15 (16.85%) 3 (15.79%)
Pericholecystic

fluid on ultrasound 22 (24.72%) 11 (57.89%)

BMI - body mass index, T — temperature, DM — diabetes mellitus, WBC — White
blood cell count, LC — laparoscopic cholecystectomy, OC — open cholecystectomy,
* — percentage in laparoscopic cholecystectomy group, ** — percentege in con-
verted group

Tab. 2. Reasons for conversion (n=19).

Inability to display anatomy safely
Bleeding from cystic artery
Bleeding from gallbladder bed

15 (78.94%)
2 (10.53%)
2 (10.53%)

Data collection

Recorded patient data included age, gender, height, weight,
history of abdominal operation, the highest preoperative tem-
perature, white blood cell count and preoperative ultrasound
evidence of acute cholecystitis defined as distended gallbladder,
thickened gallbladder wall and pericholecystic fluid. Conversion
to open cholecystectomy, length of hospital stay and complica-
tions were also recorded.

Statistical analysis

Univariate analysis was performed using the chi-squared test
to determine factors associated with conversion to laparatomy;
the odds ratios and their 95% confidence intervals were calcu-
lated. Linear regression analysis was then performed using all
significant predictors obtained from univariate analysis. p<0.05
was considered statistically significant.

Results

The patient population was comprised of 68 (62.9 %) women
and 40 (37.1 %) men with mean age of 50.03+14.59 (range, 26—
83); 15 were 70 years old or older.

Nineteen patients had fevers above 37 °C, and 60 had preop-
erative leucocytosis. Eighteen patients had diabetes. On USG,
33 patients had pericholecystic fluid; the remaining 75 had hy-
dropic gallbladders with thickened walls but without perichole-
cystic fluid. Eighteen patients had undergone previous upper abdo-
minal operations.The Body Mass Index (BMI) was 27.72+1.91

LC Converted LCto OC ~ Value
Cystic duct leakage 2 -
Respiratory infection 1 2
Wound Ynfection - 2
Myocardial ischemia 1 -
Total complications 4 4 p<0.001
Length of stay (days) 1.48+0.65 5.79+0.78 p<0.001

LC — laparoscopic cholecystectomy, OC — open cholecystectomy

in patients with successful laparoscopic cholecystectomies and
29.15+1.65 in patients who required conversion to open surgery
(Tab. 1).

Nineteen of 108 patients (17.59 %) required conversion to
open cholecystectomy. The most common reasons for conver-
sion were severe inflammation and dense adhesions preventing
accurate identification of the biliary anatomy in 15 patients. For
the remaining four patients, the conversion was necessary be-
cause of uncontrollable bleeding. Two had uncontrollable hem-
orrhage from the gallbladder bed and the other two had uncon-
trollable hemorrhage from cystic artery (Tab. 2).

Two patients of the laparoscopic cholecystectomy group had
bile leakage in postoperative period that was thought to origi-
nate from ductus cysticus as a result of clip slippage, at ERCP; a
stent was replaced in the common bile duct, and percutaneous
drainage was provided under USG guidance for successful treat-
ment. Beside these two patients, one patient of the same group
had a pulmonary infection, and one patient had cardiac ischemia
that was treated medically. In the conversion group, two patients
developed wound infections, and two patients had pulmonary
infections. No mortality was observed in our study. The average
hospital stay period was 1.48 days for the laparoscopic chole-
scystectomy group, and 5.79 days for the conversion group. The
latter difference was statistically significant (p<0.001) (Tab. 3).

Linear regression analysis revealed that advanced age (p=
0.029), obesity (p=0.024) and pericholecystic fluid at USG
(p=0.009) were statistically significant risk factors for conversion.

Discussion

Laparoscopic cholecystectomy (LC) is now one of the most
common laparoscopic surgeries performed at general surgery
units. Because of perceived difficulties in dissection and the
premise of unacceptably high complication rates, the presence
of acute cholecystitis was once considered a relative contraindica-
tion for LC. As experience with the procedure has increased and
available equipment has improvemed, LC has gained acceptance
as surgical treatment for acute cholecystitis. However the risk of
conversion to open cholecystectomy is always present (6, 7, 8).

LC patients with acute cholecystitis have significantly higher
rates of conversion to open cholecystectomy, longer hospital stays
and increased morbidity when compared to those who receive
elective LC. The conversion rate reported in literature varies from
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71038 % (9, 10, 11). In this study, we retrospectively analysed 108
patients who were subdued to laparoscopic operations for acute
cholecystitis. Nineteen patients (17.59 %) required conversion
to open surgery due to the fact that safe completion of laparoscopic
procedure could not be ensured. Conversion to laparotomy rep-
resents neither a failure nor a complication, but an attempt to
avoid further complications. It may be helpful to determine pa-
rameters predicting the conversion beforehand. This would im-
prove preoperative patient counseling and help to take extra pre-
cautions for reducing intra-operative complications (12, 13).

The findings of studies that attempt to define preoperative
factors predicting the conversion to open cholecystectomy are
contradictory. In our study, we evaluated the effects of patient
characteristics on conversion, such as gender, age, body mass
index (BMI), previous abdominal operation history and diabe-
tes, as well as preoperative findings such as fever, leucocytosis,
hydropic gallbladder and pericholecystic fluid showing the se-
verity of acute cholecystitis. Although we found higher rates of
conversion among male patients, the conversion rates of the two
genders were not statistically significant (p=0.304). In litera-
ture, there is no consensus reached on this issue. Some investi-
gators (14, 15, 16) suggest that gender affects the conversion
risk, whereas others (17, 18) do not. Investigators suggesting
that gender is a predictive factor also claim that male acute
cholecystititis patients have denser brids at Calot’s triangle and
in the pericholecystic region than women, but fail in explaining
the underlying pathophysiology.

Conversion rates in our study were found to be significantly
higher in patients over the age of 70 (p=0.029). Increased age
has been noted in literature as a preoperative risk factor for con-
version, perhaps due to a longer history of gallstones and increased
number of cholecystitis attacks (6, 19, 20). We also found that
obesity independently predicted conversion to open cholecystec-
tomys; it has been previously identified as a risk factor for conver-
sion (13, 21). Explanations for higher conversion rate in the obese
group may include difficult trocar placement, obscured anatomy
because of excessive intraperitoneal fat, inability to retract the liver
sufficiently and difficulty with instrument manipulation through
excessively thick abdominal walls (21). We believe that cannula-
tion via the open method using Hasson’s trocar, the placement of
an additional port for retraction of the liver and the use of longer
instruments may have prevented some of these conversions.

Some researchers have suggested that the conversion rates
are higher in diabetics (12, 22) but we did not find conversion
rate and diabetes to be correlated (p=0.283). The reason for
greater conversion rate in this group of patients is unclear. One
explanation may involve the presence of more severe inflamma-
tion among diabetic patients with acute cholecystitis when com-
pared to non-diabetics. Autonomic and peripheral neuropathy
may prevent some diabetic patients from developing symptoms
of gallbladder disease until later in the course of their illness.
This may lead to a delay in diagnosis and can result in more
advanced disease and greater risk of conversion (23, 24).

It has been suggested that the adhesions appearing after ab-
dominal operations lead to complication of trocar replacement
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and gallbladder dissection, thereby increasing the incidence of
conversion in patients with history of previous abdominal ope-
rations (13, 16, 25). However, there is no consensus on this sug-
gestion in literature. Lipman et al (12) reported that adhesions
related to past operations might be in different locations and that
adhesions near the gallbladder should not affect dissection; in
addition, adhesions that appear during acute cholecystitis are
denser, thus previous upper abdominal operations should not
affect the conversion risk. We also observed that previous upper
abdominal operations did not increase the incidence of conver-
sion. We believe that the open technique that we used routinely
from the subumbilical region at replacing the first port is effec-
tive in this.

Simopoulos et al classified conversion rates for acute chole-
cystitis based on gallbladder pathology as follows: these rates
were 14 % for acute edeamotous cholecystitis, 15.5 % for hy-
drops, and 25.8 % for gallbladder empyema (20). In parallel with
these findings, Lal et al reported that the difficulty of laparoscopic
cholecystectomies could be determined preoperatively based on
USG findings of the bladder (26). We also found significantly
more conversions in cases showing pericholecystic fluid on USG
(p=0.009). We believe that the presence of pericholecystic fluid
arises from the translocation of fluid from the surrounding tis-
sues during severe inflammation of the gallbladder. Fever and
leucocytosis as results of acute gallbladder inflammation have
been shown to be risk factors for conversion (12, 20). These
studies included both, patients with acute and chronic cholecys-
titis and because these two parameters were associated with acute
cholecystitis, they were determined to be risk factors for conver-
sion. We did not determine the effects of fever and leucocytosis
on conversion as our study included only patients with acute
cholecystitis.

In conclusion, our study revealed that advanced age, obesity
and pericholecystic fluid on USG are predictive risk factors for
conversion in patients with acute cholecystitis. We believe that
none of these risk factors contraindicates LC; however, they are
good predictors of difficulty in LC.

References

1. Kum CK, Eypasch E, Lefering R, Paul A, Neugebauer E, Troidl
H. Laparoscopic cholecystectomy for acute cholecystitis: Is it really safe?
World J Surg 1999; 20: 43—48.

2. Adamsen S, Hansen OH, Funch-Jensen P, Schulze S, Stage JG,
Wara P. Bile duct injury during laparoscopic cholecystectomy; A pro-
spective nationwide series. J Amer Coll Surg 1997; 184: 571—578.

3. Cox MR, VWilson TG, Luck AJ, Jeans PL, Padbury RTA, Toouli
J. Laparoscopic cholecystectomy for acute inflammation of the gallblad-
der. Ann Surg 1993; 218: 630—634.

4. Zucker KA, Flowers Jl, Bailey RW, Graham SM, Buell J, Im-
bembo AL. Laparoscopic management of acute cholecystitis. Amer J
Surg 1993; 165: 508—514.

5. Bickel A, Rappaport A, Kanievski V, Vaksman I, Haj M, Geron
N, Eitan A. Laparoscopic management of acute cholecystitis. Prognos-
tic factorrs for success. Surg Endosc 1996; 10: 1045—1049.



6. Lim KR, Ibrahim S, Tan NC, Lim SH, Tay KH. Risk factors for
conversion to open surgery in patients with acute cholecystitis under-
going interval laparoscopic cholecystectomy. Ann Acad Med Singapo-
re 2007; 36 (8): 631—635.

7. Peng WK, Sheikh Z, Nixon SJ, Paterson-Brown S. Role of lapa-
roscopic cholecystectomy in the early management of acute gallbladder
disease. Brit J Surg 2005; 92 (5): 586—591.

8. Prakash K, Jacob G, Lekha V, Venugopal A, Ramesh H. Laparos-
copic cholecystectomy in acute cholecystitis. Surg Endoscop 2002; 16
(1): 180—183.

9. Garber SM, Korman J, Cosgrove JM, Cohen JR. Early laparosco-
pic cholecystectomy for acute cholecystitis. Surg Endoscop 1997; 11
(4): 347—350.

10. Pessaux P, Tuech JJ, Rouge C, Duplessis R, Arnaud JP. Laparos-
copic cholecystectomy in acute cholecystitis. A prospective comparati-
ve study in patients with acute vs. chronic cholecystitis. Surg Endoscop
2000; 14 (4): 358—361.

11. Gourgiotis S, Dimopoulos N, Germanos S, Vougas V, Alfaras P,
Hadjiyannakis E. Laparoscopic cholecystectomy: a safe approach for
management of acute cholecystitis. JSLS 2007; 11 (2): 219—224.

12. Lipman JM, Claridge JA, Haridas M, Martin MD, Yao DC,
Grimes KL, Malangoni MA. Preoperative findings predict conver-
sion from laparoscopic to open cholecystectomy. Surgery 2007; 142
(4): 556—563.

13. Nachnani J, Supe A. Pre-operative prediction of difficult laparos-
copic cholecystectomy using clinical and ultrasonographic parameters.
Indian J Gastroenterol 2005; 24 (1): 16—18.

14. Livingstone EH, Rege RV. A nationwide study of conversion from
laparoscopic to open cholecystectomy. Amer J Surg 2004; 188 (3):
205—211.

15. Kama NA, Kologlu M, Doganay M, Reis E, Atli M, Dolapci M.
A risk score for conversion from laparoscopic to open cholecystectomy.
Amer J Surg 2001; 181 (6): 520—525.

Gurkan Yetkin et al. Predictive factors for conversion...

16. Ibrahim S, Hean TK, Ho LS, Ravintharan T, Chye TN, Chee
CH. Risk factors for conversion to open surgery in patients undergoing
laparoscopic cholecystectomy. World J Surg 2006; 30 (9): 1698—1704.

17. Lo CM, Fan ST, Liu CL, Lai EC, Wong J. Early decision for
conversion of laparoscopic to open cholecystectomy for treatment of
acute cholecystitis. Amer J Surg 1997; 173 (6): 513—517.

18. Schrenk P, Woisetschliger R, Wayand WU. Laparoscopic chole-
cystectomy. Cause of conversions in 1,300 patients and analysis of risk
factors. Surg Endoscop 1995; 9 (1): 25—28.

19. Eldar S, Sabo E, Nash E, Abrahamson J, Matter 1. Laparoscopic
cholecystectomy for acute cholecystitis: prospective trial. World J Surg
1997; 21 (5): 540—545.

20. Simopoulos C, Botaitis S, Polychronidis A, Tripsianis G, Ka-
rayiannakis AJ. Risk factors for conversion of laparoscopic cholecystec-
tomy to open cholecystectomy. Surg Endoscop 2005; 19 (7): 905—909.

21. Rosen M, Brody F, Ponsky J. Predictive factors for conversion of
laparoscopic cholecystectomy. Amer J Surg 2002; 84 (3): 254—258.

22. Shpitz B, Sigal A, Kaufman Z, Dinbar A. Laparoscopic chole-
cystectomy for symptomatic gallstones in diabetic patients. J Laparo-
endoscop Adv Surg Tech A 2001; 11 (5): 281—284.

23. Shpitz B, Sigal A, Kaufman Z, Dinbar A. Acute cholecystitis in
diabetic patients. Amer Surg 1995; 61 (11): 964—967.

24. Lau H, Lo CY, Patil NG, Yuen WK. Early versus delayed-interval
laparoscopic cholecystectomy for acute cholecystitis: a metaanalysis.
Surg Endoscop 2006; 20 (1): 82—387.

25. Tang B, Cuschieri A. Conversions during laparoscopic cholecystec-
tomy: risk factors and effects on patient outcome. J Gastrointest Surg
2006; 10 (7): 1081—1091.

26. Lal P. Agarwal PN, Malik VK, Chakravarti AL. Difficult lapa-
roscopic cholecystectomy that requires conversion to open procedure
can be predicted by preoperative ultrasonography. JSLS 2002; 6 (1):
59—63.

Received March 3, 2009.
Accepted August 18, 2009.

691



