ORIGINAL ARTICLE
Turk J Surg 2020

R sk Factors of Convers on to Open Surgery n
Laparoscop cCholecystectomy; S ngle Center
Exper ence
Al Sapmaz1, Ahmet Serdar Karaca2
1
2

Bilkent Hospital, General Surgery, Ankara , Turkey
Baskent Universty, Department of General Surgery, İstanbul, Turkey

ABSTRACT
Object ve: Th s study a ms to demonstrate the demograph c character st cs for the laparoscop c cholecystectomy surger es performed n the general
surgery cl n cs of our hosp tal, to dent fy the rate of convers on to open surgery and the ma n reasons for convert to open surgery.
Mater als and Methods: Med cal records of a total of 1,294 pat ents who underwent laparoscop c cholecystectomy n our hosp tal between October
2013 and May 2017 were retrospect vely rev ewed and the rates of convers on to open surgery based on age groups were recorded.
Results: Of these pat ents, 1,191 were females (92.0%) and 103 (7.9%) were males. The mean age was 48.6 ± 13.2 (range: 18 to 89) years. Ind cat ons for
surgery were cholel th as s n 1,195 pat ents (92.4%), acute cholecyst t s n 56 pat ents (4.4%), and gallbladder polyps n 43 pat ents (3.3%). The procedu‐
re was convers on to open surgery n 41 pat ents (3.16%), wh le 12 (0.9%) developed ntraoperat ve compl cat ons. There was no mortal ty. The mean
length of hosp tal stay was 1.2 (range: 1 to 6) days. The ma n reasons for conversat on to open surgery were as follows: adhes ons n the Calot’s tr angle
(n=3), acute cholecyst t s (n=29), choledochol th as s (n=2), adhes ons due to prev ous surgery (n=1), d ssect on d ﬀ culty (n=2), organ damage (n=2),
anatom c var at on (n=1), and stone expuls on (n=1).
Conclus on: Acute cholecyst t s appears to be the most mportant factor ncreas ng the rate of convers on to open surgery dur ng laparoscop c cho‐
lecystectomy. Male sex, ncreased age, and the presence of acute cholecyst t s are the ma n factors ncreas ng the r sk of convert to open surgery.
Keywords: Laparoscop c cholecystectomy, open cholecystectomy, compl cat on

INTRODUCTION
Laparoscopic cholecystectomy (LC) is widely used worldwide as is in Turkey,
and has become the standard approach for the treatment of symptomatic
cholelithiasis in recent years [1]. Major advantages of LC including reduced
postoperative pain, early return to normal physical activity, and improved
cosmetic outcomes have made this method the ﬁrst-line intervention over
open cholecystectomy (OC). Several factors, which were previously deﬁnitive
contraindications for LC, are currently diminished due to the recent improvements both in basic surgical concepts and in the technique used.
In the present study, we aimed to evaluate the outcomes of LC in relation to
several clinical parameters and compare data in the light of the literature
data.
MATERIAL and METHODS
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Medical records of a total of 1,294 patients who underwent LC in the General Surgery Clinics of our hospital between October 2011 and October 2016
were retrospectively reviewed. (The study protocol was reviewed and approved by our Institutional Ethical Committee. The software is purchased from
our patients who are treated in our hospital to use them in the future when
they are operated or treated. Although the study was retraospective, approval was obtained to use his review information. The procedures followed
were in accordance with the Helsinki Declaration of 1975 as revised in 1983.
IRB number : E-15/622) Data including age and sex of the patients, preoperative diagnosis, (acute cholecystitis- [muphy (+), leucocytosis, CRP elevation,
gallbladder wall thickness is >3mm]) number of patients scheduled for laparoscopic surgery and conversion to open surgery, demographic characteristics of these patients, and the reasons for conversion to open surgery were
recorded. The relationship between the age and sex, preoperative diagnosis,
and the decision to convert to open procedure was evaluated. All LC operations were performed by the general surgeons of our clinics using standard
four-port entry and under 12-14 mmHg pressure.
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Based on preoperative ultrasonography ﬁndings, gallbladder wall
thicknesses higher than 3 mm were considered to be “thick” and
thicknesses equal to or lower than 3 mm were considered to be
“normal”. The study was conducted in accordance with the principles of Declaration of Helsinki.
Stat st cal analys s
All data were recorded on “SPSS 17.0 for Windows” (SPSS Inc. Chicago IL.) statistical analysis software. For these variables, univariate analysis was performed using chisquare and Student’s t-tests.
Multivariate analysis was additionally performed for those variables that had statistical signiﬁcance. P values < 0.001 were considered statistically signiﬁcant.
RESULTS
Of all patients, 1,191 (92.0%) were females and 103 (7.9%) were
males. The mean age of females, males and overall study population was 44.8 ± 12.3, 49.6 ± 11.2, and and 48.6 ± 13.2 years, respectively. The mean age of males who underwent LC was signiﬁcantly higher than females (p<0.001). In total, the procedure was
switched to open surgery in 41 patients (3.16%), including 28 of
1,191 women (2.3%) and 13 of 103 men (12.6%). The rate of conversion to open surgery was higer among men, compared to
women (p<0.001). Among the patients who were switched to
open procedure, the mean age of women was 51.8 ± 15.1 years
and mean age of men was 57.9 ± 14.8 years, indicating a statistically signiﬁcant diﬀerence (p<0.05). The mean age of patients
who were switched to open surgery was 54.7 ± 12.9 years, and
mean age of the patients who completed the surgery with laparoscopic method was 46.8 ± 13.7 years. The mean age of patients
who switched to open surgery was statistically signiﬁcantly higher p<0.001. (Table 1)
Table 1. The association of conversion with age and gender
Var ables

n (%)

51.8±15.1

Male

57.9±14.8

Table 2 presents complications developed during laparoscopic
surgery. The procedure was conversion to open surgery in all
those patients. One patient, who had cystic duct injury, was reoperated two days later due to ongoing bile drainage. Stomachsmall intestine injuries occurred in two patients due to trocar
entry and in two patients during dissection. Primary repair was
performed in patients whose injuries occurred due to trocar
entry. Primary repair and omentoplasty were performed for other
patients. Since the injury was close to the conjunction point of
the right and left hepatic ducts in 3 patients with choledoc injury, Rouxen-Y hepaticojejunostomy was performed for these patients. Choledochoduodenostomy wasperformed for the other
patient.
Table 2. Reasons of Conversion
Reason

n (%)

B le leak

7 (17%)

Adhes on n Calot tr angle

6 (14%)

Cyst c duct njury

4 (9.7%)

Common b le duct stone

4 (9.7%)

Common b le duct njury

4 (9.7%)

D ssect on d ﬀ cult es

4 (9.7%)

Stomach-small bowel njury

4 (9.7%)

Adhes ons due to prev ous surgery

2 (4.8%)

Anatom c var at ons

2 (4.8%)

Major abdom nal vascular njury

2 (4.8%)

Stone loss

2 (4.8%)

p

Age (Mean±SD, y)
Female

lecystitis was signiﬁcantly higher (p<0.001) Table 2 shows the causes of conversion to open surgery in the absence of a complication. The most common cause was adhesions in the Calot’s
triangle.

<0.001

DISCUSSION

Gender
Female

28 (2.3%)

Male

13 (12.6%)

<0.001
SD: Standard deviation, y: year

An evaluation of preoperative diagnoses showed that 1,195 patients were operated for cholelithiasis (92.4%), 56 for acute cholecystitis (4.4%), and 43 for gallbladder polyps (3.3%). The procedure was conversion to open surgery in 18 patients operated for
cholelithiasis (1.5%) and in 23 patients operated for acute cholecystitis (41%). The procedure was not switched to open surgery
in any patient operated for gallbladder polyps. The rate of switch
to open surgery was signiﬁcantly higher among the patients
operated for acute cholecystitis (p<0.001).
Of the patients operated for acute cholecystitis, 22 were women
(1.8% of all female patients) and 34 were men (3.3% of all male
patients). The rate of operation due to acute cholecystitis was
higher among men than women (p<0.05).
The mean ages of the patients operated for acute cholecystitis
and for cholelithiasis were 51.2 ± 13.0 and 48.4 ± 13.1 years, respectively. The mean age of the patients operated for acute cho-
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The advantages of LC over OC have been long discussed and
now, LC has become the ﬁrst choice [1,2] . Until MAY 2017, all of
1294 cases in our hospital underwent LC. When this method was
introduced, despite all its advantages, it was not considered as a
harmless procedure due to high rate of injuries particularly in the
main bile ducts [3,4]. Acute cholecystitis accounts for almost 20%
of all gallbladder diseases and it is no longer a contraindication
for LC [5,6] . The incidence of biliary system injuries during LC varies between 0.2-1.4%. This rate, recorded among 11 cases in the
present study (0.8%), is consistent with the literature. Among those 11 cases, two had choledochal injury. They were treated as
shown in Table 3 [7,8] .
Etiology of sex diﬀerences in symptomatic cholelithiasis can be
multifactorial [9] . From a psychosocial perspective, men less frequently refer to a physician at symptom onset compared to women. Similarly, men agree to surgery at a later stage than women. This results in an increase in disease severity. Moreover, higher daily activities of men cause a delay in their referral to a hospital. From a pathophysiological perspective, women can be
more sensitive to inﬂammatory changes associated with cholecystitis, compared to men [9]. Moreover, anatomic diﬀerences
and changes in dietary habits may also result in the variability be-
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angle, acute cholecystitis and bleeding in the present study. In
the study of Kausnik et al. [10]., adhesions in the Calot’s triangle
and injuries of the main bile duct were fount to be the most
common causes of switch to open surgery.
As shown in Table 2, the most remarkable problems in cases
switched to open surgery in the absence of a complication were
adhesions in the Calot’s triangle and diﬃculties in dissection. Previous upper abdominal surgeries are also risk factors increasing
the rate of switch to open surgery [11].
The rate of major complications during LC was previously reported as 1-3%, and the rate of bile duct injuries was found to vary
between 0 and 0.7% [3]. Complications due to Veres and trocar
entry have been previously reported in the literature. In a study
conducted by Deizel et al. [12], intestinal perforation was reported as the most common cause of death that occurs after laparoscopic methods. In the present study, four patients received
treatment was by open surgery after stomach-small intestine
perforations which developed due to trocar entry and dissection.
The rate of conversion to open surgery due to bleeding was reported as 0-1.9%, and the rate of secondary surgeries was found
to be 0.4% [4-13]. In the case series of Shurkalin et al. [14], bleeding was noted in 0.7% of the patients and the most common
causes of bleeding were intraoperative injuries accompanied by
anatomic variations of the vessels [14]. Epigastric vessel injury occurred due to trocar entry in two cases in this study; these complications were noticed and successfully treated during the operation. Mortality due to LC is similar to OC and was reported to vary
between 0 and 0.9 % [15-17]. Mortality frequently occurs due to
concomitant diseases and peritonitis which develop as a result of
intraabdominal organ injuries. None of the patients died in our
patient series.
Assessment of age and sex distribution of patients with acute
cholecystitis indicated a higher rate of acute cholecystitis among
men at all age groups. For both sexes, the rate of acute cholecystitis in the age group of 65 years or older is higher compared to
the other age groups, and the diﬀerence reaches statistical signiﬁcance for men. Men with acute cholecystitis were younger
compared to women.
In the study of Tocchi et al. [18], cholelithiasis complications were
more frequently observed in men, and male sex, as well as ages
over 65 years, were found to be factors negatively eﬀecting operative mortality. Based on some series, higher rates of conversion
to open surgery, morbidity and mortality were reported among
older patients [15-19]. This is mostly associated with the frequency of cholecystitis episodes and concomitant diseases. Elective
LC is recommended for older patients with symptomatic gallbladder stones before they experience an acute cholecystitis episode [20]. In the present study, the rate of conversion to open
surgery and the rate of complications were higher among patients older than 65 years, and the eﬀect of age on the rate of
complications was signiﬁcant. On the other hand, an older age
had no signiﬁcant eﬀect on the duration of operation.
In the present study, acute cholecystitis was found to be the second most common cause of switch to open surgery. In a very
large-scale study performed by Vecchio et al. [21] by reviewing
data of more than 100.000 patients, the rate of switch to open
surgery was primarily associated with the severity of
inﬂammation.
While patients with acute cholecystitis were initially not found
eligible for LC, studies performed later on increased the experience on this procedure and demonstrated that LC can be routinely
performed in this patient group as well [22-24]. Early cholecys-

tectomy is known to be beneﬁcial also for patients with acute
cholecystitis[25]. In the present study, the presence of acute cholecystitis and increased wall thickness as shown by USG were found to be risk factors for switch to open surgery, and their eﬀects
also reﬂected on the complications and duration of operation.
These patients constitute the patient group, in whom LC must be
performed by paying utmost attention and dissection must be
done very carefully.
The rate of gallbladder injuries during LC is higher than the rate
observed during open surgery, and was reported to vary between 0.2 and 1.4% [26]. Despite all precautions, the best time of repair in case of an injury appears to be during the operation. Hollow organ injuries are also commonly seen complications during
LC procedures. Some reports indicate that their incidence may
reach up to 0.9% [26]. Attention must be paid for such injuries,
particularly while constructing the pneumoperitoneum and during the use of cautery. The rate of retroperitoneal major vessel
injury due to trocar entry was reported as 0.05% in the previous
studies, and mortality associated with such injuries was found to
be 8.3% [12]. Balija et al. [27] evaluated bile duct variations in patients who underwent LC, and detected accessory bile ducts in
52% of their patients. In the present patient series, seven patients
who had bladder bed leakage were followed-up by medical means and the leakage was successfully controlled by ERCP in one
patient.
Complications due to cystic artery injury, which were previously
reported in 0.2-2% of the patients, did not develop in any patient
in the present patient series [23].
Conclus on
In conclusion, acute cholecystitis appears to be the most signiﬁcant factor increasing the rate of conversation to open surgery
during LC procedures. Male sex, older age, and the presence of
acute cholecystitis are the main factors increasing the risk of convert to open surgery. However, LC must be still the ﬁrst choice of
intervention. We believe that the rate of complications will decrease even more, as we gain additional experience in the treatment of acute cholecystitis, in particular.
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ÖZET
G r ş ve Amaç: Bu çalışmadak amacımız hastanem z genel cerrah kl n kler nde yapılan laparoskop k koles stektom amel yatlarının demograf k
özell kler n ortaya koymak,açık cerrah ye geç ş oranı ve başlıca nedenler n rdelemekt r.
Gereç ve Yöntem: Ek m 2013-Mayıs 2017 tar hler arasında hastanem zde laparoskop k koles stektom uygulanan toplam 1.294 hastanın tıbb
kayıtları ger ye dönük olarak ncelend ve yaş gruplarına göre açık cerrah ye geç ş oranları kayded ld .
Bulgular: Bu hastaların 1.191' kadın (% 92.0) ve 103'ü (% 7.9) erkekt . Ortalama yaş 48.6 ± 13.2 (18-89) yıldı. Amel yat end kasyonları 1.195 has‐
tada (% 92.4) kolel t az s, 56 hastada (% 4.4) akut koles st t ve safra keses pol pler yd . 43 hasta (% 3.3). İşlem 41 hastada (% 3,16) açık cerrah ye
geçerken, 12 hastada (% 0,9) ntraoperat f kompl kasyon gel şt . Ölüm olmadı. Ortalama hastanede kalış süres 1,2 (1 - 6) gündü. Açık cerrah ye
geçmen n ana nedenler şunlardı: Calot üçgen nde yapışıklıklar (n = 3), akut koles st t (n = 29), koledokol t az s (n = 2), öncek amel yata bağlı
yapışıklıklar (n = 1), d seks yon zorluk (n = 2), organ hasarı (n = 2), anatom k varyasyon (n = 1) ve taş çıkarma (n = 1).
Sonuç: Akut koles st t, laparoskop k koles stektom sırasında açık cerrah ye geç ş oranını artıran en öneml faktör olarak görünmekted r. Erkek
c ns yet , artan yaş ve akut koles st t varlığı açık cerrah ye dönüş r sk n artıran ana faktörlerd r.
Anahtar Kel meler: Laporoskop k koles stektom , koles stektom , kompl kasyon
DOI: 10.47717/turkjsurg.2020.4734
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