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ABSTRACT

	
Background: Laparoscopic cholecystectomy is one of the most frequently performed surgical procedures worldwide. However, clinical and surgical factors can create technically challenging conditions for its execution, resulting in morbidity, mortality, and excessive use of resources.
Aim: To know the clinical and surgical profile of patients undergoing laparoscopic cholecystectomy in the Northern Region of Mexico. 
Methods: This retrospective, descriptive study included patients enrolled in the general surgery service who underwent laparoscopic cholecystectomy between January and April 2022 at a secondary-level public hospital in the Northern Region of Mexico. Medical records were reviewed to collect demographic, clinical, hematological, biochemical, surgical and radiological data. Descriptive statistics were applied using the Statistical Package for the Social Sciences (SPSS) version 25.
Results: 313 medical records were reviewed. Women represented 75.4%. The mean age was 53.7 ± 15.2 years. Overweight was present in 56.5%. Emergency surgeries accounted for 41.9 %. Technically difficult laparoscopic cholecystectomy was performed in 26.2 %. Parkland Scale Grade I (23 %) and Grade II (36.4%) were predominant. The following were present: fever (33.9 %); jaundice (42.2 %); leukocytosis (55.3 %); thrombocytopenia (19.2 %); Neutrophil to Lymphocyte Ratio (NLR) ≥ 6 (15.7 %); hyperbilirubinemia (49.5 %); positive C-reactive protein (12.5 %); increased gallbladder length (23 %); largest stone size greater than 10 mm (48.6 %); gallbladder wall thickness ≥ 4 mm (58.1 %); and hypervascularity on Doppler ultrasound (58.8%). Patients who underwent technically difficult laparoscopic cholecystectomy were older [difficulty 61 ± 14.1 years vs. no difficulty 51.1 ± 14.8 years] and had a higher BMI [difficulty 33.4 ± 4.8 kg/m² vs. no difficulty 28.7 ± 4 kg/m²].
Conclusion: The results show that patients undergoing laparoscopic cholecystectomy in the Northern Region of Mexico were primarily women. Overweight and age > 53 years were common. Laparoscopic cholecystectomy without technical difficulty predominated. At least 30% of patients presented with fever, jaundice, leukocytosis, hyperbilirubinemia, largest stone size ≥ 10 mm, gallbladder wall thickness ≥ 4 mm, and hypervascularity on Doppler ultrasound. Patients who underwent technically difficult laparoscopic cholecystectomy were older and had a higher BMI. This research achieved all of its proposed objectives. 
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1. INTRODUCTION

Bile emulsifies fatty components contained in ingested food. The gallbladder has the function of storing and excreting it. However, due to its composition and factors such as insufficient gallbladder emptying, inadequate dietary habits, and obesity, the risk of gallstone formation increases. The most frequent are those with a cholesterol structure, which partially or completely obstruct the flow of bile (Adachi et al., 2022). Acute cholelithiasis is a common cause of right upper quadrant pain, which is generally diagnosed appropriately and treated promptly. However, the risk of complications associated with surgical intervention is constant (Maddu et al., 2021).
It is estimated that the risk of cholelithiasis in the general population is 10-15%, with a mortality rate of 1 %. Associated risk factors include Black race, female sex, age ≥ 40 years, obesity, and comorbidities related to metabolic syndrome. In this regard, individuals with a high Body Mass Index (BMI) exhibit greater cholesterol production, which is more pronounced in women, who have a three times greater, risk (Ahmed et al., 2022).
In Mexico, three out of four people ≥ 20 years of age are overweight or obese (SS-INSP, 2020). Similarly, a higher frequency of laparoscopic cholecystectomy has been reported in women (79 %) and in individuals with a mean age of 44.1 ± 13.2 years (Rangel et al., 2022; Díaz et al., 2020). Cholecystectomy is the surgical treatment for gallstones. It can be performed via an open or laparoscopic approach, with the latter being the most common worldwide. The conversion rate from laparoscopic cholecystectomy to an open procedure is 2-15 %; associated factors include age, emergency surgery, acute cholecystitis, peritoneal adhesions, chronic cholecystitis, and infiltration. The application of predictive tools is useful for risk stratification (Warchałowski et al., 2020).
The laparoscopic approach is common in outpatient settings. It is performed with CO2 insufflation into the abdominal cavity and abdominal incisions, registering a lower risk of infection (<5 %) and postoperative pain (VAS < 3) (Zhao et al., 2021). However, the presence of preoperative risk factors is associated with a higher conversion rate and intraoperative complications (Di et al., 2021). Difficult laparoscopic cholecystectomy is defined as a surgical intervention with an operative time > 2 hours, the need for conversion to open surgery, significant bleeding and/or use of synthetic hemostatics, vascular and/or biliary injuries, and additional operative procedures (Nassar et al., 2021). A significant association has been found between difficult laparoscopic cholecystectomy and leukocyte count and fibrinogen level; irregular or absent wall, pericholecystic fluid, fat hyperdensity, wall thickening > 4 mm, and hydrops. Preoperative identification of a difficult laparoscopic cholecystectomy provides information for efficient surgical planning and use of technical resources (Ohya et al., 2022).
It is estimated that 17% of laparoscopic cholecystectomies will be technically difficult due to severe inflammation and suspected adhesions and involvement of important adjacent structures, predisposing to a higher risk of vascular and biliary injuries (Stoica et al., 2024; Osailan et al., 2023; Bouassida et al., 2020). Imaging studies (ultrasound and CT scan) and blood tests have been considered first-line predictors of complications (Strohäker et al., 2021). The Parkland scale estimates severity based on intraoperative findings (Romano et al., 2023). It comprises five grades, based on the severity of inflammation, adhesions, and fibrosis of the gallbladder, as found in the initial evaluation:
Grade 1. Gallbladder of normal appearance, without adhesions
Grade 2. Gallbladder with minimal adhesions in the neck or lower third, but without evident inflammation in the wall.
Grade 3. Distended gallbladder, or with wall edema, hyperemia, perivesicular inflammatory fluid, or adhesions in the body.
Grade 4. Gallbladder with adhesions over most of the gallbladder surface, or any grade 1 - 3 with abnormal liver anatomy, intrahepatic gallbladder, or Mirizzi syndrome.
Grade 5. Perforated gallbladder or with necrosis.
The Parkland scale allows for the determination of the initial surgical strategy intraoperatively. In addition to conducting comparisons of outcomes and reporting more reliable complication rates (Sisa et al., 2022). The epidemiological and demographic conditions in Mexico increase the risk of developing cholecystitis and, consequently, of complications in its surgical treatment. The efficient use of clinical, biochemical, and radiological resources plays an essential role in recognizing potential adverse events (Stoica et al., 2024).
2. METHODOLOGY

This retrospective, descriptive study included patients admitted to the general surgery service who underwent laparoscopic cholecystectomy between January and April 2022 at a secondary-level public hospital in northern Mexico. Medical records were reviewed to collect demographic data (age ≥ 18 years; sex; BMI); clinical data (body temperature > 37 °C; jaundice); hematological data (leukocytosis; thrombocytopenia; NLR ≥ 6); biochemical data (hyperbilirubinemia; positive C-reactive protein); surgical data (type of surgery (emergency versus elective); technical difficulty of laparoscopic cholecystectomy (difficult versus non-difficult); Parkland Scale (I, II, III, IV)); and radiological data (increased gallbladder major axis length; largest stone size ≥ 10 mm; gallbladder wall thickness ≥ 4 mm; and hypervascularity on Doppler ultrasound). Descriptive statistics were applied using SPSS, version 25.

3. RESULTS 

The clinical records evaluated were 313. Women represented 75.4% (n=236). The age was 53.7 ± 15.2 years. The average BMI was 29.9 ± 4.6 kg/m2 (Fig. 1); overweight was recorded in 177 (56.5%) (Fig. 2). 

The emergency surgeries totaled 131 (41.9%); and scheduled surgeries 182 (58.1%). Technically difficult laparoscopic cholecystectomy was recorded in 82 (26.2%) patients; and without difficulty in 231 (73.8%). Grade I (n=72; 23%) and Grade II (n=114; 36.4%) of the Parkland Scale were the most frequent (Fig. 3).


Fig. 1. Age and BMI recorded.


Fig. 2. Number of patients respect to BMI.












Fig. 3. Number of patients respect to the Parkland Scale.

Fever was present in 106 (33.9 %); jaundice in 132 (42.2 %); leukocytosis in 173 (55.3 %); thrombocytopenia in 60 (19.2 %); NLR ≥ 6 in 49 (15.7 %); hyperbilirubinemia in 155 (49.5 %); positive C-reactive protein in 39 (12.5 %); increased length of the major gallbladder axis in 72 (23.0 %); largest stone size ≥ 10 mm in 152 (48.6 %); gallbladder wall thickness ≥ 4 in 182 (58.1 %); and hypervascularity on Doppler function in 184 (58.8 %) (Table 1).

Table 1. Frequency of abnormalities in clinical data.

	Clinical data
	n
	%

	Fever
	106
	33.9

	Jaundice
	132
	42.2

	Leukocytosis
	173
	55.3

	Thrombocytopenia
	60
	19.2

	NLR ≥6
	49
	15.7

	Hyperbilirubinemia
	155
	49.5

	C-reactive protein
	39
	12.5

	Increased gallbladder length
	72
	23.0

	Largest stone size ≥10 mm
	152
	48.6

	Gallbladder wall thickness ≥4 mm
	182
	58.1

	Hypervascularity on Doppler ultrasound
	184
	58.8



Patients who underwent technically difficult laparoscopic cholecystectomy were older [difficulty 61±14.1 years vs. no difficulty 51.1±14.8 years]. BMI was higher in this group [difficulty 33.4±4.8 kg/m2 vs. no difficulty 28.7±4 kg/m2].



3. DISCUSSION

The results show that patients undergoing laparoscopic cholecystectomy in the Northern Region of Mexico were primarily women. Overweight and age > 53 years were common. Laparoscopic cholecystectomy without technical difficulty predominated. Patients were mostly classified as Grade I and Grade II on the Parkland Cholecystectomy Scale. At least 30 % of patients presented with fever, jaundice, leukocytosis, hyperbilirubinemia, largest stone size ≥ 10 mm, gallbladder wall thickness ≥ 4 mm, and hypervascularity on Doppler ultrasound. Patients who underwent technically difficult laparoscopic cholecystectomy were older and had a higher BMI. This research achieved all of its proposed objectives.

The values ​​found for age [53.7 ± 15.2 years] and BMI [29.9 ± 4.6 kg/m2; overweight 56.5 %], as well as the frequency of sex [women 75.4 %], were similar to those reported by Shrestha et al. (2023) and Lee et al. (2020), who conducted studies to validate the Parkland scale in correlation with the severity of acute cholecystitis. However, they point out that these factors are influenced by the sociocultural and epidemiological conditions of each country.

The frequency of emergency (41.9 %) and technically difficult (26.2 %) surgeries did not coincide with that reported by Serrano et al. (2024), who reported values ​​of 27.5 % for emergency surgeries and 62.5 % for technically difficult surgeries. This is likely due to local epidemiological conditions and the level of hospital care.

The percentage of patients found with respect to the evaluated indicators was fever (33.9 %); jaundice (42.2 %); leukocytosis (55.3 %); thrombocytopenia (19.2 %); NLR ≥ 6 (15.7 %); hyperbilirubinemia (49.5 %); positive C-reactive protein (12.5 %); increased gallbladder major axis length (23 %); largest stone size ≥10 mm (48.6 %); gallbladder wall thickness ≥ 4 (58.1 %); and hypervascularity on Doppler function (58.8%) were similar to those reported by Stoica et al. (2024) and Di et al. (2021) who highlight that abnormal clinical, biochemical, and radiological factors are frequent in patients undergoing laparoscopic cholecystectomy, and even more so in those with complications.

The age found in patients with technically difficult laparoscopic cholecystectomy [61 ± 14.1 years], as well as their BMI [33.4 ± 4.8 kg/m2], was consistent with that reported by Uçaner et al. (2023), who emphasize that age > 60 years and obesity are factors associated with the development of surgical complications. 

5. Conclusion

The results show that patients undergoing laparoscopic cholecystectomy in the Northern Region of Mexico were primarily women. Overweight and age > 53 years were common. Laparoscopic cholecystectomy without technical difficulty predominated. At least 30 % of patients presented with fever, jaundice, leukocytosis, hyperbilirubinemia, largest stone size ≥ 10 mm, gallbladder wall thickness ≥ 4 mm, and hypervascularity on Doppler ultrasound. Patients who underwent technically difficult laparoscopic cholecystectomy were older and had a higher BMI. The demographic and epidemiological landscape in Mexico increases the risk of acute cholelithiasis. It is therefore important to continue studies that establish the clinical and surgical conditions in order to improve the quality of care and the efficient use of institutional resources.
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