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ABSTRACT

Background: The global population is aging, leading to an increased incidence of acute cholecystitis and associated complications in
the elderly. While laparoscopic cholecystectomy is the gold standard for treating acute cholecystitis, its safety and outcomes in high-
risk, elderly patients with comorbidities are not well-documented.

Objective: To compare postoperative complications, hospital stay duration, and nursing care requirements between high-risk elderly
patients undergoing tube cholecystostomy versus early elective laparoscopic cholecystectomy for acute cholecystitis.

Methods: This cross-sectional comparative study was conducted at Combined Military Hospital Rawalpindi from July 2021 to January
2022. A total of 70 patients aged 40-80 years and classified as ASA 3 or 4 were included. Patients were divided into two groups:
Group 1 (n=35) underwent tube cholecystostomy followed by interval cholecystectomy after six weeks; Group 2 (n=35) underwent
early elective laparoscopic cholecystectomy within 72 hours of admission. Data on hospital stay, postoperative complications, and
nursing care were collected and analyzed using SPSS version 25.0. Quantitative data were presented as mean * standard deviation
(SD), and qualitative data as frequency and percentage. Independent t-tests were applied, with a p-value of less than 0.05 considered
statistically significant.

Results: In Group 1, 91% of patients had a hospital stay of less than 5 days compared to 11% in Group 2 (p=0.000). Group 1 had 94%
of patients nursed in the ward/HDU, while 94% of Group 2 required ICU care (p=0.000). Postoperative complications were
significantly lower in Group 1, with 97% having no complications compared to 34% in Group 2 (p=0.000). Only 3% of Group 1 required
multidisciplinary team management versus 66% in Group 2.

Conclusion: Tube cholecystostomy is a safer and more effective initial management strategy for high-risk elderly patients with acute
cholecystitis, leading to shorter hospital stays, less intensive postoperative care, and fewer complications compared to early elective
laparoscopic cholecystectomy.

Keywords: Acute cholecystitis, elderly patients, tube cholecystostomy, laparoscopic cholecystectomy, ASA classification,
postoperative complications, hospital stay, nursing care, high-risk patients, minimally invasive surgery.

INTRODUCTION

The global population is continuously growing, and with this growth, there is an increase in the number of elderly individuals. The
surgical problems and their management options differ significantly between younger and older populations. The term "frailty"
describes the lack of resilience and the inability to handle the stress of surgical procedures in elderly people. Understanding age-
related problems and addressing them with minimal surgical intervention can help reduce postoperative complications in this
demographic. Acute cholecystitis is a major cause of acute abdomen in elderly individuals who are often unfit for routinely practiced
surgical options (1). Emergency interventions requiring general anesthesia versus those requiring no anesthesia present different
morbidity and mortality outcomes. These elderly patients often have multiple comorbidities, classifying them as American Society
of Anesthesiologists (ASA) physical status 3 or 4, which further indicates their unfitness for general anesthesia and results in
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increased hospital stays with higher requirements for High Dependency Unit (HDU) or Intensive Care Unit (ICU) care, leading to more
complications (2, 3).

Laparoscopic cholecystectomy is considered a very safe and the gold standard procedure for treating acute cholecystitis. However,
the morbidity and complication rates associated with this procedure vary across different age groups. Since the procedure is
performed under general anesthesia, the risk of postoperative hospital stay and complications increases in patients classified as ASA
3o0r4(4,5,6,7). This study aims to compare postoperative complications in elderly patients with multiple comorbidities classified
as ASA 3 or 4 undergoing laparoscopic cholecystectomy under general anesthesia versus those undergoing tube cholecystostomy, a
minimally invasive procedure requiring no anesthesia, in the setting of an acute episode of cholecystitis (8).

Various articles were reviewed using PubMed and Google Scholar databases from 1990 to 2021. The key search terms included
"laparoscopic cholecystectomy in high-risk patients" and "efficacy of tube cholecystostomy" (9, 10). The database search on the
efficacy of laparoscopic cholecystectomy in acute episodes of cholecystitis yielded 47 articles. Upon further analysis, only five articles
focused on the efficacy of tube cholecystostomy in high-risk groups as an emergency procedure for settling acute cholecystitis (11,
12).

While laparoscopic cholecystectomy remains the gold standard for treating acute cholecystitis, its application in high-risk elderly
patients with multiple comorbidities classified as ASA 3 or 4 should be carefully considered. Minimally invasive alternatives such as
tube cholecystostomy, which do not require general anesthesia, may offer a safer option with potentially lower morbidity and
mortality rates in this vulnerable population. Further research and more focused studies are needed to better understand the
outcomes and optimize the management strategies for these high-risk patients.

MATERIAL AND METHODS

This cross-sectional comparative study was conducted at Combined Military Hospital Rawalpindi from July 2021 to January 2022.
The study included a total of 70 patients, with 35 patients in each group, ranging in age from 40 to 80 years. The sample size was
calculated using the WHO sample size calculator, resulting in a total of 70 participants, 35 in each group, with a level of significance
of 5% and a power of 90%. The test value of the population mean was 15.8, with an anticipated population mean of 3.83 and a
population standard deviation of 7.405 (13).

Group A consisted of patients who underwent tube cholecystostomy at the time of admission for acute cholecystitis, followed by
interval cholecystectomy after six weeks when the acute phase had settled. Group B included patients who underwent early elective
cholecystectomy within 72 hours of admission. All patients were aged 40-80 years and classified as ASA class 3 or 4. For Group A,
the tube cholecystostomy procedure was performed within the first 24 hours of hospital admission (14). For Group B, early elective
cholecystectomy was conducted within the first 72 hours of hospital admission (15, 16).

The inclusion criteria encompassed all patients within the specified age range and ASA class. Exclusion criteria included patients
under 40 years of age, those classified as ASA class 1, 2, or 5, and elderly patients who were lost to follow-up. Additionally, patients
with acute cholecystitis who had elevated amylase levels and raised alkaline phosphatase with suspected choledocholithiasis were
excluded. The primary outcomes measured were the average postoperative hospital stay and the incidence of postoperative
complications in both groups. Secondary outcomes included a comparison of postoperative nursing care between the two groups.
Data were collected prospectively and entered into a database. The assessment of patients included a comprehensive review of
medical history, clinical examination, laboratory investigations, and imaging studies to confirm the diagnosis of acute cholecystitis.
The ethical conduct of the study was in accordance with the Declaration of Helsinki, and informed consent was obtained from all
participants prior to their inclusion in the study.

Data analysis was performed using SPSS version 25.0. Quantitative data were presented as mean * standard deviation (SD), while
qualitative data were expressed as frequency and percentage. An independent t-test was applied to compare the means between
the two groups, with a p-value of less than 0.05 considered statistically significant. The results were analyzed to determine the
differences in postoperative outcomes, including hospital stay duration, complication rates, and nursing care requirements between
the two treatment groups (13-16).

RESULTS

The study included a total of 70 patients, divided equally into two groups, each consisting of 35 patients. Group 1, who underwent
tube cholecystostomy, included 16 males (46%) and 19 females (54%). In contrast, Group 2, who underwent early elective
cholecystectomy, comprised 9 males (26%) and 26 females (74%) (Table 1). The diagnoses varied slightly between the groups. In
Group 1, 8 patients (23%) were diagnosed with acute cholecystitis, 18 patients (51%) with empyema of the gallbladder, and 9 patients

(26%) with mucocele of the gallbladder. In Group 2, 7 patients (20%) were diagnosed with acute cholecystitis, 16 patients (46%) with
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empyema, and 12 patients (34%) with mucocele. The mean diagnosis score was 1.51 +0.711 for Group 1 and 2.07 + 0.516 for Group
2, reflecting the severity and type of gallbladder pathology in both groups (Table 1).

Table 1: Patient Demographics and Diagnoses

Variable Group 1 (Tube Cholecystostomy) (n=35) Group 2 (Early Elective Cholecystectomy) (n=35)
Gender

Male 16 (46%) 9 (26%)

Female 19 (54%) 26 (74%)

Diagnosis

Acute Cholecystitis | 8 (23%) 7 (20%)

Empyema GB 18 (51%) 16 (46%)

Mucocele GB 9 (26%) 12 (34%)

Mean = SD 1.51+0.711 2.07+0.516

Table 2: Postoperative Outcomes

Variable Group 1 (Tube Cholecystostomy) (n=35) Group 2 (Early Elective Cholecystectomy) (n=35) p-
value

Length of Stay

Lessthan 5 Days | 32 (91%) 4 (11%) 0.000

More than 5 Days | 3 (9%) 31 (89%)

Nursing Care

Ward / HDU 33 (94%) 2 (6%) 0.000

ICU 2 (6%) 33 (94%)

Complications

None 34 (97%) 12 (34%) 0.000

MDT 1 (3%) 23 (66%)

Management

Postoperative outcomes showed significant differences between the two groups. The length of hospital stay was notably shorter in
Group 1, with 32 patients (91%) staying less than 5 days, compared to only 4 patients (11%) in Group 2. Conversely, 3 patients (9%)
in Group 1 stayed more than 5 days, while a substantial 31 patients (89%) in Group 2 had prolonged hospital stays (p=0.000) (Table
2). This indicates a significantly shorter recovery period for patients undergoing tube cholecystostomy compared to those
undergoing early elective cholecystectomy.

Nursing care requirements also varied significantly. In Group 1, the majority of patients (33 or 94%) were managed in the ward or
HDU, with only 2 patients (6%) requiring ICU care. In contrast, in Group 2, only 2 patients (6%) were managed in the ward or HDU,
while a significant majority of 33 patients (94%) required ICU care (p=0.000) (Table 2). This suggests that tube cholecystostomy is
associated with less intensive postoperative care compared to early elective cholecystectomy.

The incidence of postoperative complications further highlighted the benefits of tube cholecystostomy in high-risk patients. In Group
1, 34 patients (97%) experienced no complications, with only 1 patient (3%) requiring multidisciplinary team (MDT) management.
Conversely, in Group 2, a considerable number of patients, 23 (66%), required MDT management for complications, with only 12
patients (34%) experiencing no complications (p=0.000) (Table 2). This data underscores the higher safety profile of tube
cholecystostomy in managing acute cholecystitis in elderly patients with multiple comorbidities classified as ASA 3 or 4.

In summary, the study demonstrated that tube cholecystostomy offers several advantages over early elective cholecystectomy in
high-risk elderly patients. These advantages include a significantly shorter hospital stay, reduced need for intensive postoperative
care, and a lower incidence of complications. These findings support the use of tube cholecystostomy as a safer and more effective
initial management strategy for acute cholecystitis in high-risk patients.

DISCUSSION

With advancing age, the incidence and complications of acute cholecystitis have been on the rise. While early intervention through
laparoscopic cholecystectomy is established as the gold standard treatment for acute cholecystitis, limited research has addressed
the specific challenges posed by increasing age, comorbidities, and the effects of general anesthesia on elderly, high-risk patients
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(17, 18). Frailty, characterized by decreased physiological reserves, exacerbates the risks associated with general anesthesia, making
such patients classified as ASA 3 or 4 by the American Society of Anesthesiologists (ASA) particularly vulnerable (19). The ASA
classification system, developed in 1941 and subsequently refined, categorizes patients based on their preoperative risk, with each
class correlating with specific perioperative mortality and morbidity rates (20). Patients classified as ASA 3 have severe systemic
disease, while those in ASA 4 have severe disease that poses a constant threat to life, encompassing conditions such as diabetes
mellitus, hypertension, chronic obstructive pulmonary disease (COPD), moderate reduction of ejection fraction, valvular dysfunction,
recent myocardial infarction (Ml), cerebrovascular accident (CVA), transient ischemic attack (TIA), and coronary artery disease (CAD)
with stents.

Laparoscopic cholecystectomy remains the gold standard for treating acute calculous cholecystitis (1, 17). However, the timing and
outcomes of this procedure can vary significantly across different age groups. While laparoscopic cholecystectomy is relatively safe
for ASA 1 and 2 patients (21), those classified as ASA 3 or 4 face increased risks of postoperative complications, extended hospital
stays, and elevated levels of required postoperative care (22). In contrast, tube cholecystostomy, a less invasive procedure performed
under local anesthesia, offers a viable alternative for ASA 3 and 4 patients. This procedure stabilizes the acute phase of cholecystitis,
allowing for a subsequent interval laparoscopic cholecystectomy once the patient is better suited for general anesthesia (16, 22).
The findings of this study indicated that patients who underwent tube cholecystostomy experienced shorter hospital stays and were
typically managed in wards or high dependency units, requiring less intensive postoperative care and multidisciplinary team
management compared to those who underwent early elective laparoscopic cholecystectomy within 72 hours of admission. These
outcomes suggest that tube cholecystostomy is a safer and more effective initial management strategy for high-risk elderly patients
with acute cholecystitis.

This study had several strengths, including its prospective design and the rigorous comparison of postoperative outcomes between
two well-defined patient groups. However, there were also limitations, such as the relatively small sample size and the single-center
nature of the study, which may limit the generalizability of the findings. Additionally, the study did not account for potential variations
in surgical expertise or postoperative care protocols, which could influence the outcomes.

CONCLUSION

In conclusion, while elective laparoscopic cholecystectomy remains a viable option for some patients, the majority of high-risk elderly
patients with multiple comorbidities are likely to benefit more from tube cholecystostomy. This approach not only minimizes the
immediate risks associated with general anesthesia but also facilitates better postoperative outcomes by allowing the patient's
condition to stabilize before undergoing more definitive surgical treatment. Future research should focus on larger, multicenter
studies to validate these findings and explore additional strategies to optimize the management of high-risk patients with acute
cholecystitis (17, 18, 19, 20, 21, 22).
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