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ABSTRACT

Introduction: Significant advances in medicine have led to a prolongation of life expectancy and an increase
in the rate of operations performed on the elderly. However, despite all these developments, advanced age
continues to be one of the factors affecting perioperative and post-operative morbidity and mortality. Con-
sidering the increase in elderly population, it is estimated that an increasing number of elderly patients will
apply for cholecystectomy in the next decade.

Materials and Methods: In this retrospective single-center study, the files of patients over 65 years of age
who underwent laparoscopic cholecystectomy (LC) between January 2018 and February 2020 were evalu-
ated. We divided the patients into two groups. Patients aged 65—74 as Group A, and patients aged 75 and
over as Group B. Besides the clinical data of the patients, we compared inflammatory markers.

Results: Of the 92 patients included in the study, 35 (38.05%) were male, 57 (61.95%) were female, and the
mean age was 71.72t5.06. The operation was completed laparoscopically in 85 of the patients who under-
went cholecystectomy. The morbidity rate was statistically significantly higher in Group B. Furthermore,
Group B stayed in hospitals more than Group A, which was statistically significant.

Conclusion: LC is a safe surgical method for elderly patients. However, comorbidity, length of hospital stay,
and morbidity seem to be higher with advanced age. This age group should be evaluated with a multidisci-

plinary approach before and after surgery.

Keywords: Elderly, Geriatric surgery, Laparoscopic cholecystectomy, Outcomes, Prediction

Introduction

Significant advances in medicine have led to a prolonga-
tion of life expectancy and an increase in the rate of op-
erations performed on the elderly. However, despite all
these developments, advanced age continues to be one
of the factors affecting perioperative and post-operative
morbidity and mortality.™
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Cholelithiasis is one of the most common indications for
abdominal surgery. The preferred treatment procedure for
symptomatic patients in the general population is laparo-
scopic cholecystectomy (LC). Studies on the practice of
cholecystectomy in elderly patients are discussed in the
literature.”

The prevalence of gallstones is increased in elderly pa-
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tients; the prevalence in patients over 60 years of age
ranges from 20% to 30%, and this rate rises to 80% in in-
dividuals over 90 years of age. However, considering the
increase in the over aged patients, it is estimated that an
increasing number of elderly patients will apply for chole-
cystectomy in the next decade.t

Some studies in the literature report higher mortality,
morbidity, conventional surgical methods, and a more
extended hospitalization time in elderly patients who
underwent cholecystectomy. These risks lead surgeons
to minimally invasive treatment methods such as en-
dosonography-guided gallbladder drainage, cholecys-
tostomy, or conservative treatments, which can be an al-
ternative to cholecystectomy. However, the use of LC has
been found beneficial in selected geriatric patients.’7!

This study aimed to evaluate the risk factors and clinical
outcomes of patients who underwent LC in the aged and
very aged patients.

Materials and Methods

In this retrospective single-center study, the files of pa-
tients over 65 years of age who underwent LC between
January 2018 and February 2020 were evaluated. The en-
tire series included 92 patients in whom 85 procedures
were completed laparoscopically.

The following parameters were analyzed for all patients:
Age, gender, ASA score, comorbidities, pre-operative lab-
oratory tests, results of imaging modalities, operation in-
dications, surgical techniques, duration of surgery, hospi-
tal stay, morbidity, and mortality.

We evaluated the patients in two groups. We classified
the patients aged 65-74 as Group A, and patients aged 75
and over as Group B. We performed comparative statisti-
cal analysis for the recorded data of Group A and Group
B. Besides the clinical and demographic data of the pa-
tients, we compared comorbidities and the inflammatory
markers (white blood cell [WBC], platelet [PLT], neu-
trophil-lymphocyte ratio [NLR], and platelet-lymphocyte
ratio [PLR]) in pre-operative blood parameters in patient
groups with and without morbidity. Furthermore, we
compared the inflammatory markers (WBC, neutrophil,
lymphocyte, PLT, NLR, and PLR) in pre-operative blood
parameters in patient groups with laparoscopic surgery
and converting open surgery.

We recorded the duration of surgery of the patients from
the time of diagnosis to be <1 year and above. We divided

the surgical indications into symptomatic cholelithiasis
and cholelithiasis with complications. In addition, we
evaluated the surgeries as emergency and elective. In
both groups, we recorded the operation times as less than
and above 90 min.

Ethics Committee Approval was received for this study
from the Ethics Committee of Izmir Katip Celebi University
(2021/GOKAE/0307).

Diagnostic Tests

It was found that abdominal ultrasonography, triphasic
computed tomography, and occasional magnetic reso-
nance cholangiopancreatography were used as cross-sec-
tional imaging methods.

Surgical Procedures

LC was performed using a standard 4-port technique by
an experienced surgical team. A Veress needle was in-
serted, and the abdominal cavity was insufflated with the
maximum insufflation pressure being 12 mmHg. All pa-
tients underwent cholecystectomy. Nasogastric tube was
placed in all patients.

We used the Clavien-Dindo classification for post-oper-
ative complications. It was found that the patients were
followed up with outpatient visits every 3 months in the 1%
post-operative year and then every 6 months.

Statistical Analysis

We analyzed the data in IBM SPSS Statistics 25.0 statis-
tics package program. A comparison of variables and
two groups were made using the Mann-Whitney U and
Chi-square test. P<0.05 was considered statistically sig-
nificant.

Results

Of the 92 patients included in the study, 35 (38.05%) were
male, 57 (61.95%) were female, and the mean age was
71.72+5.06 (range; 65—86)/year.

In Group A and B patients, common comorbidities were
hypertension and diabetes mellitus. Although the fre-
quency of comorbidity was found to be similar in both
groups, the incidence of HT in Group B was statistically
significantly higher than in Group A (p=0.038).

We operated on 39 patients (62.9%) in Group A and 16 pa-
tients (53.3%) in Group B for symptomatic cholelithiasis.
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The most common symptoms in both groups were abdom-
inal pain and nausea. Twenty-three (37.09%) patients in
Group A and 14 (46.66%) patients in Group B were operated
on for complications related to cholelithiasis. The most
common complications were pancreatitis, cholecystitis,
and cholangitis. Pancreatitis was observed in 14 patients
and acute or chronic cholecystitis developed in 13 patients.

In both groups, five patients were operated on for acute
abdomen. The majority of the patients were operated on
under elective conditions in Groups A-B (91.94-83.33%).
Both groups consisted of ASA 2 and 3 patients. In Group
A 14 (22.6%) and Group B 5 (16.67) patients, the time from
the first diagnosis to surgery was 1 year or more.

In 92 of the patients, the surgery first started laparoscopi-
cally and then turned to laparotomy in seven patients. In all
cases, cholecystectomy was performed. Converting to open
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surgery from laparoscopy was performed in five patients
because the callout triangle could not be revealed and two
patients due to respiratory complications. Converting from
laparoscopic surgery to open surgery was statistically sig-
nificantly higher in Group B patients (p=0.035).

In the analysis of operation time and drain use, we found
no statistically significant difference between the groups.
Early mortality (first 30 days postoperatively) was not ob-
served in any patient. Grades 1-2 morbidity developed in
10 patients according to the Clavien-Dindo classification.
Superficial surgical site infection was the most common
complication in six patients. While atelectasis developed
in three patients, urinary tract infection was observed in
one patient. The morbidity rate was statistically signifi-
cantly higher in Group B (p=0.012). Furthermore, Group B
stayed in hospitals more than Group A (p<0.001) (Table 1).

Table 1. Comparison of Group A and Group B

Group A Group B p

(n=62) (n=30)
Gender (Female)* 39 (62.9) 18 (60) 0.7882
Age (years) 4 68.82+2.50 77.73+3.47  0.685°
Comorbidity (Yes)* 48 (77.42) 24 (80) 0.7782
DM (Yes)+ 18(29.03)  8(26.67)  0.813°
Hypertension (Yes)* 25 (40.32) 19 (63.33) 0.038®
Pulmonary disease (Yes)* 6 (9.67) 2 (6.67) >0.999°
Cardiac disease (Yes)* 7(11.3) 7(23.3) 0.2142
Renal disease (Yes)* 3(4.83) 1(3.33) >0.9992
Indication* 0.382
Symptomatic cholelithiasis 39 (62.9) 16 (53.3)
Cholelithiasis complication 23 (37.09) 14 (46.66)
The period from the first diagnosis to the operation (more than 1 year)* 14 (22.6) 5(16.67) 0.511@
ASA score* 0.3742
ASA I 43 (69.4) 18 (60)
ASA IlI 19 (30.6) 12 (40)
Cholecystectomy * 0.28572
Elective 57 (91.94) 25 (83.33)
Urgent 5 (8.06) 5(16.67)
Operation time
(more than 90 min)=* 25 (40.32) 13 (43.33) 0.6852
Drain (Yes)* 40 (64.52) 17(56.66)  0.467°
Laparoscopic = Open (conversion)* 2(3.22) 5 (16.66) 0.0352
Morbidity (Yes)* 3 (4.83) 7 (23.33) 0.0122
Length of stay in the hospital (day)# 2 (2-3) 3(3-4) <0.001°

* n (%),#; Median (Q1-Q3) ? Chi-square, ®; Mann—Whitney U-test¢; Student's t-test, 4; Meantstandard deviation.
]
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Inflammatory markers in the pre-operative period com-
pared with the patients completed laparoscopically and
the patients converted to open surgery, it was found that
WBC and PLR values were higher in the group converted
to open surgery. However, no statistically significant dif-
ference was detected (Table 2).

No statistically significant difference was found be-
tween groups with and without morbidity in terms of
inflammatory markers. Furthermore, in the analysis of
ASA scores, comorbidities, and surgical indications, we
found no statistically significant difference between
groups (Table 3).

Table 2. Comparison of pre-operative blood parameters in patients converting from laparoscopic surgery to

open surgery

No (n=85) Yes (n=7) p
Whc# (10%/L) 6.91 (5.95-8.43) 7.39 (6.31-9.86) 0.31°
PLT# (10°/L) 244 (197.5-291) 281 (189-335) 0.617°
Neutrophil# (10%/L) 4.33 (3.43-5.36) 4.72 (3.87-6.35) 0.418°
Lymphocyte# (10°/L) 1.95(1.57-2.54) 1.95 (1.46-2.73) 0.606°
PLR# 114.6 (96.4—168.24) 123.61 (93-144.1) 0.842°
NLR# 2.13 (1.53-2.89) 2.17 (1.96-3.23) 0.664°

#; Median (Q1-Q3), WBC: White blood cell, PLT: Platelet, NLR: Neutrophil-lymphocyte ratio, PLR: Platelet-lymphocyte ratio, >;Mann—Whitney

U-test.

Table 3. Comparison of pre-operative blood parameters in groups with and without morbidity

No (n=82) Yes (n=10) p

Whc# (10%/L) 6.94 (5.96—8.45) 7.33(5.13-9.11) 0.9
PLT# (10°/L) 247 (195.75-289.5) 240.5 (215.25-309.5) 0.73b
Neutrophil# (10%/L) 4.42 (3.49-5.49) 4.52 (3.33-5.80) 0.759°
Lymphocyte# (10%/L) 1.96 (1.57-2.55) 1.76 (1.45-2.94) 0.787"
PLR# 114.35 (95.63-167.52) 135.91 (97.29-180.69) 0.634°
NLR# 2.12 (1.54-2.79) 2.48 (1.52-3.5) 0.514°
ASA score* 0.4862

ASA Il 53 (64.63) 8 (80)

ASA I 29 (35.37) 2 (20)
Comorbidity (Yes)* 65 (79.27) 7 (70) 0.4497
DM (Yes)* 22 (29.83) 4 (40) 0.46°
Hypertension (Yes)* 38 (46.34) 6 (60) 0.5112
Pulmonary disease (Yes)* 8 (9.75) 0 (0) 0.5922
Cardiac disease (Yes)* 13 (15.85) 1(10) >0.9992
Renal disease (Yes)* 2 (2.43) 2 (20) 0.0572
The period from the first diagnosis 17 (20.73) 2 (20) >0.9992
to the operation (more than 1 year)*
Indication* 0.5162

Symptomatic cholelithiasis 50 (60.97) 5 (50)

Cholelithiasis complication 32 (39.02) 5 (50)

* n (%),#; Median (Q1-Q3), % Chi-square, ®; Mann—Whitney U-test, WBC: White blood cell, PLT: Platelet, NLR: Neutrophil-lymphocyte ratio,

PLR: Platelet-lymphocyte ratio.
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Discussion

According to a classification made by the World Health
Organization (WHO), the elderly between the ages of 60
and 74 and the elderly between the ages of 75 and 89 are
included in the category. Some guidelines have made dif-
ferent definitions in the classification of the elderly. While
two guidelines defined those aged 65 or beyond as the
elderly, one guideline used 75 years as the cutoff for its
description of the elderly. This variability in chronological
age determination when describing the elderly is an issue
that hinders a standard definition. In clinical studies spe-
cific to some diseases, variable definitions of the elderly
are encountered.”® In our study, among elderly patients,
we evaluated the patients over 75 years old in the second
group in the light of the current literature data.

In elderly patients, there has been an increase in disor-
ders such as hypertension and pulmonary diseases, neg-
atively affecting the outcome of surgical interventions.
At the same time, these patients develop limitations in
physiological functions. Accordingly, there has been an
increase in post-operative complications in aged patients.
®lIn our study, morbidity was higher in Group B (p=0.012).
Another study by Yi et al. reported that higher ASA score
did not affect operation and discharge time, but increased
morbidity.'”! In our study, all of the patients had ASA II-
III and more complications happened in ASA II patients.
The operation duration was similar in Groups A and B,
but the hospitalization duration (p<0.001) was higher in
Group B. Furthermore, Tokyo guidelines do not consider
advanced age as a risk factor but emphasize the severity
of acute cholecystitis attacks in these patients." This
is in line with our study, as the majority of our patients
had symptomatic cholelithiasis. Moreover the surgical
time has been described by many studies as a risk factor;
a cholecystectomy lasting more than 100 min increases
the probability of complications by 6 times compared to
a shorter duration."” Conversely, in our study, the dura-
tion of surgery was similar in both groups and Group B
patients had a higher mean age which may explain the
high rate of post-operative complications.

There is no consensus regarding the timing of cholecystec-
tomy in elderly patients. Comorbidities presented in this
population may require prior stabilization that will delay
the intervention. We preferred to perform early LC for the
patients as the first choice. Medical treatment and min-
imally invasive procedures such as percutaneous chole-
cystostomy are treatment modalities that can be used in-

stead of emergency cholecystectomy in elderly patients or
patients with comorbidities that protect the patient from
the side effects of general anesthesia. On the other hand,
randomized controlled studies comparing percutaneous
cholecystostomy with LC have demonstrated the advan-
tages of surgical treatment, such as lower complication
rate and reintervention.'>* The laparoscopic approach
is the first choice in gallbladder surgery in the current
treatment. In addition, laparoscopic surgery is preferred
over conventional methods due to decreased physiologi-
cal reserves in elderly patients. It has been reported in the
literature that patients operated with laparoscopic proce-
dures are more comfortable in terms of pain in the post-
operative period. In addition, these patients have lower
hospital stays and mortality and morbidity rates.'*”! In
our study, there was no mortality, proving that LC could
be safely performed.

It has been shown that the patient’s age and prolonged in-
terval between the appearance of symptoms are related to
a greater probability of conversion to laparotomy.'® In our
study, the conversion to open surgery occurs in seven pa-
tients, two of them in Group A. The most reason for conver-
sion was the inability of identifying the anatomical struc-
tures in five patients. Our conversion rate for Group A is in
accordance with the literature.!'” Advanced age in Group B
entails a higher risk of conversion to an open procedure.
This risk was higher in the >75-year-old group (p=0.035).

Some studies examining the relationship of inflammatory
parameters with malignancies, inflammatory and autoim-
mune diseases, and their diagnosis, prognosis, and mor-
tality. These are used to predict diagnosis and mortality
in colorectal and gastric cancers, appendicitis, GIS perfo-
rations, sepsis, and the novel coronavirus disease. As a
result, NLR and PLR are also part of the routine periph-
eral blood parameters evaluated in many laboratories.
2022 We also compared WBC, NLR, and PLR, in pre-oper-
ative blood parameters. There was no statistical signifi-
cance between these parameters between laparoscopic
completed cases and open cases, and in patients with
or without morbidity. The morbidities that developed in
our study were recorded as levels 1 and 2 according to the
Clavien-Dindo classification. In addition, we think that
there is no difference in inflammatory markers because
the cases with laparotomy are very few compared to the
cases with laparoscopic.

Our study is limited mainly by its retrospective nature and the
sample size was less than the sample sizes in the literature.
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Conclusion

LC is a safe procedure for the geriatric population. How-
ever, comorbidity, length of hospital stay, and morbidity
seem to be higher with advanced age. This age group
should be evaluated with a multidisciplinary approach
before and after surgery.
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