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Abstract

Purpose During the past months, the Italian Government has reduced the restrictions and access to hospitals as well as
outpatient. Since then, up to 40% of non-traumatic abdominal emergencies have had unusual delayed treatment. Given the
rapidly evolving situation and the absence of evidence to support recommendations during the COVID-19 pandemic, it is
useful to assess how the current situation is influencing the management of elderly patients with acute appendicitis.
Methods Between February 2020 and December 2020, all patients 18 years or older undergone appendectomy were included.
Patients were divided in two age-based groups (young groups, YG; elderly group, EG). Surgical approach, hospital stay,
post-operative complications, radiology reports, and histologic examination were included in the retrospective analysis.
Results One hundred eight patients underwent appendectomy, 81 patients into the YG, and 27 in the EG. Laparoscopy was
performed in 87.7% of the YG and in 51.8% of the elderly (p <0.000), while conversion to laparotomy was necessary in
3.7% in the YG vs 22.3% of the other group (p <0.009). Open procedures were more frequent in the EG, 25.9% vs 8.6% (p
value < 0.05). No mortality rate was reported in both groups; moreover, the mean hospital stay was greater in the EG than
the YG (p <0.000).

Conclusion Our data highlighted a partial delay in diagnosis in the elderly group, and an increase in complicated appendicitis
also demonstrated by the need for conversion to laparotomy despite no significant relationship between these findings and
the histologic examination was reported.
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Introduction

Acute appendicitis (AA) is a common cause of abdominal
pain, however one of the most frequent emergency surgical
conditions, which can turn into perforation and peritonitis.
The male/female ratio is 1.4/1 with a permanent risk of 8.6%
in males and 6.7% in females, while the risk of undergoing
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appendectomy is much lower in men than in women (12% vs
23%, respectively) [1-3]. Diagnosis is made through medi-
cal history, clinical examination, laboratories, and radiology.
The role of ultrasound and CT scan is a current controversy.
Appendicitis is more commonly diagnosed in young patients
(mainly males); in fact almost 70% concerns those under 30,
while in the elderly over 60 years the diagnosis occurs in
5-10% [4-8]. In recent years, there has been a progressive
increase in the incidence of appendicitis among the elderly,
probably related to the increase in average life expectancy
and to the improvement of imaging techniques. In 2010, a
US study estimated that the slot for those over 65 will double
from 40 to 80 million by 2040 [3, 5-7].

Complicated appendicitis is higher in elderly than in
young patients with perforation rate of 70% and a morbid-
ity rate of 48% [9, 10]. The reasons were probably due to
the atypical clinical onset and a delayed diagnosis. Indeed,
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a late diagnosis could lead to abscess formation, perfora-
tion, and generalized peritonitis.

Treatment of AA consists of two choices: conservative
and/or surgical treatment. In the last decade, conservative
therapy has been proposed as a valid choice instead of the
surgical approach in case of uncomplicated appendicitis,
although it has also played a major role in patients with
abscess or phlegmon [9, 11]. Surgical treatment consists of
appendectomy, which is a safe procedure with a mortality
rate of 0.08 to 0.4% for uncomplicated appendicitis [5-7].
Early appendectomy was the first choice of treatment in
patients with suspected or confirmed AA, although there
is a high rate of negative appendectomies (15-25%) [12,
13]. Recently, the laparoscopic approach is preferred to
laparotomy both in adults and pediatric patients as well as
during the COVID-19 pandemic despite preliminary stud-
ies have not recommended laparoscopy [14-17].

However, the debate on appendectomy timing, safety
of hospital discharge, treatment recommendations, and
post-operative strategy is still open. During the last year,
the University Hospital of “Tor Vergata” (Rome, Italy)
has been named “Covid Hospital-4”, the fourth refer-
ral hospital for COVID-19-positive patients in Rome.
In recent months, the Italian Government has reduced
restrictions and access to hospitals as well as to outpa-
tients. Since then, up to 40% of non-traumatic abdominal
emergencies have undergone unusual delayed treatment
[18]. In all cases, the fever had been present for several
days prior to admission. The delay was partly related to
the choice of the patient, who preferred to stay at home
until symptoms worsened, and partly due to the waiting
list for the COVID-19 test in the emergency room, almost
half of the centers reported emergency associated with
more severe presentation due to diagnostic delay [19].
Many patients with fever have asked the authorities not
to go to the hospital if they do not have breathing diffi-
culties. In these patients, the fever may not be caused by
COVID-19-related pneumonia but by an abdominal infec-
tion. There are also numerous patients whose diagnostic
delay is related to the time spent in the emergency room,
due to the scarcity of available beds due to the outbreak.

Given the rapidly changing situation and the lack of evi-
dence to support the recommendations during the COVID-
19 pandemic, it might be useful to assess how the current
situation influenced the management of AA in elderly as also
in younger patients, as no firm conclusions can be drawn at
this time.

The purpose of this retrospective analysis was to deter-
mine if there was a delay in the presentation and diagnosis
of acute appendicitis in the elderly during the COVID-19
pandemic, to investigate how age-related differences could
influence clinical onset and to consider the best diagnostic
tool surgical strategy and potential adverse events.
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Materials and methods

All patients over 18 years who underwent appendectomy at
the Emergency Surgery Unit of the University of Tor Vergata
between February 2020 and December 2020 were included
in this study. Patient demographics and COVID status with
pre-operative rapid antigen test; pre- and post-operative man-
agement, surgical approach, and length of hospital stay; and
30-day complications were recorded. The study was approved
by the Local Ethics Committee, and all procedures were per-
formed by the same senior surgeon (MG). We excluded all
patients who underwent appendectomy for malignant dis-
ease, appendectomy performed in an elective surgery setting.
According to the recent study by Kurian et al. [20], patients
were divided into two age-based groups, and 68 years old is
reported to be the ideal cut-off between young and elderly
patients undergoing gastrointestinal procedures. The retrospec-
tive analysis included 81 patients in the young group and 27 in
the elderly group. The items considered in the study were age,
sex, temperature, C-reactive protein (CRP), and white blood
cells (WBC) at the time of admission and radiological reports.
Other data included were surgical approach (laparoscopy and
laparotomy), hospital stay, and post-operative adverse events.
In addition, all patients were divided into three further groups
based on histological analysis: normal appendix, acute appen-
dicitis, and complicated appendicitis (gangrene, perforated,
abscess).

Statistical analysis

SPSS® version 17.0 (IBM, Armonk, NY, USA) was used
for the statistical analysis. Data were expressed in median
with interval. Mann—Whitney U test was used to analyze
the quantitative variables and chi-square test for the non-
quantitative variables. p <0.05 was considered statistically
significant.

Results

The elderly group (EG) included 27 patients with a mean age
of 74.83 +£5.62 years old. Of these, 14 were males (51.8%)
with a mean age of 74 +£4.3 and 13 females (48.2%) with a
mean age of 75.67 +7.47 years.

The young group (YG) consisted of 81 patients younger
than 68 years old with a mean age of 33 + 14.26 years. The
males were 50 (61.7%) with a mean age of 33 + 13.82, and
the females were 31 with a mean age of 33 +14.93 years.
Of the 108 patients tested for COVID-19 at admission,
none of the patients tested positive. As shown in Table 1,
WBC at admission were similar in both groups (14.5+7.6
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Table 1 Pre—. and post-operative Pts > 68 years (27) Pts <68 years (81) p value
data. Pts patient, Yrs years, CRP
C-reactive protein Clinical exams
WBC (mila/uL) 145+7.6 13.96 +4.19 0.08
CRP (mg/L) 163.08 +103.81 72.86+81.21 <0.001
Temperature (°C) 36.9+0.78 37.01+0.66 0.06
Pre-operative imaging
US (%) 0 57 (70.4) /
CT (%) 27 (100) 24 (29.6) <0.02
US+CT (%) 0 14 (17.3) /
Surgical approach
Laparoscopy (%) 14 (51.8) 71 (87.7) <0.000
Open (%) 7(25.9) 7 (8.6) <0.05
Conversion to open (%) 6(22.3) 3@3.7 <0.009
Histologic examination
Appendicitis (%) 4(14.8) 7 (8.6) 0.07
Acute appendicitis (%) 7(25.9) 30 (37) 0.12
Complicated appendicitis (%) 16 (59.3) 44 (54.4) 0.06
Post-operative data
Major complications (%) 1 (3.7 3@3.7 0.15
Minor complications (%) 0 10 (12.35) /
Mortality (%) 0 0 /
Mean hospital stay (%) 5.64+2.67 3.75+1.95 <0.000

vs 13.96 £4.19, p=ns), while CRP was higher in the EG
than the YG (163.08 +103.81 vs 72.86+81.21; p <0.001),
but body temperature did not show significant changes in
either group (36.9 °C +0.78 in EG vs 37.01 °C+0.66 in
YG; p=ns). Each patient was given the same antimicrobial
therapy: 3rd generation cephalosporin and metronidazole,
started from the time of diagnosis until the discharge. Pre-
operative ultrasound (US) was the only radiological exam
performed on 70.4% (57 out of 81) of the YG despite CT
scan was needed after US in 17.3% (14 out of 81), while
all patients of the EG underwent CT scan (100% vs 29.6%,
p<0.02).

Laparoscopy was performed in 87.7% of the YG; con-
versely, it was completed in 51.8% of cases in the elderly
(71 vs 14, p<0.000), while conversion to laparotomy was
necessary in 3.7% of the YG than the 22.3% in the EG (3 vs
6, p <0.009). Finally, open approach was more frequent in
EG (25.9%) than the YG (8.6%). Complicated appendicitis
occurred in 16 of 27 (59.3%) patients in the elderly and in
44 of 81 (54.4%) in the YG although no significant relation-
ship between these findings and the histological analysis was
reported.

Among post-operative complications, one patient of the
EG underwent a percutaneous drainage for a pelvic abscess,
while in YG 3 major complications were occurred. Of these,
two pelvic abscesses treated with percutaneous drainage
were reported, and one patient underwent emergency surgery
due to the strangulation of the port-site incisional hernia

although no small bowel resection was performed. Changes
in antimicrobial therapy and delayed hospital discharge due
to fever, elevated inflammatory values, pelvic effusion, or
surgical site infection were reported in 10 of 81 patients
(12.35%) in the YG. Of these, one case of post-peritonitis
pneumonia occurred, while no minor complications in the
EG were detected. No mortality rate was reported in either
group, moreover the mean hospital stay was higher in EG
than in YG (5.64 days vs 3.75 days, p <0.000).

Discussion

The outbreak resulted in a significant decrease in the demand
for outpatient health services. At our institution, we have
noticed a decrease in the total number of emergency, and we
have also reported patients with advanced acute disease. One
of them was acute appendicitis, which is among the most
common causes of acute abdominal pain. Appendicitis can
evolve rapidly, with a perforation rates from 16 to 40%, and
it is associated with increased morbidity and a 5% mortality
rate [21].

In Italy we are taking care of increasingly elderly patients
in elective surgery even in emergencies. The aim of our
retrospective analysis was to verify the clinical onset and
response to surgical treatment in two age-based groups
undergone appendectomy for acute appendicitis during the
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pandemic also by comparing our results with the interna-
tional literature.

According to our data, there were no significant differ-
ences between the admission parameters, even if the clinical
onset in elderly patients was often localized throughout the
abdomen; furthermore, no significant statistical differences
in terms of WBC, CRP, and body temperature were reported.
Our results suggest that US was unsatisfactory in the elderly
and CT was often required for a complete diagnosis (per-
formed in all EG versus YG, p>0.02).

Conversely, the US was more frequent in YG (67.9%) as
a single diagnostic tool; Segev et al. [22] hypothesized the
use of CT scan in the elderly population might be due to the
clinical onset, often more complicated by previous gastro-
intestinal diseases.

According to our analysis, we could confirm that CT scan
is the better diagnostic exam for AA in elderly because of the
risk malignant diseases; moreover, other exams may not be
useful and might delay the time to diagnosis with the risk of
a worse clinical scenario [23-25]. Di Saverio et al. [21] in
their recent analysis have demonstrated that the volume of
radiological examinations for acute appendicitis decreased
overall and the proportion of severe cases increased during
the acute pandemic period. The results of their study showed
a reduction of 61% in the total number of abdominal CT
scans performed in patients with signs of appendicitis. How-
ever, those diagnosed with appendicitis by CT are presenting
at later stages with greater disease severity results which are
congruent with the initial hypothesis that people are post-
poning visiting the emergency room until their symptoms
become severe during the acute pandemic period.

Contrary to the few study published, Turanli et al. [26]
analyzed two hundred and fourteen patients before and dur-
ing the pandemic. Although there was a slight increase in
perforation during the pandemic period, this negativity was
not statistically significant (p =0.58); they concluded that
there was no difference before and during the outbreak in the
rate of perforated appendicitis in patients who were referred
from other pandemic hospitals (29.4%) and those admitted
via their own emergency room (16.6%) during the pandemic
period (p=0.27).

These data referred to a specific sample size with a
median age of 39 years old; it may be a confounding factor
and may reduce the power of the analysis as well as under-
rate the complications associated with acute appendicitis in
elderly.

According to the literature [27-29], complicated appen-
dicitis is mostly reported in elderly (39.2%) than the young
patients (39.2% vs 10.5%); conversely in our sample size,
complicated appendicitis (gangrenous, perforated, or
with peri-appendicular abscess) was reported in 59.3% of
the EG (16 of 27 patients) and in 54.4% of the YG (44 of

@ Springer

81 patients), despite this difference was not statistically
significant.

Most of the young patients were treated laparoscopically
(87.7%), while 51.8% of elderly underwent a laparoscopic
procedure; this data may demonstrate that laparoscopy rep-
resents the most used approach regardless of age.

In addition, Zhou and Cen [30] in their recent retrospec-
tive analysis of 67 patients with a mean age of 40.9 years old
reported that the ratio of open appendectomies was higher
than a pre-pandemic period; therefore, the amount of blood
loss increased due to the surgical method. Furthermore, the
higher proportion of perforated appendicitis was also an
important cause of increased blood loss.

Conversion to laparotomy was higher in the EG than the
YG (22.3% vs 3.7%; p <0.000), confirming what is reported
in literature [26, 30, 31]; moreover, in six patients of the EG,
laparoscopy was converted to laparotomy because of a com-
plicated scenario confirmed by histological exam (abscess
and acute appendicitis with wide wall necrosis).

Recently, Javanmard-Emamghissi [32] in his UK cohort
study analyzed 500 patients from 48 sites affected by acute
appendicitis and treated conservatively or surgically; never-
theless, a previous survey in Ireland [33] showed that 54%
of patients with acute appendicitis treated conservatively
had ongoing discomfort on follow-up post-discharge, and
63% would choose up-front appendicectomy if they could
decide again.

Despite Javanmard-Emamghissi included all patients under
50 years old, he reported that two hundred and seventy-one
patients (54%) were initially treated conservatively, with 26
(10%) cases progressing to an operation that was performed
laparoscopically in 44% of patients (93/211). At 30 days, com-
plications were significantly higher in the operative group
(p<0.001); this finding might be due to an increase of lapa-
rotomy that it was not reported in our EG. Within this cohort
study, 56% of patients (133/237) had an open procedure. This
is at significant odds with UK practice prior to the pandemic,
where only a small number of patients were having open pro-
cedures (0.4%) [34]. It is likely due to guidance issues that sug-
gested laparoscopic surgery should be avoided due to concerns
about aerosol generating procedures. These findings were also
confirmed in the recent ACIE Appy Study where Ielpo B and
co-authors highlighted that one-third of surgeons interviewed
have changed their approach from laparoscopy to open surgery
owing to the popular (but evidence-lacking) advice from expert
groups during the initial phase of the pandemic although no
agreement on how to filter surgical smoke plume during lapa-
roscopy was identified [35].

The decision of proceeding straight to laparotomy in both
groups was based on the clinical onset of the patient, the
imaging, and the clinical evaluation. It was more frequent
in the EG than the YG, 7 of 27 vs 7 of 81, respectively
(p <0.05); this data may be partially related to the patient
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choice, preferring to stay at home until symptoms worsened,
and in part due to the waiting list for the COVID-19 emer-
gency room test, this choice was reported more frequent in
elderly patients than the youngers [36, 37]. Contrary to what
reported in the literature [38—40], in the EG, we carried no
increase of morbidity which was reported higher in the YG.
In fact, three major complications in the YG which required
an invasive procedure were reported. Of these, in two
cases, a percutaneous drainage due to a pelvic abscess was
occurred, and one patient required a correction of a port-
site incisional hernia reported 3 days after the discharge.

Mean hospital stay was longer in the elderly group (5.64
vs 3.75 days, p <0.000); this data is in line with the litera-
ture; moreover, it could be related with the great number of
laparotomy or conversion to open procedure in the EG than
the YG as also to the percentage of complicated appendicitis
(59.3%).

Conclusions

Our data showed a partial delay in diagnosis in the elderly
group, and an increase in complicated appendicitis also dem-
onstrated by the need for conversion to laparotomy despite
no significant relationship between these findings and the
histologic examination was reported.

Surgery-related morbidity is reduced for sure, but non-
infectious illnesses have a great impact; these might be the
reasons of a longer hospital stay. Laparoscopic approach
is considered safe and associated to a lower risk of minor
adverse events even in elderly. Nevertheless, the choice of
the surgical procedure is up to the surgeon, who must con-
sider clinical presentation, comorbidities, and imaging, and
it should not be influenced by the patient age, despite it often
was during the outbreak.
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