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ARTICLE INFO ABSTRACT

Keywords: Background: Few evidences are available on adhesive bowel obstruction (ASBO)management and outcomes in
Adhesive small bowel obstruction geriatric patients.

elderly ) Methods: One-hundred-twenty-eight patients aged 65-79 years were retrospectively compared to 77 patients
giioci::snans aged >80 years. Aim of this study was to compare ASBO management and in-hospital course between patients

aged 65-79 years and those over 80 years.

Results: Upfront surgery in octogenarians related with a higher rate of major complications (23.7%vs4.9%; p =
0.009) and longer hospitalization (8.8vs7.3 days; p = 0.01). No difference according to age was noted in terms of
clinical outcomes when the non-operative management (NOM) was employed. Patients aged >80 years managed
conservatively presented shorter hospitalization (7.3vs8.8 days; p = 0.04), lower rate of intensive care unit (ICU)
admission (0vs18.4%; p = 0.005) and cumulative major complications (2.6%vs23.7%; p = 0.007) as compared to
>80 years old patients treated with upfront surgery. In this same group, NOM failure did not lead to worse
outcomes in comparison to upfront surgery.

Conclusions: NOM in>80 years patients is associated with better in-hospital course. The acceptable clinical
outcomes in case of NOM failure further support NOM as first treatment strategy to employ in this same subset of

patients.

1. Introduction

The improvement of quality-of-life conditions in Western countries
have led to an increase of population’s age with a high percentage of
people currently aged 65 years and over. In this context, the share of
people aged 80 years and over is expected to have a 2.5-fold increase by
2100." This trend portends a concomitant increase of hospitalizations
due to both chronic and acute conditions, especially in the emergency
department (ED).

Adhesive small bowel obstruction (ASBO) currently represents up to
16% of ED admissions for diseases of surgical interest.” It is defined as a
small bowel obstruction caused by the peritoneal adhesions resulting
from either previous or concomitant abdominal surgeries.

The optimal treatment strategy of ASBO is still matter of debate.

Surgery has represented the gold standard of treatment for long time.
However, the high rate of perioperative complications®* has led to
consider conservative management as a potential alternative. Indeed,
the Bologna guidelines® advice a non-operative management (NOM)
during the first 72 hours from ED admission for all patients with ASBO,
independently of age and frailty assessment.

However, as compared to younger patients, the NOM approach in the
elderly may lead to opposite outcomes: NOM success would avoid the
detrimental consequences resulting from perioperative complications.
On the other hand, NOM failure could lead to a significant delay of
appropriate treatment, potentially causing a further depletion of phys-
iological reserves. This dilemma is even more significant in case of
people aged 80 years and over, due to the higher prevalence of comor-
bidities and frailty syndrome, resulting in a reduced capability to cope
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with clinical stressing conditions such as ASBO.°

Despite the management of ASBO in octogenarians may imply more
challenges than in other subsets of patients, no conclusive evidence
regarding the potential influence of increasing age on clinical outcomes
is currently available. Moreover, due to the increasing aging of the
population, it seems appropriate to define geriatric patients as a heter-
ogenous cohort and to analyze the clinical outcomes according to
different age subsets within this same population.

Based on these premises, with the aim of giving our contribution to
better understand the optimal management of ASBO in this frail subset
of patients, we compared the clinical outcomes of upfront surgery and
NOM application between patients aged 65-79 years and patients aged
80 years and over.

2. Methods

All records of patients who were admitted to the ED of the Fonda-
zione Policlinico Universitario “Agostino Gemelli” IRCCS of Rome with a
diagnosis of ASBO from January 2014 to August 2020 were retrospec-
tively collected. Patients presenting at the ED with evidences of bowel
ischemia, strangulation, and/or peritonitis, were excluded from the
analysis due to a clear indication to emergent surgical exploration.

Patients aged 65 years and over were then selected for the study and
subsequently divided in two groups: patients aged 65-79 years and
patients aged 80 years and over. Demographic and clinical data were
collected, namely age, sex, and patients’ comorbidities (also stratified
for Charlson comorbidity index”). The two study cohorts were thus
compared for clinical presentation and in-hospital course, here
including the type of ASBO treatment strategy (NOM vs surgery),
intensive care unit (ICU) admission rate, length of hospital stay (LOS),
in-hospital mortality and cumulative major complications rate, defined
as the composite outcome including death, ICU admission and sepsis
onset.

2.1. ASBO definition

ASBO was defined, according to the Bologna guidelines,® as an
obstruction of the small bowel characterized by abdominal pain and
distension, vomiting and constipation.

With regards to ASBO diagnosis and treatment, the Bologna Guide-
lines® point out the following recommendations:

1) In the absence of signs that require emergent surgical exploration (i.
e., peritonitis, strangulation, or bowel ischemia), NOM is
recommended;

2) A trial of NOM can be continued safely for 72 h;

3) Optimal diagnostic work-up should include a computed tomography
(CT) scan with water-soluble oral contrast. In case immediate sur-
gery is not needed, a radiological follow-up with an abdominal X-ray
should be performed after 24 h. If the water soluble contrast
administered for the CT scan has reached the colon, NOM can be
safely continued. In case no contrast is evident in the colon, surgical
exploration is suggested.

The work up of our cohort of study consisted of assessing clinical and
abdominal surgical history, physical objectivity, blood tests and radio-
logical evaluation, in order to localize the obstruction and identify any
complication, such as intestinal ischemia or perforation, which might
define immediate surgery as mandatory. Specifically, all patients
admitted to the ED with a suspicion of ASBO underwent a CT scan with
water-soluble contrast. In those patients who followed a NOM, a
radiological follow up was then performed after 24 h with a plain X-ray
in order to evaluate the progression of the water-soluble contrast
administered for the CT scan.
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2.2. Non-operative and operative management for ASBO

NOM was defined in accordance with the Bologna guidelines,®° and
started in absence of signs of peritonitis, bowel ischemia and/or stran-
gulation. NOM consisted in withdrawal of enteral feeding, naso-gastric
tube placement, parenteral hydroelectrolytic and nutritional support.
NOM failure was defined as the persistence of signs and symptoms of
ASBO without any improvement after the 72-h period of conservative
management, or in case contrast was not seen in the colon at the plain
X-ray performed 24 h from the CT scan.® In such cases, indication to
surgery was given and the patient underwent surgical exploration.

Upfront surgery was defined as surgery performed within 24 h from
admission even in the absence of signs of peritonitis, strangulation and/
or bowel ischemia, based on surgeon’s decision.

2.3. Study outcomes

Primary endpoint of the study was to evaluate LOS, ICU admission
rate, in-hospital mortality and incidence of cumulative major compli-
cations in the two study populations. Cumulative major complications
were defined as the composite outcome including death, ICU admission
and sepsis onset. Secondary endpoints were to assess upfront surgery
and NOM effectiveness in relation to the above-mentioned variables. A
further evaluation of the two treatment strategies was additionally
performed exclusively in the subgroup of patients aged 80 years or over,
with a particular focus on the clinical course in case of NOM failure.

2.4. Statistical analysis

Categorical variables were statistically compared at univariate
analysis using the Chi-square test, while the Mann-Whitney U test was
used for the comparison of continuous variables.

Categorical variables were presented as numbers and percentages,
while continuous variables were presented as median and quartile rank
(QR). The significance level was set at 0.05, two sided.

All data were analyzed by SPSSv25®(IBM, IL, USA).

3. Results

During the study period, 777 patients (301 males and 476 females)
were admitted to the ED of our Institution with a diagnosis of ASBO.
Among these, 285 patients (36.7%) were 65 years old and over. Eighty
patients out of 285 (28%) presented signs and/or symptoms of acute
peritonitis, requiring immediate surgical treatment, and were therefore
excluded from the analysis. Thus, the final study population consisted of
205 patients: 128 (62.4%) younger than 80 years and 77 (37.6%) aged
80 years and over.

Clinico-demographic characteristics and in-hospital course accord-
ing to age (Table 1).

No significant difference was evidenced between the two study co-
horts in terms of comorbidities, except for hypertension, more
frequently encountered in patients aged 80 years and over (p < 0.0001).
Interestingly, all these patients presented a Charlson Comorbidity
Index>3, as compared to 111 out of 128 patients (86.7%) of the cohort
of patients aged 65-79 years (p = 0.001).

Clinically, patients aged 65-79 years presented abdominal pain at
the ED admission more frequently (17-13.3% vs 3-3.9%; p = 0.03),
while other symptoms had a similar incidence in the two study cohorts.

No difference was noted between the two study groups in terms of
employed treatment strategy: similar rates of NOM (52.3%-67 patients
and 50.6%-39 patients in the 65-79 years old and >80 years old cohorts,
respectively) and upfront surgery (47.7%-61 patients and 49.4%-38
patients in the 65-79 years old and >80 years old cohorts, respectively)
were evidenced in the two study populations (p = 0.81).

In-hospital course was comparable between the two study groups,
with similar ICU admission rates (p = 0.32), LOS (p = 0.52), cumulative
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Table 1
Clinico-demographic characteristics and clinical outcomes of the two study
cohorts.
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Table 2
Clinico-demographic characteristics and outcomes in patients undergone NOM
vs upfront surgery.

65-79 years >80 years p NOM Upfront p

Variable old old Variable N =106 surgery

N=128 N=77 N=99

Age, years, median [QR] 74 [65-79] 84 [80-99] < 0.0001 Age, n (%)

Sex, n (%) 65-79 years old 67 (63.2) 61 (61.6) 0.81
Male 60 (46.9) 32 (41.6) 0.46 >80 years old 39 (36.8) 38 (38.4)

Female 68 (53.1) 45 (58.4) Sex, n (%)

Comorbidities, n (%) Male 46 (43.4) 46 (46.5) 0.66
Severe Obesity 1 (0.8) 2 (2.6) 0.29 Female 60 (56.6) 53 (53.3)
Hypertension 18 (14.1) 33 (42.9) <0.0001 ED presentation, n (%)

Ischemic heart disease 9(7) 6 (7.8) 0.84 Abdominal pain 5(4.7) 15 (15.2) 0.01
Previous history of 3(2.3) 3(3.9 0.52 Vomit 62 (58.5) 62 (62.6) 0.54
cerebrovascular disease Fever 22 (20.8) 26 (26.3) 0.35
COPD 9(7) 8(10.4) 0.40 Dyspnea 4(3.8) 2(2) 0.46
Diabetes 14 (10.9) 9 (11.7) 0.87 Syncope 6 (5.7) 2(2) 0.18
Chronic kidney disease 7 (5.5) 8 (10.4) 0.19 Bleeding 2 (1.9 1(1) 0.60
Malignancy 12 (9.4) 10 (13) 0.42 Hypotension 5(4.7) 3(3) 0.53

Charlson Comorbidity Index >3,n 111 (86.7) 77 (100) 0.001 Charlson Comorbidity Index, n (%)

(%) <3 10 (9.4) 7(7.1) 0.54

ED presentation, n (%) >3 96 (90.6) 92 (92.9)

Abdominal pain 17 (13.3) 3(3.9 0.03 Comorbidities, n (%)

Vomit 75 (58.6) 49 (63.6) 0.47 Severe Obesity 2(1.9 1(1) 0.60
Fever 34 (26.6) 14 (18.2) 0.17 Hypertension 25 (23.6) 26 (26.3) 0.66
Dyspnea 3(2.3) 3(3.9 0.52 Ischemic heart disease 8(7.5) 7(7.1) 0.90
Syncope 4(3.1) 4 (5.2) 0.46 Previous history of cerebrovascular 3(2.8) 3(3) 0.93
Bleeding 2(1.6) 1(1.3) 0.88 disease

Hypotension 4(3.1) 4(5.2) 0.46 COPD 10 (9.4) 7(7.1) 0.54

Type of treatment, n (%) Hepatopathy 4(3.8) 0 0.051
NOM 67 (52.3) 39 (50.6) 0.81 Diabetes 11 (10.4) 12 (12.1) 0.69
Upfront surgery 61 (47.7) 38 (49.4) Chronic kidney disease 12 (11.3) 3(3) 0.02

Clinical course Malignancy 40 (37.7) 29 (29.3) 0.20
LOS. days. median [QR] 7.6 [4.5-11.3] 8 [6-11.8] 0.52 Clinical course
ICU admission, n (%) 7 (5.5) 7 (9.1) 0.32 LOS, median (QR) 7.6 7.7 (5.5-11.2) 0.88
Death, n (%) 5(3.9) 0 0.08 (4.5-12.8)

Cumulative major complications”. n 12 (9.4) 10 (13) 0.42 ICU admission. n (%) 4(3.8) 10 (10.1) 0.07
(%) Death, n (%) 4(3.8) 1(1) 0.20

‘ K K Cumulative major complications, n 10 (9.4) 12 (12.1) 0.53
COPD: Chronic obstructive pulmonary disease; ED: emergency department; %)
NOM: non-operative management; LOS: length of hospital stay; ICU: intensive NOM failure, n (%) 31 (29.2) _

care unit.
@ Cumulative major complications include: death, sepsis, ICU admission.

major complications (p = 0.42) and in-hospital mortality (p = 0.08).

3.1. NOM vs upfront surgery outcomes (Table 2)

One-hundred-six patients (51.7%) were treated according to the
NOM principles while 99 (48.3%) underwent surgery in the first 72 h
from ED admission. No differences in terms of mortality (3.8% vs 1%; p
= 0.2), cumulative major complications rate (9.4 vs 12.1%; p = 0.53)
and LOS (7.6 [4.5-12.8] vs 7.7 [5.5-11.2]; p = 0.88) were evidenced
between the two groups of patients. NOM failure was registered in 31
cases (29.2%). In this subset of patients, LOS resulted considerably
longer as compared to patients who were successfully treated conser-
vatively (12.2 [9.1-21.1] vs 6.5 [3.9-9.1] days; p=<0.0001), but no
relevant difference was detected in terms of in-hospital mortality (4% vs
3.2%in case of NOM success and failure, respectively; p = 0.85) and
cumulative major complications (6.7% vs 16.1% in case of NOM success
and failure, respectively; p = 0.13).

A further analysis of clinical outcomes according to age and type of
employed treatment was additionally conducted (Table 3). With regards
to the upfront surgery cohort, >80 years old patients presented a longer
LOS (8.8 [6.3-12.5] days vs7.3 [4.6-10.4] days; p = 0.01), with even a
higher rate of ICU admission (18.4% vs 4.9%; p = 0.05) and cumulative
major complications (23.7% vs 4.9%; p = 0.009). Conversely, no dif-
ference was noted between the two groups in terms of in-hospital
mortality. Regarding the NOM group, no difference was evidenced,
instead, for all the above-mentioned variables. As a whole, NOM failure
was evidenced in 31 patients (29.2%): 23 (34.3%) patients of the 65-79

NOM: non-operative management; ED: emergency department; COPD: chronic
obstructive pulmonary disease; LOS: length of hospital stay; ICU: intensive care
unit.

@ Cumulative major complications include: death, sepsis, ICU admission.

years old group and 8 (20.5%) of the >80 years old cohort (p = 0.13).

3.2. Clinical outcomes in the over 80 years old group

As shown in Table 4, NOM treatment in the >80 years old group
related to significant advantages in terms of LOS (7.3 [4.6-10.7] vs 8.8
[6.3-12.5] days in the upfront surgery cohort — p = 0.04), ICU admission
(0 vs 18.4% in the upfront surgery cohort; p = 0.005) and cumulative
major complications (2.6% vs 23.7%; p = 0.007). Moreover, delayed
surgery due to NOM failure was not associated to poorer outcomes as
compared to those patients who underwent upfront surgery (Table 5).

4. Discussion

Almost 12% of patients presenting with a diagnosis of ASBO are 65
years of age or older and, among them, those aged more than 80 years
are rapidly increasing. In our study, up to 9.9% of patients diagnosed
with ASBO were aged 80 years and over. This implies the need of a better
understanding of ASBO management and clinical course in this
increasing frailer portion of the population.

In this last regard, only few reports in the literature specifically
focused on the role of age and fraility in defining the more appropriate
management in case of ASBO.'°'? Some authors evidenced a more
detrimental clinical course in the geriatric population as compared to
younger patients, generally due to the concomitant presence of
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Table 3
Univariate analysis of clinical outcomes between the two cohorts of patients undergone upfront surgery or NOM.
Upfront surgery NOM
Variable 65-79 years old >80 years old N = 38 P 65-79 years old N = 67 >80 years old N = 39 P
N=61
LOS, days, median [QR] 7.3 [4.6-10.4] 8.8 [6.3-12.5] 0.01 8.5 [4.5-17.4] 7.3 [4.6-10.7] 0.28
In-hospital mortality, n (%) 1(1.6) 0 0.43 4 (6) 0 0.12
ICU admission, n (%) 3(4.9) 7 (18.4) 0.05 4 (6) 0 0.12
Cumulative major complications®, n (%) 3(4.9 9 (23.7) 0.009 9(13.4) 1(2.6) 0.06
NOM Failure, n (%) 23 (34.3) 8(20.5) 0.13

NOM: non-operative management; ICU: intensive care unit; LOS: length of hospital stay.

# Cumulative major complications include: death, sepsis, ICU admission.

Table 4
NOM vs upfront surgery in >80 years old patients.
NOM Upfront p
Variable N=39 surgery
N=38
LOS, days, median [QR] 7.3 8.8 [6.3-12.5] 0.04
[4.6-10.7]
Death, n (%) 0 0
ICU admission, n (%) 0 7 (18.4) 0.005
Cumulative major complications”, n 1(2.6) 9 (23.7) 0.007

(%)

NOM: non-operative management; ICU: intensive care unit; LOS: length of
hospital stay.
@ Cumulative major complications include: death, sepsis, ICU admission.

Table 5
NOM failure vs upfront surgery in >80 years old patients.
NOM failure Upfront P
Variable N=38 surgery
N =238
LOS days, median [QR] 11.9 8.8 [6.3-12.5] 0.18
[7.7-20.1]
Death n, (%) 0 0
ICU admission n, (%) 0 7 (18.4) 0.19
Cumulative major complications” n, 1(12.5) 9(23.7) 0.49
%)
Ostomy creation, n (%) 1(12.5) 4 (10.5) 0.87
Bowel resection, n (%) 1(12.5) 10 (26.3) 0.40

NOM: non-operative management; LOS: length of hospital stay; ICU: intensive
care unit.
# Cumulative major complications include: death, sepsis, ICU admission.

comorbidities that can interfere with diagnosis and appropriate
treatment.'®>"'” In our previous report, we outlined a higher rate of ICU
admissions and a more prolonged LOS in patients aged 65 years and over
as compared to the younger cohort.'® Moreover, a recent report of the
National Emergency Laparotomy Audit (NELA) documented poorer
clinical outcomes in older patients when emergency surgery is
performed.'’

Despite these evidences highlight how challenging may be the
management of ASBO in older patients, only few studies regarding dif-
ferences in terms of clinical presentation and outcomes among geriatric
patients according to age has been conducted. In particular, no study in
the literature specifically focused on the best treatment management to
employ in the subset of patients aged 80 years and over in comparison to
other geriatric groups.

We, thus, here reported our experience on ASBO management spe-
cifically focusing our attention on over 65-year patients. The main
objective was to evaluate the clinical presentation and course as well as
to define the best treatment strategy in geriatric patients, with particular
focus on octogenarians.

Basing on our results, three main findings should be underlined.

First, >80 years old patients less frequently presented abdominal
symptoms. Secondly, the employment of upfront surgery in >80 years
old patients led to worse clinical outcomes in comparison to the younger
cohort. Third, analyzing exclusively the cohort of >80 years old pa-
tients, NOM was associated with reduced hospitalization, ICU admission
and major adverse events in comparison to the upfront surgery
approach. Furthermore, in case of NOM failure, no worse clinical out-
comes have been evidenced as compared to upfront surgery for this
subset of patients.

Symptoms of ASBO presentation in older patients are still a field of
investigation. Most authors reported a later and less pronounced
symptomatology in older individuals, with even a less frequent systemic
involvement.?’ 2> Moreover, in case of acute events, geriatric patients
have been demonstrated to show abdominal pain, fever and leukocytosis
less frequently than younger patients.”® > According to our data, no
significant difference was evidenced between our two cohorts of com-
parison in terms of systemic symptoms. However, a lower rate of
abdominal pain was noted in the >80 years old population (3.9%) as
compared to the 65-79 years old one (13.3%) (p = 0.03). This is in line
with majority of previous reports and probably linked to a more sig-
nificant capacity to endure or a greater difficulty for >80 years old pa-
tients to report symptoms, as well as to a reduced pain perception as
compared to younger patients.”®

Regarding the type of treatment approach to employ, we demon-
strated that treating >80 years old patients with upfront surgery is
burdened by worse outcomes when compared to patients aged less than
80 years, namely longer LOS (p = 0.01), higher rate of ICU admission (p
= 0.05) and major cumulative complications (p = 0.009). This becomes
even more remarkable after taking into account only patients aged 80
years and over. Specifically, those who underwent NOM experienced
better outcomes in terms of LOS (p = 0.04), ICU admission (p = 0.005)
and cumulative major complications (p = 0.007) as compared to those
who underwent upfront surgery. These data find justification in the
fraility of older individuals. For instance, the condition of “poly-
pathology” that generally characterize this subset of patients signifi-
cantly influences the already compromised physiological reserve,
leading to a higher risk of a more detrimental clinical course especially
after surgery in an urgent setting.”’ > As matter of fact, our cohort of
>80 years old patients presented a slightly higher percentage of
comorbidities with a significantly higher rate Charlson comorbidity
index >3 as compared to the 65-79 years old cohort (p < 0.0001).

Of note, although NOM is an appealing treatment option related to
better outcomes, its application is not devoid of drawbacks. Specifically,
starvation may conflict with the concomitant treatment of comorbid-
ities, since oral medication needs to be reduced or discontinued.>*>** On
the conterpart, the use of alternative routes of administration may show
different pharmacokinetics and consequent clinical effects.*>>® More-
over, avoiding oral feeding and a non-optimal fluid support might add
up to the already impaired nutritional status of these patients and pave
the way to a higher risk of acute events onset such as acute kidney
failure, notably related to worse clinical outcomes in case of ASBO
diagnosis.®” This implies the need for a comprehensive multidisciplinary
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geriatric assessment at admission for older patients, aimed to appro-
priately balance the risks and benefits of the surgical or conservative
treatment.*®

As additional analysis, we evaluated the outcomes of >80 years old
patients in case of NOM failure as compared to those who underwent
upfront surgery with the aim of evaluating the consequences of a failed
conservative management. In this regard, no evidence is specifically
present in literature. Several authors evidenced more negative effects of
delayed surgery in the older population as compared to a patients
younger than 65 years.Sg’40 In particular, increasing age was associated
to a higher rate of mortality in case of delayed surgery.*’ These data are
in contrast with our results: we did not evidence any significant varia-
tion in terms of LOS (p = 0.18), ICU admission (p = 0.19), cumulative
major complications (p = 0.49) and in-hospital mortality (no event per
group) in case of NOM failure. Although these promising outcomes in
case of NOM failure seem to further advocate for a conservative man-
agement for patients aged 80 years and over, the low number of failures
imposes caution in drawing conclusions, implying the need for further
studies with larger cohorts. Indeed, the single-center analysis we per-
formed significantly limited the sample size of the study population,
thus limiting the generality of the results. Moreover, the retrospective
design of the study could have led to possible selection biases. On the
counterpart, our study population represents, to our knowledge, the
largest cohort of patients aged 65 years and over treated for ASBO in a
single institution, following guideline-driven treatments. Furthermore,
no other study has focused on the comparison of outcomes between
early surgery and NOM in patients aged 80 years and over.

5. Conclusions

Despite additional data are needed to better develop this topic, we
think that our contribution will help in reaching a consensus in the
treatment of older patients affected by ASBO. Here is indeed demon-
strated that upfront surgery is associated with worse outcomes in >80
years old patients, both when compared to younger patients who un-
derwent early surgery and to patients with comparable age treated
conservatively. Furthermore, in case of NOM failure, our data suggest
that delayed surgery in >80 years old patients is not associated with
worse outcomes than early surgical treatment.
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