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ABSTRACT
Purpose: The current work aims to determine whether patients presenting with Acute Alcohol Intoxicated (AAI)

traumatic injuries are at higher risk for hemodynamic compromise after induction of general anesthesia.

Method: A retrospective chart review from January 1, 2008 to June 1, 2017 of patients aged ≥ 18 years of age

undergoing emergent exploratory laparotomy within 4 hours of presentation were included in the study. Data

collected included age, sex, weight, blood alcohol level, Systolic Blood Pressure (SBP), INR, injury severity score, base

deficit, pre- and post-induction Mean Arterial Pressure (MAP), induction medication and dose, length of

hypotension, and vasoactive medications administered within 20 minutes post-induction.

Results: Post-induction MAPs were lower for alcohol intoxicated patients than for non-intoxicated controls (p=0.018)

despite both groups having similar admission SBP (0.295) and pre-induction MAPs (0.171). Alcohol intoxicated

patients also have significant longer duration of hypotension following induction (p=0.016), however there was no

significant difference in the requirement of vasopressor use within twenty minutes post-induction (p=0.279).

Conclusion: Our findings (lower MAPs and longer duration of hypotension than controls following induction of

general anesthesia, as well as blood chemistry suggestive of volume contraction) support the notion of alcohol-

induced hemodynamic dysregulation in intoxicated trauma patients with presumed intra-abdominal injury. Based on

these results, it is essential for the anesthesiologist to be prepared to support blood pressures in order to maintain

adequate perfusion in acutely intoxicated patients requiring general anesthesia.
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INTRODUCTION

Trauma is the leading cause of death among those 46 years of
age and younger [1]. 1 It is responsible for causing more deaths
before the age of 65 than that attributed to cancer, heart disease
and HIV combined [2]. Multiple studies reveal that up to 40%
of trauma victims have a positive Blood Alcohol Concentration
(BAC) upon admission [3-7]. Acute alcohol intoxication (AAI) is
not only a significant risk factor for traumatic injury [8-10], but
is also related to an increased severity of traumatic injury [11].
Therefore, it can be inferred that surgeons across the United
States and throughout the world are frequently preforming

exploratory laparotomies on AAI patients who suffered
traumatic injury.

Alcohol-induced hemodynamic dysregulation in the setting of
acute hemorrhage has been demonstrated in both human and
animal studies, where alcohol has been shown to aggravate
injury-related hemodynamic instability [12-15]. Therefore, in
practice, intoxicated patients undergoing general anesthesia are
likely at increased risk of post-induction hypotension requiring
vasopressor support. However, no studies could be found
demonstrating this phenomenon.
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Thus, it is critical to analyze the dynamic instability enhanced by
AAI for a significant portion of traumatically-injured patients.
The purpose of this study was to determine whether patients
presenting with AAI traumatic injuries require more intensive
anesthesia management. Our hypothesis is intoxicated patients
will have hemodynamic dysregulation which will manifest with
(i) a more significant drop in blood pressure post-induction, and
(ii) requirement of more vasopressor support post-induction

METHODS

A retrospective chart review was performed at an ACS-verified,
level I trauma center registry from January 1, 2008 to June 1,
2017. Patients aged ≥ 18 years of age undergoing emergent
exploratory laparotomy within 4 hours of presentation were
included in the study. Approximately 320 charts were reviewed.
Patients intubated in the field and patients with incomplete
blood pressure records during intubation were excluded. Data
from 202 adult trauma patients (44 study group, 158 control
group) were analyzed. Indications for surgery included high
index of suspicion for intra-abdominal, diaphragmatic injury or
penetrating abdominal injury. Data collected included age, sex,
weight, blood alcohol level, Systolic Blood Pressure (SBP), INR,
injury severity score, base deficit, pre and post-induction Mean
Arterial Pressure (MAP), induction medication and dose, length
of hypotension, and vasoactive medications administered within
20 minutes post-induction.

Study group

Patients with a blood alcohol concentration of 0.8 g/dL or
greater were defined as intoxicated and thus placed in the study
group. Patients with a blood alcohol concentration of less than
0.8 g/dL were placed in the control group.

Outcome measures

Admission SBP, pre-induction MAP and post-induction MAP,
patients who had a duration of hypotension >10 minutes post-
induction were compared between study and control group to
assess hemodynamic stability. Patients in both groups that
required vasopressors within 20 minutes post-induction were
used to assess requirement of vasopressor support. Other data
collected were used to identify baseline characteristics between
the groups of patients presenting with traumatic injury.

Data analysis

Groups were compared using the two-sample t-test (normally
distributed continuous variables; reported as mean ± SD) and
the Wilcoxon rank-sum test (continuous data not normally
distributed; reported as median and interquartile range
[Q1,Q3]). Exact versions of the Pearson chi-square and Mantel-
Haenszel chi-square test were used to compare groups for binary
and ordinal variables, respectively.

Penn State Health Institutional Review Board approved this
retrospective study.

RESULTS

Demographic variables

Inclusion criteria were comprised of 202 adult trauma patients,
44 with acute alcohol intoxication and 158 without acute
alcohol intoxication. Indications for surgery, which included a
high index of suspicion for intra-abdominal or diaphragmatic
injury, and any penetrating abdominal injury, were the same for
both groups.

Pre-operative results

The mean injury severity score was 21.05 ± 16.20 and 20.06 ±
13.40 for the acute alcohol intoxicated patients and control
group, respectively (p=0.998). The incidence of intra-abdominal
organ laceration was 52.27% and 57.59% for the acute alcohol
intoxicated patients and control groups, respectively (p=0.607).
The mean admission SBP was 121.95 mmHg ± 29.94 and
126.94 mmHg ± 27.28 for the acute alcohol intoxicated patients
and control groups, respectively (p=0.295). The mean pre-
induction MAP was 95.20 mmHg ± 17 and 99.82 mmHg ±
20.26 for the acute alcohol intoxicated patients and control
groups, respectively (p=0.171). The mean hematocrit was 39.13%
± 5.13 and 35.53% ± 6.28 for the acute alcohol intoxicated
patients and control groups, respectively (p<0.001). The mean
INR was 1.11 ± 0.14 and 1.21 ± 0.31 for the acute alcohol
intoxicated patients and control groups, respectively (p=0.027).
Base deficit was 8.57 mmol/L ± 4.57 and 5.30 mmol/L ± 3.79
for the acute alcohol intoxicated patients and control groups,
respectively (p<0.001) (Table 1).

Intra-operative results

No significant difference was observed between the primary
induction type (p=0.255) that the patients were receiving (Table
2). Post-induction MAPs were lower for alcohol intoxicated
patients than for non-intoxicated controls (62.77 mmHg vs.
69.75 mm Hg, respectively, p=0.018) (Table 1). When comparing
duration of hypotension, 41.73% of alcohol intoxicated patients
and 28.48% of the control group had a duration >10 minutes
post-induction, p=0.016. There was no statistically significant
difference for requirement of vasopressor use within twenty
minutes post-induction for each group (p=0.279) (Table 3).

 AAI Group Control Group p-Value

Injury severity
score (mean ±
SD)

21.05 ± 16.20 20.06 ± 13.40 0.998

Baseline deficit
(mean mmol/L
± SD)

8.57 ± 4.57 5.30 ± 3.79 <0.001

Intra-abdominal
organ laceration
(mean %)

52.27 57.59 0.607
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Admission
hematocrit
(mean % ± SD)

39.13 ± 5.13 35.53 ± 6.28 <0.001

Admission INR
(mean ± SD)

1.11 ± 0.14 1.21 ± 0.31 0.027

Admission SBP
(mean mmHg ±
SD)

121.95 ± 29.94 126.94 ± 27.28 0.295

Pre-induction
MAP (mean
mmHg ± SD)

95.20 ± 17 99.82 ± 20.26 0.171

Post-induction
MAP (mean
mmHg ± SD)

62.77 ± 9.48 69.75 ± 18.70 0.018

Table 1: Pre- and Intraoperative Results: The mean values of
acute alcohol intoxicated patients and non-intoxicated control
group data from both admission and intraoperative as well as

 AAI group Control group p-Value

Etomidate, n (%) 19 (43.18%) 73 (46.20%) 0.255

Ketamine, n (%) 14 (31.82%) 30 (18.99%)

Methohexital, n
(%)

1 (2.27%) 3 (1.90%)

Propofol, n (%) 10 (22.73%) 52 (32.91%)

Table 2: Induction Medication and Dose: The number and
percent of patients given various primary induction medications
as well as the primary induction dose in both the acute alcohol
intoxication group and the control group are reported.

 AAI group,
n (%)

Control
group, n
(%)

Chi square p-Value

<10 minutes
of
hypotension

23 (52.27%) 113 (71.52%) 5.7952 0.016

10-20
minutes of
hypotension

21 (47.73%) 66 (28.48%)

Received
vasopressors

8 (3.81%) 48 (5.68%) 1.1714 0.279

Did not
receive
vasopressors

202 (96.19%) 797(94.32%)

Table 3: Minutes of Hypotension and Requirement of
Vasopressors: The number and percent of patients who were
hypotensive for <10 minutes and 10-20 minutes as well as those
that did and did not receive vasopressors within 20 minutes post
induction in the acute alcohol intoxicated group as well as the
control group.

DISCUSSION

Our study demonstrated that post-induction MAPs were lower
for alcohol intoxicated patients than for non-intoxicated
controls despite both groups having similar admission SBP and
pre-induction MAPs. There was also a greater number of alcohol
intoxicated patients who had duration of hypotension >10
minutes post induction. Additionally, there was a higher
hematocrit in the acute alcohol intoxication group than the
control group, which can be explained by mild dehydration in
the alcohol intoxicated group leading to relative increased levels
of hematocrit [16]. These findings support the notion of alcohol-
induced hemodynamic dysregulation in intoxicated trauma
patients with presumed intra-abdominal injury.

Our data reveal that one must be prepared to support blood
pressure in order to maintain adequate perfusion in acutely
intoxicated patients requiring general anesthesia. The patients
analyzed in this study underwent an exploratory laparotomy due
to high index of suspicion for intraabdominal injuries, and
therefore had an increased risk of pathophysiologic response to
injury due to alcohol intoxication. Pathophysiologic responses of
the hemodynamic system can lead to poor surgical outcomes,
delayed recovery, and increased mortality [13]. Use of high doses
of vasopressors in severely injured patients can lead to increased
morbidity and mortality [17]. Knowledge and awareness on the
impact of alcohol induced post-induction hypotension allows for
preventative measures such as adequate volume resuscitation
and appropriate vasopressor use to avoid adverse perioperative
outcomes [12-18].

Other studies have shown the influence of alcohol intoxication
on physiologic parameters in severely injured patients. One
study in particular measured the influence of alcohol
intoxication with the use of Glasgow Coma Scale (GCS) and
Computed Tomography (CT) scan findings in patients with
traumatic brain injuries. The alcohol intoxicated group showed
lower GCS scores but there were no significant changes in CT
findings or time to response [19]. This study provides further
evidence on the effect alcohol has on the body’s physiology.

Another study observed the effect of alcohol on coagulation,
showing impairment in clot formation and decreased
fibrinolysis in alcohol-intoxicated trauma patients [20]. Our
study demonstrated slightly lower INR values in the alcohol
intoxicated group compared to the control group. Although
there have been numerous studies on the hemodynamic
instability after AAI traumatic injury in mouse models [13-15]
and the pathophysiology has been explained theoretically, to our
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knowledge, no literature has been published on these effects in

There are limitations to our study. This data was gathered
retrospectively from a single ACS-verified, level I trauma center
registry. Therefore, additional prospective, multicenter studies
should be conducted to determine generalizability of these
results.

CONCLUSION

To our knowledge, this is the first published retrospective chart
analysis addressing the impact of AAI on hemodynamic
instability after induction of general anesthesia in severely
injured patients. Our findings demonstrated that alcohol-
intoxicated patients undergoing general anesthesia are at
increased risk of post-induction hypotension, thus requiring
vasopressor support. This study will help to understand the
influence of AAI on anesthesia induced hemodynamically
instability and help to prepare for preventative measures in
severely injured intoxicated patients.
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