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Outcomes after splenic injury in geriatric trauma: Is splenic
embolization helpful?
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he spleen is one of the most frequently injured organs in abdominal trauma and is oftenmanaged nonoperatively with low rates of
failure. A common adjunct to nonoperative management (NOM) is splenic artery embolization (SAE) which is controversial in
some patient groups. We hypothesized that SAE would confer no benefit in elderly trauma patients undergoing NOM.
METHODS: T
his retrospective cohort study included patients in years 2019 to 2022 of the Trauma Quality Improvement Program database pre-
senting after splenic trauma stratified into adult (age, 15–64 years) and elderly (age≥65 years) cohorts. A cox proportional hazards
modelwas used to estimate the adjusted odds of in-hospital mortality, up to 30 days, associated with age andmanagement strategy.
An interaction term between age group and management strategy allowed for evaluation of differential associations between co-
horts. Secondary analysis focused on identification of predictors of NOM failure and potential differences between the age cohorts
examined.
RESULTS: T
his study analyzed 65,421 adult and 11,813 elderly patients with splenic trauma. Agewas a significant predictor of mortality with
elderly patients having over triple the risk of mortality compared with adults; following age, SAE increased the mortality risk by
41%. Despite increasing overall mortality risk, in adults, SAE was protective against failure of NOM. This relationship was not
seen in the elderly cohort, where SAE had no benefit for preventing failure of NOM.
CONCLUSION: S
plenic artery embolization was associated with an increased risk of mortality in both adult and elderly patients and, as such, may
be a marker for a decompensating patient. In the adult patient, SAEwas beneficial for avoiding operative intervention. However, in
the elderly patient no such benefit was seen.We recommend that in the decompensating elderly patient after splenic trauma, trauma
surgeons should consider operative intervention, rather than SAE, as second-line therapy. (J Trauma Acute Care Surg. 2026;100:
580–587. Copyright © 2026 American Association for the Surgery of Trauma.)
LEVEL OF EVIDENCE: T
herapeutic/Care Management; Level III.
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A cross all injury mechanisms in adult patients, the liver and
the spleen are the most commonly injured solid abdominal

organs requiring angioembolization, with the spleen being one
of the most affected abdominal organs in polytrauma.1–3 Nonop-
erative management (NOM) after splenic injury has become
standard practice with around 80% of patients undergoing NOM,
and upwards of 80% of those patients successfully discharging
without the need for operation.4 Recently, Bashir et al.5 compared
NOM of splenic injuries in “young” elderly patients (65–79 years)
to octogenarians (80–89 years) using the Trauma Quality Im-
provement Program (TQIP) database (2010–2016). They found
no significant difference in the rate of NOM failure between groups
of elderly patients with a failure rate of 6.6% in the ‘young el-
derly group’ and 6.8% in octogenarians. In multivariable logistic
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regression analysis, it was found that octogenarians who failed
NOMhad a nearly five times greater likelihood ofmortality than
their “young” elderly counterparts (odds ratio [OR], 4.99; 95%
confidence interval [CI], 1.11–22.49; p = 0.04). Warmack et al.6

conducted a retrospective analysis of high-grade splenic injuries
(Abbreviated Injury Scale [AIS] >3) included in years 2014 and
2015 of theNational TraumaDatabank. Patientswere stratified into
three cohorts, non-elderly (18–64 years), elderly (65–79 years), and
advanced age (80 years and older). Failure of NOM manage-
ment was associated with a 2%mortality in non-elderly patients,
22.2% in elderly, and 50% in advanced age patients. Compared
with nonelderly patients, elderly patients who failed NOM had
over three times greater odds of mortality (OR, 3.39; p < 0.01)
and those of advanced age had an eight-fold increase in the odds
of mortality (OR, 8.1; p < 0.01). However, conspicuously absent
in any of these reports on elderly splenic trauma was the role of
splenic embolization as a management strategy to prevent NOM
failure. We hypothesized that splenic artery embolization (SAE)
would confer no benefit in elderly trauma patients undergoing
NOM due to decreased physiologic reserve and age-related loss
of elastic fiber in the splenic capsule,7 rendering the spleenmore
fragile and prone to failure to contain splenic hemorrhage. Be-
cause of this, utilizing SAE as a bridge to NOM in a decompen-
sating patient may be inappropriate as the splenic injury may
have progressed past the point where NOM is beneficial, thus
delaying necessary operative intervention.
J Trauma Acute Care Surg
Volume 100, Issue 4

ealth, Inc. All rights reserved.

http://www.jtrauma.com
mailto:frederick.b.rogers@healthpartners.com


Figure 1. STROBE diagram.
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METHODS

Cohort Design and Inclusion and
Exclusion Criteria

This retrospective cohort study included all patients
≥15 years old in the years 2019 to 2022 of the TQIP database
presenting with splenic trauma stratified into adult (age 15–64 years)
and elderly (age≥65 years) cohorts. Splenic traumawas identified by
the ICD-10 codes found in Supplemental Digital Content 1, http://
links.lww.com/TA/F61. Fifteen years was chosen as the cutoff for pe-
diatric patients and 65 years the cutoff for elderly patients to alignwith
American College of Surgeons guidelines. Patients missing emer-
gency department (ED) disposition, age, sex, procedure start time,
ED discharge time (in patients discharged to the OR), or mechanism
of injury were excluded from analysis. In addition, thosewho died in
the ED, did not present to a Level I or II trauma center, were listed as
“other” sex, had an AIS score of 6 in any region, and were docu-
mented as receiving SAE after splenic procedurewere excluded from
analysis. Patients missing these variables were excluded as they were
included as covariates in themultivariable analysis orwere required to
calculate a covariate or outcomeof interest. Thosewhodied in theED
or had an AIS of 6 were excluded as they would confound mortality
models as these injuries are assumed to be un-survivable, and those
not presenting to a Level I or II trauma center were excluded as they
were likely unable to obtain definitive care at the institution. Patients
listed as “other” sex were excluded as this category was not available
in TQIP until 2021, and thosewho received SAE after splenic proce-
dure were excluded as this would confound interpretation on the ef-
fect of SAE on NOM. A STROBE checklist for cohort studies can
be found in Supplemental Digital Content 2, http://links.lww.com/
TA/F62.

Exposure Variables
Patients were stratified by age (adult and elderly) and also by

clinical management strategies with each patient categorized as ei-
ther splenectomy, NOM-success, NOM-failure, or other operative
approach. Splenic artery embolization was treated as independent
and not considered a procedure to allow for analysis of its effect
on NOM. Splenectomy and other operative approach were identi-
fied by ICD-10 codes that can be found in Supplemental Digital
Content 1, http://links.lww.com/TA/F61. Largely, other operative
approaches include repositioning, release, drainage, repair, extirpa-
tion of matter and insertion of device into the spleen. Failure of
NOMwas defined as any patient discharged from the ED to some-
where other than the operating room who subsequently required a
splenic procedure, or any patient discharged from the ED to the op-
erating room, but the splenic operation occurred >6 hours from ED
discharge.

Outcome Variables
The primary outcome was 30-day in-hospital mortality.

Secondary outcomes included NOM failure and measures of
acute care including length of stay and administration and vol-
ume of blood products and blood components.

Other Variables
Demographics and hospital characteristics included age,

race and ethnicity, insurance status, hospital type, hospital bed
size, and trauma center level. Injury characteristics including Injury
Severity Score (ISS), Revised Trauma Score (RTS), American
© 2026 American Association for the Surgery of Trauma. 581
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TABLE 1. Demographics

Characteristics All Adult Elderly p

N 77,234 65,421 11,813

Age, median (IQR) 38 (26, 57) 34 (24, 48) 73 (68, 80) <0.001

Sex <0.001

Male 52,409 (67.9%) 45,491 (69.5%) 6,918 (58.6%)

Female 24,825 (32.1%) 19,930 (30.5%) 4,895 (41.4%)

Race and ethnicity <0.001

White, non-Hispanic 50,558 (65.5%) 40,817 (62.4%) 9,741 (82.5%)

Racial and/or ethnic
minority

26,676 (34.5%) 24,604 (37.6%) 2,072 (17.5%)

Race and ethnicity <0.001

AI/NA 553 (0.7%) 521 (0.8%) 32 (0.3%)

AS 1,271 (1.6%) 1,039 (1.6%) 232 (2.0%)

BA/AA 10,684 (13.8%) 10,010 (15.3%) 674 (5.7%)

HS/LA 10,113 (13.1%) 9,424 (14.4%) 689 (5.8%)

OT 2,255 (2.9%) 1,991 (3.0%) 264 (2.2%)

PI/NH 131 (0.2%) 124 (0.2%) 7 (0.1%)

UK 1,669 (2.2%) 1,495 (2.3%) 174 (1.5%)

WH 50,558 (65.5%) 40,817 (62.4%) 9,741 (82.5%)

Insurance payor <0.001

Medicaid 18,315 (23.7%) 17,858 (27.3%) 457 (3.9%)

Medicare 10,623 (13.8%) 3,024 (4.6%) 7,599 (64.3%)

Other 13,815 (17.9%) 13,219 (20.2%) 596 (5.0%)

Private 34,481 (44.6%) 31,320 (47.9%) 3,161 (26.8%)

Procedure <0.001

Nonoperative failure 4,262 (5.5%) 3,583 (5.5%) 679 (5.7%)

Nonoperative success 60,462 (78.3%) 50,819 (77.7%) 9,643 (81.6%)

Other operative approach 1,334 (1.7%) 1,223 (1.9%) 111 (0.9%)

Splenectomy 11,176 (14.5%) 9,796 (15.0%) 1,380 (11.7%)

RTS, median (IQR) 7.84 (7.55, 7.84) 7.84 (7.55, 7.84) 7.84 (7.84, 7.84) <0.001

Unknown 3,911 3,278 633

Spleen embolized <0.001

No 74,125 (96.0%) 62,856 (96.1%) 11,269 (95.4%)

Yes 3,109 (4.0%) 2,565 (3.9%) 544 (4.6%)

AAST splenic grade <0.001

1 39,882 (51.6%) 32,947 (50.4%) 6,935 (58.7%)

3 18,823 (24.4%) 16,195 (24.8%) 2,628 (22.2%)

4 11,004 (14.2%) 9,626 (14.7%) 1,378 (11.7%)

5 7,525 (9.7%) 6,653 (10.2%) 872 (7.4%)

ISS, median (IQR) 21 (13, 29) 22 (14, 29) 17 (12, 26) <0.001

Unknown 9 8 1

AIS scores, median (IQR)

Chest 3 (3–4) 3 (3–4) 3 (3–3) <0.001

Abdomen pelvis 3 (2–4) 3 (2–4) 3 (2–3) <0.001

Extremity 2 (2–3) 2 (2–3) 2 (2–3) <0.001

External 1 (1–1) 1 (1–1) 1 (1–1) <0.001

Head neck 3 (2–4) 3 (2–4) 3 (2–4) 0.34

Face 2 (1–2) 2 (1–2) 2 (1–2) 0.01

Mechanism <0.001

Blunt 71,032 (92.0%) 59,470 (90.9%) 11,562 (97.9%)

Penetrating 6,202 (8.0%) 5,951 (9.1%) 251 (2.1%)

Hospital type <0.001

For profit 7,629 (9.9%) 6,440 (9.8%) 1,189 (10.1%)

Government 710 (0.9%) 653 (1.0%) 57 (0.5%)

Nonprofit 68,895 (89.2%) 58,328 (89.2%) 10,567 (89.5%)

Continued next page
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TABLE 1. (Continued)

Characteristics All Adult Elderly p

Hospital bed size 0.029

≤200 20,884 (27.0%) 17,606 (26.9%) 3,278 (27.7%)

201–400 24,796 (32.1%) 21,026 (32.1%) 3,770 (31.9%)

401–600 13,717 (17.8%) 11,572 (17.7%) 2,145 (18.2%)

>600 17,837 (23.1%) 15,217 (23.3%) 2,620 (22.2%)

Classification <0.001

Level I 50,075 (64.8%) 42,644 (65.2%) 7,431 (62.9%)

Level II 27,159 (35.2%) 22,777 (34.8%) 4,382 (37.1%)

All statistics n (%) or median (IQR).
AI/AN, American Indian/Alaskan Native; AS, Asian; BA/AA, Black/African American; HS/LA, Hispanic or Latino; OT, Other; PI/NH, Pacific Islander/Native Hawaiian; UK, Unknown;

WH, White.

J Trauma Acute Care Surg
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Association for the Surgery of Trauma (AAST) splenic injury
grade (converted from AIS spleen score using a crosswalk pub-
lished by Vanderbilt Medical Center8), and mechanism of injury
were also collected.

Statistical Analysis
Post hoc pairwise tests with a Bonferroni correction were

performed after comparison of management strategies. A cox pro-
portional hazard model estimated the 30-day in-hospital mortality
by age and management strategy adjusted for patient, injury, and
hospital characteristics. Splenic artery embolization was modeled
as a time-varying covariate to account for the timing of embolization
during hospitalization. Inclusion of an interaction term between age
group andmanagement strategies/SAE allowed for evaluation of dif-
ferential associations betweenmanagement and likelihood ofmortal-
ity for elderly patients as compared with the adult cohort.

Secondary analysis focused on identification of predictors
of NOM failure and potential differences between the age cohorts.
Logistic models stratified by agewere run to estimate associations
between potential predictors and odds of mortality within strata.
A likelihood ratio test was used to assess whether the association
between SAE and NOM failure varied between adult and elderly
patients. Given the high anticipated number of eligible patients
(>50,000) this study was determined to have sufficient power to
detect at least a 1% difference in probability of mortality between
comparisons groups. Statistical significance was assessed using a
two-sided alpha of 0.05 although discussions of meaningful dif-
ferences emphasized magnitude and precision of point estimates
due to the large sample size. No adjustments were made for mul-
tiple outcomes. All analyses were conducted using R version 4.2.
This study was deemed exempt by our institutional review board
due to the publicly available nature of the TQIP database.

RESULTS

In total, 77,234 patients met the inclusion criteria for this
study, 65,421 patients (84.7%) in the adult cohort and 11,813 pa-
tients (15.3%) in the elderly cohort (Fig. 1). The two cohorts dif-
fered significantly by demographics, payor, and injury severity
(Table 1). Notably, the adult cohort had significantly more male
patients (69.5% vs. 58.6%) and those of a racial or ethnic minority
(37.6% vs. 17.5%, p < 0.001). Adult patients were more anatomi-
cally injured with a median ISS of 22 (IQR, 14–29) compared with
© 2026 American Association for the Surgery of Trauma.
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17 (IQR, 12–26) in elderly patients and had higher grades of
splenic injury with 24.9% of the adult cohort having a AAST
Grade IVor V compared with 19.1% of the elderly cohort. In to-
tal, 64.8% of patients were treated at a Level I trauma center while
35.2% were treated at a Level II trauma center (p < 0.001 for all).

The majority of the 77,234 patients evaluated (83.8%) were
treated nonoperatively, with 6.6% of these patients failing NOM
(Table 2). The 14.5% of patients who proceeded immediately to
the operating room for splenic repair or splenectomy suffered sig-
nificantly greater injuries than those who received NOM with a
median AIS spleen score of 4 (IQR, 3–5), ISS of 30 (IQR,
22–41) andRTS of 7.55 (IQR, 5.97–7.84). Of the patientswho un-
derwent SAE, 97.8% trialed NOM, with 7.1% of the NOM failure
group and 4.5% of the NOM success group undergoing SAE.

30-Day Mortality
In total, 13.1% of the elderly cohort died by 30 days com-

pared with 6.4% of the adult cohort. This relationship was main-
tained acrossmanagement strategieswith elderly patients having
a greater risk of death over time (Fig. 2). Risk-adjusted predictors of
mortality were identified for the entire sample (Table 3). Age was
strongly associated with in-hospital mortality, with elderly patients
having a 3.24 times higher risk of mortality than their adult counter-
parts after splenic trauma (hazard ratio [HR], 3.24; 95% CI,
2.88–3.64; p < 0.001). Other predictors of mortality were SAE
which increased risk of mortality by 41% (HR, 1.41; 95% CI,
1.20–1.66; p < 0.001), penetrating trauma (HR, 1.17; 95% CI,
1.06–1.30) and identifying as a racial or ethnic minority (HR, 1.10;
95% CI, 1.04–1.17; p = 0.001). Compared with splenectomy, other
operative approach reduced the risk ofmortality by 55%. In addition,
NOM success lowered the risk of mortality by 47%, and NOM fail-
ure lowered the risk of death by 36%. Given that elderly patients had
over three times greater risk of death compared with adults, we uti-
lized an interaction term to determine if there were any age-related
differences in mortality based on management strategy (Table 3). It
was found that the risk of death related to management strategy
was not more pronounced in elderly patients.

Because of the potential for severe head injury to con-
found mortality results, specifically within the elderly cohort,
we conducted a sensitivity analysis excluding patients with an
AIS head score ≥3 (Supplemental Digital Content 3, http://
links.lww.com/TA/F63). Excluding these patients did not im-
pact the direction of the effect of age or SAE on mortality but
583
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Figure 2. Adult and elderlymortality stratified bymanagement strategy. Survival probability adjusted for procedure, time to embolized
spleen, sex, race and ethnicity, RTS, ISS, splenic grade, and injury mechanism.
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did result in minor changes to effect size. The effect of age and
SAE on mortality became more extreme (elderly: HR, 3.82;
95% CI, 3.29–4.43; SAE: HR, 2.06; 95% CI, 1.58–2.68). In ad-
dition, the interaction terms between elderly status and NOM
success and failure became significant, indicating elderly pa-
tients do worse than their adult counterparts with NOM. Given
these changes did not impact the direction of the main effects,
we elected to keep the original sample as the primary model.

Nonoperative Failure
Because NOM failure is a major concern when managing

patients after splenic trauma, independent predictors of NOM
failure in the elderly cohort were identified (Table 4). Every
one-point increase in the grade of splenic injury more than dou-
bled the odds of NOM failure (OR, 2.35; 95% CI, 2.17–2.54;
p < 0.001). Splenic artery embolization was not protective
against NOM failure in the elderly cohort and conferred no sig-
nificant benefit (p = 0.23). However, in the adult population
(Table 4) SAEwas highly protective, decreasing the odds of fail-
ure by 39% (OR, 0.61; 95% CI, 0.53–0.71; p < 0.001). The ef-
fect of SAE on NOM failure was determined to be significantly
different between adult and elderly cohorts (p = 0.049).

DISCUSSION

This study analyzed 77,234 patients, 65,421 adult and
11,813 elderly patients with splenic trauma found in the years
2019 to 2022 of the TQIP database. Age and SAE were identi-
fied as two major independent predictors of mortality after
splenic trauma. Agewas a significant predictor of mortality with
© 2026 American Association for the Surgery of Trauma.

Copyright © 2026 Wolters Kluwer H
elderly patients having over three times the risk of mortality
compared with adults after splenic trauma; following age, SAE
increased the risk of mortality by 41%. Despite increasing over-
all risk of mortality, in adults, SAE was protective against failure
of NOM, this relationship was not seen in the elderly cohort,
confirming our hypothesis that there is no benefit to SAE in el-
derly trauma patients for preventing failure of NOM.

The use of SAE as an adjunct to NOM after blunt splenic
trauma was first described in a case series by Sclafani et al. 9 in
1981 using gelfoam particles (two patients) or steel wool coil (one
patient). In 1995, these authors reported the outcomes of 150 patients
undergoingNOMafter splenic trauma. Sixty of these patients (40%)
underwent SAEwith a reported 95% salvage rate of the spleen (57 of
60 patients).10 Since this time, the role of SAE after trauma has
evolved, though not without controversy. Currently, SAE is applied
in trauma centers in high-risk situations for failure of NOM such
as high-grade splenic injuries (Grades IVandV), vascular abnormal-
ities (arteriovenous fistulas or pseudoaneurysms) and large
hemoperitoneum.11 While there is much literature documenting the
benefits of SAE in these situations, few studies provide age-
focused analysis, leaving question to howoutcomes may differ in el-
derly patients. There are three techniques for SAE, proximal, distal,
or combined. Proximal embolization is preferred in many trauma
centers for both adult and elderly patients because it is faster, techni-
cally easier, and allows the rich network of collateral circulation to re-
duce the risk of infarction and subsequent abscess formation.12,13

Distal embolization, or selective embolization, is performed to
devascularize only the area of injury within the spleen; this is advan-
tageous as it allows for repeated splenic embolization as needed.14
585
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TABLE 3. Adjusted Predictors of Mortality

Adjusted, N = 73,314 HR 95% CI p

Patient age
Adult — —
Elderly 3.24 2.88–3.64 <0.001

Management strategy
Splenectomy — —
Nonoperative failure 0.64 0.56–0.73 <0.001
Nonoperative success 0.53 0.48–0.57 <0.001
Other operative approach 0.45 0.34–0.59 <0.001

Time to embolized spleen 1.41 1.20–1.66 <0.001
Sex

Male — —
Female 0.96 0.90–1.02 0.2

Race and ethnicity
White, non-Hispanic — —
BIPOC 1.1 1.04–1.17 0.001

RTS 0.63 0.62–0.64 <0.001
ISS 1.03 1.03–1.04 <0.001
Splenic grade

1 — —
3 0.71 0.66–0.77 <0.001
4 0.64 0.59–0.70 <0.001
5 0.51 0.46–0.56 <0.001

Mechanism
Blunt — —
Penetrating 1.17 1.06–1.30 0.003

Patient age-management strategy
Elderly-nonoperative failure 1.18 0.93–1.49 0.17
Elderly-nonoperative success 1.12 0.97–1.28 0.12
Elderly-other operative approach 1.17 0.70–1.95 0.56

Patient age-embolized spleen
Elderly-embolized spleen 1.24 0.95–1.63 0.12
Concordance = 0.873

BIPOC, Black/Indigenous/Person of Color.
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Combined embolization involves the concurrent use of both proxi-
mal and distal SAE. The optimal technique for SAEhas yet to be de-
termined and there appears to be no difference in the rate of NOM
success between proximal and distal embolization.15

Splenic artery embolization is an important adjunct to
the NOM of splenic trauma in adult patients and improves
TABLE 4. Adult and Elderly Adjusted Predictors of Nonoperative Failu

Adults: N = 51,822

aOR

Sex

Male —

Female 0.84

Race and ethnicity

White, non-Hispanic —

BIPOC 1.15

Embolized spleen

No —

Yes 0.61

RTS 0.82

AIS Spleen Severity Score 2.29

AUC, 95% CI 0.73 (0.72–0.74)

*Bold values are statistically significant.
AUC, area under the receiver operating characteristic curve.
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outcomes. In a well-done trial of 133 patients presenting with
Grade III splenic injury and ISS >15, large hemoperitoneum,
or Grade IV/V splenic injury, Arvieux et al.16 randomized pa-
tients to either receive SAE or observation. The authors found
that the SAE group had a significantly shorter hospital length
of stay and significantly fewer splenic pseudoaneurysms identi-
fied 5 days after discharge on follow-up CT (1 of 65 patients in
the SAE group vs. 8 of 65 in the observation group). Notably,
19 of the 65 observation patients subsequently required SAE.
There was no significant difference in splenic salvage rates be-
tween cohorts. It should be noted that the median age in this study
was 30 years, limiting the generalizability of the findings across
age groups. Requarth et al.17 in a meta-analysis studying more
than 10,000 patientswith splenic injury found that in patientswith
Grades IVor V splenic injury, NOMwas significantly more likely
to fail if SAE was not used (mean age <40 years in all studies).
The protective effect of SAE described by Requarth and col-
leagues is consistent with the results described in this article for
adult patients. It should be noted that the long-term effects of
SAE does not appear to be associated with alternation in splenic
volume, platelet count, or the ability to prevent infection.18–20

There are several reported complications of SAE includ-
ing splenic infarction, abscess, hyperthermia, and hyperalgesia
without associated infarction which may occur in up to 47% of
cases.21 Wu et al. (2011)22 reported that elderly patients
(≥65 years) had a nearly six-fold greater odds of complication
after SAE compared with their younger counterparts, with half
of the elderly patients (4 of 8 patients) reporting a major compli-
cation. In the 53 patients who underwent SAE, there were 12
major complications in 11 patients, including 8 cases of
postprocedural bleeding, 2 cases of total splenic infarction, 1
case of splenic abscess and 1 case of splenic atrophy.

Given the results of this study, and the reported increase in
complications in elderly patients undergoing SAE, we recommend
trauma centers incorporate age into their clinical decision making
for patients with splenic trauma. As the splenic capsule ages, there
is a loss of elastic fiber7 rendering the spleen more fragile, limiting
its ability to contain hemorrhage. In the elderly patient with splenic
re

Elderly: N = 9,766

95% CI OR 95% CI

— — —

0.77–0.91 0.88 0.74–1.05

— — —

1.06–1.24 0.98 0.78–1.22

— — —

0.53–0.71 0.83 0.61–1.12

0.80–0.84 0.83 0.78–0.88

2.21–2.37 2.35 2.17–2.54

0.73 (0.71–0.75)

© 2026 American Association for the Surgery of Trauma.
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trauma, we recommend decision-making with a low threshold for
operative intervention when there is evidence of ongoing bleeding.
Splenic artery embolization as a method to prevent operative inter-
vention has limited utility in these patients and may increase mortal-
ity. That said, SAE should be utilized in all patients, regardless of age,
for the treatment of splenic pseudoaneurysm.

There are several limitations of this study. The retrospective
nature of the data carries its own inherent limitations. The TQIP da-
tabase does not document SAE technique, preventing analysis of
outcomes based on technique. Further, NOM failure was not strati-
fied by those who required spleen sparing procedures vs. total sple-
nectomy, though it is unlikely this stratification would have changed
the results. We were unable to separate out patients who received
SAE as an intervention to prevent operation from thosewho received
it as treatment for splenic pseudoaneurysm, however, all patients un-
dergoing SAE in this study were embolized within 24 hours of ar-
rival with 86% embolized within 6 hours. Given how rapidly SAE
was performed, we can assume the majority of patients underwent
SAE to prevent operation, not treatment of a pseudoaneurysm.
While we controlled for ISS and RTS, there are implicit differences
in the level of injury seen between those patients who require imme-
diate splenectomy compared with those who are able to trial NOM.
The decreased risk of mortality seen with NOM failure is likely a re-
flection of these differences and should be interpreted with cau-
tion. Finally, the results of this study may be confounded by the
clinical indication for SAE. By nature, SAE is more common in
critically ill patients (e.g., those with high-grade splenic injuries
or those in physiologic decline). Despite controlling for admis-
sion RTS, patients receiving SAE may have had a higher likeli-
hood of death at baseline accounting for some of the 41% in-
creased risk of death after SAE described in this report. Due to
these limitations, the conclusions of this study should not be
generalized beyond patients with splenic trauma who survive
long enough to potentially undergo SAE. Future research should
focus on why elderly patients do not appear to benefit from SAE
and if this is true across all SAE techniques, as well as focus on
the disparity seen with the increased risk of mortality for racial/
ethnic minorities after splenic trauma.

CONCLUSION

The benefits of SAE described in the literature have histori-
cally lacked age-specific analysis, leaving question to the utility of
SAE across age groups. This study found that there to be no benefit
to SAE in elderly patients. In the elderly patient with splenic trauma
surviving long enough to potentially undergo SAE,we recommend
decision-making with a low threshold for taking a patient to the op-
erating room with evidence of ongoing bleeding as SAE has lim-
ited utility in these patients and may increase mortality.
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