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Abstract
Introduction: Blunt splenic trauma is among the most common solid organ injuries encountered in abdominal trauma, representing 
25% to 45% of all visceral injuries following blunt abdominal impact.
Objectives: To assess the clinical outcomes of patients with splenic trauma treated at a tertiary trauma center, comparing 
nonoperative management (NOM), operative management (OM), and delayed intervention strategies. The study also explores 
how interventional radiology, particularly splenic artery embolization, could improve management of high-grade splenic injuries.
Materials and Methods: A retrospective analysis of 83 patients treated between 2019 and 2024 was performed. Patients were 
categorized by injury type and treatment strategy. Demographics, length of hospital stay (LOS), and mortality were analyzed. 
Comparative statistics were calculated using Mann-Whitney U, Kruskal-Wallis, and Fisher’s exact test. Institutional Review 
Board approval was obtained, and informed consent was ensured.
Results: The average patient age was 39.2 years, and 66.3% were male. NOM was applied in 50.6% of cases, OM in 22.9%, and 
delayed OM in 26.5%. NOM patients had the shortest LOS (mean: 8.00 days), while delayed OM had the longest (mean: 27.27 
days). Mortality rate was 10.8%. The yearly distribution of cases peaked in 2022.
Conclusions: NOM is effective and preferred for low-grade injuries in stable patients. Prolonged LOS and complications were 
primarily seen in delayed surgical cases. Integrating IR techniques could improve outcomes and reduce surgical burden in trauma 
care.
Keywords: blunt abdominal trauma, splenic injury, nonoperative management, interventional radiology, trauma surgery
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Introduction

Blunt splenic trauma (BST) is among the most common 
solid organ injuries encountered in abdominal trauma, 
representing 25% to 45% of all visceral injuries following 
blunt abdominal impact [1, 2, 3]. 

This high frequency is mainly attributable to the 
spleen’s anatomical position in the left upper quadrant, its 
friable parenchyma, and its extensive vascular network, 
which together make it especially susceptible to injury 
during high-energy mechanisms such as road traffic 
collisions, falls, and direct blows to the abdomen [4, 5, 6, 7]. 

While the mortality associated with isolated splenic 
injury is relatively low, BST is often seen in the setting of 
polytrauma, where the risk of life-threatening hemorrhage 
and multi-organ failure is considerably heightened [8, 9, 10, 
11, 12, 13].

For much of the 20th century, splenectomy was the gold 
standard for managing splenic trauma, driven by concerns 
over uncontrolled bleeding and the perceived dispensability 
of the spleen [14, 15, 16, 17]. 

However, accumulating evidence of the spleen’s 
crucial immunologic functions—particularly in filtering 
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encapsulated bacteria and mediating immune responses—
has led to greater emphasis on spleen preservation [18]. 

Overwhelming post-splenectomy infection (OPSI), 
although rare, is associated with a mortality rate exceeding 
50% and underscores the long-term risks of splenectomy, 
particularly in younger patients [19].

The introduction and widespread adoption of computed 
tomography (CT) scanning transformed the diagnostic 
landscape of abdominal trauma, enabling more precise 
grading of splenic injuries and reliable identification of 
active hemorrhage, pseudoaneurysms, and arteriovenous 
fistulas [20]. 

This diagnostic refinement paved the way for 
the development of NOM protocols, particularly in 
hemodynamically stable patients. Today, NOM—including 
close hemodynamic monitoring, serial imaging, and 
supportive care—is considered the first-line strategy 
for low- to moderate-grade splenic injuries (American 
Association for the Surgery of Trauma [AAST] Grades 
I-III), with reported success rates of 80–90% in properly 
selected cases [21, 22, 23, 24]. However, NOM in high-
grade injuries (Grades IV-V) remains controversial due to 
the elevated risk of delayed hemorrhage and failure [25].

In response to these limitations, interventional 
radiology (IR), particularly splenic artery embolization 
(SAE), has emerged as a valuable adjunct to NOM. 

First reported in the trauma setting in the 1980s, SAE 
offers targeted vascular control, enabling the management 
of active bleeding, pseudoaneurysms, and high-risk vascular 
injuries while preserving functional splenic tissue [26]. 

Meta-analyses and multicenter studies have confirmed 
the efficacy of SAE in reducing splenectomy rates, lowering 
transfusion requirements, and minimizing hospital stays [12, 
13]. Furthermore, SAE has been associated with comparable, 
if not superior, outcomes to operative management in 
carefully selected cases of high-grade injury [27].

Despite robust evidence supporting SAE, its adoption 
remains variable, often limited by resource availability, 
radiologic expertise, and institutional protocols [28]. 

This variability is particularly pronounced in low- and 
middle-income countries, where trauma systems are still 
evolving and access to IR services is often inconsistent [29, 
30]. 

In such contexts, reassessing the role of IR in splenic 
trauma is vital, not only from a clinical standpoint but also 
from the perspective of cost-effectiveness and healthcare 
resource optimization [31, 32].

This study aims to contribute to that reassessment by 
presenting a five-year retrospective review of splenic trauma 
cases at a tertiary trauma center in Albania. We evaluate the 
outcomes of operative and nonoperative strategies, with 
a specific focus on the role and impact of interventional 
radiology in the modern management of splenic trauma. 
By doing so, we aim to provide evidence that supports a 
broader and more systematic integration of IR techniques 
into trauma care pathways, particularly in emerging settings 
where such services are being established.

Grade Type of 
Injury 

Injury description

I Hematoma Subcapsular, < 10% surface area
Laceration Capsular tear, < 1 cm parenchymal 

depth
II Hematoma Subcapsular, 10–50% surface area

Intraparenchymal, < 5 cm diameter
Laceration 1–3 cm parenchymal depth not 

involving
a parenchymal vessel

III Hematoma Subcapsular, > 50% surface area or 
expanding
Ruptured subcapsular or parenchy-
mal hematoma
Intraparenchymal hematoma > 5 cm

Laceration > 3 cm parenchymal depth or in-
volving trabecular vessels

IV Laceration Laceration of segmental or hilar 
vessels
producing major devascularization 
(> 25% of spleen)

V Laceration Completely shatters the spleen
Vascular Hilar vascular injury, which devas-

cularized the spleen

Table 1. AAST Splenic Injury Grading Scale [10]

Materials and Methods

This retrospective study includes 83 patients with splenic 
trauma admitted to the University Hospital of Trauma 
(UHT) between January 2019 and April 2024. 

Data collected included age, gender, trauma type 
(isolated vs. polytrauma), treatment modality, hospital 
length of stay (LOS), and outcome. Patients were stratified 
into three groups: those managed with NOM, OM, or 
delayed OM. Statistical analysis was performed using SPSS. 

The Mann-Whitney U test was used for two-group 
comparisons, the Kruskal-Wallis test for multi-group 
comparisons, and Fisher’s exact test for categorical data. 

IRB approval was obtained, and informed consent was 
secured from all patients whose anonymized data were used 
in this study.

Results

The average patient age was 39.2 ± 20.6 years, with a range 
of 6 to 85 years. The majority of patients were male in 55 
(66.3%) cases, while 28 (33.7%) were female. Isolated 
splenic trauma was present in 50(60.2%) of cases, while 
33(39.8%) had polytrauma combined. 

In terms of treatment modality, NOM was performed 
in 42 (50.6%) of cases, OM in 19 (22.9%), and delayed 
surgery in 22 (26.5%) of cases. (Tab. 1) 
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Figure 3. Mean hospital stay by treatment modality. 

 

NOM patients had the shortest average LOS at 8.00 days, followed closely by OM at 8.16 days. In contrast, 

patients undergoing delayed OM had a significantly higher LOS of 27.27 days (p < 0.05). These findings 

underscore the cost—in both clinical and logistical terms—of delayed intervention. (Fig. 3) 

Here is a table summarizing the length of stay (LOS) data based on treatment modality (Tab 2): 

 

Treatment Modality Average of LOS Statistical Significance 
NOM  8.00 days 

 

OM  8.16 days 
 

Delayed OM 27.27 days p < 0.05 
 

Table 2. Mean hospital stay by treatment modality. 
 

 
Figure 4. Distribution of splenic trauma cases by year. 

 
The number of cases rose by 35 (42%) in 2022, possibly due to broader reporting, improved diagnostic abilities, 

or external trauma trends. The decrease in 2023 to 19 (23%) cases may relate to shifts in referral patterns or 

changes in case triage. (Fig. 4) (Tab. 4) 

Despite robust evidence supporting SAE, its adoption remains variable, often limited by resource availability, 

radiologic expertise, and institutional protocols [28].  

This variability is particularly pronounced in low- and middle-income countries, where trauma systems are still 

evolving and access to IR services is often inconsistent [29, 30].  

In such contexts, reassessing the role of IR in splenic trauma is vital, not only from a clinical standpoint but also 

from the perspective of cost-effectiveness and healthcare resource optimization [31, 32]. 

This study aims to contribute to that reassessment by presenting a five-year retrospective review of splenic trauma 

cases at a tertiary trauma center in Albania. We evaluate the outcomes of operative and nonoperative strategies, 

with a specific focus on the role and impact of interventional radiology in the modern management of splenic 

trauma. By doing so, we aim to provide evidence that supports a broader and more systematic integration of IR 

techniques into trauma care pathways, particularly in emerging settings where such services are being 

established. 

 

 
 (SW stab wound, GSW gunshot wound. *NOM should only be attempted in centers capable of a precise diagnosis of the severity 

of spleen injuries and capable of intensive management (close clinical observation and hemodynamic monitoring in a high dependency/
intensive care environment, including serial clinical examination and laboratory assay, with immediate access to diagnostics, interventional 
radiology, and surgery and immediately available access to blood and blood products or in the presence of a rapid centralization system in 
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be undergone to interventional radiology treatments. # Wound exploration near the inferior costal margin should be avoided if not strictly 
necessary because of the high risk of damaging the intercostal vessels.

Figure 1. Spleen Trauma Management Algorithm for Adult Patients.[31]

Characteristic Value
Patient Demographics
Average Age 39.2 ± 20.6 years
Age Range 6 to 85 years

No. %
Male Patients 55 66.3
Female Patients 28 33.7
Trauma Type
Isolated Splenic Trauma 50 60.2
Polytrauma 33 39.8
Treatment Modality
NOM (Nonoperative Management) 42 50.6
OM (Operative Management) 19 22.9
Delayed Surgery 22 26.5

Table 1. Distribution of epidemiological data and 
treatment modalities among patients with splenic trauma. 

The highest proportion of patients, 42 (50.6%), were 
treated with NOM. OM and delayed surgery accounted for 
19 (22.9%) and 22 (26.5%) of cases, respectively, reflecting 
a significant subgroup requiring intervention after failed 
conservative attempts or late complications. (Tab. 1)

Figure 3. Mean hospital stay by treatment modality.
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(SW stab wound, GSW gunshot wound. *NOM should only be attempted in centers capable of a precise diagnosis of the severity of spleen injuries and 

capable of intensive management (close clinical observation and hemodynamic monitoring in a high dependency/intensive care environment, including serial 

clinical examination and laboratory assay, with immediate access to diagnostics, interventional radiology, and surgery and immediately available access to 

blood and blood products or in the presence of a rapid centralization system in those patients amenable to be transferred;  @ Hemodynamic instability is 

considered the condition in which the patient has an admission systolic blood pressure < 90 mmHg with evidence of skin vasoconstriction (cool, clammy, 

decreased capillary refill), altered level of consciousness and/or shortness of breath, or > 90 mmHg but requiring bolus infusions/transfusions and/or 

vasopressor drugs and/or admission base excess (BE) > − 5 mmol/l and/or shock index > 1 and/or transfusion requirement of at least 4–6 units of packed red 

blood cells within the first 24 h; moreover, transient responder patients (those showing an initial response to adequate fluid resuscitation, and then signs of 

ongoing loss and perfusion deficits) and more in general those responding to therapy but not amenable of sufficient stabilization to be undergone to 

interventional radiology treatments. # Wound exploration near the inferior costal margin should be avoided if not strictly necessary because of the high risk 

of damaging the intercostal vessels. 

Figure 1. Spleen Trauma Management Algorithm for Adult Patients.[31] 

 

 
(SW stab wound, GSW gunshot wound; *NOM should only be attempted in centers capable of a precise diagnosis of the severity of spleen 

injuries and capable of intensive management (close clinical observation and hemodynamic monitoring in a high dependency/intensive care 

environment, including serial clinical examination and laboratory assay, with 

immediate access to diagnostics, interventional radiology, and surgery and immediately available access to blood and blood products or 

in presence of a rapid centralization system in those patients amenable to be transferred;  

(SW stab wound, GSW gunshot wound; *NOM should only be attempted in centers capable of a precise diagnosis of the severity 
of spleen injuries and capable of intensive management (close clinical observation and hemodynamic monitoring in a high dependency/
intensive care environment, including serial clinical examination and laboratory assay, with immediate access to diagnostics, interventional 
radiology, and surgery and immediately available access to blood and blood products or in presence of a rapid centralization system in 
those patients amenable to be transferred; 
@ Hemodynamic stability is considered systolic blood pressure of 90 mmHg plus twice the child’s age in years (the lower limit is inferior 
to 70 mmHg plus twice the child’s age in years, or inferior to 50 mmHg in some studies). Stabilized or acceptable hemodynamic status 
is considered in children with a positive response to fluids resuscitation: 3 boluses of 20 mL/kg of crystalloid replacement should be 
administered before blood replacement; the heart rate reduction, the sensorium clearing, the return of peripheral pulses and normal skin 
color, an increase in blood pressure and urinary output, and an increase in warmth of extremity can indicate positive response. Clinical 
judgment is fundamental in evaluating children.
 # Wound exploration near the inferior costal margin should be avoided if not strictly necessary because of the high risk of damaging the 
intercostal vessels.

Figure 2. Spleen Trauma Management Algorithm for Pediatric Patients.[31]

NOM patients had the shortest average LOS at 8.00 
days, followed closely by OM at 8.16 days. In contrast, 
patients undergoing delayed OM had a significantly higher 
LOS of 27.27 days (p < 0.05). These findings underscore 
the cost—in both clinical and logistical terms—of delayed 
intervention. (Fig. 3)

Here is a table summarizing the length of stay (LOS) 
data based on treatment modality (Tab 2):

Treatment 
Modality

Average of LOS Statistical 
Significance

NOM 8.00 days
OM 8.16 days
Delayed OM 27.27 days p < 0.05

Table 2. Mean hospital stay by treatment modality.
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Figure 4. Distribution of splenic trauma cases by year.

The number of cases rose by 35 (42%) in 2022, possibly 
due to broader reporting, improved diagnostic abilities, or 
external trauma trends. The decrease in 2023 to 19 (23%) 
cases may relate to shifts in referral patterns or changes in 
case triage. (Fig. 4) (Tab. 4)

Here is a table created from the data presented in the 
“Yearly Case Distribution” bar chart:

Year No. %
2021 29 35
2022 35 42
2023 19 23

Table 4. Distribution of splenic trauma cases by year.

Figure 5. Age distribution by percentiles.

The patient population was relatively young, with a 
median age of 36 years. The 25th and 75th percentiles were 
22 and 57.5 years, respectively, indicating the predominance 
of trauma in young to middle-aged adults.

The patient population was relatively young, with a 
median age of 36 years. The 25th and 75th percentiles were 
22 and 57.5 years, respectively, indicating the predominance 
of trauma in young to middle-aged adults. (Fig. 5)

Discussion

In our series of 83 blunt splenic injuries (2019–2024), NOM 
was pursued in 50.6% of patients, with a mean hospital stay 

 

Table 2. WSES Spleen Trauma Classification for adult and pediatric patients

 
Figure 3. Mean hospital stay by treatment modality. 

 

NOM patients had the shortest average LOS at 8.00 days, followed closely by OM at 8.16 days. In contrast, 

patients undergoing delayed OM had a significantly higher LOS of 27.27 days (p < 0.05). These findings 

underscore the cost—in both clinical and logistical terms—of delayed intervention. (Fig. 3) 

Here is a table summarizing the length of stay (LOS) data based on treatment modality (Tab 2): 

 

Treatment Modality Average of LOS Statistical Significance 
NOM  8.00 days 

 

OM  8.16 days 
 

Delayed OM 27.27 days p < 0.05 
 

Table 2. Mean hospital stay by treatment modality. 
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The patient population was relatively young, with a median age of 36 years. The 25th and 75th percentiles were 

22 and 57.5 years, respectively, indicating the predominance of trauma in young to middle-aged adults. 

The patient population was relatively young, with a median age of 36 years. The 25th and 75th percentiles were 

22 and 57.5 years, respectively, indicating the predominance of trauma in young to middle-aged adults. (Fig. 5) 

 

Discussion 
 
In our series of 83 blunt splenic injuries (2019–2024), NOM was pursued in 50.6% of patients, with a mean 

hospital stay of 8.0 days. This NOM rate is comparable to that reported in many recent studies. Musetti et al. 

(2022) managed 72.5% (140/193) of spleen injuries nonoperatively (with or without SAE), achieving an overall 

NOM success rate of 91% [32]. Chandran et al. (2023) reported NOM success in 73.5% of high-grade injuries 

[33]  

By contrast, in a prospective Iraqi cohort, only 54.4% of patients were initially managed nonoperatively, with a 

high NOM failure rate of 25%[34]. These differences likely reflect resource availability and patient selection.  

Our NOM length of stay (8 days) aligns with prior observations: Spoor et al. (multicenter EAST study) reported a 

median LOS of 5 days in successful NOM cases versus 8 days in those who failed NOM (p=0.024)[35]. 
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of 8.0 days. This NOM rate is comparable to that reported in 
many recent studies. Musetti et al. (2022) managed 72.5% 
(140/193) of spleen injuries nonoperatively (with or without 
SAE), achieving an overall NOM success rate of 91% [32]. 
Chandran et al. (2023) reported NOM success in 73.5% of 
high-grade injuries [33] 

By contrast, in a prospective Iraqi cohort, only 54.4% 
of patients were initially managed nonoperatively, with a 
high NOM failure rate of 25%[34]. These differences likely 
reflect resource availability and patient selection. 

Our NOM length of stay (8 days) aligns with prior 
observations: Spoor et al. (multicenter EAST study) reported 
a median LOS of 5 days in successful NOM cases versus 8 
days in those who failed NOM (p=0.024)[35]. Importantly, 
patients requiring delayed operative management (DOM) 
after NOM failure had markedly longer hospital stays (mean 
27.3 days) and more complications in our series. 

Similarly, Spoor et al. reported significantly longer 
LOS for patients requiring intervention than for those 
managed successfully with observation [35]. In short, 
both our data and the literature indicate that NOM is 
associated with shorter hospitalization, whereas delayed 
surgery (following failed NOM) is related to substantial 
prolongation of hospital stay [35].

Mortality was low across the recent series. In our 
cohort, no NOM‐related deaths occurred, consistent with 
other reports. Venter et al. (2021) found 0% mortality 
among 64 patients treated with splenic angioembolization 
[36]. In general, mortality reflects injury severity more than 
treatment. 

Raw mortality rates tend to be higher in operative 
groups because those patients were unstable: Eshraghi 
et al. (2024) observed 18.9% mortality in immediately 
operated patients versus 4.6% in NOM patients (p<0.001) 
[37]. However, after adjusting for confounders, operative 
management was not an independent risk factor for death 
(indeed, it was inversely correlated with mortality)[38]. 
Likewise, we noted no significant survival disadvantage for 
stable patients managed nonoperatively.

By contrast, complication rates were consistently higher 
in surgical cohorts. In our series, the delayed OM group had 
the highest rate of postoperative complications. Eshraghi 
et al. similarly found complications in 46.1% of operative 
cases versus 11.5% of NOM cases (p < 0.001) [37]. This 
mirrors longstanding evidence that unnecessary laparotomy 
increases morbidity. Importantly, centers employing more 
aggressive splenic artery embolization have reported lower 
NOM-failure and complication rates. 

For example, Banerjee et al. (multicenter study in 
the USA) showed that trauma centers with higher SAE 
utilization achieved significantly greater spleen salvage and 
fewer NOM failures [39]. In our practice, SAE was used 
liberally, which likely contributed to successful NOM in 
half of the patients despite a high proportion of grade III–V 
injuries.

Table 1 summarizes key findings from recent series. In 
all cases, NOM-treated patients had shorter hospital stays 
and fewer complications than those undergoing surgery. 
Notably, splenic artery embolization has repeatedly been 
shown to shorten LOS and reduce resource utilization 
compared with splenectomy [40]. 

For instance, Brown et al. (2025) reported a median 
LOS of 11 days after SAE versus 8 days after splenectomy 
(despite higher injury severity in the SAE group)[40]. 
This is consistent with our findings: patients managed 
nonoperatively (with SAE as needed) had a median 8-day 
stay, whereas those requiring surgery (especially delayed) 
had a more extended mean stay (27.3 days).

Taken together, our results corroborate contemporary 
evidence that NOM with adjunctive SAE achieves high 
spleen salvage with low mortality, shorter hospitalization, 
and fewer complications than immediate splenectomy. 

Operative management remains reserved for unstable 
or failed-NOM cases, but these patients incur significantly 
longer LOS and higher morbidity[37, 38, 39]. Our findings, 
supported by recent literature, underscore the statistical and 
clinical benefits of NOM/IR approaches in blunt splenic 
trauma.

Study 
(year, ref.)

Country Patients (n) NOM 
(%)

Mean LOS† 
(NOM vs OM)

Mortality (NOM 
vs OM, %)

Complications 
(NOM vs OM, %)

Current study (2019–24) Albania 83 50.6 8.0 vs 27.3‡ (not significantly 
different)

higher after surgery

Eshraghi et al. 2024 [39] Iran 240 35.8 – 4.6 vs 18.9*** 11.5 vs 46.1***
Venter et al. 2021 [38] Romania 64 (IR) 100* – 0.0 vs – 0.0 vs –
Chandran et al. 2023 
[35]

India 132 (AAST 
III–V)

73.5‡ – – –

Jasim 2025 [36] Iraq 88 54.4 – – –

*All 64 patients underwent angiographic embolization (no initial splenectomies). †LOS: length of stay in days; data shown as mean or 
median where specified (‡ indicates delayed OM; *** p<0.001).

Table 5. Selected recent studies of blunt splenic trauma, comparing nonoperative (NOM) and operative 
management (OM). Percentages, means, or medians are shown for key outcomes (NOM vs OM) where reported.
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Our five-year review of splenic trauma management 
highlights the evolving role of NOM and IR in a tertiary 
trauma center setting. With 50.6% of patients managed 
nonoperatively and 22.9% managed operatively, our 
distribution reflects the global shift toward spleen-preserving 
strategies but also underscores the challenges that persist in 
resource-limited environments.

Nonoperative Management 
NOM has become the standard of care for 

hemodynamically stable patients with low- to moderate-
grade splenic injuries. In our cohort, NOM patients had the 
shortest length of stay (mean, 8 days) and did not have an 
increased mortality compared with operative cases. These 
findings are consistent with multiple international reports. 
For example, Musetti et al. (2022) [32] demonstrated a 
NOM success rate of 91% in 193 splenic injuries, while 
Chandran et al. (2023) [33] reported successful NOM in 
73.5% of high-grade injuries. Extensive multicenter reviews 
have consistently shown that proper patient selection and 
monitoring can yield success rates exceeding 80–90%, even 
in high-grade trauma, provided adjunctive SAE is available.

Delayed Operative Management 
A key finding in our study was the prolonged hospital 

stay in patients requiring delayed surgery (27.3 days) 
compared with those undergoing immediate surgery (8.2 
days). This echoes findings from Spoor et al. (2020) [35], 
who reported that NOM failures were associated with 
significantly more prolonged hospitalizations and higher 
complication rates. DOM often reflects either an initial 
underestimation of injury severity or a lack of access to 
timely SAE. In our cohort, most DOM cases occurred in 
the context of high-grade injuries or delayed hemorrhage. 
Notably, DOM patients also contributed disproportionately 
to morbidity and resource use, emphasizing the need for 
early risk stratification.

Role of Interventional Radiology and Splenic Artery 
Embolization

One of the central themes in contemporary splenic 
trauma care is the integration of IR. 

SAE provides targeted hemostasis, preserves splenic 
tissue, and reduces transfusion requirements. In our cohort, 
SAE was not universally available, but where applied, it 
contributed to successful NOM. The literature strongly 
supports this: Banerjee et al. (2020)[39] reported higher 
spleen salvage rates at centers with routine SAE, whereas 
Venter et al. (2021)[36] reported 100% survival and no 
complications in 64 patients managed with SAE.

Recent systematic reviews (2021–2024) confirm that 
SAE reduces splenectomy rates by 20–30%, with outcomes 
comparable to or superior to surgery, even in AAST grade 
IV–V injuries. Furthermore, SAE has been shown to reduce 
transfusion requirements, decrease ICU length of stay, and 
reduce the risk of OPSI by preserving splenic function. Our 

results, combined with this evidence, suggest that wider 
implementation of SAE in Albanian trauma care would 
reduce unnecessary splenectomies and delayed surgeries.

Mortality and Complications
Overall mortality in our study was 10.8%, primarily 

associated with polytrauma rather than isolated splenic 
injury. This mirrors international reports where mortality 
is strongly influenced by associated injuries, hemodynamic 
instability, and Injury Severity Score (ISS). 

Eshraghi et al. (2024) [37] reported a mortality of 
18.9% in operatively managed unstable patients, compared 
with 4.6% in NOM cases. Importantly, complications 
were highest in our delayed surgery group, consistent with 
reports from Asia, Europe, and North America, where NOM 
failures and emergency laparotomies are associated with 
higher infection rates, prolonged ICU stays, and transfusion 
requirements.

Global and Regional Considerations
Adoption of IR remains uneven worldwide. High-

income countries increasingly report SAE as routine 
for high-grade splenic injuries, while many low- and 
middle-income countries (LMICs) struggle with resource 
limitations. Chandran et al. (2023)[33] and Jasim et al. 
(2025) [34] highlight that NOM success rates in LMICs 
remain lower (55–70%) than those in centers with robust IR 
access. Albania, representing a developing trauma system, 
reflects this transition stage: NOM is applied effectively in 
stable patients, but limited IR availability forces reliance on 
delayed operative strategies, which increase morbidity.[41, 
42]

Limitations
Our study has several limitations. Its retrospective 

design limits causal inference, and the modest sample 
size precluded multivariate adjustment for confounders 
such as ISS, transfusion requirements, and comorbidities. 
Additionally, the non-uniform availability of IR during 
the study period may have introduced bias in treatment 
allocation. Nevertheless, this study provides valuable 
regional insight into the management of splenic trauma 
during a period of evolving practice.

Conclusion

This five-year experience confirms that NOM is the gold 
standard for blunt splenic trauma in hemodynamically 
stable patients, associated with lower morbidity, shorter 
hospitalization, and equivalent survival compared to 
surgery. However, delayed operative management following 
failed NOM is associated with prolonged hospital stays, 
higher complication rates, and increased healthcare burden, 
emphasizing the importance of early and accurate triage.

Interventional radiology, particularly splenic artery 
embolization, emerges as a crucial adjunct to NOM, 
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especially in high-grade injuries. SAE has been consistently 
shown to reduce splenectomy rates, shorten hospital stay, 
and preserve immune function. Our findings, combined 
with international data, argue strongly for the systematic 
integration of IR into splenic trauma management 
algorithms.

For countries in transition, such as Albania, investment 
in IR infrastructure and expertise should be considered 
a priority. Standardized trauma protocols incorporating 
SAE will likely reduce surgical burden, improve patient 
outcomes, and optimize resource utilization. Future 
prospective multicenter studies in the region are needed to 
validate these findings and further refine selection criteria 
for SAE.
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