SURGERY ____________________________________________________________________|

Original article / OpuruHajabHas CTaThsA l (). Check forupdates ‘

https://doi.org/10.47093/2218-7332.2025.16.2.30-38
[@)oy a0

Short-term outcomes of non-operative management of blunt
splenic injury: a retrospective study

Quang H. Nguyen'*>*| Toan K. Dang', Song X. Hoang'
1People’s Hospital 115
527, Su Van Hanh str., Ward 12, District 10, Ho Chi Minh City, 700000, Vietham
2Nguyen Tat Thanh University
300A, Nguyen Tat Thanh str., Ward 13, District 4, Ho Chi Minh City, 700000, Vietnam

SECHENOV _ - : .
MEDICAL JOURNAL (/\ Short-term Qutcomes of non-operative management of blunt splenic injury:
3 a retrospective study

Summary

Non-operative treatment is the first-line therapy for hemodynamically stable patients
with mild grade blunt trauma to the spleen, while severe grade injuries more often
require surgical intervention.
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Aim. To evaluate the short-term outcomes of non-operative management (NOM) for blunt splenic trauma and to
identify prognostic factors for its success at a tertiary hospital.

Methods. The study cohort comprised 136 patients with blunt splenic rupture treated at People’s Hospital 115, Ho Chi
Minh City, Vietnam, between January 2021 and December 2023. Non-operative management was implemented in 91
cases (66.9%). Collected data included demographics, injury characteristics, therapeutic interventions, complications
and NOM outcomes.

Results. Among the 91 patients who received NOM, the median age was 34 (25; 47) years with male-to-female ratio
of 6:1. Traffic accidents accounted for most splenic ruptures (81.3%). Clinical symptoms included abdominal pain
(98.9%) and distension (27.5%). Abdominal computed tomography findings according to the American Association
for the Surgery of Trauma (AAST) classification revealed predominantly Grade Il (30.8%) and Grade |1l (38.5%) splenic
injuries. The hemoperitoneum volume correlated significantly with injury severity (p = 0.029). NOM was successful in
88 patients (96.7%), whereas three patients (3.3%) required splenectomy. The median hospital stay was 5 (4; 6) days.
The median amount of blood transfusion was 937.5 + 340.9 ml. No mortality was reported.
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Conclusions. Our findings confirm that NOM should be considered as a first-line therapy for hemodynamically stable
patients with blunt splenic injury, as it safely obviates the need for surgery while avoiding operation-associated
morbidity.

Keywords: blunt splenic injury; non-operative treatment; transcatheter arterial embolization; splenic salvage;
outcomes of splenic rupture
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KpaTKOCpO‘-IHbIe pe3ynbTaTbl HEONepaTuBHOrro f1e4yeHus TyI'IOﬁ
TPaBMbl CeJ1e3eHKU: peTPOCNEeKTUBHOE UccnenosaHume

K.X. Hryeu"*", T.K. daur’, I1I.C. Xoanr*
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PULMETTTER

Lenb. OLeHNTb KPaTKOCPOUHble pe3ynbTaTbl HeonepaTueHoro nederus (HOJT) Tynoid TpaBMbl CeneseHkr 1 npo-
rHocTMYeckme GakTopbl addekTneHocT HOJT B 601bHILE TPETHErO YPOBHS.

Martepunanbl u MeToapl. Viccreayemas koropta Bktoyana 136 naLneHToB C paspbiBOM CENe3eHKy B pesynbraTe
TYNOW TPaBMbl XWBOTA, MPOXOAMBLUMX neveHue B HapoaHoit 6onbHuuUe 115, XowumuH, BbeTHam, B nepuop
c aHBapsa 2021 no nekabpb 2023 roga. HOM 6bin0 npumereHo B 91 cnydae (66,9%). Ans aHanusa cobupanmchb
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AemMorpabunyeckme AaHHble NalMeHTOoB, XapakTepUCTUKM TpaBMbl, B TepaneBTUYECKUX BMELIATeIbCTB, XapakTep
OCJTIOXXHEHWI 1 PE3YNbTaTbl IEYEHNS.

Pesynbratbl. CpesiHnii Bo3pacT cpeaun 91 nauveHnTa, nonyyasiiero HOJI, coctaBun 34 (25; 47) roga, COOTHOLLE-
HME MYXXUNH W KEHLWMH — 6:1. BOMbLUMHCTBO pa3pbiBOB cenesdeHki (81,3%) NPOM30LWN0 B pesybTaTe AOPOXHO-
TPaHCMOPTHbIX NPOUCLLIECTBUIA. KnuHnyeckne cMMNTOMbI BKKOYanu: 601b B xuBoTe (98,9%) n B3ayTue (27,5%).
PesynbTaTbl KOMMbOTEPHOK TOMOrpadumM 6PHOLIHO NONOCTM B COOTBETCTBUM C KNaccudukaumein AMeprUKaHCKOIA
accoumauu xupyprum Tpaem (American Association for the Surgery of Trauma, AAST) BbIiBAY NPENMYLIECTBEHHO
nospexaerns ceneaerku Il n Il crenenn (30,8 n 38,5% cooTBeTCTBEHHO). O6bEM reMonepuTOHeyMa CTaTUCTMYECKH
3HaYMMO KOpPPEeMpoBan ¢ TsKecTbto TpaMbl (p = 0,029). HOJT 66110 addekTuBHO y 88 nauneHToB (96,7%), Toraa
Kak Tpem nauueHTam (3,3%) notpeboBanach cnneHakTomus. MegnaHa npebbiBaHns B 60MbHULE cocTaBuna 5 (4; 6)
AHell. MeavaHa o6bema nepenvBaHus kposu — 937,5 + 340,9 mn. JleTanbHbIX MCX0A0B He HabNOAaNnoCh.
3akniouyeHune. Hawu pesynbTatel noaTeepxaatoT, 4yto HOJI cneflyet paccMaTpuBaTh Kak Tepanuto NepBoii NMHUK
AN reMoAyHaMNyecKu CTabubHbIX NaLUMEHTOB C TYNOii TPABMOW Cene3eHKH, NOCKObKY OHO 6e30MacH0 yCTpaHs-
eT He06XOANMOCTb XMPYPruyecKoro BMeLLaTeNbCTBa M aCCOLMMPOBAHHbIX C HM OCNOXHEHNIA.

KnioueBblie cnoBa: Tynas TpaBMa CENeseHKu; HeonepaTMBHOE NeYeHe; TpaHCKaTeTepHas apTepuanbHas amM60u-
3aLus; COXpaHeHe ceneseHki; UCX0Abl paspbiBa CeNeseHky

Py6pukn MeSH:

PAHbBI HEMPOHNKAKOLWWE - OCJTOXHEHUSA

PAHbBI HEMPOHNKAIKOLWWE - TEPATNA

BPIOLIHOM NOMOCTM TPABMbI — OCNIOXHEHWS

BPIOLIHOWM NONOCTM TPABMbI - XMPYPT 4

CEJTE3EHKA - MOBPEXEHUS

OMBOJTN3AUNA TEPANEBTYECKAA - METO/bI
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HIGHLIGHTS KJIOYEBDIE MOJIOXXEHKNA

In blunt splenic trauma, non-operative management has become the
gold standard for hemodynamically stable patients without signs of
peritonitis, ahead of splenectomy and splenorrhaphy.

Non-operative management is feasible in 74-88% of blunt splenic
injury cases, representing the safest and most effective treatment
approach.

The failure rate of non-operative management increases
progressively with higher injury grades, with most failures occurring
within the first 48 hours.

The spleen is one of the most frequently vulnerable
organs, accounting for about 32% of patients with
blunt abdominal trauma [1, 2]. This injury can lead to
severe internal bleeding and hemorrhagic shock with
a mortality rate of 7-18% if diagnosis and treatment
are delayed [3]. Motor vehicle accidents and falls are
the most prevalent causes of splenic injury in blunt
abdominal trauma [1, 4].

Treatment modalities for blunt splenic injury
include surgical interventions (splenorrhaphy and
splenectomy) and non-operative management (NOM).
Laparotomy is a recommended therapeutic option
for blunt splenic injury and splenectomy is often
unavoidable in hemodynamically unstable patients
[1, 5, 6]. However, the spleen plays a critical role in
the immune defense response, including filtration,
blood storage and phagocytosis [3]. Therefore, organ-
preserving strategies were proposed with initial studies
focusing on pediatric cases [6].

Over the past few decades, because of advances in
modern diagnostic tools and medical interventions, the
management of splenic trauma has shifted significantly
in favor of NOM. For hemodynamically stable patients,
NOM may require close monitoring with or without
digital subtraction angiography (DSA) or DSA with
selective splenic embolization [1, 3, 6].

The aim of the study is to evaluate the short-term
outcomes of NOM for blunt splenic trauma and to identify
prognostic factors for its success at a tertiary hospital.

MATERIALS AND METHODS

The retrospective study included patients admitted
to People’s Hospital 115 (a tertiary hospital) with
a diagnosis of blunt splenic injury according to the
classification codes of the International Classification
of Disease 10" revision (ICD-10) between January
2021 and December 2023.

Inclusion criteria were as follows:
e age 16 or older;
e isolated or combined splenic injury due to blunt

abdominal trauma;
e conservative therapy or NOM.

Non-inclusion criteria were:
e penetrating injury;

MMpm Tynoﬁ TpaBMe CeNie3eHKU HeonepaTUBHOE JieYeHue cTtano
30M10TbIM CTaHAapToM And remMoauHamMu4vyecku CTabUNbHbIX
nayneHToB 6e3 NPU3HaKoOB NepuToHUTa, npesocxops
CNJIEH3IKTOMMUIO U cnneHorpad)mo.

HeonepaTuBHOe feyeHWe BO3MOXHO B 74-88% cnyvaeB
Tynoii TpaBMbl CeNeseHKM W CyuTaeTcs camblM 6e30MacHbiM
1 3O PEKTUBHBIM METOAOM Tepanuu.

YacToTa HeynayHOro HeonepaTUBHOMO JIeYEHUs YBENMYMBAETCS
Mo Mepe MOBbILIEHNUS TAXKECTU TPaBMbl, MPU 3TOM 60/IbLIMHCTBO
HeyAay NpouCXoAuT B nepBble 48 Yacos.

¢ death before admission to the hospital;
¢ the need for emergency surgery due to instability or
other diagnoses.

Data were collected on demographics, clinical
symptoms, trauma causes, radiological injury
characteristics, and medical interventions.

The study flowchart is illustrated in Figure. A total
of 136 patients with blunt splenic injury were assessed,
of whom 91 (66.9%) were included in the study.

All patients admitted for blunt splenic trauma were
managed according to the Advanced Trauma Life
Support (ATLS®) guidelines by the American College
of Surgeons Committee on Trauma (Chicago, USA)
[7]. Fluid resuscitation and blood replacement were
administered to maintain hemodynamic stable.

Contrast-enhanced computed tomography (CT)
was performed to assess the grade of splenic injury,
the extent of haemoperitoneum, presence of peritonitis
and other associated injuries. If active splenic arterial
bleeding or a pseudoaneurysm was identified using
CT, transcatheter arterial embolization (TAE) was
performed by interventional radiologists.

When DSA of the celiac artery and splenic artery
identified the bleeding site, superselective embolization
was performed using embolic materials such as gelatin
sponge, Lipiodol, Histoacryl or fibered coil (Boston
Scientific, USA).

The primary endpoint was the success of NOM
during the current hospitalization.

Statistical data analysis

Data distribution was assessed using the
Kolmogorov-Smirnov test. Categorical variables are
presented as frequencies (%), continuous variables
as mean values * standard deviation or median
(interquartile range) depending on the distribution. For
categorical variables, the chi-square test was used. A
p-value < 0.05 was considered statistically significant.
Statistical analyses were performed using SPSS version
26.0 (IBM Corp., USA).

RESULTS
The median age was 34 (25; 47) years, and the
male-to-female ratio was 6:1. Traffic accidents were
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the leading cause (81.3%), followed by occupational
accidents (12.1%). Moreover, 73.6% of patients arrived
within 12 hours of trauma. Also, 50 patients (54.9%)
received first aid at the healthcare facilities, and 41
patients (45.1%) did not receive first aid or went to the
hospital directly. The clinical symptoms, laboratory
tests, and diagnostic imaging results are summarized in
Table 1.

The severity of the hemoperitoneum correlated
with increasing the grade of splenic injury (p = 0.029)
(Table 2).

The length of hospital stay ranged from 1 to 26
days, with a median of 5 (4; 6) days. The median blood
transfusion volume was 937.5 * 340.9 mL.

Concerning the interim treatment outcomes, 88
patients (96.7%) were stable and discharged from
the hospital following NOM. Of these patients, 74
received medical treatment alone while 14 received
a combination of medical therapy and TAE. The
distribution of successful NOM rates following Grades
[-V of blunt splenic injury was 100%, 100%, 97.1%,
100%, and 60%, respectively (Table 3).

Only three patients experienced persistent intra-
abdominal bleeding and hemodynamic instability
despite  NOM, necessitating urgent open total
splenectomy (the characteristics of these cases are
summarized in (Table 4). As a result, all three patients
achieved postoperative progress and were successfully
discharged. There were no mortalities in the study
cohort.

34

DISCUSSION

In cases of splenic injury due to blunt abdominal
trauma, NOM has emerged as the gold standard
for hemodynamically stable patients without signs
of peritonitis [2, 3, 5]. B. Garber et al. reported in a
multicentric retrospective analysis that NOM became
the preferred therapeutic strategy, followed by
splenectomy and splenorrhaphy. The rate of NOM
increased from 59% in 1991 to 75% in 1994, while
splenectomy rates declined from 35% to 24% during
the same period [8].

Recent studies indicate that NOM of blunt splenic
injury is feasible in 74-88% of cases [9, 10]. Among
patients with blunt splenic injury in this study, NOM
was possible in 66.9%. There is a male predominance
in blunt splenic injury (85%), with motor vehicle and
motorbike accidents being the primary cause of such
injuries. As reported in other studies, the prevalence
among men was about 70-80% [6, 11, 12]. Since the
most common vehicle in Vietnam is the motorcycle,
motorcycle accidents are the leading cause of blunt
abdominal trauma, especially splenic injury [13].

Abdominal ultrasound and contrast-enhanced CT
could allow for assessing hemoperitoneum volume,
injury severity, and associated abdominal organ damage.
In this study, imaging findings revealed splenic injuries
predominantly classified as Grades II-III according
to AAST scale, accompanied by mild-to-moderate
hemoperitoneum. A. Yildiz et al. reported Grades
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Table 1. The baseline characteristics of patients with blunt splenic trauma
Tabmmya 1. UcxopHble XapaKTepUCTMKMN NaLMEHTOB ¢ TYNOoii TPaBMOIi ceNle3eHKH

No. of patients / KonuyecTBo nauyueHToB

Variables / MapameTpbi (n=91) %

Sex / Mon

male / Myx 78 85.7

female / xeH 13 14.3
Clinical symptoms / KnuHnuyeckne cumntombl

splenic pain / 60nb B 0611aCTH CeNe3eHKH 83 91.2

peritoneal reaction / cUMNTOMbI pa3gpaxeHns GPIOLNHDI 4 4.4

abdominal distention / B3gyTue xumBoTta 25 27.5
Anemia / AHemus

none (Hb > 12 g/dl) / vet (Hb > 12 r/pn) 54 59.3

mild (Hb = 10-12 g/dl) / nerkas (Hb = 10-12 r/gn) 27 29.7

moderate (Hb = 8-10 g/dl) / ymepeHnHas (Hb = 8-10 r/an) 7.7

severe (Hb < 8 g/dl) / Tsxxenas (Hb < 8 r/gn) 3 3.3
The amount of hemoperitoneum on computed tomography findings /
06beM remonepuToHeymMa no JaHHbIM KOMMbIOTEPHO ToMorpabuu

none / oTcyTCTBYyET 10 11.0

mild / MUHUManbHbI 43 47.2

moderate / yMepeHHblit 30 33.0

severe / BbIpaXeHHbIii 8 8.8
AAST grading of splenic injury / Knaccudukaums TpaBMmbl cenedeqku no AAST

grade | / | cTeneHb 3 33

grade Il / Il cTeneHb 28 30.8

grade Il / lll cTeneHb 35 38.5

grade IV / IV cTeneHb 20 22.0

grade V/V cteneHb 5 5.5
Associated injuries / ConyTcTBytoLL e MOBPEXAEHMUSA

chest / rpynHas knetka 21 23.1

face / nuuo 8 8.8

brain / ronosHoi Mo3r 2 2.2

bones / kocTHble CTPYKTYpbI 10 11.0

abdomen and visceral pelvis (other than spleen) / 1 12.1

GptoLLHas MONOCTb M opraHbl Manoro Tasa (KpoMe ceneseHkiu) )

liver / neyeHb 1 1.1

kidneys / nouku 10 11.0
DSA (n =17) / UCA (n = 17)

splenic artery pseudoaneurysm / nceBgoaHeBpu3Ma Cene3eH0YHON apTepun 1 1.1

contrast extravasation from the splenic artery / 5 15 16.5¢

9KCTpaBa3aLs KOHTPACTHOrO BELLecTBa U3 CeNe3eHOYHOIi apTepum

no lesion / HeT NoBpeXAeHus 1 1.1
ISS scores / lNMokasatens ISS

mild (<9) / nerkas cteneHb (<9) 89 97.8

moderate (9-15) / ymepeHHas cTeneHb (9-15) 2 2.2

Notes: ® The percentage of patients who underwent DSA.

AAST - American Association for the Surgery of Trauma; DSA - digital subtraction angiography; ISS — Injury Severity Score.

MpuMeyaHwus: @ [lond OT nauneHToB, KOTopbiM npoBeaeHa LICA.

AAST - American Association for the Surgery of Trauma (AMepukaHcKas accoumaums xupypruv Tpasmbl); ISS = Injury Severity Score (wkana

TshxecTn TpaBMmbl); LICA - uudposas cy6TpakuMoHHas aHrnorpadus.

IT and III injuries as the most common (34.1% and
35.4%, respectively). The extent of hemoperitoneum
correlated positively with the severity of splenic injury
[14]. In the present study, NOM of blunt splenic injury
demonstrated a high success rate of 96.7%, and in

only three patients (3.3%) did it prove not successful.
Currentlyy, NOM has become the primary treatment
strategy for splenic injuries, with success rates ranging
from 80% to 100% [10, 15-18]. A. Brillantino et al.
reported a comparable failure rate of 4.6% [18].
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Table 2. Distribution of severity of hemoperitoneum following the grade of splenic injury
Tabnuya 2. PacnpepieneHue cTeneHn BbIpaXKEHHOCTU FeMONEPUTOHeYMa B 3aBUCHMOCTH OT CTENeHN
NoBpeXJeHus cene3eHKM

AAST grading of splenic injury /
Knaccudukauus TpaBmbl cenesenku no AAST Total / p-value/
Gradel/ Gradell/ Gradelll/ GradelV/ GradeV/ Bcero p-3sHauenue
| crenenb |l ctenenb Il ctenenb IV cteneHb V cTeneHb

Hemoperitoneum volume /
06bem remonepuToHeymMa

None / Het 0 2 0 0 0 2
Mild (100-200 ml) / Merkuii (100-200 mn) 2 10 6 1 0 19 0,029
Moderate (200-500 ml) / YmepeHHbiii (200-500 mn) 0 15 24 15 3 57 ’
Large (>500 ml) / Bonbwoii (>500 mn) 1 1 5 4 2 13

Total / Bcero 3 28 35 20 5 91

Note: AAST — American Association for the Surgery of Trauma.
Mpumedarne: AAST - American Association for the Surgery of Trauma (AMepukaHcKas accounaums Xupypruv TpaBMbl).

Table 3. The distribution of successful and failed non-operative management patients following the grade of splenic injury
Ta61mua 3. Pacnpeneneuue yCnewHbiX U HeyAa4yHbiX c/lyyaeB HeonepaTUuBHOIo JieyeHna B 3aBUCUMOCTHN OT CTENEHU
noBpeXxaeHua cesie3eHKun

K AAST grading of splenic injury / Successful NOM / Ycnex HON Failed NOM / Heygaua HON p-value /
naccudukauus TpaBMbl ceneseHku no AAST p-3HayeHue
Grade | / | cteneHb, n (%) 3(100) 0
Grade Il / Il cteneHb, n (%) 28 (100) 0
Grade Ill / Il cTeneHb, n (%) 34(97.1) 1(2.9) 0.0001
Grade IV / IV cteneHb, n (%) 20 (100) 0
Grade V/ V cteneHb, n (%) 3 (60) 2 (40)

Total / Bcero 88 (96.7) 3(3.3)

Note: AAST — American Association for the Surgery of Trauma; NOM - non-operative management.
Mpumedatne: AAST — AMepukaHckas accoumauns xupyprum TpaBmbl (American Association for the Surgery of Trauma); HO/T - HeonepaTue-
HOE NeveHue.

Table 4. Characteristics of the admission and postoperative features on patients with non-operative management failure
Tabmya 4. NMokasaTenu npu NOCTYMJIEHUM W NOCJIeoNepaLMOHHbIE laHHble Y NaLMeHTOB ¢ Heah(PeKTUBHbIM
HeonepaTUBHbIM Jie4eHneM

Systolic BP Hemoperitoneum tra:sl:‘ll::ion
Sex, age / mmHg) / Hoct AAST 1SS (mL) / DSA / LICA Treatment / (mL) / 06vem
Mon, Bo3pacT Cuctonuyeckoe (%) FemonepuToHeyM Nleyenne WHY 3HOHHOI
AJL (MM pr. cT.) (mn) Tepanuu (Mn)
Contrast Medical +
el 70 265 m MId/ 5501000 extravasation / ElCEE 2000
YKeHLwuHa, 852 Jlerkas MeaukameHTO3HOE +
9kcTpaBasauus KB
aHruorpagus
Contrast Medical +
Male, 29 / 110 29.9 Mild /4 590-1500 extravasation / angiography / 400
MyxuuHa, 29 Jlerkas MepukameHTO3HOE +
JkcTpaBa3sauusa KB
aHruorpagus
Contrast Medical +
SEIG 1 100 37.6 Mild /4 500-2000 extravasation / GlCER 3500
MyxuuHa, 21 Jlerkas MeaukameHTO3HOE +
9kcTpaBasauus KB
aHruorpagus

Notes: *Concomitant Grade Il lateral kidney injury.

AAST - American Association for the Surgery of Trauma; BP - Blood pressure; DSA - digital subtraction angiography; Hct — Hematocrit; ISS -
Injury Severity Score.

MpumMedaHns: @ ConyTCTBytoLLEE NOBPEXAEHE BOKOBOW NOBEPXHOCTH NOYKK Il cTeneHu.

AAST - American Association for the Surgery of Trauma (AMepukaHcKas accounaLns xupyprum Tpaembl); Het — Hematocrit (rematokpur);
ISS - Injury Severity Score (wkana TaxecT TpaBmbl); ALl — apTepuanbHoe aasnenHne; KB — KoHTpacTHoe BellecTso; LICA - undposas cy6-
TpaKLUWOHHas aHruorpadus.
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The severity of the splenic injury is a critical
predictor of NOM failure. Previous studies have
classified Grade I-III spleen injuries as low grade,
whereas Grade IV-V is considered high grade. If Grade
III spleen damage is accompanied by concomitant solid
organ injury, it may be reclassified as a high-grade. The
incidence of NOM failure increased progressively with
the increasing grade of splenic injury.

In this study, the Grade I-V spleen injuries were
successfully treated with NOM in 100%, 100%, 97.1%,
100%, and 60% (p = 0.0001), respectively. A. Yildiz
et al. demonstrated that the success rates in Grade I-V
spleen injuries were 100%, 96.3%, 92.8%, 57.7%,
and 0% [14]. In three patients with NOM failure, two
patients had Grade V splenic injury and one patient
had Grade III splenic injury with an older age (85
years). Moreover, this patient had concomitant Grade
[T lateral kidney injury. All three patients had contrast
extravasation on angiography and required more than
three units of blood transfusion.

A. Yildiz et al. suggested that the grade of splenic
injury, hemoperitoneum volume, the age being over
55 years old, the presence of contrast extravasation or
pseudoaneurysm on CT, and requiring a transfusion of
more than four units of blood within the first 24 h were
considered risk factors for NOM failure. Additionally,
other factors including ASA (American Society of
Anesthesiologists) physical status classification, GCS
(Glasgow Coma Scale), ISS (Injury Severity Score),
and RTS (Revised Trauma Score), comorbidities, and
abdominal and extra-abdominal organ injuries, have
impacted NOM success [18-21].

NOM failure typically occurs within four days
following trauma, with a maximum reported delay
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