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Introduction. General profi les 

The traumatic event is still one of the main causes of 
death in the population below the fourth decade and in itself 
represents a long-standing clinical dilemma that also has 
economic and social implications, as the direct social cost 

(resulting from treatment) and the indirect one (resulting from 
rehabilitation, and lack of productivity) affects the community 
as well as the individual. It is no coincidence that haemorrhage 
caused by trauma in the abdominal region is one of the leading 
causes of death with a percentage ranging between 40% and 
80%, depending on the clinical history and subsequent events 
from the fi rst treatment [1]. 

Abstract

The spleen is an organ commonly injured in abdominal trauma of the upper left quadrant and until just under two decades the fi rst choice was always splenectomy; 
however, based on new research and clinical experience, there is a tendency to preserve the spleen as much as possible, precisely because of its immune function 
and risk of infection. On the basis of the trauma and of the patient’s anamnesis, after an objective examination, the primary ABCDE evaluation, the Eco-FAST, and if 
necessary also the CT scan (with contrast), it is possible to choose between surgical (OM) and non-surgical (NOM) management: in the fi rst hypothesis are included 
total or partial splenectomy surgery, raffi  a, direct hemostasis through drugs or devices with hemostatic-adhesive action, and laparoscopy; in the second hypothesis are 
included treatments such as controlled nutrition, rest, anticoagulant drug therapy (and antibiotic, if necessary), and angioembolization (exclusive or accessory to a NOM). 
In particular, in the last few years, a dual interpretation has emerged on the fi ndings necessary to favour splenectomy (total or partial) over angioembolization. From the 
best clinical practice emerges therefore the answer to the question at hand, namely that the patient is a candidate for angioembolization if 1) is hemodynamically stable 
(with systolic blood pressure > 90 mmHg, heart rate < 100 bpm, and transfusion of < 3 units of blood in 24 hours) or stabilizable (positive response to rapid infusion of 
1000-2000 cc of crystalloids-Ringer Lactate-with restoration of blood pressure and heart rate values in the range of hemodynamic stability); 3) there is no open trauma to 
the abdomen or evidence of vasoconstriction (cold, sweaty skin, decreased capillary refi ll) or obvious intestinal lesions or perforative peritonitis or high-grade lesions to the 
spleen or peritoneal irritation or signs of exsanguination or contrast blush or eff usion (exceeding 300ml) detected by Eco-FAST. This preference is optimal concerning both 
the risks of postoperative infection and immunological risks; fi nally, age and head trauma, compared to the past, seem to be no longer discriminating conditions to favour 
splenectomy regardless. Splenic immune function is thought to be preserved after embolization, with no guidelines for prophylactic vaccination against encapsulated 
bacteria. Other clinical signs fi nally, however, might argue for discontinuation of NOM treatment in favour of a surgical approach: 1) need to transfuse more than 3 units 
of blood or simply the need for transfusion in 24 hours to maintain a maximum systolic blood pressure greater than 90 mmHg, correct anaemia less than 9 g/100 ml, or 
a hematocrit less than 30%; 2) persistence of paralytic ileus or gastric distension beyond 48 hours (despite a nasogastric aspiration); 3) increased hemoperitoneum (on 
ultrasound or CT); 4) aggravation of the lesion evidenced by ultrasound and/or CT (so-called “expansive” lesions); and 5) subsequent appearance of signs of peritoneal 
irritation. A complete understanding of post-embolization immune changes remains an area in need of further investigation, as do the psychological and mental health 
profi les of the surgical patient.
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and G. Douglas (who described the self-healing capacity 
of the spleen) in 1971, who noted the circumstance 
according to which a splenic lesion could self-limit 
itself allowing a non-surgical approach (although 
always under strict clinical observation, to avoid the 
onset of infectious complications) [12].

4) In quartis: The recognition of the essential immune role 
of the spleen, especially in young people and the fi nding 
of a real “asplenia” pathology following splenectomy 
removal. Already in 1952 H. King and H. Shumacker 
described O.P.S.I. (overwhelming post-splenectomy 
infection) demonstrating the immunological 
consequences of splenectomy [13].

5) In quinquies: The advent of CT, with which it was possible 
to highlight that, despite the high frequency of splenic 
lesions, they do not necessarily lead to unstoppable 
bleeding. J. Mullix, in a 1980 study, on the impetus of 
this new technology, indicated how the introduction of 
spiral CT improved the recognition and classifi cation of 
closed abdominal trauma [14].

Based on these preliminary remarks, it seems logical 
in modern times to no longer consider splenectomy as the 
absolute “gold standard” of treatment, thus being able to 
make use, in specifi c cases, of more conservative approaches, 
especially in patients with good hemodynamic compensation 
and younger than the fourth-fi fth decade.

Anatomic-surgical references and pathophysiologic and 
dynamic profi les

Anatomic-surgical references: The spleen is an endoperitoneal 
organ that results from the differentiation of mesenchymal 
cells along the left side of the mesogastrium and is located in 
the left upper quadrant of the abdomen, in direct continuity 
with the ipsilateral hemidiaphragm. It is normally 13 x 8 x 3 cm 
in size, weighs 80 to 250 g, and is fl attened ovoid (with possible 
variations on an individual basis: ovoid 44%; triangular 14%; 
tetrahedral 42%), with the major axis oriented obliquely from 
top to bottom, from back to front, and from inside to outside, 
parallel to the axis of the tenth rib. Accessory spleens are found 
in 10-30% of cases, most frequently near the splenic hilum 
(2/3 - 3/4 of cases), the pancreatic tail (20%), along the splenic 
artery, within the various fi xation means and especially in 
the context of the large omentum; its intraoperative search 
plays an important role in the possible occurrence of a post-
splenectomy syndrome [5,15].

The spleen [5] has two faces (one external diaphragmatic 
and one internal visceral), three margins, and two poles: 

1. The diaphragmatic face, smooth and convex, with the 
interposition of the diaphragm relates the spleen to the 
pleura of the left lung and the costal wall; 

2. The visceral face is divided by a longitudinal relief into 
gastric face, anteriorly concave and more extended, 
where the hilum of the organ is located, renal face and 
inferior colic face posteriorly; 

The spleen, in particular, is the organ most frequently 
affected by traumatic thoracoabdominal injuries, even before 
the liver and kidneys, with a percentage close to 50% [2] and 
a mortality rate around 7-10%, constant in the last 30 years, 
unlike the mortality rate for liver injuries that in the same 
period has been signifi cantly reduced to around 4% [3,4]. 

The spleen is a richly vascularized organ, as it receives about 
5% of cardiac output, and has an average parenchymal content 
of about 250 ml of blood with an arterial fl ow rate of about 
250 ml/min, provided by the presence of vascular lacunae and 
terminal-type vessels (trabecular arteries), which are grafted 
into a relatively rigid stromal architecture that therefore 
responds poorly to self-hemostasis and retraction [5].

Splenic injuries are found in 25-30% of the cases of 
traumas closed by car accidents, while in the “occasional” 
civil accidents (sport, fall, etc...) they are found with a clear 
prevalence in the extreme age groups (adolescents and elderly) 
and a greater prevalence in the male sex (in a ratio that stands: 
M/F = 3:2). On the other hand, the extreme delicacy of this 
organ, in case of direct (compression, contusion, fracture) and 
indirect (recoil, avulsion) injuries, can be easily explained by 
the important blood content, in addition to the anatomical-
functional structure [6]. In particular, iatrogenic splenic 
injuries during other abdominal surgical procedures account 
for approximately 20% of all splenectomies [7]. 

However, the management of splenic lesions has 
considerably changed during the last decades; if for a spleen 
lesion due to a penetrating trauma the surgical choice of 
splenectomy was compulsory, on the contrary, the treatment 
of closed contusive lesions of the spleen has undergone a 
considerable evolution, with the development of a protocol 
for spleen rescue and Non-Operative Management (N.O.M.) in 
patients specifi cally selected based on their clinical picture and 
medical history. 

Historically, at least until the ‘60s of the last century, 
splenectomy was considered the only solution for any kind of 
splenic lesion, to prevent the often inevitable risk of protracted 
and unstoppable haemorrhages, also considering the theoretical 
assumption that did not consider the spleen an essential organ 
for life, but incapable of healing itself [8,9]. Later on, however, 
several studies allowed the scientifi c community to modify the 
theoretical assumption and the practical approach; in fact: 

1) In primis: The fi nding of not always fi nding active 
bleeding at the time of a laparotomy performed for 
hemoperitoneum, although massive (although already 
T. Billroth had suggested this well over a century before) 
[10].

2) In secundis: P. Upadhyaya’s publication in 1968 noted 
that at the time of laparotomy, in most children’s 
spleen traumas, bleeding was already arrested [11].

3) In terzis: The observation of some surgeons, such as P. 
Upadhyaya in 1948 (who described the case of a child 
with intestinal occlusion and closed abdominal trauma) 
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the diaphragm. B) The “splenophrenic ligament” is a 
fold formed by the upper part of the pancreatic-lienal 
ligament, leading from the upper pole of the spleen and 
the upper tract of the hilum to the diaphragm. C) The 
“gastrosplenic ligament” runs from the anterior lip of 
the hilum to the fundus of the stomach and appears as a 
vertical septum, directed from the back to the front and 
from the outside to the inside, contains the short gastric 
vessels, which anatomically connect fundus and great 
gastric curvature with the splenic pedicle. These vessels 
represent elements of surgical risk due to their brevity 
and proximity to the gastric fundus, both for possible 
lacerations during the splenic mobilization phase and 
for possible damage from clamping the gastric fundus 
during the resective phase. The remaining ligaments, 
on the other hand, in the absence of pathological circles, 
are relatively avascular and can usually be dissected with 
electrocautery. D-E) The “frenocolic” and “splenocolic” 
ligaments merge to form the “spleen hammock”, the 
main means of fi xation of the lower pole; injury at this 
level due to excessive traction or misidentifi cation of 
the cleavage plane, may result in further injury of the 
lower pole of the spleen. 

2) Relationships with surrounding structures: The major 
topographical connections of the spleen occur with the 
diaphragm, ipsilateral kidney-adrenal, left colon, and 
gastro-pancreatic complex. Those of greatest surgical 
importance are those with the pancreatic tail and gastric 
fundus. The pancreas is the organ that has the greatest 
relationship of continuity with the spleen, particularly 
at the level of the pancreatic tail, whose proximity to 
the splenic hilum can expose it to the risk of injury 
during splenectomy; in particular, if the spleen has a 
so-called “short” pedicle, that is, the terminal branches 
are particularly short and, therefore, closely connected 
to the pancreatic caudal parenchyma. Relations with the 
gastric fundus are mediated mainly by the short vessels 
and the gastrosplenic ligament; also, in this case, the 
presence of a very short ligament may contribute to 
lacerations or direct gastric injuries. 

3) Normal vascular architecture and major anatomic variants: 
Arterial vascularization is provided by the splenic artery, 
which along with the hepatic artery and left gastric 
artery contributes to the celiac tripod. In 82% of cases, 
the splenic artery emerges directly from a short common 
trunk with the hepatic artery, although it may originate 
directly from the aorta or superior mesenteric artery. 
The splenic artery, with a length varying from 8 to 32 
cm and a calibre varying from 0.5 to 1.2 cm, runs, with a 
sinuous path, from right to left, describing a slight arch 
with anterior concavity, over the homonymous vein, 
along the superior margin of the pancreas, at the level of 
the fi rst lumbar vertebra, reaching the pancreatic tail on 
its anterior face. Along its course, it emits, as collateral 
branches, several pancreatic arteries and a posterior 
gastric artery. At a distance of 0.5 to 6 cm from the 
hilum of the spleen, before penetrating perpendicularly 

3. The upper (or anterior) margin separates the gastric 
face from the diaphragmatic face and has some 
indentations; 

4. The inferior (or posterior) margin, more rounded than 
the previous one, separates the diaphragmatic face from 
the renal face; 

5. The inner margin separates the renal face from the 
gastric face; 

6. The upper (or posterior) pole is rounded, located near 
the vertebral column at the level of the 10th thoracic 
vertebra; 

7. The inferior (or anterior) pole is more acute, it is 
received in the lienal dimple that is located on the upper 
face of the left colic brake ligament. 

Spleen ratios vary according to the volume of the viscera 
(stomach, colon) and respiratory activity. In any case, even 
under conditions of maximum inspiration, the lower pole 
does not surpass the costal arch and is palpable only in case of 
splenomegaly [5]. 

From a surgical perspective, the main anatomical features 
can be identifi ed with [5,15].

1) Means of fi xation: The spleen is lined by a fi broelastic 
capsule of dense connective tissue containing a 
meagre supply of smooth muscle tissue, 1-2 mm thick. 
Intraparenchymal septa originate from the capsule and 
contribute to the characteristic trabecular structure of 
the parenchyma. These septa do not divide the organ into 
lobes or lobules, because they stop at a short distance 
from the capsule itself contributing to determine the 
particular fragility. Only at the level of the hilum does 
the capsule deepen, representing the entry and exit 
point of blood vessels and nerves. The spleen is a quite 
mobile organ, using a series of suspensory ligaments 
and tissue connections with the aorta, diaphragm, 
pancreas, stomach, colon and kidney. This mobility 
determines a positive shock-absorbing effect for the 
normal variations of attitude (respiration and cough 
included) but represents at the same time a vulnerable 
element if a live force is focally applied right at the level 
of the capsule or of the pedicle, and it is just in these 
circumstances that the greater rigidity of the splenic 
capsule and the parenchymal shoots compared to the 
pulp can determine a laceration. The main suspensory 
ligaments are represented by the splenopancreatic, 
splenophrenic, gastrosplenic, splenorenal and 
splenocolic. In detail: A) the “splenopancreatic 
ligament” contains in its thickness the vascular-
nervous pedicle of the spleen and the tail of the pancreas. 
It is stretched between the posterior lip of the hilum 
of the spleen and the posterior abdominal wall where 
the serosa covers the pancreas, the part of the anterior 
aspect of the left kidney that overlooks the transverse 
mesocolon, the anterior aspect of the adrenal gland and 
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into the parenchyma, the artery divides into terminal 
segmental branches, usually, two, distinguished into 
superior and inferior, the latter dividing into one branch 
for the intermediate segment and one for the inferior 
segment. Each segmental artery then subdivides into 
trabecular arteries that cross the capsule to give the 
follicular arteries, usually distributed along a horizontal 
axis relative to the major splenic axis. The spleen has 
effi cient collateral circles, particularly through the 
anastomotic arch of the great gastric curve (right and 
left gastroepiploic arteries: “arc of Josef Hyrtl”) so that 
a proximal ligation of the splenic artery does not alter 
the vascularization of the parenchyma. Frequently, 
accessory polar arteries may also be observed. The 
splenic venous circulation presents an extreme anatomic 
variability, is however based on a major venous trunk, 
with a parallel and sometimes spiral course concerning 
that of the artery, which is formed by the confl uence, 
in two main trunks, of 6-8 large branches emerging 
from the parenchyma and located in the front or behind 
the arteries. The splenic vein, after receiving the left 
gastroepiploic vein at the anterior aspect of the tail 
of the pancreas, runs parallel to and below the artery; 
together with the inferior mesenteric vein, it forms the 
splenic-mesenteric trunk and then reaches the trunk of 
the portal vein. It must be pointed out that the so-called 
short vessels often drain in the direct context of the 
lienal parenchyma rather than that of the hilar pedicle, 
with obvious possibilities of laceration during surgical 
manoeuvres. Lymphatic vessels of the spleen can be 
distinguished into superfi cial and deep. The former is 
located in the thickness of the fi brous capsule, below 
the peritoneal envelope, and converge at the hilum. The 
deep lymphatics are usually satellites of the veins and 
also emerge from the hilum. These run in the thickness 
of the fi brous trabeculae that detach from the capsule. 
The red pulp and white pulp have no lymphatic vessels, 
which are exclusively associated with the coarser 
connective component of the organ. Superfi cial and 
deep lymphatic vessels afferent to lymph nodes located 
in the thickness of the pancreatic-lienal ligament, in 
the vicinity of the tail of the pancreas (pancreatic-lienal 
lymph nodes). The nerves of the spleen derive from the 
celiac plexus and reach the organ by following branches 
of the gastrolienal artery. 

Physiological and functional profi les

Finally, from a functional point of view, the Spleen [13,15-
21].

1) It is a lymphoid organ of the human body and its 
functions are closely related to its structure and its 
characteristic circulatory system. Of the arterial blood 
fl owing along with the white pulp (lymphoid tissue) 
a part, crossing the capillary epithelium, passes 
directly into the venous circulation (theory of “closed” 
circulation). Most of the blood fl ow, on the other hand, 
enters the reticular system carpeted by macrophages 

and slowly returns to the venous circulation by passing 
through the venous sinuses (“open” circulation theory). 
The corpuscular component of the blood must pass 
through slits in the lining of the venous sinuses and, if 
unable to do so, is trapped in the spleen and ingested by 
splenic phagocytes. 

2) It performs an important hematopoietic function until the 
5th month of fetal development when the bone marrow 
then assumes a predominant role in hematopoiesis. In 
some pathological conditions, however, for example in 
myelodysplasia, the spleen can regain its hematopoietic 
function. Thanks to its particular circulatory system and 
lymphoid organization, the spleen continue throughout 
life to act as a fi ne fi lter, both by monitoring and 
managing the cellular component of the blood and by 
performing important immune functions. 

3) It performs a mechanical fi ltration function that 
removes senescent erythrocytes and probably 
contributes to infection control by removing circulating 
intraerythrocytic pathogens, such as malaria parasites 
or bacteria, such as Bartonella species. Splenic fi ltration 
function is important in maintaining normal erythrocyte 
morphology and function. The spleen is an important 
site for processing immature erythrocytes and repairing 
or destroying deformed or old erythrocytes. Under 
conditions of asplenia, a variety of characteristic 
alterations in peripheral red cell morphology can be 
observed, with the presence of target cells (immature 
cells), Howell-Jolly bodies (core remnants), Heinz 
bodies (denatured haemoglobin), Pappenheimer bodies 
(iron granules), or irregular cells with the presence 
of incisure or spurs. Old red blood cells (120 days old) 
that have lost their enzymatic activity and membrane 
plasticity are trapped and destroyed in the spleen. This 
fi ltering function of the spleen also proves important 
in conditions of anaemia associated with abnormal 
erythrocyte morphologies. Splenectomy depriving the 
organism of these fundamental functions represents an 
event certainly serious, but not connected with lethal 
consequences in the short term from the intervention. 

4) It plays a role in maintaining the normal immune 
response and host defence against certain types of 
infectious agents. Changes in the immune response due 
to splenectomy, and in particular OPSI (Overwhelming 
Post Splenectomy Infection), a rapidly evolving septic 
syndrome sustained predominantly by capsulated 
germs, were described in the 1950s by H. King and H. 
Shumacker. OPSI, which occurs with maximum peak 
incidence within the fi rst two years after splenectomy, 
although cases are described even after decades, 
represents an infection characterized by non-specifi c 
symptoms, such as fever and general malaise, which 
can be initially mistaken for the trivial fl u. But the 
course then evolves dramatically towards fatal sepsis, 
sustained by Streptococcus Pneumoniae, Haemophilus 
Infl uenzae and Neisseria Meningitidis. Other pathogens 
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identifi ed include Escherichia coli, Pseudomonas 
Aeuruginosa, Capnocytophaga canimorsus, type 
B Streptococci, and protozoa such as malarial. 
Splenectomized patients have a normal reimmunization 
response to antigens already encountered before 
splenectomy, but their response is not as optimal to new 
exposures to antigens, especially when administered 
venously. Larger amounts of antibodies are required for 
the removal of organisms such as capsulated bacteria. 
The spleen, because of its specialized circulatory system 
and the presence of numerous macrophages capable 
of phagocytizing organisms not well opsonized with 
antibodies, contributes greatly to their removal. It has 
been found that in asplenic subjects there are low levels 
of IgM and a suppressed immunoglobulin response by 
mononuclear cells in the peripheral blood. The spleen 
is the most important site of opsonin, properdin, and 
tuftsin production, and splenectomy results in decreased 
serum levels of these factors. Properdin may initiate 
the alternative pathway of complement activation to 
achieve the destruction of foreign and abnormal bacteria 
and cells. Tuftsin is a tetrapeptide capable of enhancing 
the phagocytic activity of both polymorphonuclear 
leukocytes and mononuclear phagocytes. The spleen 
is the main site of cleavage of tuftsin from IgG heavy 
chains, and the asplenia condition is accompanied 
by suppression of its circulating levels. Neutrophil 
function is reduced in asplenic patients, and this defi cit 
appears to result from the absence of a circulating 
mediator. The true incidence of OPSI is not yet defi ned, 
being reported percentages varying from 1.0 to 2.1% 
of splenectomized subjects and with mortality, in this 
group, of more than 80%. The surgeon who performs 
a splenectomy, both in election and emergency, has 
the specifi c duty to implement the pharmacological 
measures necessary to avoid the onset of OPSI. Of 
course, these measures should not be performed in 
subjects undergoing conservative surgery, but the 
presence of accessory spleens is not a valid guarantee 
of the preservation of the immune status. Guidelines on 
the early administration of specifi c vaccines, antibiotic 
prophylaxis, adequate patient information, and timely 
treatment of possible infections have been developed 
by the British Committee for Standards in Hematology. 
The latest updated guidelines indicate to administer 
the vaccines (Pneumococcus, Haemophilus Infl uenzae 
and Neisseria Meningitidis) as soon as possible after an 
emergency splenectomy and at least 2 weeks before a 
scheduled splenectomy.

Splenic trauma: Defi nition and types

Splenic trauma is by defi nition the result of a traumatic 
event affecting the spleen, caused by an event capable of 
generating a lesion (single or multiple) with a negative impact 
on the organ, affecting both its structure and its functionality. 
The main symptom is represented by intense pain, mainly in 
the left hypochondrium, radiating to the ipsilateral shoulder 
and accentuated on palpation (Kehr’s sign). The abdomen 

may appear distended due to the accumulation of blood in 
the abdominal cavity and contracted muscle walls. Over time, 
bleeding will lead to a state of hemorrhagic shock, with the 
appearance of pallor, tachycardia, cold sweating, small and 
frequent pulse, and decreased level of consciousness. However, 
the clinical manifestations of splenic rupture are not always 
established early. Sometimes the objective examination 
may present lesions in the parenchymal organs, even if of 
minor degree. In other cases, the haemorrhage may not be 
immediate but occur later, with a latency of a few days from 
the trauma and late-onset of disorders, even after 6-7 days 
from the accident. In history investigate the dynamics of the 
accident, any congenital disorders of coagulation, vomiting, 
loss of consciousness. On physical examination, evaluate the 
general clinical conditions, look for any signs of hemodynamic 
instability, the presence of contusions of the abdominal wall, 
abrasions, lacerations or wounds penetrating the abdomen, 
abdominal distension, abdominal or shoulder pain, signs of 
peritoneal irritation [22]. 

The patient who has sustained an abdominal trauma usually 
comes to the clinician’s observation with a cursory description, 
without specifi c indications about the type and severity of the 
injuries. For these reasons, the following examinations should 
be performed [23-86].

a) Hematochemical examinations: blood count, blood 
group, azotemia, blood glucose, plasma electrolytes, 
transaminases (increased in hepatic trauma, AST > 400 
and ALT > 250), lipase and amylase.

b) Ultrasound (FAST in hemodynamically unstable 
patients), looking for free endoperitoneal effusion 
(especially in the more declivous areas of the abdominal 
cavity).

c) Radiographs (RX) of the chest, looking for fractures, 
splenic trauma, pneumoperitoneum (due to traumatic 
perforation of the gastrointestinal tract).

d) CT scan, as the fi rst choice in hemodynamically stable 
children or the absence of ultrasound instrument Figure 
1. 

Schematically, therefore, we can consider splenic traumas 
of two types [5,15].

1) Closed (or blunt) trauma: Where compression, concussion, 
and deceleration are the physical mechanisms 
underlying these injuries. The fi rst two, compression 
and concussion, are produced by the impact of the body 
on a fi xed obstacle, so site, impact force, and impact 
velocity must be evaluated. The injurious agents are 
often solid bodies (such as the steering wheel or the 
wall) on which is discharged the living force possessed 
by the patient or by direct blows in correspondence of 
the right hemiaddomen. In particular: the abdominal 
compression can determine the lesion of the hollow 
organs through a mechanism of laceration by burst 
increased endoluminal pressure or ischemic perforation 
by mesentery laceration; the concussion instead can 
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determine intraparenchymal hematomas and is due 
to the transmission of the impact force inside them. 
Finally, deceleration occurs when there is a fall from 
above or an ejection, whereby the organ discharges 
its live force against the surrounding structures (in 
particular: rib cage), subjecting the fi xed part of the 
viscera to traction on the ligaments, which may cause a 
tear injury. Characteristic deceleration injuries involve 
vascular structures such as the aorta at its fi xation 
points, the hilar branches of the spleen and kidney, 
and the mesenteric branches at their origin. These 
conditions result, in decreasing incidence, injury to the 
spleen, liver, kidney and intestines and retroperitoneal 
haemorrhage. A further serious consequence of blunt 
trauma is represented by visceral injuries (laceration, 
crushing, tearing, bursting of viscera), which may be 
associated with hemoperitoneum and/or peritonitis or 
other previous existing medical conditions (e.g. taking 
anticoagulant or antiplatelet drugs, pregnancy, and 
some infectious diseases).

2) Penetrating trauma: Wounds of the abdominal wall can 
be distinguished into sharp-edged, lacerated-contused, 
with or without loss of substance, penetrating or 
piercing wounds, caused by compression, crushing or 
rolling by blunt or sharp injurious agents, or by blunt 
weapon, fi rearm or blast. The injuries are usually 
complex because, in addition to the spleen, they 
involve the surrounding anatomical structures (lung, 
rib cage, pancreas, stomach, kidney) and only the 
clinical examination can confi rm or refute the initial 
hypothesis; however, especially in the case of gunshot 
wounds, the involvement of a parenchymal organ (eg, 
liver or spleen) or a viscera (eg, stomach or intestines) 
is not immediately diagnosable for the initially 
uncertain evolution of the symptoms. The haemorrhage 
that follows the trauma may be initially of modest 

entity, but prolonged over time and giving rise, in a few 
hours, to a conspicuous hemoperitoneum; by analogy, 
the perforation of a hollow viscera may be initially 
asymptomatic for the early tamponade of the lesion 
by the contiguous viscera. Whereas in blunt weapon 
wounds the type of weapon used and the shape of the 
wound can reasonably indicate which organs are likely 
to be injured, in gunshot wounds, this is not possible. 
In fact, after passing through the skin plane, the bullet 
may be defl ected by bony structures so that its intra-
abdominal path is not predictable based on external 
injuries; therefore, surgical exploration is necessary to 
exclude injuries even far from the entry and exit holes 
of the bullet, after performing a plain radiographic 
examination of the abdomen and a chest X-ray to search 
for signs of visceral perforation, associated thoracic-
mediastinal injuries and retention of bullet fragments.

In both cases, the trauma patient is at high risk of venous 
thromboembolism and risks a hypercoagulative state within 
48 hours of trauma, with a risk of deep vein thrombosis and 
pulmonary embolism that can increase mortality by up to 50% 
[30]. 

To stage the severity of the splenic injury, reference is made 
to the Organ Injury Scales for splenic injuries, developed by the 
Organ Injury Scaling Committee of the American Association 
for the Surgery of Trauma (AAST) [31]. This, along with 
classifi cations of injuries to other organs, provides a common 
nomenclature by which clinicians can describe injuries 
sustained and their severity Table 1.

Interventional profi les: The fi rst approach, diagnosis, 
and treatment options

The fi rst approach [15]: The complexity of the abdominal 
polytrauma phenomenon requires the following absolute and 
codifi ed priorities, sequenced in the acronym “ABCDE”: A 

Figure 1: Addominal Trauma. Clinical Approach [27-29].
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(Airway): patency and maintenance of the airway, protection 
of the cervical spine; B (Breathing): adequate ventilation; 
C (Circulation): adequate blood volume and cardiac output, 
control of haemorrhage; D (Disability): neurological 
assessment, establish the state of consciousness; E (Exposure): 
expose the patient’s body to identify any injuries by preventing 
hypothermia. Once these objectives have been achieved, the 
mechanisms responsible for the trauma can be investigated in 
detail. 

However, history and physical examination remain of 
fundamental importance in the diagnosis of splenic trauma. In 
particular, it will be necessary to investigate on: 

a) The existence or not of hemodynamic instability (after 
rapid volemic replenishment).

b) The existence or not of signs suggestive of a visceral 
perforation.

c) The existence or not of signs of focus (pain, skin lesions, 
seat belt marks). 

On objective examination, signs of peritoneal irritation 
(pain, defensive contracture, rebound pain) may be evident; 
in other situations, the hemoperitoneum may have a mild 
irritating power on the peritoneum itself, allowing conspicuous 
blood effusions with relatively poor objectivity. In particular, 
for splenic trauma, there may be evidence of pain on percussion 
or obvious ecchymosis and signs of soft tissue contusion over 
the left posterior costal hemiarchate, which are signs generally 
present in splenic injury from direct trauma. Pain in the left 
upper abdominal quadrant or that referred to the left shoulder 
(Kehr’s sign) are often associated with splenic trauma. At least 
one-quarter of patients with fractures of the left last ribs also 
present with splenic trauma. However, these signs are unlikely 
to establish a direct correlation with splenic injury without 
further investigation. The onset of hemorrhagic shock at the 
arrival of the patient in the “Shock Room” is not very frequent, 
except in cases of complete or almost complete avulsion of the 
spleen, or its plurifragmentation. Faced with a polytraumatized 

patient, who presents alterations in hemodynamic conditions, 
with hypotension and tachycardia, it is always necessary to 
hypothesize the possibility of an intra-abdominal injury, 
especially splenic, remembering that even fractures of 
the long bones and pelvis can cause bleeding responsible 
for such hemodynamic instability, but the recognition of 
fractures should not exclude an intra-abdominal cause, and 
splenic injury is the most common. Since the classic J. West 
et al. studies of preventable deaths that directly contributed 
to the development of trauma care systems in the United 
States, mortality from missed or delayed diagnosis of splenic 
haemorrhages has remained at the top of the list of preventable 
causes of death. The presence of multiple injuries should not 
distract the examiner from correctly recognizing the source 
and severity of the haemorrhage; in particular, hemodynamic 
changes cannot be attributed, until proven otherwise, to the 
concurrent presence of neurologic injuries or substance abuse. 
Closed head trauma is associated in 30-40% of cases and 
compromises or even eliminates the reliability of the patient’s 
physical examination. Substance abuse has been documented 
in 40% of patients involved in motorcycle accidents. 

Because of the unreliability of the objective examination 
in these conditions, newer, more objective diagnostic means 
have been developed. Before activating complex diagnostic 
procedures, however, it is important to ensure good venous 
access routes and, above all, to set up good monitoring, to 
highlight the premonitory signs of an abrupt transition (typical 
in the early phase in the elderly and a relatively late phase in 
the young) from a relative hemodynamic compensation to an 
overt shock. 

Clinical examination [33,34]: The clinical examination 
is followed by the instrumental one, standard radiological 
examination (Rx thorax, Rx pelvis, usually already performed 
in the fi rst phase of care) and an ultrasound FAST (Focused 
Assessment with Sonography in Trauma). Introduced during 
the ‘90s, ultrasound has become an important diagnostic aid 
in the evaluation of abdominal trauma. Its advantages include 
noninvasiveness, rapidity, and low cost. Compared with 
Diagnostic Peritoneal Lavage (DPL), for several years considered 
a diagnostic gold standard, ultrasound provides similar but 
more information. The presence of free intraperitoneal fl uid 
can be detected and quantifi ed, unlike diagnostic peritoneal 
lavage. These features make it the main diagnostic tool of 
the fi rst level in any abdominal trauma, ensuring particularly 
high reliability in the detection of a free abdominal effusion 
(sensitivity 91.4%, specifi city 97.8%, accuracy 95.6%) 
and sensitivity levels still satisfactory in the diagnosis of 
liver injury (75%) or splenic (72%). The FAST protocol has 
evolved into E-FAST and subsequently into FAST ABCDE: 
originally developed and codifi ed to allow the recognition of 
hemoperitoneum and hemopericardium, it has been extended 
to a large number of other targeted clinical applications, 
always characterized by the rapidity of execution, with 
important diagnostic and therapeutic benefi ts; with E-FAST 
(Extended FAST) the goal is also the ultrasound recognition 
of pneumothorax. Recently, FAST ABCDE (Airways, Breathing, 
Circulation, Disability, Exposure), the latest evolution of the 

Table 1: AAST.

Grade of 
injury

Type of 
injury

Description

I
Hematoma

Subcapsular, not expanding, interesting less than 10% of 
the splenic surface area

Laceration
Capsule rupture, not bleeding, with a depth of no more than 

1 cm

II
Hematoma

Subcapsular, not expanding, interesting 10-50% of the 
splenic surface, diameter less than 5 cm

Laceration
Continuous capsule solution, active bleeding, with a depth 

of 1-3 cm, without the involvement of trabecular vessels

III
Hematoma

Subcapsular, involving more than 50% of the surface area 
or expanding; or ruptured subcapsular hematoma with 
active bleeding; or intraparenchymal hematoma greater 

than 5 cm expanding

Laceration Depth greater than 3 cm or interesting trabecular vessels

IV
Hematoma Intraparenchymal hematoma rupture with active bleeding

Laceration
Laceration with segmental or hilar vessel involvement with 

major devascularization (more than 25%)

V
Hematoma Complete breakdown

Laceration Hilar vessel injury with splenic devascularization
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ultrasound methodological approach, makes the method help 
emergency physicians in resolving the many clinical questions 
that may arise during the evaluation in the scale of absolute 
priority that is followed in the approach to the traumatized 
patient. Further use is Contrast-Enhanced Ultrasound (CEUS); 
it is a real-life, noninvasive investigation done at the patient’s 
bedside, without radiation. Some studies suggest that CEUS is 
a good alternative to contrast-enhanced CT for the evaluation 
of traumatic lesions of abdominal solid organs, especially 
in patients with contraindications to CT due to allergies 
to contrast agents or in hemodynamically compromised 
patients. The exact role of CEUS in diagnosing patients with 
closed abdominal injuries will be further defi ned in the 
future. The subsequent diagnostic procedure is conditioned 
by the hemodynamic status of the patient: the presence of 
hemodynamic instability or insuffi cient response to volemic 
resuscitation will interrupt any other procedure, to proceed 
with urgent operative treatment. If instead, the patient has (or 
has achieved) a good hemodynamic compensation, the next 
investigation will be represented by a Computed Tomography 
(CT), the real diagnostic pillar for the implementation of any 
non-operative or conservative protocol. The current generation 
of CT with spiral technology is faster and has better resolution 
than in the past when 15 to 20 minutes were required for a 
complete examination, today only 1-2 minutes are needed. 
The resolution also allows a more precise defi nition of organ 
rupture and intraparenchymal vascular damage with very 
high sensitivity (99%). If, during CT with MDC, contrast 
overfl ow, arteriovenous fi stulas and/or pseudoaneurysms are 
identifi ed, in the patient who preserves a good hemodynamic 
compensation, the possibility of performing diagnostic-
interventional Angiography with angioembolization can be 
considered, whose double diagnostic and therapeutic role is 
extensively used in many sites. The basic principle for any 
diagnostic and therapeutic choice remains dictated exclusively 
by the objective and hemodynamic evaluation: the presence 
of circulatory instability and visceral perforation represent 
absolute surgical indications. If the absence of these conditions 
is demonstrated, the treatment can be directed to more or less 
conservative protocols. 

Non-Operative Management (NOM) in closed trauma [35-
65,66]: The diagnosis and treatment of closed abdominal 
traumas with suspected splenic lesions have changed 
considerably in recent years: from an attitude almost constantly 
based on the studies of T. Kocher, who already in 1911 indicated 
splenectomy as the only treatment for splenic lesions, we have 
gradually moved to less aggressive and demolitive procedures, 
to the point of abstaining from surgery (Non-Operative 
Management, NOM). 

The important therapeutic change was also a consequence 
of many clinical studies indicating that splenectomy increases 
the risk of susceptibility to infection with its most severe 
and fatal manifestation, OPSI, in 0.5% of all splenectomies 
for trauma and more than 20% of elective splenectomies for 
hematologic disorders. OPSI (risk of infection with capsulated 
germs) is more frequent in the fi rst 2 years of asplenia, but 
there is a risk of permanent infection with a mortality of more 

than 80%. Based also on these studies, a conservative trend 
in therapy (nonoperative management, conservative surgery, 
and spleen autotransplantation) has been created; in fact, 
traumatic spleen injury is no longer an absolute indication for 
splenectomy. 

Attempts at NOM have been described as far back as 1882 
when S. Gross indicated bed rest and light diet for mild spleen 
lesions, lead acetate, ergot, and opium for severe lesions; 
surgery should be performed only if necessary. In 1968, P. 
Upadhyaya observed that children with splenic lesions often 
did not show signs of major blood loss. It was interesting to 
see that in most children with splenic lesions the bleeding had 
stopped by the time of laparotomy. This could be explained 
by different mechanisms: hypotension, clot formation, the 
buffering effect of the large omentum, perisplenic hematoma 
containing the bleeding, and intact splenic capsule. In 1971, 
G. Douglas and J. Simpson described 32 cases of children with 
clinical signs of a spleen injury, of whom, 25 did not require 
surgery. This study demonstrated that the spleen does indeed 
have the ability to heal itself with an excellent result in selected 
cases. 

Early classifi cations for NOM criteria, developed in 1998, 
indicated: 

1) Stable or readily stabilizable hemodynamics; 

2) Lack of Blumberg’s sign and abdominal contracture; 

3) Minor blood transfusions equal to 4 units; 

4) Preserved state of consciousness; 

5) age < 55 years; 

6) Spleen injury documented on imaging. 

Complex/severe splenic injury, preexisting spleen disease, 
number of units of blood transfused, brain injury, and age are 
no longer considered absolute contraindications to NOM. 

NOM has been extensively demonstrated to have numerous 
advantages over OM: reduced complications reduced need for 
blood component transfusion, lower mortality and reduced 
costs, and preservation of immunologic function of the 
spleen and prevention of OPSI. Before the release of the new 
WSES guidelines, the only available guidelines on the topic 
were the 2012 Eastern Association for the Surgery of Trauma 
(EAST) guidelines and the 2016 Western Trauma Association 
(WTA) guidelines. Based on both guidelines, all peritoneal or 
hemodynamically unstable patients after closed splenic trauma 
should undergo urgent laparotomy. Conversely, surgery is not 
indicated in hemodynamically stable patients in the absence 
of peritonitis. The appropriateness of adopting NOM and the 
risk of FNOM are still debated in the scientifi c community, also 
because of some diffi culties in interpreting the results of the 
various existing studies.

Currently, the age criterion is becoming less and less 
restrictive, many studies show little infl uence on the success 
of NOM; indeed, beyond 60 years of age, it seems that the 
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capsule, which from youth is reduced in thickness, begins to 
acquire more consistency again. The only absolute indication 
for emergency laparotomy remains hemodynamic instability. 

Exclusion criteria for NOM include 

1) Signs of exsanguination;

2) Persistent hemodynamic instability (requiring more 
than 3 units of blood in 24 hours) and no response to 
initial resuscitation, 

3) Open trauma of the abdomen or obvious bowel injury, 

4) Associated intra- or extra-abdominal injuries requiring 
general anaesthesia. 

5) The severity of head trauma, associated orthopaedic 
injuries, a high wound severity score or higher 
radiological classifi cation of visceral injuries, or 
more solid organ trauma have not been considered as 
exclusion criteria in hemodynamically stable patients 
(although splenectomy was previously thought to be 
safer).

There are also predictive parameters for NOM (or FNOM) 
failure so that disproportionate risks can be avoided: 

1) High-grade lesions (IV-V) or Injury Severity Score (ISS) 
of 25 or greater; 

2) Positive FAST for free effusion; 

3) Decrease in haemoglobin with the need for 
hemotransfusion (more than one unit) within the fi rst 
6 hours; 

4) CT demonstration of contrast blush and effusion 
exceeding 300 mL. 

Inclusion criteria for NOM are 

1) Hemodynamic stability: systolic blood pressure 
> 90 mmHg, heart rate < 100 bpm, evidence of 
vasoconstriction (cold, sweaty skin, decreased capillary 
refi ll), altered level of consciousness, and/or dyspnea;

2) Positive response to rapid infusion of 1000-2000 cc 
of crystalloids (Ringer Lactate) with the restoration 
of blood pressure and heart rate in the range of 
hemodynamic stability;

3) The absence of objective and/or instrumental signs of 
perforative peritonitis. 

To implement non-operative treatment, however, the 
presence of specifi c requirements is also required in the 
hospital where the patient is admitted:

1) The exclusive admission of patients with established 
hemodynamic stability;

2) The availability of an adequate hospitalization and 
monitoring environment (UTI, Sub-UTI);

3) The 24-hour availability of an operating department; 

4) Accessible diagnostic imaging equipment and qualifi ed 
personnel (CT, Echo, Angio).

If these principles are adopted, success can be expected in 
98% of splenic lesions treated with NOM.

In addition, there are important parameters that dictate 
discontinuation of NOM treatment: 

1) Need to transfuse more than 3 units of blood or simply 
the need for transfusion in 24 hours to maintain a 
maximum systolic blood pressure greater than 90 
mmHg, correct anaemia less than 9 g/100 ml, or a 
hematocrit less than 30%; 

2) Persistence of paralytic ileus or gastric distension 
beyond 48 hours (despite a nasogastric suction); 

3) Increased hemoperitoneum (on ultrasound or CT scan); 

4) Worsening of the lesion evidenced by ultrasound and/or 
CT (lesions called “expansive”);

5) The appearance of signs of peritoneal irritation. 

Non-Operative Management (NOM) in the penetrating trauma 
[67-71]: Laparotomy has always been the gold standard in 
penetrating abdominal trauma. However, many studies have 
shown that the incidence of negative laparotomies ranges 
from 9 to 14%. Over the past 20 years, there has also been an 
increase in NOM in penetrating blunt and gunshot trauma. 
Carlin demonstrated that in a sample of 248 patients, mortality 
from penetrating trauma was not signifi cantly higher than 
from closed trauma. OM is also associated with complications 
related to iatrogenic colic and pancreatic injuries, which on 
the one hand often require distal splenic-pancreatectomy, 
and on the other hand, lead to increased mortality and septic 
complications. 

Specifi c treatment options [35-64,72,73]: The possible 
“therapeutic options” therefore involve treatments of two 
types:

1) Operative type (OT): They include total splenectomy, 
partial splenectomy, raffi a, direct haemostasis using 
drugs or devices with haemostatic-adhesive action; 
these treatments, as already noted, should be instituted 
when there is haemodynamic instability or the need for 
an abdominal surgical approach for complex lesions 
(solid organs, visceral lesions).

2) Non-operative type (NOT): These treatments indicate 
procedures that do not involve access to the peritoneal 
cavity and include non-operative treatment proper 
(NOM) and angioembolization (exclusive or accessory 
to a NOM). Diagnostic-therapeutic laparoscopy, which, 
in well-selected subjects, represents a valid minimally 
invasive device, cannot be included among non-
operative treatments.
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Vediamoli nel dettaglio:

1) (OT) Urgent Splenectomy: Urgent surgical treatment 
is required in case of hemodynamic instability of the patient. 
In such circumstances, the spleen must be rapidly removed, 
according to the principles of damage control, especially in 
case of acidosis and coagulopathy, bleeding that cannot be 
otherwise controlled, severe lesions (OIS IV-V), comorbidity, 
the simultaneous presence of other hemorrhagic lesions, 
severe head trauma. The surgical technique to be practised 
during an emergency splenectomy differs substantially from 
that performed on an elective basis, both in terms of the access 
route and the general and specifi c surgical timing. Since the 
polytraumatized patient with hemodynamic instability could 
have a hemorrhagic lesion also of other organs, and not only 
of the spleen, we will proceed according to the principles of 
abdominal damage control: a) median, wide (xiphos-pubic) 
laparotomy; b) rapid removal of blood from the cavity using 
the aspirator but also and above all by laparotomic patches (to 
be counted and weighed). Autotrans is useful, if available, only 
if it is ascertained that the surgical fi eld is not contaminated 
by any visceral perforations; c) inspection of the bleeding 
foci and control of this in the least invasive way possible. If 
it is evident that the splenic lesion is the one to be treated as 
a priority or exclusively, we will proceed to (a) mobilization 
and medialization of the spleen by a combined manoeuvre of 
grasping and section of the phrenosplenic ligament; (b) section 
of the frenocolic and splenocolic ligaments; (c) temporary 
packing in the splenic loggia thus freed and exteriorization/
medialization by blunt route of the spleen and pancreatic tail; 
(d) decision of the next tactic after examination of the type 
of lesion, maintaining hemostasis with direct compression on 
the lesional focus and/or pedicle; (e) search for any accessory 
spleens. All these steps should be performed with caution to 
avoid further splenic injury. 

2) (OT) Total Splenectomy: If the surgeon highlights 
the need for a total splenectomy, the following steps will be 
performed: a) careful inspection of the relationship between 
the splenic hilum and the pancreatic tail; b) section/tying of the 
gastro-splenic ligament, taking great care to avoid lacerations 
of the short vessels and to fi nd a suitable space between the 
gastric fundus and the upper pole of the spleen (obligatory 
gastric decompression); c) ligation and section of artery and 
vein, keeping the spleen as vertical as possible and carefully 
avoiding caudal pancreatic lesions. Subsequent removal of the 
temporary packing previously left in the splenic lodge may 
reveal additional lesions that will need to be treated. At the end 
of the operation, if there are no other lesions to be treated, it is 
advisable to leave a drain in the splenic loggia, to be removed 
in the fi rst postoperative days according to the clinical course 
of the patient. A recent study also suggests the application of 
Ligasure™ in blunt abdominal trauma for splenectomy as a 
replacement for silk sutures, as it can reduce the time of the 
operation, but can also decrease the volume of bleeding during 
the operation without any further increase in post-operative 
complications (recommended in traumatic splenic injuries 
requiring splenectomy to control bleeding).

3) (OT) Partial Splenectomy: Partial splenectomy, which 
consists of partial resection of the splenic parenchyma, usually 
extended to one of its poles, is indicated when there is a tear of 
one splenic pole with preservation of most of the parenchyma 
or when a segmental vascular lesion is observed. The initial 
surgical steps are essentially the same as those already 
described for total splenectomy. In most cases, after appropriate 
vascular ligation (selective clamping of the segmental branch 
destined to the lesion area), an anatomic resection of the 
splenic parenchyma is successful. In the end, the hemostasis in 
correspondence of the section slice is perfected with resorbable 
stitches, with detached stitches (Polyglycolic Acid), reinforced 
by resorbable pledgets. Other viable options include the use of 
a mechanical suture, electrocoagulation, direct suture (always 
with detached stitches). The use of topical hemostats (fi brin 
glue, fi brinogen and human thrombin sponge) is almost 
the rule because of the persistent bleeding that most often 
accompanies the partial spleen resection.

4) (OT) Splenorrhaphy. Splenorrhaphy: indicated in 
the case of linear lacerations with transversal major axis, 
is obtained by approaching the splenic capsule, applying 
mattress stitches in resorbable material, reinforced with 
pledgets, that allow obtaining a right tension avoiding further 
capsular lacerations. This is the simplest surgical solution but 
also the least frequently practicable due to the persistence of 
bleeding or the absence of any bleeding at the time of surgical 
inspection. 

5) (OT) Direct hemostasis: Direct hemostasis and 
the application of topical hemostats and adhesives is the 
most frequently adopted form for minor bleeding injuries. 
The disadvantages of the use of these substances are 
the hypothetical risk of viral transmission especially for 
substances of human origin, transient hypotension and the 
possibility of anaphylactic reactions with fatal outcomes. The 
main indications for the use of biological substances and glues 
would seem to be grade 1 and 2 splenic lesions, either isolated 
or associated with lesions of other organs, more or less severe, 
to be specifi cally treated. In some cases, they may contribute to 
complete section hemostasis after partial splenectomy. 

6) (OT) Spleen wrapping: Alternatively, hemostasis can be 
accomplished by wrapping, performed by wrapping the spleen 
in a resorbable mesh (usually Polyglycolic Acid) shaped to have 
an eyelet to be placed around the hilar vessels; the mesh is 
then sutured, achieving compression on the parenchyma that 
prevents further bleeding. Another technique involves covering 
the portion of damaged parenchyma (once hemostasis has 
been achieved) with a pedicled omental patch that is secured 
to the edges of the laceration with detached stitches, possibly 
reinforced by pledgets. This is a procedure that has very 
limited indications and is not accepted by all authors. Cases of 
recurrence of bleeding, splenic infarction from compression on 
the pedicle, and late intestinal occlusion from adhesions and 
dislocation of the wrap are also described. 

7) (OT) Self-transplantation: Although the spleen 
possesses a remarkable capacity for regeneration and the 
technique is simple, splenic self-transplantation is neither 
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a widespread procedure nor certainly effective in preventing 
post-splenectomy sepsis. Most authors suggest implantation 
in the great omentum both because of its rich vascularity 
and to ensure portal drainage. When the great omentum is 
not available, the retrocavity of the epiploon, mesocolon, or 
retroperitoneum can be used. Affi xing metal clips around the 
fragments simplifi es their later detection with scintigraphy. 
Revascularization of the implanted fragments is attested 
by scintigraphy, a normal platelet count or the absence of 
abnormalities in the peripheral circulation blood. The ability 
to protect against infection, on the contrary, is questioned by 
some cases of fatal fulminant septicemia, despite the presence 
of an ectopic or regenerated spleen, and by the insuffi ciency of 
experimental data. 

8) (NOT) Non-operative Management (NOM): Angiography 
and Embolization. According to recent studies, NOM represents 
the gold standard for patients who have hemodynamic 
stability, especially if they are pediatric, and with positive 
indices for low predictivity of NOM failure. In addition to 
hemodynamic stability, the absence of other lesions requiring 
surgical correction is also necessary. No less important is 
also the availability of an adequately equipped department to 
perform close patient monitoring (vital parameters, laboratory 
tests, radiological follow-up). In selected patients, NOM has 
a success rate between 90-100% in OIS I-III lesions and 50-
60% in OIS IV. Some authors advise against NOM in the elderly 
patient because of the high risk of failure: on the contrary, the 
pediatric patient is an optimal candidate, as he often presents 
an isolated splenic lesion and has a more resistant spleen 
(thanks to the thicker capsule), in which the tears, unlike in 
the adult, run more often parallel to the trabecular vessels with 
less bleeding from the parenchyma; in addition, as already 
pointed out, it is preferred to attempt a NOM in the pediatric 
patient because of the compromised cell-mediated immunity 
induced by splenectomy, which involves an increased risk of 
infection by capsulated germs (OPSI). Another setting in which 
the application of NOM is debated is the patient with mild-
to-moderate splenic injury and severe head trauma, in whom 
any exsanguination is likely to worsen secondary brain injury; 
in these patients, a lower threshold must be set for deciding 
when to discontinue NOM and proceed to surgery. CT fi nding 
of contrast medium extravasation or vascular abnormalities is 
an unfavourable prognostic factor for successful NOM; in such 
cases, combining NOM with angioembolization, effective in 
73-100% of cases, increases the chances of success. However, 
if during NOM the patient becomes hemodynamically 
unstable and an Echo-FAST confi rms the abdominal origin 
of the bleeding, immediate surgery is required; in such 
cases, splenectomy is the primary option of choice. In case of 
rebleeding, if the hemodynamics remain stable, it may be useful 
to repeat a CT scan with an intravenous contrast medium, in 
the presence of parenchyma bleeding, angioembolization. If CT 
does not demonstrate parenchymal bleeding, laparoscopy may 
be performed, assuming optimization of surface hemostasis. 
Since 60-70% of NOM failures occur within 48-72 hours due to 
the appearance of re-bleeding, follow-up involves monitoring 
for three days, either on the ward (grades I-II) or in the ICU/
Sub ICU (higher grades); the cornerstone remains the easy 

availability of diagnostic investigations (Echo, CT, Angio) and 
the presence of a 24-hour operatory department. The blood 
count should be repeated every six hours until two stable 
readings are obtained, then every 24 hours. In the spleen, 
there is a demonstrated percentage, up to 70%, of the late 
appearance of pseudoaneurysms, so it is appropriate to repeat, 
on the second day, an ultrasound in lesions I-II and/or CT with 
MDC (or Echo with MDC) in major lesions at the discretion of 
the surgeon. Appropriate radiologic follow-up with CT, in NOM 
trauma, at this time, has not been defi nitively established. If 
the injury is stable or regressing, after follow-up imaging, 
and the associated injuries are also in order, the patient can 
be started on outpatient follow-up with clinical examinations 
and follow-up ultrasound and resume normal physical activity 
after a few weeks. Generally, for isolated traumas of less than 
grade III, a seven-day stay (after the fi rst CT scan) is considered 
acceptable in patients residing within a radius of 50 km Table 
2, Figure 2.

Vaccines and antibiotic prophylaxis in splenectomized 
patients [74-83].

OPSI (infections with capsulated germs), as already 
indicated, is sepsis, meningitis, or fulminant pneumonia due 
in 50% of cases to infection with Streptococcus pneumonia 
or, in a smaller percentage of cases, with Haemophilus 
infl uenzae type B or Neisseria meningitidis. The risk of 
OPSI and associated mortality is highest in the fi rst year 
after splenectomy, but remains high for more than 10 years 
and probably for life. The incidence of OPSI is 0.5-2% and 
mortality ranges from 30% to 70%. Most deaths occur within 
24 hours of onset, and only prompt diagnosis and treatment 
can reduce mortality. Splenectomized children less than 5 
years of age have a higher risk of OPSI and mortality than 
adults, and the risk is greater than 30% in infants. There is 
evidence showing that the immune function of the spleen after 
angioembolization is maintained, however for some authors 
it is reasonable to consider it less effective and therefore 
proceed to vaccination even in these patients. Annual infl uenza 
vaccine is recommended in all splenectomized patients over 
six months of age, as prevention of infl uenza allows avoidance 
of secondary bacterial infections by Pneumococci. Ideally, 
vaccinations against Streptococcus pneumonia, Haemophilus 
infl uenzae type B, and Neisseria meningitidis should be 
administered at least two weeks before splenectomy. Patients 
should be informed that vaccines can reduce the risk of OPSI, 
but not eliminate it (vaccines available to date cover only 23 
of the 90 serotypes of S. pneumoniae and 5 of the 6 serotypes 
of N. meningitidis). In trauma patients, the correct timing of 
vaccines is no earlier than 14 days after splenectomy, because 
before 14 days the antibody response is suboptimal. However, 
in patients who are discharged before postoperative day 
15, because the risk that they will not be vaccinated is high, 
vaccines should be administered before discharge. In any 
case, the primary care physicians of splenectomized patients 
should be notifi ed to ensure that they receive the appropriate 
level of care. Splenectomized patients should receive antibiotic 
therapy in all cases of sudden or unexplained onset of fever or 
malaise. The recommended antibiotic regimens in adults are as 
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follows: a) Amoxicillin: loading dose of 3g followed by 1g every 
8 hours; b) Levofl oxacin 500mg every 24 hours or Moxifl oxacin 
400mg every 24 hours (for patients allergic to beta-lactams). 
Antibiotic prophylaxis with Amoxicillin/Clavulanic Acid for 
5 days is also recommended for dog or other animal bites. 
Treatment of OPSI should be intrahospital because clinical 
conditions can rapidly deteriorate even on adequate antibiotic 
therapy. The antibiotic regimen should then be adjusted based 

on culture examinations. In splenectomized patients, the risk 
of severe malaria is also increased, so patients travelling to 
an endemic area should receive appropriate prophylaxis and 
implement all necessary measures to avoid contracting the 
disease. Regarding the correlation between COVID-19 and 
spleen function, a very recent study showed that all patients 
who died had IgM memory B cell depletion, concluding that IgM 
memory B cells are commonly depleted in COVID-19 patients 
and this correlates with increased mortality and overlapping 
infections; therefore, administration of the anti-covid vaccine 
is suggested Table 3.

WSES guidelines for the management of adult splenic 
trauma [84].

The 2017 WSES guidelines on the management of splenic 
trauma in adult and pediatric patients were developed after a 
systematic review of the literature and following approval by 
a group of experts in the fi eld using the Delphi method. The 
fi nal version was discussed during the May 2017 WSES World 
Congress in Campinas, Brazil. Below is the fi nal version of the 
splenic trauma guidelines for adult patients Tables 4 Figures 
3,4:

Psychological and related profi les

The related issue of psychological profi les following 
abdominal trauma with splenic involvement is not debated 
in the medical literature, which could involve hospitalization 
because of the need to perform splenectomy for severe cases. 
This vulnus seems at least curious since the healthcare approach 
should always tend to the holistic preservation of the patient, 
even concerning profi les of disturbance of the serenity and 
mental well-being of the patient. Moreover, it is not new for 
ward professionals to encounter emotional [85] and physical 
phenomena of acute anxiety [86-89], phobia [90], obsession 

Table 2: Outline of surgical/non-surgical procedures in the treatment of splenic trauma.

Technique Descriptive hypothesis/Explanation

Splenectomy

Severe trauma and hemodynamic instability. Spleen removal according to damage control principles, especially in cases of acidosis and 
coagulopathy, bleeding not otherwise controllable, severe injuries (OIS IV-V), comorbidities, the concurrent presence of other bleeding injuries, 
severe head trauma. Splenectomy may be total (if not otherwise remediable) or partial (indicated when there is a tear of one splenic pole with 

preservation of most of the parenchyma or when a segmental vascular lesion is observed)

Splenorraphy
Linear lacerations with transversal major axis. This is the simplest surgical solution, but also the least frequent due to the persistence of bleeding or 

the absence of any bleeding at the time of surgical inspection

Direct Hemostasis

Minor bleeding lesions. The disadvantages of the use of these substances are the hypothetical risk of viral transmission especially for substances 
of human origin, transient hypotension and the possibility of anaphylactic reactions with fatal outcomes. The main indications for the use of 

biological substances and glues would seem to be grade 1 and 2 splenic lesions, either isolated or associated with lesions of other organs, more or 
less severe, to be treated specifi cally

Spleen wrapping /
Omental patch

It is an alternative to hemostasis and is performed by wrapping the spleen in a resorbable mesh (usually Polyglycolic Acid), shaped to have a loop 
to be placed around the hilar vessels; the mesh is then sutured, creating compression on the parenchyma that prevents further bleeding. Another 

technique involves covering the portion of damaged parenchyma (once hemostasis has been achieved) with a pedicled omental patch that is 
secured to the edges of the laceration with detached stitches, possibly reinforced by pledgets. This procedure has very limited indications and is not 

accepted by all authors: in fact, cases of recurrence of bleeding, splenic infarction due to compression on the pedicle and late intestinal occlusion 
due to adhesions and dislocation of the wrap have been described

Self-Transplantation
It is an implantation of the large omentum or the retrocavity of the epiploon, the mesocolon or the retroperitoneum; however, this technique is 

neither a widespread procedure nor certainly eff ective in the prevention of post-splenectomy sepsis the risk of fatal fulminant septicemia despite 
the presence of an ectopic or regenerated spleen has been shown in the literature

Angioembolization

For hemodynamically stable young or adult patients with abdominal and splenic injuries that are not severe or do not require surgery. Eff ective, in 
contrast to splenectomy, in avoiding bacterial capsular infection and post-septicaemic risk. Patients with signifi cant ongoing bleeding (i.e., requiring 

continuous transfusions and/or have decreased hematocrit) require laparotomy. When surgery is required, bleeding can sometimes be controlled 
by a suture, topical hemostatic agents (e.g., oxidized cellulose, thrombin compounds, fi brin glue), or partial splenectomy; however, splenectomy is 

still sometimes necessary

Figure 2: Procedure in suspected splenic lesions [15].
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[91,92] and depression [93] or other kinds [94-96], concerning 
the near future that awaits the patient and his new quality 
of life; but such destabilization may hyperactivate certain 
personality traits [97-104] decompensating the patient already 
suffering from psychopathological disturbances [105-107] or 
prior neurologically based conditions or with traumatic brain 
comorbidity [108-120] or prone to easily altered perception 
(as in psychotic states or psychotic tendencies) [121,122], 
especially if associated with the traumatic condition there is 
a neoplastic origin or comorbidity [123], and therefore having 
to resort to psychotherapeutic or psychiatric intervention 
[124,125] to restore the lost conditions of well-being [126-
129]. Another profi le of extreme clinical interest, also because 
of the numerous correlations with psychological disorders, 
is intestinal dysbiosis [130-132] caused by prescribed drug 
therapy, which in turn can negatively affect the balance of 
intestinal fl ora and all its functions. These profi les, therefore, 
deserve greater attention and dignity, especially in a holistic 

key, also to avoid serious psychological imbalances that can 
promote episodes or suicidal thoughts [133]. 

Conclusions

Therefore, it is possible to conclude the following: 

1) patients presenting with hemodynamic instability and/
or peritonitis should be referred for urgent surgical 
intervention; 

2) non-operative treatment of splenic lesions is now 
the treatment modality of choice in hemodynamically 
stable patients, regardless of the grade of the lesion; 

3) the method of Non-Operative Management of splenic 
trauma is confi rmed as a method characterized by lower 
morbidity, mortality and hospitalization compared to 
the surgical method; 

4) low morbidity and overall mortality is achieved when 
the NOM procedure is applied to an appropriate patient 
population; 

5) nonoperative management of splenic lesions should 
only be considered in a setting that offers the possibility 
of serious clinical monitoring and evaluations and that 
has an operating room available for 24-hour urgent 
laparotomies; 

Table 4: WSES Class / Risk [84].

WSES class AAST Haemodynamic

Minor WSES I I-II Stable

Moderate WSES II III Stable

Severe WSES III IV-V Stable

  WSES IV I-V Unstable

Table 3: Recommended Vaccinations [82].

Vaccination after splemectomy or in 
hyposplenic status

pneumococcal Meningococcal PC infl uence Seasonal fl u

Vaccination in adults and children >24 
months (Unless they have already been 

fully vaccinated earlier in life for the 
bacteria considered)

1 dose PCV13 and 1 dose 
of PPSV23 after at least 8 

weeks.
Some authors 

recommended a second 
PPSV23 dose.

After 5 years from the fi rst 
one.

1 dose of Meningococcal ACWY 
conjugated vaccine.

A series of 2 doses of Meningococcal 
B vaccine at least 1 month apart.

1 dose 1 dose annually

Vaccination for children less than 24 
months of age. Unless already vaccinated 

for the bacteria considered (in those 
subjects antibiotic prophylaxis is 

recommended for at least 1 year after 
splenectomy and/or until the 3rd birthday 

whichever comes last) 

An age-adapted PCV13 
full cycle of immunization 
starting from 6 weeks of 

life.
1 dose of PPSV 23 

(minimum age 2 years) at 
least 8 weeks after the last 

PCV 13.
PPSV 23 should be 

readministered only once. 3 
years after the fi rst dose.

An age-adapted full cycle of 
immunization with Meningococcal B 
and Meningococcal C (conjugated) 
vaccine if younger than 12 months 

or Meningococcal ACWY conjugated 
vaccine in > 12 months.

An age-adapted, full cycle 
of immunization with 
Haemophilus type B- 
conjugated vaccine.

Annually (minimum age 6 
months) 2 doses divided by 
at least 4 weeks in children 
aged 6 months through 8 
years 1 dose for children 9 

years and older.

Antibiotic prophylaxis after splenectomy or 
hyposphenic status

Lifelong prophylactic antibodies should be off ered to patients considered at continued high risk; aged less than 
6 years or greater than 50 years, or

1)  Having inadequate serological response to pnemococcal vaccination, or
2)  With a history of previous invasive pneumococcal disease, or
3)  Splenectomized for underlying haematological malignancy particularly in the context of on-going 

immunosuppression
Suggested regimens:
Birth to 3rd month          AMX/CLA or AMX 10 mg/kgBID
3rd month-5 years          AMX 10 mg/kg BID
>5 years and adults      AMX 250 mg BID
For pencillin allergic patients, probably TMP/SMX is the best option, but this should be discussed case by-case. According also 
to the type of allergy in cause.

PCV13 is a Indocavalent conjugated pneumococcal and PPSV23 is a 23-valent polyvaccinide pnemoniccal vaccine. AMX Amoxicillin.
AMX XLA Amoxiccillin clavalanic, TMP SMX cotrimonozole
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Figure 3: Spleen Trauma. Pediatric patients [84].

Figure 4: Spleen Trauma. Adult patients [84].
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6) CT with intravenous contrast medium is the diagnostic 
modality of choice for evaluation of closed splenic 
lesions; 

7) adjunctive therapies such as angiography with 
embolization remain important adjuncts to the 
bloodless treatment of splenic lesions; 

8) Most patients with splenic-dominant blunt trauma are 
managed with NOM. 

Thus, over time, the use of embolization has increased 
while open surgery has decreased, and mortality has improved 
for all treatment methods. Compared with splenectomy, 
embolization is associated with a shorter hospital stay, but it 
is still used relatively infrequently [86]; However, a complete 
understanding of post-embolization immune changes remains 
an area in need of further investigation, as do the psychological 
and mental health profi les of the surgical patient.
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