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Abstract: With a view to prevent the immediate and late complications of operative procedures of spleen,
especially the risk of Overwhelming post-splenectomy syndrome (OPSS), non operativemanagement has been
proposed when the haemodynamic condition of the patient permits. This study was done to evaluate the
prevalence, severity and mode of splenic trauma, management techniques (non operative& operative) and
complications amongst the blunt abdominal trauma cases admitted in NRI General Hospital, a tertiary referral
centre between the period October 2013 to September 2015

Patients And Methods:Fortypatients admitted to NRIGH, with splenic injuries from blunt abdominal trauma
between October’2013 to September’2015 were included in the study. For every patient, serial monitoring of
clinical and haematological data was done. For every case FASTand CECT-Abdomen was done to arrive at an
accurate assessment of the severity of splenic and concomitant injuries.

Results:In our study 28patients were managed non-operatively, while 12 underwent various operative
procedures. Grades I, 11, and Il spleen injury was significantly associated with non-operative treatment, while
Grade-1V and V were associated with splenorhaphy or splenectomy (p < 0.001). Comparing the non-operative
and operative groups, the length of hospital stay was 8 and 11.6 days, while the average blood transfusion
volume given was 2 units and 3.3 units respectively .

Interpretation And Conclusion:The present study confirms the ability to preserve an increasing number of
traumatised spleens by non-operative management. This has become possible as a consequence of increasing
experience and confidence in pursuing a non-operative approach based on accurate diagnostic methods. The
choice between operative and non-operative management of splenic injuries should be based mainly on clinical
evaluation. USG/CECT-scan of abdomen were important tools in the diagnostic pathway and in decision-
making. It is worth noting that a 'safe’ grade of spleen injury does not exist, since even minor lesions can lead to
massive haemoperitoneum and shock requiring emergency splenectomy. In view of the well known early and
late complications of splenectomy, spleen preservation should be considered as theprinciple choice in selected
cases.
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I.  Introduction
The spleen is one of the most commonly injured intra-abdominal organs. The diagnosis and prompt
management of potentially life-threatening hemorrhage is the primary goal. The preservation of functional
splenic tissue is secondary and in selected patients it may be accomplished by using non-operative management
or operative salvage techniques®.Liver and spleen are the two most common organs that are injured following
blunt abdominal trauma®. Non-operative management of these injuries has evolved over the past two decades®
Only splenic injuries can be found in about one third of abdominal trauma and in 25-30% of patients who

suffered a traffic accident (Buccoliero and Ruscelli, 2010). When the spleen is injured, blood may be released
into the abdomen and the amount of bleeding depends on the size of the injury. A hematoma of the spleen does
not bleed into the abdomen at first but may rupture and bleed in the first few days after injury, although rupture
sometimes does not occur for weeks or months. An injured or ruptured spleen can make the abdomen painful
and tender. Blood in the abdomen acts as an irritant and causes pain. The pain is in the left side of the abdomen
just below the rib cage. Sometimes the pain is felt in the left shoulder. The abdominal muscles contract
reflexively and feel rigid. If enough blood leaks out, blood pressure falls and people feel light -headed, have
blurred vision and confusion, and lose consciousness.

Doctors usually perform ultrasonography or computed tomography (CT) of the abdomen if they suspect an
injury to the spleen. Rarely, if doctors suspect a severe hemorrhage, surgery is done immediately to make a
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diagnosis and control the bleeding. People with severe bleeding are resuscitated with intravenous fluids and
blood transfusions.

Hemodynamically stable patients with spleen injuries detected by CT are managed non-operatively. Anatomical
CT grading was an ineffective exclusion criteria for NOM or embolisation for splenic trauma.[4]Focused
assessment with sonography for trauma (FAST) examination has replaced diagnostic peritoneal lavage as
diagnostic modality. In hemodynamically stable patients with intra-abdominal fluid detected with FAST,
MDCT scanning with intravenous contrast is the gold standard diagnostic modality.

Splenic injuries occur worldwide both in developing and industrialized countries. The common causes include
road traffic accidents, fall from height, penetrating injuries such as gunshot and stabbingl,2. Following the first
successful total splenectomy in the 16thcentury, total splenectomy came to be regarded as the main mode of
treatment for splenic injuries; however, with the recognition of increased incidence of systemic infection
following splenectomy by encapsulated organisms: and soon after the understanding of the immunological as
well as the anatomy of the organ, the treatment of splenic injury shifted from total splenectomy to splenic
preservation.3,4

This can be achieved by conservative means, angiography and embolization or operative salvage. Operative
salvage can be by splenorrhaphy, partial splenectomy, subtotal splenectomy or deliberate auto transplantation5,6

.The treatment method employed depends on the grade of splenic injury, heamodynamic stability of the patient,
associated injuries, anaesthetic technique, laboratory back-up and the experience of the surgeon.7-9

As surgeons have become more comfortable with nonoperative management of splenic injuries in both children
and adults,1- 4 the traditional indications for nonoperative management have liberalized. This trend is pushed
further by today's managed care environment, as physicians and administrators look for ways to cut costs
without sacrificing quality of care. We wondered if relaxing the criteria for nonoperative management or
changing the monitoring and follow-up was potentially harmful to patients.

Determining the actual frequency of splenic injuries with precision is not possible. Hospital discharge data may
not document the injury if there are numerous, more serious injuries or diseases. A general consensus of trauma
admissions at Level 1 trauma centers across the country suggests splenic injury occurs in as many as 25% of the
average 800-1200 admissions for blunt trauma per year.

I1.  Aims And Objectives\
e To estimate the prevalence, severity and mode of splenic trauma.
e  To evaluate various available investigations for detection of splenic injuries.
e To evaluate various modalities of treatment and common complications.

I11.  Materials And Methods
This is a prospective observational study carried out in theDepartment of General Surgery, NRI
General hospital, a major referral center in coastal Andhra Pradesh, from October 2013 to September 2015.
During this period a total number of 150 cases of blunt abdominal trauma have presented to the casualty, out of
which 40 had various grades of splenic injury.

Method Of Collection Of Data:

Data was collected from the patients and/or their attendants. Demographic data collected included the
age, sex, occupation and nature and time of accident leading to the injury. Documentation of patients,
whichincluded, identification, history, clinicalfindings, diagnostictests, operativefindings, operativeprocedure,
complications during the stay in the hospital and during subsequent follow-up period, were all recorded on a
proforma specially prepared. The decision for OM or NOM depended on the outcome of the clinical
examination and results of diagnostic tests. The cases were followed and complications noted.

Patients selected for NOM were given bed rest and subjected to serial clinical examination which
included hourly pulse rate, blood pressure, respiratory rate and repeated clinical examination of abdomen and
other systems. Abdominal ultrasonography was used on need basis during hospital stay.
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V. Observation And Results

TABLE -1: AGE DISTRIBUTION

Age in Years No.of Patients Percentage
14-19 4 10
20-29 8 20
30-39 14 35
40-49 4 10
50-59 4 10
60-69 5 12.5
70-79 1 2.5
Total 40 100
4 )
tdistribution
u No Of
No ®f No OfPatients, 60-
i i ears, 9
P::ents, nglents, 5?9 yes No Of
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ge group in Yr
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Maximum incidence of splenic injury is observed in age range of 30-39years.

TABLE - 2: SEXDISTRIBUTION

Gender No.of Patients Percentage
Male 30 75%
Female 10 25%
Total 40 100%
4 )
H Male
H Female
_ J

Maximum (75%) incidence of splenic injury is observed in Males.

TABLE - 3: MODE OF INJURY

Mode of Injury No.ofPateints Percentage
RTA 25 62.5%
Assaults 8 20%

Fall from heights 6 15%
Sport Injuries 1 2.5%
Total 40 100%
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RTAs were the most common cause in Splenic Injuries (62.5%).

TABLE -4 : GENERAL CONDITION

General Condition No.of Patients Percentage
Stable 14 35%
Unstable 26 65%
Total 40 100%
4 )
i Stable
H Un stable
\_ J

Out of 26 Unstable cases 15 cases treated conservatively and out of 14 stable patients 13 were managed

conservatively.

TABLE -5 : SIGNS AND SYMPTOMS

Signs and Symptoms No.of Patients
Abdominal Pain 36
Abdominal distension 19
Guarding and rigidity 22
Abdominal tenderness 34
Rebound tenderness 22
Vomiting 13
Haematuria 11
Pulse Rate>100/min 20
Blood Pressure<90mmHg 26
Pallor 14
Free Fluid 13
Absent bowel sounds 10
Tenderness in the lower chest 11
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Splenic Injury is more commonly associated with abdominal pain and abdominal tenderness.

Table - 6a : Time Interval Between Trauma And Arrival At Casualty

Hours No. of Cases Percentage
0-5 7 175
6-10 12 30
11-15 10 25
16-20 2 5
21-25 6 15
26-30 1 25
31-35 1 25
36-40 1 25
( )
Time Interval 05
y m6-10
m11-15
m16-20
m21-25
H26-30
m.31-35
A/ =360

Splenic injury patients presented to the casualty more commonly in the time range of 6-15 hours.

Table - 6 B : Time Interval Between Trauma And Surgery

Hours No. of Cases Percentage(%b)
0-5 1 7.69%
6-10 4 30.77%
11-15 4 30.77%
16-20 2 15.38%
21-25 1 7.69%
26-30 1 7.69%
13 100

Table - 6¢ : Time Interval Between Trauma And Initiation Of Conservative Management

Hours No. of Cases Percentage(%o)
0-5 5 18.52%
6-10 7 25.93%
11-15 5 18.52%
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16-20 1 3.7%

21-25 6 22.22%

26-30 1 3.7%

31-35 1 3.7%

36-40 1 3.7%
27 100

Table - 7 : Ultrasound Examination

Injury Present Injury Absent
Test Positive 33(True Positive) 4(False Positive)
Test Negative 7(False Negative) 106(True Negative)
40 110

Sensitivity = True Positive / True positive + False Negative

33/40 = 82.5%

Specificity = True Negative / True Negative + False Positive

106/110 = 96.36%

4 )
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Table - 8 : Grading Of Splenic Injury8a: Cect Grading
GRADE No of Patients Percentage
Grade | 14 35%
Grade Il 10 25%
Grade I 7 17.5%
Grade IV 4 10%
Grade V 5 12.5%
No of )
Patlgnts Grp. tIS;EQT Gradlng
adel,14
adell, 18 No of
—8- :
c | Pa'c(;er}'lcls,fr - No of
' E i 368+ No of Ppatients, Gr
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p 1 , adelV, 4
.x -
. i '
_ J
8b: Grade Of Splenic Injury (Peroperative)
Grade No.ofPateints Percentage
Grade | 1 7.69%
Grade Il 1 7.69%
Grade Il 3 23.08%
Grade IV 3 23.08%
Grade V 5 38.46%
13 100
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8c: Grade Of Splenic Injury (Conservative)
Grade No.ofPateints Percentage
Grade | 13 48.15%
Grade Il 9 33.33%
Grade Il 4 14.81%
Grade IV 1 3.70%
Grade V 0 -
27 100.00
[ m . e s )
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Majority of Grade | & Grade Il were conservatively managed.
Table - 9 : Management
Options Frequency Percentage
Splenectomy 7 17.5%
Splenorrhaphy 4 10%
Laparoscopic haemoevacution 1 2.5%
Non Operative 28 70%
40 100
@ B Frequency m Splenectomy )
Splenecto B Frequency
my Splenorrh
;. orrhaé)’;p(y
4.
Frequency L ros?(r)gécuency
moeyvacution
Non Laparosco
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Majority of splenic injury patients were managed Non-operatively (conservative).

Table 10 : Associated Injuries:
| Organ Injured [ Noof |
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Patients
Spleen 40
Liver 03
Bowel 04
Bone 01
Ribs 08

Associated Injuries Along With Spleen

N

No of

~

ratien@rgans Injured
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40
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A Organs

B Noof

Patients

Bower, N? of
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,Bone, 1

No.of|/Cases

B  Noof
Patients
Ribs, 8

|

Most common injuries associated with splenic injury were left ribs.

Table - 11 : Haemoperitoneum

Amount of Blood No.of Patients
<500 ml 21
500-1000ml 7
1000-1500ml 7
>2000ml 5
(= No of . )
Pa
Hanqmgop)grltgorggum
@ 21 Patients, Patients,
& 500- 1000- . Noof
..‘g 1000m 1500  Patients,
= 7 mt7 >-2000
2 lI I ml, 5
\ - - - - - - - - j
Blood loss in majority of splenic injury patients is less than 500 ml.
Table - 12 : Blood Transfusion12A : Total Number of cases received blood transfusion
Grade of Injury No of cases received blood
transfusion
1 10
1l 9
1T 7
v 4
vV 5

No.of Cases

NG

(m No of cas¥s No of casils No of cases

B No of cases\

4O O€lei

ranstusiona€a
I 50C receive
A0 Iinglood

transfusion
,1V, 4

S@Sec

d elfelele

transfusion
V5

eived
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12B : Total Number of conservatively managed cases, received blood transfusion

Type

No of patients

received Blood

| 9

1l 8

1l 4

[\ 1

Total 22

- Noof ® No of

Blood received Patients

Grades

No of

received

N

/

Total no. of conservatively managed cases :27

% of cases conservatively managed which received blood transfusion

(22/27) X 100 = 81 %

12C : Total Number of surgically managed cases, received blood transfusion

Grade No of patients
received Blood

| 1

Il 1

11 3

I\ 3

Vv 5

Total 13

( Patients received Blood A

—~B—No-of —8—No-of |

& patients patients 0 of
~®&—received received : Noof

O patients tients
= Blood, I, 2 Blood, II, 2 rdceived e
SR % réceived—
s | \ BIgod, 11,4 gdog 1y 5
| i l\ ‘E |

Total no. of surgically managed cases :13% of cases surgically managed which required blood transfusion :

(13/13) X 1 00 = 100%

Comment: All the surgically managed cases (100%) required blood transfusion while only 81% of

conservatively managed cases required blood transfusion.

Average blood transfusion for conservatively managed cases is 2.04 units while surgically managed cases

required blood transfusion of 3.2 units on average.

TABLE - 13 : Morbidity

Complications No.of Patients Percentage
Wound Infection 9 69.2%
Wound dehiscence 6 46.1%
Intra Abdominal Collection 6 46.1%
Pancreatic fistula 1 7.6%
Respiratory complication 3 23.07%
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Complications

A

Wound

No.of Cases

s—db

Infection dehiscence Abdominal fistula complication

Mortality:

« Atotal of two patients have died in our study, one died after splenectomy with associated injuries.
»  One patient died after being managed conservatively

»  Mortality in the study is 5%

V.  Discussion

Trauma is the leading cause of death in persons under 45 years of age, with 10% of these fatalities
attributable to abdominal injury. Indian statistics reveal a disproportionate involvement of younger age groups
(15- 25 yrs). The Indian fatality rates for trauma are 20 times that for developed countries. About 30% of such
deaths are thought to be preventable. Swift recognition of injury with prompt and appropriate treatment to
reduce morbidity and mortality is the goal of modern trauma care and hence accurate diagnosis is essential.

Blunt Abdominal Trauma (BAT) has often proved to be the trauma surgeon's nemesis, due to the
multitude of its manifestations®. The recent trend is heavily in favour of NOM of abdominal solid visceral
injuries given the various sophisticated and highly accurate non-invasive imaging tools at the trauma surgeon's
disposal today. However, the feasibility and safety of such an approach, especially in a limited-resource set-up,
hamstrung by the non-availability of ICU and advanced imaging/interventional techniques like CT and
angiography, has often been a contentious issue®.

This prospective study was undertaken to evaluate the pattern of splenic injury arising from BAT with
special reference to its management and outcome in the setting of a hospital having better surgical ICU and CT
support.

In 1893, Reigner published the first documented successful splenectomy in the German literature.
Operative mortality rates remained high until the 1950s, when new and rapid advancements in surgical and
anesthesia sciences occurred. Non operative care during this period was predominantly fatal. Prior to the advent
of CT scanning, physical examination and diagnostic procedures such as diagnostic peritoneal lavage (DPL) and
were the only diagnostic methods. Minor splenic injury was probably frequently missed, while major injury
prompting laparotomy for hypotension or physical findings was the normal.

In a recent review, El Matbouly et al®® found that 25% of blunt abdominal trauma accounted for splenic
injury, proper selection of these patients based on the clinical and radiological findings for OM or NOM wiill
decrease morbidity and mortality. In the present study also 26% of blunt abdominal trauma was associated with
splenic injury.

In a 3 year study conducted by Ting-Min Hsieh et al*® 150 patients presented with high-grade BHSI, of
whom 91 and 59 had BHI and BSI, respectively. The majority of the study subjects were men (62%), with a
mean age of 31.9 + 16.3 years (range, 3—77). The most common causes of high-grade BHI were motorcycle
collision (n = 55, 60.4%), motor vehicle collision (n = 18, 19.8%), falls from greater height (n = 7, 7.7%) or
from own height (n = 4, 4.4%), pedestrian struck (n = 3, 3.3%), assaults (n = 2, 2.2%), and bicycle collision (n =
2, 2.2%).

In another study conducted by John L. Kendall et al” during a 2-year study period, 7,369 patients were
admitted to the observation unit. Of these, 1,277 (17%) were observed specifically for BAT. The median age of
the study sample was 31 (IQR: 23-42) years, and 715 (66%) were male. The most common mechanisms
resulting in BAT were motor vehicle collision (73%).

In the present study, the majority of subjects were determined to be in the age group between 20-39
years and were male (75%). Road traffic accidents were the commonest mode of trauma (62.5%). These results
are in correlation with the above mentioned studies.This group represents the economically active age and
portrays an economic loss to the family and the nation and the reason for their high incidence of splenic injuries
reflects their high activity levels and participation in high-risk activities.
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STUDY Age Sex Mode of injury
Ting-Min Hsieh et al® mean age 31.5 Male (62%) RTA
John L. Kendall et al™ mean age 31 Male (66%) RTA
Present study 20 - 39 years Male(75%) RTA

The fact that the economically productive age-group were mostly involved demands an urgent public
policy response. Male predominance in the present study is due to their increased participation in high-risk
activities. ldentification of risk taking behavior among trauma patients has potential significance for the
prevention of injuries. Road traffic accidents have been reported to be the commonest cause of blunt splenic
injuries in most studies as supported by the present study High incidence of road traffic accidents in our study
may be attributed to recklessness and negligence of the driver, poor maintenance of vehicles, driving under the
influence of alcohol or drugs and complete disregard of traffic laws. Improvement in road conditions,
prevention of overloading of commuter vehicles, maintenance of vehicles and encouraging enforcement of
traffic laws will decrease the frequency and extent of these injuries.

In our study the most common symptoms and signs that the patients presented with were abdominal
pain (90%) and abdominal tenderness (85%) which are in correlation with the findings in the study conducted
by John L. Kendall et al. Most patients with minor focal injury to the spleen present with complaints of right
upper quadrant abdominal pain. Left shoulder tenderness may also be present as a result of subdiaphragmatic
nerve root irritation with referred pain.

With free intraperitoneal blood, diffuse abdominal pain, peritoneal irritation, and rebound tenderness
are more likely. If the intra-abdominal bleeding exceeds 5-10% of blood volume, clinical signs of early shock
may manifest. Signs include tachycardia, tachypnea, restlessness, and anxiety. Patients may have mild pallor
noted by friends and family. Clinical signs include decreased capillary refill and decreased pulse pressure. With
increasing blood loss into the abdominal cavity, abdominal distension, peritoneal signs, and overt shock may be
observed. Hypotension in a patient with a suspected splenic injury, especially if young and previously healthy,
is a grave sign and should prompt immediate evaluation and intervention.

Despite the fact that injury-arrival time did not significantly affect the outcome of our patients in term
of length of hospital stay and mortality, the author of the present study still believes that prolonged injury-
arrival time contributes significantly to high morbidity and mortality among patients. Early presentation to
hospitals and definitive treatment of these injuries has been reported to reduce mortality and morbidity
associated with the disease’ .

In the present study, none of our patients had received any pre-hospital care at the site of injury and
majority of them were brought in by relatives, friends or police.Similar observations have been noted in other
studies in developing countries™™ The lack of advanced pre-hospital care in our environment coupled with
ineffective ambulance system for transportation of patients to hospitals is a major challenge in providing care
for trauma patients and have contributed significantly to poor outcome of these patients due to delay in
definitive management.

In a study conducted by Bhatacharya B et al <, it was mentioned that rib fractures remain as markers for
increased likelihood of solid organ injuries following blunt trauma regardless of modality by which they are
diagnosed — chest x-ray or CT scan. Such rib fractures detected on CT scanning but missed on chest x-ray still
remain as the markers of increased likelihood of solid organ injury. In addition, such patients are also likely to
have spine and pelvic fractures, and they should surveyed.

The findings of the present study are in correlation with the above study. Rib fractures were commonly
associated injuries. The pattern of associated injuries in this study is in agreement with findings from other
studies done elsewhere’®. The presence of associated injuries is an important determinant of the outcome of
splenic injury patients™. In the present study, the presence of associated injuries was found to be significantly
associated with both mortality and length of hospital stay (morbidity). Early recognition and treatment of
associated injuries is important in order to reduce mortality and morbidity associated with splenic injuries.

Ali Feyzi et al™* conducted a study on the diagnostic accuracy of ultrasonography in detection of blunt
abdominal trauma and comparison of early and late ultrasonography 24 hours after trauma. Sensitivity,
specificity, negative predictive value, positive predictive value and accuracy of ultrasound were 97%, 98.1%,
99.7%, 83% and 98% respectively. Results obtained from this study indicate that negative ultrasound findings
associated with negative clinical observation virtually exclude abdominal injury, and confirmation by
performing other tests is unnecessary.

In a study conducted by Golett, Orlando MD et al”® accuracy of ultrasonography (US) in detecting
abdominal lesions and free fluid collections in patients with blunt abdominal trauma was evaluated in 250
patients. The overall sensitivity of US in detecting free fluid collection was 98% (51 of 52 cases) with a
specificity of 99% and a positive predictive value of 100%. The overall sensitivity was 93% in spleen injuries,
80% in liver injuries, and 100% in kidney lesions with a positive predictive value of 93%, 100%, and 100%, and
a specificity of 99%, 100%, and 100%, respectively.

|72
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These findings are in correlation with our study showing sensitivity of 82.5% and specificity of 96.4%
for blunt splenic injury.

Figure 2 - Ultrasonography of splenic injury

We, like most trauma centers, have begun to employ ultrasonography as our initial screening tool for
abdominal injury. Ultrasonography is a rapid, sensitive test for determining the presence of free intra-abdominal
fluid, yet it is not as sensitive as CT in determining the source of the fluid. Our current algorithm for the
evaluation of blunt abdominal trauma preferentially uses abdominal ultrasonography in both stable and unstable
patients as the initial screening tool. Stable patients undergo CT scanning if ultrasonography results are
abnormal or if the patient has an indication for another type of CT.

STUDY SENSITIVITY SPECIFICITY
Golett, Orlando MD et al’® 93% 99%

Ali Feyzi et al™® 97% 98.1%

Present study 82.5% 96.4%

By increasing the use of ultrasonography and decreasing the use of abdominal CT, we decrease costs
but increase the possibility of missed splenic injuries.

The most accepted grading scale for splenic injury was established by the American Association for the
Surgery of Trauma in 1987 and revised in 1997 (FIGURE 1).

Figure 4 - Grades of Splenic Injury
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In general, the lower the injury grade the more likely the patient can be managed non-operatively.
However, CT scan is notorious for underestimating injury grade,® so injury grade alone should not guide the
surgeon for management.

Many studies have been conducted to evaluate the imaging characteristics of splenic trauma with CT
and to address the outcome of conservative treatment.. At most institutions, CT is the modality of choice for
evaluation of blunt abdominal trauma. Overall, sensitivity and specificity are high for detection of splenic
trauma.Haemoperitoneum almost always accompanies splenic injury. Uncommonly, a perisplenic clot is present
without evidence for capsular disruption, which has been reported in approximately 9% of patients and is
termed the sentinel clot (11) .

The CT appearance of intraperitoneal blood depends on the age and physical state of the clot.
Immediately after haemorrhage, intraperitoneal blood has the same attenuation as circulating blood of 20-30
HU. However, attenuation values less than 20 HU are a frequent finding in the acute setting (12).The proposed
reason for this is that blood, being a strong peritoneal irritant, causes a local inflammatory response with
transudation of fluid across the peritoneum. Transudate fluid mixes with and dilutesthe blood before coagulation
begins, decreasing the attenuation. Within hours, a clot forms.

Hemoperitoneum does not indicate whether active hemorrhage is present. Repeat imaging, as clinically
warranted, can aid in detecting ongoing hemorrhage. Increasing hematoma size or changes in character contrary
to the expected sequence are indications of continued hemorrhage. In most instances, hemoperitoneum
significantly resolves within 1 week.

In one study, intra-abdominal hematoma with a stable appearance 3-7 days after injury was suggestive
of continued hemorrhage. Depending on the physical state of the existing hematoma, fresh blood appears either
relatively hypoattenuating or hyperattenuating.On contrast-enhanced CT, extrasplenic extravasation of contrast
material rarely is seen. When extravasation occurs, patients most likely have hemodynamic instability and
proceed to laparotomy.

However, an intraparenchymal vascular blush may appear as single or multiple well-defined areas of
contrast material collection when a bolus injection is performed. Hyperattenuating areas represent localized
areas of contrast material extravasation from pseudoaneurysms or arteriovenous fistulas (14, 15).
Pseudoaneurysm formation is reportedly a delayed finding in 10% of patients with splenic injury (16).The
presence of a pseudoaneurysm is a strong predictor of NOM failure. Davis et al found that of patients in whom
conservative treatment failed, CT scans in 67% demonstrated a contrast blush. Note that 74% of
pseudoaneurysms were not documented on the initial CT scan; this observation provides strong support for
repeat examination in patients who receive conservative treatment (16).

Many authors have attempted to develop grading systems and delineate specific findings to predict the
need for laparotomy and assess the success of conservative treatment. Resciniti et al proposed a CT scoring
system to address the need as follows (17).

Splenic parenchyma Intact - O
Laceration (thin, linear defect) - 1
Fracture (thick, irregular defect) - 2
Shattered — 3

Splenic capsule Intact - 0
Perisplenic fluid present — 1

Abdominal fluid No fluid - 0
Any fluid except perisplenic — 1

Pelvic fluid No fluid - 0
Any pelvic fluid — 1

In adult patients with a total CT score of less than 2.5, nonsurgical treatment was successful in all
patients. A score of 2.5 or more is correlated with a 46% likelihood of successful nonsurgical treatment. In one
study, all pediatric patients younger than 17 years had successful conservative treatment without delayed
complications irrespective of the score. A subsequent study elucidated potential errors of the scoring system,
particularly in discriminating subcapsular from perisplenic fluid and accounting for interobserver variability(
18). However, 13 of 15 patients treated nonsurgically who had a score of less than 2.5 had favorable outcomes.

The limitations of CT scanning are few but possibly important. The most detrimental limitation to
confident interpretation of a CT scan is motion artifact. The sensitivity for the detection of a splenic injury
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decreases precipitously if the patient cannot remain still on the scanning table. Adequate sedation is essential in
such patients. Overall, the sensitivity and specificity of CT in the detection of splenic injury is close to 100% .

Figure 5 : SubcapsularSplenic Hematoma And Laceration From Capsule To Hilum With
Intraparenchymal Hematoma

Other investigations - Angiography

Splenic trauma can produce a wide variety of angiographic findings, either directly or indirectly.
Indirect signs include displacement of the spleen from the abdominal wall and avascular parenchymal areas
from hematoma. Parenchymal hematoma usually demonstrates hazy borders with splaying of the surrounding
vessels.

The most reliable angiographic sign of splenic trauma is contrast-material extravasation, either
parenchymal or extrasplenic. At times, extravasation may be observed only after the administration of
vasopressin or epinephrine. These medications enhance detection of vascular injury by increasing precapillary
arteriolar resistance. Abrupt cutoff of vessels, vessel wall irregularity, pseudoaneurysms, and early filling of
splenic vein are findings of traumatic injury.

The liberalization of treatment for blunt splenic trauma over the last decade has increased the role of
angiography. Interest in splenic angiography has also been sparked by the inadequacy of CT grading systems to
predict successful nonoperative treatment in certain patients. As a result, angiography has been used to elucidate
risk factors for delayed complications of splenic injury. The literature reports an approximate 5% incidence of
delayed hemorrhage more than 4 days after injury (30)

Figure 7 - Splenic Artery Aneurysm With Intraparenchymal Hematoma
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The criteria for nonoperative management of splenic injuries in adults have traditionally included (1)
Hemodynamic stability after minimal fluid resuscitation;

(2) Documentation of splenic injury by imaging techniques; (3) Absence of a serious associated intra-abdominal
injury; (4) No altered level of consciousness that may interfere with serial abdominal examinations; and (5) Age
younger than 55 years.'*®” Recently, there has been a trend toward liberalization of these criteria, as more
surgeons become comfortable with nonoperative management.” "

At our institution, there are no specific guidelines for management of blunt splenic injuries. The only definite
requirement for nonoperative management is that the patient be hemodynamically stable. Age is not considered
a contraindication, nor is the presence of a head injury. Transfusion remains a variable that changes from patient
to patient.

Risk of transfusion and nonoperative management of splenic injury have remained controversia
despite the decreased risk of transfusion-related infections.®

In the past, patients selected for nonoperative management were routinely prescribed several days of
bed rest, given nothing by mouth, and had nasogastric decompression. The patient's hemoglobin level and
abdominal examination results were checked frequently during the first 24 hours and then less frequently as the
patient's condition dictated. Follow-up CT scans were done to document resolution of the injury.®2% The overall
duration of hospitalization for isolated splenic injury was 5 to 10 days, depending on the patient and the degree
of injury.

This scenario is being challenged in today's managed care environment. We rarely use nasogastric
decompression for the isolated splenic injury. Patients are fed and mobilized much quicker than in the past
because we are being asked to discharge patients from the hospital sooner. Follow-up studies are obtained only
when indicated by the clinical examination results.®

I,BO

Robert J. Baker®, MD, Chicago, IlI: This manuscript is concise, to the point, and it adds significantly to the
body of information about nonoperative management of splenic trauma in adults.It is important that the age of
the patient was not a contraindication to nonoperative management.

The literature is replete with contributions, largely before 1990 but also in more recent papers,
proposing that patients older than 55 years should not be managed nonoperatively. There are patients in this
group, and the oldest in the manuscript was 91 years of age, who were managed without operation. The current
trend is to do just that. The second issue relates to CT scanning in splenic trauma. A number of authors have
adopted the Buntain classification of splenic trauma, grading it 1 to 6, proposing that this is a viable way to
differentiate patients who should be operated on from those best treated nonoperatively.There are 2 major
concerns with nonoperative treatment, the first of which is that no other injuries be missed; there were no
missed injuries in this series. The other is that with nonoperative therapy, splenic salvage is often compromised
after a delay and it may then not be possible to repair the spleen when operation becomes necessary.

In the current study, 27 patients out of 40 were managed conservatively. Most being Grade | injuries.
Only one Grade IV splenic injury was treated conservatively who died during treatment. At our institution,
advanced age is not a contraindication for NOM. An important factor in our decision making is whether
comorbid disease exists. Elderly patients appear to have a higher failure rate. If they have comorbid disease,
failure may lead to an adverse outcome. As far as the use of the CT scan results to decide whether early
operations would be performed, I believe that we follow the national trend. Grade 1, 2, and 3 splenic injuries
would be managed nonoperatively unless the patient is hemodynamically unstable or has evidence of a hollow
viscus injury. 84% of the conservatively managed patients required blood transfusions. The patients that were
treated surgically had injuries of Grade 11l and above, all of whom required blood transfusions post operatively.

In the present study, more than 65% of patients had grade Ill and above splenic injuries which is
agreement with other studies in developing countries®® Carlin et al’* found that the need for splenectomy was
most significantly correlated with higher grades of splenic injury as supported by the present study.In recent
years the policy of spleen conservation at operation has been established due to its important role in cellular and
humoral immunity and the danger of overwhelming sepsis in asplenic patients**®-°.

The recognition that patients without a spleen have an increased risk of death from overwhelming
infection, led surgeons to consider methods of splenic preservation and with the introduction of the CT scan,
non-operative management became popular and then predominant™

Today, 90% of blunt pediatric splenic injuries and about 60-70% of adult ones are managed non-
operatively in the West and other developed countries®® ", In the present study, 30% of patients were treated
operatively and (17.5%) of patients underwent splenectomy. High incidence of splenectomy in our study is
attributed to number of patients with higher grades of splenic injury. Also, unlike in western countries where
patients present within few hours of injury and in relatively stable clinical state® most of our patients (65%)
presented to the A & E department in poor clinical state within 6 - 15 hours of injury. Sclafani et al® and
Hagiwara et al*®® have described SAE techniques dependent on angiographic findings. The visualization of
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extrasplenic extravasation was treated with selective Gelfoam embolization or superselective gelatin sponge
particle injection, respectively, followed by main SAE by means of coil occlusion. Main SAE alone was
performed if intraparenchymal contrast-material extravasation was the only finding.

The treatment of posttraumatic arteriovenous fistulas and pseudoaneurysms appears to require a
different approach. Arteriovenous fistulas probably remain patent after main SAE, and they have been reported
by Hagiwara et al*®.Many investigators have reported the use of superselective coil embolization without main
SAE to be successful in these patients®™ The complication rate of SAE appears to be sufficiently low that it is
not a significant concern compared with that of splenectomy. Data by Mozes et al showed a 2.4% (3 of 126)
mortality within the first 6 months, compared with an 8% (2 of 25) mortality associated with splenectomy. Both
deaths related to splenectomy were associated with postoperative pancreatitis. Statistics reported by Mozes et al
were based on the embolization of no more than 60-70% of splenic tissue (34). Others have confirmed the
unacceptably high morbidity and mortality rates involved with excessive tissue embolization or attempted
nonsurgical splenectomy. Morbidity rates as high as 79% (35) and mortality rates ranging from 12% (36) to
43% (35) have been reported in the literature.

Lack of dedicated trauma centers for caring of trauma patients is a major problem in our community
and the intensive care unit (ICU) at our hospital is unable to cope up with a large number of trauma patients as a
result majority of patients are still admitted and managed in general surgical wards which are not well equipped
in managing trauma patients. In the present study, ICU admission was influenced by injury grade, amount of
haemoperitoneum, transfusion requirements, presence of coagulopathy, associated injuries or presence of
comorbidity.

The presence of complications has an impact on the final outcome of patients presenting with splenic
injuries as supported by the present study. Splenic injuries are commonly associated with other injuries and
these may complicate the management and affect the outcome®’. The pattern of complications in the present
study is similar to what was reported by others®®*

Early recognition and management of complications following splenic injury is of paramount in
reducing the morbidity and mortality resulting from these injuries.

The length of hospital stay has been reported to be an important measure of morbidity among trauma
patients. Prolonged hospitalization is associated with an unacceptable burden on resources for health and
undermines the productive capacity of the population through time lost during hospitalization and disability®.
The overall length of hospitalization for both survivors and non-survivors in our study were found to be higher
than that reported by other authors®™ 3. This can be explained by the presence of severe trauma patients and
large number of patients with associated injuries.The overall mortality rate in this study was 5%, Factors
responsible for mortality in our study included advanced patient's age, associated injuries, trauma scores, grade
of splenic injuries, admission systolic blood pressure < 90 mmHg, estimated blood loss > 2000 ml,
postoperative complications

Post-splenectomy vaccination against encapsulated organisms is highly recommended for all
splenectomised patients for trauma before their discharge from hospital, with re-vaccination every 5-10 years
and additional antibiotic prophylaxis to compensate for the documented occasional vaccination failure®™ .
However, in our environment, the majority of patients post splenectomy fail to attend the follow-up clinic,
making further management in those patients problematic. For these reasons, every attempt must be made for
splenic salvage.

This observation calls for training of junior surgical staff in methods of splenic salvage
(splenorrhaphy). In the present study, our patients received post-splenectomy vaccination. Post-vaccination
health education should be given to all splenectomised patients regarding the risk, the importance of prompt
diagnosis and treatment of infection, and the need for strong compliance with anti-malarial prophylaxis.

Self discharge by patient against medical advice is a recognized problem in our setting and this is
rampant, especially amongst trauma patients™. Similarly, poor follow up visits after discharge from hospitals
remain a cause for concern. These issues are often the results of poverty, long distance from the hospitals and
ignorance. Delayed presentation, lack of Focused Assessment using Sonography in Trauma (FAST) and
irregular availability of CT scan (due to breakdown or inability of patients to afford), unavailability of
interventional radiology, inadequate ICUs, limited vaccination, discharge against medical advice, and the large
number of loss to follow up were the major limitations of this study. Also, since our duration of follow up was
relatively short, we could not estimate the long term outcome of both surgical and non-surgical management of
splenic injuries. However, despite these limitations, the study has provided local data that can be utilized by
health care providers to plan for preventive strategies as well as establishment of management guidelines for
patients with traumatic splenic injuries. The challenges identified in the management of patients with splenic
injuries in our setting need to be addressed, in order to deliver optimal trauma care for the victims of splenic
injuries.
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Nonsurgical management is becoming the preferred treatment method for adult patients who are
hemodynamically stable and have blunt splenic injuries. To attempt nonsurgical management, it is important to
identify and characterize not only the splenic injury but also any concurrent injury to the solid viscera,
mesentery and bowel, or retroperitoneum that may require surgery®®"%,

In this study, nonsurgical management ultimately was successful in 26 (70%) of the 40 patients who
presented with blunt splenic injuries.

VI.  Conclusion
This was a prospective study of 40 cases of splenic injuries amongst blunt abdominal trauma patients in
NRI General Hospital, Chinakakani from a period between October 2013 - September 2015.
Conclusions from the study .

1. Splenic injuries were mostly seen in the age group of 20-39 years (55%), which form the young and
economically productive group. Males were predominantly affected (75%).

2. Road traffic accidents were the most common cause in splenic injuries (62.5%).

3. A thorough and repeated clinical examination and appropriate diagnostic investigations lead to successful
treatment in these patients.

4. Conservative management has increased acceptance and is successful in selected patients, guided by
modern imaging modalities.

5. Ultrasound examination is 82.5% sensitive and 96.4% specific in identifying spleen injuries and free fluid,
and is a useful tool in rapid assessment and evaluation of blunt trauma patients.

6. The most common injuries associated with splenic injury in the present study were left rib fractures(20%).

7. Associated extra abdominal injuries like head, thoracic and orthopedic injuries were found in two cases in
the present study. This significantly influenced the morbidity .

8. Post operative complications like wound infection, dehiscence, respiratory infections and pancreatic fistula
were noted in operatively managed patients and this study showed a mortality of 5%.

9. In this clinical study at our tertiary care center, most of the splenic injuries in BAT were managed non-
operatively (67.5%).
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