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ABSTRACT

INTRODUCTION: Spleen is the most commonly injured organ in blunt abdominal trauma. Once the diagnosis was

established in the past, splenectomy was the only option available.
METHODS AND RESULTS: The study is a hospital based observational study. All the cases admitted in the emergency department and surgical
wards which satisfy the inclusion criteria were included in the study. From December 2016 to 2017, 30 cases with only splenic injuries were
studied who got admitted to surgical units in Sri Venkateswara Ramanarayan Ruia hospital, Tirupathi. 63.33% of patients were managed non-
operatively successfully. Rest 36.66% cases were taken up for surgery due to instability in their hemodynamic status.
CONCLUSION: CECT abdomen is the investigation of choice in patients with splenic injuries. Grade of injury, age of the patient are no more the
criteria for not preferring NOM. NOM is becoming the gold standard treatment for BSI.
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INTRODUCTION

Spleen is the most commonly injured organ in blunt abdominal trauma.
Once the diagnosis was established in the past, splenectomy was the
only option available until Singer described overwhelming post-
splenectomy infection (OPSI) in 1973. A mortality rate in excess of
50% and a lifetime incidence of 2% in patients after splenectomy from
OPSI and has resulted in splenic preservation or non-operative
management (NOM) becoming the preferred treatment for
haemodynamically stable patients.”

With the advancement in diagnostic facilities, availability of blood
products, well established surgical intensive care units spleen can be
salvaged in almost all hemodynamically stable patients as been chosen
to study the splenic injuries in blunt trauma.

AIMSAND OBJECTIVES

The main aims and objectives of the present study are:

1. To evaluate the incidence of splenic injuries in blunt trauma to
abdomen attending to emergency department.

2. To evaluate the various aetiological factors for the splenic injuries
in blunt trauma to abdomen.

3. To evaluate the management of splenic injuries in blunt trauma to
abdomen with aim of salvaging spleen in order to decrease
morbidity and mortality.

4. To evaluate the complications associated with respective
management modalities.

A total of 30 cases with only splenic injury are included in the study.
Decision on patient management mainly depended on the stable
haemodynamic ’ of the patient and partly on the investigations.

METHODOLOGY

The study is a hospital based observational study. All the cases
admitted in the emergency department and surgical wards which
satisfy the inclusion criteria were included in the study. The duration of
study was one year from the approval from the ethical committee.

INCLUSION CRITERIA: All patients of age 14 years and above
with isolated splenic injury due to blunt injury to abdomen will be
included in the study.

EXCLUSION CRITERIA: Patients with associated other solid
organ and hollow viscus injuries of abdomen are excluded from the
study.

STUDY METHODS:

a) Direct interview with the patient or patient relatives
accompanying the patientand detailed history will be noted.

b) Thorough clinical examination and findings will be noted.

¢) X-ray abdomen, ultrasound abdomen, CT scan abdomen will be

performed.

STATISTICAL ANALYSIS: The data will be analysed by using EPI
INFO VERSION 7.2, and appropriate significance tests.

OBSERVATIONSAND RESULTS:

From December 2016 to 2017, 30 cases with only splenic injuries were
studied who got admitted to surgical units in Sri Venkateswara
ramanarayan ruia hospital, tirupathi.

Among 30 cases, 24 patients were male accounting for 80% of study
population and 5 were females accounting for 20%. In this study majority
of the patients belonged to 31 —40 years accounting for 36.66% followed
by 21— 30 years age group. In 63.33% patients Road traffic accident was
the commonest mode followed by fall from height in 26.66%. Least
common was blow with blunt object in 10%.96.66% of the patients in
this study presented with abdominal pain and , followed by abdominal
distension in 46.66%,. Kehr's sign was positive in 43.33% in this study.
Associated injury along with abdominal injury was present in 26 cases.
The common extra abdominal injury was rib fractures followed by soft
tissue injuries, orthopaedic injury and head injuries.

USGABDOMEN
Table no 1: showing ultra sound scan of abdomen findings of
subjects at presentation

FAST NO OF CASES | PERCENTAGE
FREE FLUID PRESENT 27 90
FREE FLUID ABSENT 3 10

USG FINDINGS IN ULTRA SOUND ABDOMEN

\

W FREE FLUID PRESENT
m FREE FLUID ABSENT

Fig No 1 USG Findings in Ultra Sound Abdomen

CT GRADING
Table no 2
CT GRADE OF NO OF PERCENTAG
INJURY CASES E
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TYPE OF NO OF CASES PERCENAGE
MANGEMENT
OPERATIVE 11 36.66
NON OPERATIVE 19 63.33
GRADE 1 3 10
GRADE 2 5 16.66
GRADE 3 9 30
GRADE 4 6 20
GRADE 5 4 13.33

CECT abdomen was done in almost all cases. 3 cases who were
haemodynamically unstable even after resuscitation and patients who
were in shock with high clinical suspicion of splenic injury were
directly taken up for exploratory laparotomy. All those 3 patients had
shattered spleen/avulsion of splenic pedicle (grade 5) on exploration.

RATIO OF OPERATIVE TO NON OPERATIVE
MANAGEMENTTYPE OF MANGEMENT
Figure no 3

GRAPHICAL REPRESENTATION OF TYPE OF
MANAGEMENT

W OPERATIVE
' NON OPERATIVE

63.33% of patients were managed non- operatively successfully. Rest
36.66% cases were taken up for surgery due to instability in their
haemodynamic status. All patients operated underwent exploratory
laparotomy and splenectomy

SPLENIC GRADESAND THEIR
ESPECTIVE MANAGEMENT
Tableno 4
GRADE OF| NO OF NO OF NO OF |TOTALNO
INJURY | CASES [NOM CASES| CASES | OF CASES
CONVERT | OPERATE
ED FROM D
NOM TO
OPERATE
GRADE 1 3 3 0 0
GRADE 2 5 5 0 0
GRADE 3 9 8 0 1
GRADE 4 6 5 2 3
GRADE 5 7 0 0 7

Almost all cases with splenic grades 1-3 were managed conservatively
except for one case with grade three who was taken up for exploration
directly as this case was haemodynamically unstable. Two cases with
grade 4 were converted from NOM to OM. All patients with grade 5
injuries were directly taken up for exploratory laparotomy.

COMPLICATIONS IN OPERATED PATIENTS

Tableno 5

COMPLICATION NO OF |PERCENTAGE

CASES |(%)

WOUND INFECTION 4 13.33

WOUND DEHISCENCE 1 3.33
RESPIRATORY COMPLICATIONS |3 10

INTRA ABDOMINAL ABSCESS 1 3.33

OPSI 0 0

Infection at sutured site was the commonest complication in 13.33% of
patients and the least common was intra-abdominal abscess seen in
3.33% of patients. No patients suffered from OPSI.

Complications in NOM patients:

Tableno 6

COMPLICATIONS [NO OF CASES PERCENTAGE
RESPIRATORY 3 10
COMPLICATIONS

INTRA ABDOMINAL| 1 3.33

ABSCESS

4 patients developed complications in NOM, among which 3 patients
had respiratory complications like pneumonia, haemothorax etc.
Haemothorax was managed by inserting ICD and drain was removed
after the noticing the full expansion of left lung on radiography. One
patient developed Intra-abdominal abscess which was managed by
draining the collection under ultrasound guidance

Total 2 patients died postoperatively and there was no mortality in the
patients who underwent non operative management. Both the patients
died within 72 hours of postoperative period due to ARDS. Their
Endotracheal tubes secretion culture was positive for klebsiella in one
patient and E.coli in the other patient. Their blood cultures were
negative. So, the present study has a mortality of 6.66%.

DISCUSSION

Benjamin etal, Dennis etal describe mean ages of splenic injury
between 30 and 36 years and a male preponderance of 60% to 84%. "
Indermeet S.Bhulla et al ” states that the most commonly affected
people are <55 years of age. The present study correlates with the
above study as 26 patients out of 30 patients belonged to age group less
than 55 years.

RTA is the most common mode of injury in blunt trauma to abdomen
due to increased number of vehicles. Another study done by Cocanour
CS et al * states that road traffic accident and fall from height together
are most injurious mechanisms in blunt trauma accounting for 92%
and 91% respectively of splenic injuries with assault constituting 1%
and 3.6% of injuries respectively. The present study closely correlates
with the above two studies.

In the present series abdominal pain was the most common symptom
and abdominal tenderness was the most common sign. This correlates
with the Dennis king study.

KEHR'S sign was positive in 43.3% of patients which correlates with
other study done by Rutkow IM’ (1978).

In the present study associated injuries were present in 20 patients
(66.6%) which almost correlate with the study done by Dannis King
(1981) "

Most common associated injury was rib fractures present in 36.6% of
patients. Isolated injuries to spleen were seen in 33.3% of patients. The
table below shows the comparison of associated injuries between the
present study and other studies

ASSOCIATED DAVID ET [KHANNA ET|PRESENT
INJURY AL AL SERIES
Head injury 9% 12% 3.33%

Rib fractures 27% 24% 36.66%
Orthopaedic injury  |15% 27% 10%

Soft tissue injury 12% 16.66%

ULTRASONOGRAPHY OFABDOMEN (FAST):

The sensitivity of FAST in detecting free fluid in the abdomen in the
present study was 87.5%. When compared with other studies,
according to Vander Vlies CH et al " sensitivity of FAST in detecting
free fluid in the abdomen is >90% and 90-93% respectively

ADVANTAGES OF FAST:

1. FAST is rapid, repeatable, non-invasive and don't interfere with
any subsequent investigations.

2. In patients who are haemodynamically unstable FAST is very

useful.

DRAWBACKS OF FAST:

1. FAST has got low sensitivity for detecting and grading splenic
injuries.

2. FAST is observer dependent and it is uncommon to detect fluid
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volumes <250ml on fast, sensitivity of FAST varies.
3. Presence of organ injury in the absence of haemoperitoneum on
FAST canbe as highas 29 %. "

4.CT SCAN OFABDOMEN:

CT scan was done in almost all patients. 27 patients underwent CT scan
and were graded as per AAST recent guidelines. Remaining three
patients as they were haemodynamically unstable they were directly
taken up for exploratory laparotomy. In the present study, CT scan has
helped in identifying the splenic injuries efficiently increasing the
number of patients to be managed under NOM.

Use of CT scan in patients with splenic injury has resulted in an
increased incidence of diagnosis of splenic injury, with increasing
recognition of low-grade injuries. "

Therefore, CT is the investigation of choice in haemodynamically
stable patients with blunt trauma, with sensitivity and specificity of
96% for visualising direct splenic injury and is used as the primary
investigation in a management algorithm in these patients, and also in
patients in whom resuscitation restores haemodynamic stability " "
and the present study results also explains the same.

RATIO OF NON OPERATIVE TO OPERATIVE
MANAGEMENT:

Total of 19 patients were managed effectively with NOM i.e. 63.33%,
and 11 patients underwent surgery i.e. 36.66%. Among the operated
I1patients two patients were initially tried with NOM but as their
clinical condition and haemodynamic stability detoriated they were
taken up for immediate exploration.

NON OPERATIVE MANAGEMENT:

Atotal of 21 patients among the 30 patients were taken up for NOM in
the present study. Only 9.52% i.e. 2 cases among them who had grade 4
injury underwent surgery as their haemodynamic stability couldn't be
maintained. So this present study has got a success of 90.4% in
managing the patients effectively with NOM. The main criterion taken
up for NOM was a patient who was haemodynamically stable and who
had splenic injuries of grade 1-4.

AUTHOR PUBLISHED |[NO OF |NO OF SUCCESS
CASES |NOM OF NOM
CASES
Balaetal 18 (2007 64 51 100%
Sinha et al 19 |2008 21 11 91%
Giannopoulos |2009 30 22 86%
etal 20
Present series [NOT 30 21 90.4%
PUBLISHED

Table: showing comparison of success of NOM

In the protocol for NOM, the main issues to be addressed are

1. Regarding the high failure rates in patients with high splenic
grade.

2. Period of bed rest for patients in NOM.

3. Regardinghigh failure rates in patients with age > 55years.

4. Failurerates in high grade injuries

Pietzman et al *' demonstrated a significant failure rate of NOM in
relation to higher grades of injury. Failure rates were 19.6% of grade
111, 33.3% of grade IV and 75% of grade V.

Nix et al “” assessed age, injury grade, and haemodynamic status,
reporting that the only significant predictor for failure in their series
was injury grade. The present study also supports the same as 9.52%
failure rate was from grade 4 only.

CONCLUSIONS

Spleen is the most common solid organ to get injured in blunt injury to
the abdomen. Most common age group affected are between 31 — 40
years with male preponderance. CECT abdomen is the investigation of
choice in patients with splenic injuries. All patients feasible should
undergo cect abdomen as it guides in decision making by accurately
giving the injury grade and associated abdominal visceral injuries.
Grade of injury, age of the patient are no more the criteria for not
preferring NOM. With availability of well-established intensive care
units, facility for CECT abdomen, availability of blood and blood

products, availability of 24 hour operation theatres, and well surgical
experts. NOM is becoming the gold standard treatment for
BSI.Associated injuries like head injuries, thoracic injuries,
orthopaedic injuries influence the morbidity and mortality of the
patients.
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