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Abstract

After an initial traumatic brain injury, it was hypothesized that systemic inflammation contributes to
secondary brain injury. Our study aims to observe the effect of splenectomy on mortality in patients with
concomitant splenic injury and head injury. A retrospective study which involved 243 cases, out of
which 119 patients had splenectomy for grade 4,5 splenic injury or hemodynamic instability.

We observed that the mortality was 67% in moderate head injury patients and 72.7% in severe head
injury patients who underwent splenectomy. We conclude that the mortality in patients with concomitant
splenic injury and head injury patients increases with increase in severity of head injury.
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Introduction

The most frequently injured intra-abdominal organ from blunt trauma is spleen ™. Splenectomy was the
treatment of choice for splenic injuries for most of the twentieth century . Reports detailed the
significance and seriousness of asplenic sepsis, in hemodynamically stable patients, non-operative
management (NOM) became more attractive for blunt splenic injuries * . The frequency of operative
complications associated with splenectomy was the other impetus for this shift ®.. Non operative
management experiences in children and adults have been successfully reported by numerous
investigators since then ¢,

If the patients had isolated low-grade splenic injuries and were neurologically intact they were selected
for NOM in initial days. For concomitant traumatic brain injury (TBI) and higher grades of splenic
injury, more recent reports have broadened the selection criteria 2. All blunt splenic injuries (n = 22
887) entered into the US National Trauma Data Bank from 1997 to 2003 were analysed by Watson and
colleagues ™. The frequency of attempted NOM for severe splenic injuries increased from 20.9% in
1997 to 43.4% in 2003 as per their report. 30% of these patients with severe splenic injuries also had
accompanying severe TBI (Glasgow Coma Scale [GCS] score < 9).

In patients with severe TBI there are several reasons to suspect that NOM can be worse. The
complications of NOM may be detrimental to brain injury. Hypotension is one such major complication
12 Hypotension can ensue from the resulting hemorrhage whenever NOM fails. A single episode of
hypotension will double the mortality in patients with severe TBI compared with stable patients 7.
Increased exposure to allogenic blood products; Is another potential complication of NOM 2, an
increase in requirements of blood transfusion also indicates that NOM has failed. Due to both short-term
causes, such as sepsis, major transfusion reactions, multiple organ failure, and long-term causes, such as
transfusion-related infections (HIV, hepatitis B and C), in trauma patients blood transfusions are
associated with increased risk of mortality %,

The optimal management strategy for splenic injuries in patients with severe brain injury remains
controversial. The patient level data on demographics, injury pattern, comorbidities and in hospital
management including surgical interventions eg. splenectomy, as well as outcomes from the injury until
hospital discharge were collected retrospectively by the authors. We present our experience of the
systematic analysis of the course of TBI patients with or without splenectomy in our institute over a
period of 5 years.

Aims and Objectives

To look for effect of splenectomy on survival in patients with mild/moderate and severe concomitant
head injury.
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Materials and Methods
A retrospective study of 5 years was conducted in a tertiary care hospital.

Inclusion criteria
a) All patients within the age group of 15 to 75 years with CT proven head injury and isolated splenic
injury.

Exclusion criteria

a) Patients with polytrauma - concomitant chest/ other abdominal solid organs/ pelvic injury.
b) Patients on oral anticoagulants/anti platelet therapy.

c) Patients with Chronic Systemic IlIness.

d) Patients not willing for surgery/unfit for surgery.

As soon as the patient presented to the hospital, Resuscitation was done according to ATLS guidelines,
after completion of primary survey, other concomitant organ injuries are ruled out. After initial
stabilization, CT brain and Whole body CT scan was done. And only those patients with head injury
associated with spleen injury were included.

Grade 4, 5 splenic injury and hemodynamically unstable cases were taken up for splenectomy
irrespective of grade of head injury.

Total of 243 patients were included in the study out of which 119(48.97%) underwent splenectomy, 14
patients underwent exclusive head injury operations, 10 patients had concomitant surgeries and the
remaining 110 were treated conservatively.

Results

Table 1: Grading of head injury

Mild head injury Moderate head injury Severe head injury
148 67 28
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Tale 2: Grading of Splenic Injury

Grade 1 58
Grade 2 71
Grade 3 49
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Grade 4 46
Grade 5 19

Table 3: Splenectomy in various grades of head injury

Grade of head injury Conservative Operative
Mild 80 68
Moderate 25 42
Severe 19 09

Both conservative and post-operative patients were monitored in Neuro ICU setup, with necessary blood
investigators and appropriate symptomatic treatment.

14 patients underwent concomitant operations of both splenectomy and some form of head injury
operation.

10 patients underwent only head injury surgeries who had conserved spleen.

Total of 24 patients underwent some form of head injury surgeries.

Table 4: Various Head injury operations

CT findings Number of patients Surgeries performed
EDH 7 Craniotomy and evacuation
SDH 11 Burr hole evacuation
ICH 5 Craniotomy and Decompression
Traumatic SAH with IVH 1 Extra ventricular drainage
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34 patients out of 110 conserved spleen patients underwent angioembolisation.
Out of 243 patients, 78 patients succumbed and the rest 165 survived the incident.

Table 5: Survival v/s Death in patients

Survived Succumbed
Conservative patients 81 29
Operated patients 52 49

68.5% of patients who were managed conservatively survived, whereas only 52.1% of operated patients
survived.

Table 6: Death amongst various grades of head injury

Death amongst operated patients | Death among patients with conservative management
Mild head injury 16 14
Moderate head injury 25 12
Severe head injury 8 03

In moderate head injury 37 patients died and amongst them 25 (67%) of patients had underwent
splenectomy. In severe head injury, 11 patients died of which 8 (72.7%) had underwent splenectomy.

Discussion

The leading cause of death and disability in young adults is Traumatic Brain Injury “*. Ongoing
ischemia leads to secondary brain injury and contributes to the overall mortality of TBI. The basis of the
modern medical management of TBI is avoiding hypotension and maintaining cerebral perfusion 1.

In blunt trauma patients, splenic injuries often accompany TBI. In hemodynamically stable patients,
there is substantial literature that supports NOM for isolated, blunt splenic injuries. The mortality from
asplenic sepsis and from operative complications increase the relative survival benefit of NOM over
immediate splenectomy.

The failure rate of non-operative management of splenic injuries can be reduced by Angioembolisation.
With the inclusion of angioembolization in the protocol for NOM the probability of failure rates of NOM
were reduced to below 10% for grade V injuries, according to recent reports /. Immediate splenectomy
would never result in a better survival benefit than NOM, as the 2 strategies are equivalent only,
irrespective of the grade of the splenic injury in this type of situation. All stable patients with blunt
splenic injury and severe TBI should undergo a trial of NOM at institutions where the failure rate of
NOM is below 20% irrespective of the grade of the splenic injury, henceforth.

Institutions that demonstrate high operative mortality from trauma splenectomies immediate
splenectomy, would not be appropriate. Likewise, because of inadequate resuscitation by anesthesia or
because of poor selection, patients undergoing immediate splenectomy were frequently noted to be
hypotensive intraoperatively, immediate splenectomy would no longer be the appropriate initial strategy.
The survival advantage of performing immediate splenectomies in severe TBI patients with high grade
splenic injuries would decrease, if surgeons were not aggressive in reducing the mortality of asplenic

[24]
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sepsis (i.e., appropriate vaccinations and/or prophylactic antibiotic use),

Conclusion

1. Splenectomy was found to be harmful in patients with moderate and severe head injury through
multiple mechanisms as evident in our study.

2. Our observation showed that mortality increases in splenectomized patients, with the increase in
severity of head injury.

3. Head injury was found to be the major contributing factor for mortality through various immune
mechanisms in splenectomized patients which correlates with other animal studies.

4. Due to minimal study population (243) we can’t conclude on survival benefits of conservative
management in patients with concomitant TBI.
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