
ORIGINAL RESEARCH PAPER

CASE SERIES OF NON-OPERATIVE MANAGEMENT VS OPERATIVE 
MANAGEMENT OF SPLEENIC INJURY AFTER BLUNT TRAUMA

Dr. Tulsi Chotai Resident Doctor, Department of Surgery, SMIMER Hospital, Surat

Dr. Vipul Trivedi*
Assistant Professor, Department of Surgery, SMIMER Hospital, Surat *Corresponding 
Author

Dr. Asif Memon Resident Doctor, Department of Surgery, SMIMER Hospital, Surat 

ABSTRACT
BACKGROUND: The spleen is the most easily injured organ in abdominal trauma. The conservative, operative approach has been challenged by 
several reports of successful non-operative management aided by the power of modern diagnostic imaging. The aim of our retrospective study was 
to compare non-operative management with surgery for cases of splenic injury.
METHODS: We compared fourteen patients who were treated with non-operative management (NOM) between May 2017 and April 2019 to 
twelve patients with similar pre-operative characteristics who underwent operative management (OM).
RESULTS: The average hospital stay was lower in the NOM group than in the OM group, although the difference was not statistically signicant. 
The NOM group required signicantly fewer transfusions, and no patients in the NOM group required admission to the intensive care unit. In 
contrast 83% of patients in the OM group were admitted to the intensive care unit. The failure rate of NOM was 14.3% in our experience.
CONCLUSION: In our experience, NOM is the treatment of choice for grade I, II and III blunt splenic injuries. NOM is slightly less than surgery, 
but this is an unadjusted comparison and the 95% condence  interval is extremely wide - from 0.04 to 16.99. Splenectomy was the chosen 
technique in patients who met  exclusion criteria for NOM, as well as for patients with grade IV and V injury.
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INTRODUCTION 
The spleen is the most easily injured organ in abdominal  trauma. 
Isolated splenic injuries can be found in about one-third of blunt 
trauma and in 25-30% of patients who suffered a trafc accident.[1] 
Substantial changes in the treatment of blunt splenic injuries (BSIs) 
have occurred in the last forty years. The history of the splenectomy 
can be traced back to Aristotle,[2] who was the rst person to consider 
the spleen to be a non-essential organ. The idea that a splenectomy is 
the only appropriate treatment for blunt splenic injuries (BSIs) was 
based on the concept that the spleen is a fragile, vascular structure 
unsuitable for suturing lacerations, that there  is a risk of 
uncontrollable bleeding in the absence of surgical removal, and the 
high mortality rate associated with non- operative management 
(NOM) (90-100%).[3] The rst change in the attitude towards OM 
occurred with the article by King and Schumacker in 1952, which 
showed that patients who underwent a splenectomy had a greater 
susceptibility to infection by Streptococcus pneumoniae.[4] In 1968, 
Upadhyaya and Simpson published a retrospective clinical analysis of 
52 children with splenic injury who under- went conservative medical 
treatment at the Hospital for Sick Children in Toronto.[5] The results of 
this study demonstrated that conservative treatment is efcacious in 
select patients. Currently, modern diagnostic imaging has enabled 
more accurate monitoring of BSIs and an improvement in 
interventional radiology techniques has encouraged the NOM 
approach.[6] Thus, a splenectomy is now one of several possible 
treatment choices, rather than the only accepted approach.

AIM
The aim of our retrospective study was to compare NOM with surgery.
 
MATERIALS AND METHODS
Between May 2017 and April 2019, we treated fourteen patients with 
BSIs with NOM at the General Surgery Ward of SMIMER Hospital in 
Surat. In more than half of the cases, the patients arrived to the 
emergency room after a car accident (65%). Accidental falls and 
occupational incidents each represented 15% of the causes. All 
patients underwent an initial assessment upon arrival to the emergency 
room using the Advanced Life Trauma Sup- port (ATLS) protocol that 
describes the absolute priorities using the acronym ABCDE: A 
(Airway), B (Breathing), C (Circulation), D (Disability) and E 
(Exposure).[1] Then, the patients underwent a FAST scan, which 
detects abdominal free uid with a high degree of accuracy and has 
good sensitivity for liver and spleen injuries. [7] Subsequent 
diagnostic procedures were utilized based on the hemodynamic 
stability of patients, evaluated according to the criteria established by 
ATLS, which recognizes three categories:

A. Hemodynamically stable
B. Hemodynamically stabilized
C. . Hemodynamically unstable.[7]

Group A consists of patients with normal vital signs and in- cludes 
subjects with a hemoperitoneum >500-1000cc who are 
hemodynamically stable after one bolus of crystalloids. Based on the 
ATLS protocol, a stable patient should receive an abdominal CT scan 
with contrast in order to assess the location and degree of parenchymal 
lesions, concomitant extra- abdominal injuries and the extent of the 
hemoperitoneum If the CT scan did not show “blushing,” we 
proceeded to NOM. However, if contrast medium was spreading 
during CT, patients were triaged to angioembolization (AE).

Patients included in category B are those with active bleeding 
requiring continuous hemodynamic support. The therapeutic approach 
has therefore been OM if early hemodynamic stabilization is not 
obtained, which would move patients to category A. Group C consists 
of hemodynamically unstable patients unresponsive to intravenous 
uids and intensive support. In these subjects, because of the severity 
of their condition, we used the principles of Damage Control to 
proceed with treatment, which is an approach based on controlling 
damage with the goal of helping the patient survive.[8] To dene the 
extent of the injury, we used the Organ Injury Scale of the American 
Association for the Surgery of Trauma (AAST), which describes 5 
grades of splenic injury[9] (Table 1). In our study, four patients 
undergoing NOM had a grade I injury, eight patients had a grade II 
injury and two patient had a grade III injury.

INCLUSION
 NOM was attempted in patients who satised the following :
1. Hemodynamic stability (systolic BP > 90 mmHg, HR <100 bpm);
2. Good response to prompt infusion of 2000 ml of crystalloid (i.e. 

Ringer's lactate - RLS), with return to normal vital signs
3. Splenic injury grade I, II, III
4. Hemoperitoneum only if itisextended to less than three 

abdominalquadrants;
5. concomitant abdominal injuries that did not require a surgical 

procedure.

During hospitalization, patients undergoing NOM were closely 
monitored using clinical and laboratory data to ensure that rapid 
intervention could be performed if needed.

In order to have a good OM group to compare to the NOM group, it was 
necessary to ensure that the characteristics of the patients in both 
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groups were similar. We picked patients for the OM group using the 
departmental medical records. The institutional review board 
approved the study design and waived the need for informed consent. 
The present study was strictly observational and did not interfere with 
the deci- sion-making process and clinical management.

We identied 19 patients managed operatively from May 2017 to April 
2019. The retrospective OM control group was created by choosing 
twelve patients who had similar characteristics to the NOM group, had 
been hemodynamically stable and had splenic lesions ranging from 
grade I to III. In total, there were fourteen patients in the NOM group 
(mean age 54.6 years) and twelve in the OM surgery (historical group). 
The preoperative characteristics of the two groups did not differ 
signicantly. The following data were collected and anlyzed: age, 
gender, vital signs at presentation, grade of splenic injury, Injury 
Severity Score (ISS),[10] concomitant injuries, in- juries requiring 
surgical procedures and simultaneous extra- abdominal pathologies.

Failure of NOM was dened by the occurrence of any of the following:
1. evidence of hemodynamic instability during monitoring, notably 

the development of hypotension;[11]
2. increasing hemoperitoneum, evidenced by ultrasonography and 

consequent reduction in hematocrit;
3. presence of active bleeding requiring transfusion of more than 4 

units of blood in the rst 24 hours to achieve hemo- dynamic 
stability;

4. development of complications;
5. patient rejection of NOM.

We have chosen to include the latter criterion in our study to ensure 
statistical accuracy (modied intention to treat[12,13]), although in the 
past literature, this criterion has not been used.
In our series, there were two cases of NOM failure.

The NOM failure occurred in a 41-year-old man and 45 year old, both 
of them had a grade III splenic injury and met the inclusion criteria for 
NOM, but who did not agree to NOM and thus received a splenectomy 
(Fig. 1).

Figure 1. (a, b) Abdominal CT with Contrast. There are hypodense 
areas diffusely throughout the majority of the spleen and a 
subcapscapular hematoma   with active bleeding.
There is no free peri-splenic uid

A 77-year-old man with a grade II splenic injury, who had been treated 
with arterial embolization of the splenic artery according to the 
inclusion criteria, died 13 days after the intervention from a 
myocardial infarction. This was the only patient in our study who 
underwent splenic artery embolization with spirals (Fig. 2) for a grade 
II splenic lesion with ongoing arterial bleeding seen on CT scan.

Figure 2. Splenic angioembolization. Distal selective embolization

RESULTS
This study included a total of 26 patients, 24 males and 2 females, 
whose mean age was 54 years. We compared fourteen patients who 
received NOM to twelve patients with similar pre- operative 
characteristics who underwent OM.

Twelve patients in the NOM group had concomitant traumatic injuries 
compared to ten in the OM group. In the OM patients, the concomitant 
injuries were mostly intra-abdominal, whereas in the NOM patients, 
they were mostly extra-abdominal. Forty-two percent of the 
concomitant injuries were intra-abdominal and 58% were extra-
abdominal. We noted an association between NOM and orthopedic 
injuries (57%) and OM with traumatic lesions of the pancreas (50%). 
Fur- thermore, 54% of our patients had comorbid conditions that must 
be considered in estimating mortality, although this was not 
statistically signicant (p=0.43). Thirty-one percent of the NOM had 
comorbidities compared to 23% of the OM group. The mean ISS of the 
OM group was 13.8 and was higher than the non-operative group that 
had a mean ISS of 8.8.

The  average length of hospital stay was lower in the NOM group 
(10.6±3.5 days) than in patients with OM (20.8±13.1 days), although 
the difference was not statistically signicant (p=0.09). The hospital 
stays were lengthy in both groups be- cause some patients had 
concomitant traumatic injuries. For example, in the NOM group, the 
patients with grade III lesions were monitored by ultrasound long to 
allow the reduction of hematoma liver. The NOM group required 
signicantly fewer transfusions (14% NOM vs. 83% OM) (p=0.03) 
(Fig. 3).

No patient in the NOM group needed care in the ICU, whereas 83% of 
patients recovering from surgery required admission to the ICU.

Our analysis revealed a slightly lower total morbidity in the 
splenectomy group (29% NOM vs. 17% OM) (p=0.62). In our study, 
the morbidity included acute respiratory failure, incisional hernia, 
non-healing surgical wound, acute myocardial infarction and 
concomitant traumatic injuries. Interventions for complications and 
readmissions were lower in the NOM group (0% NOM vs. 17% OM 
respectively) (p=0.41).

PRINT ISSN No. 2277 - 8179Volume-8 | Issue-6 | June-2019

 (a)  (b)  

Failure Age (years) Sex Grade Associated injuries Cause of failure

A.T. 41 Male III Fracture of left ribs 8, 9 ,10 at the posterior arch; minimal posterior, bilateral area of 
pulmonary contusion

Refusal of NOM

NON: Non-operative management.

Table 2. Description of case failure of NOM

The only readmission occurred one year after discharge and was 
secondary to an incisional hernia, which required a pros-thesis. In the 
non-operative group, there were no readmissions. In the splenectomy 
group, there were ten cases of acute respiratory failure, all treated with 
continuous mechanical ventilation for less than 96 consecutive hours 
in the ICU. There was no mortality difference between the two groups 
of patients (14% NOM vs. 17% OM) (p=0.91).The failure rate of NOM 
was 14.3% in our experience (Table 2).

Our NOM success rate was 85.7%, which is similar to the past 
literature, which quotes rates around 80%.[14]

There were no cases that required suspension of NOM and emergency 
laparotomy. This demonstrates the importance of an accurate 
assessment of patients on arrival and of using strict inclusion criteria 
for NOM. In 2005, the study by Peitzman[15] demonstrated that 30-
40% of NOM failures were due to inappropriate selection of patients, 
particularly with regards to hemodynamic instability and initial 
misdiagnosis.

It is also crucial to carefully monitor patients receiving NOM, 
according to the established protocol. It is important to note that when 
resuscitating  hypotensive  patients, large volumes of crystalloid given 
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early during admission before hemostasis has occurred may increase 
bleeding. Hypotension is commonly seen in trauma cases without 
cranial injury.[16]

In our analysis, the NOM failure rate was 14.3%, which is similar to the 
17% failure rate reported in previous studies. Our failure rate may be 
skewed by the criteria used to dene failure, as we used patient refusal 
of NOM as an indication of failure. In our study, two patients refused 
NOM and dramatically impacted the rate due to the small number of 
cases included in this study.

No complications occurred in patients who underwent NOM. We must 
however emphasize patients who under- went NOM had less severe 
spleen injuries due to the exclusion criteria for NOM.

The study by Di Saverio and Moore[17] highlighted how pa- tients 
with grade IV through V splenic injury were at in- creased risk for 
developing complications and had a higher NOM failure rate, even 
though NOM is being utilized increasingly more for high-grade 
lesions. Similarly, the study by Peitzman and Richardson[18] showed 
that the NOM failure rate was proportional to the splenic injury grade: 
5% in grade I, 10% in grade II, 20% in grade III, 33% in grade IV and 
75% in grade V. Comparable failure rates were seen in the study 
conducted by Velmahos[19] in 14 trauma centers, in which the failure 
rate was 34.5% for patients with grade IV lesions and 60% for grade V 
lesions.

A higher failure rate was found in the study by Malhotra,[20] which 
included patients with splenic and liver injuries that had either 
associated or single organ injuries. The failure rate for patients with 
associated injuries was 11.6% and 5.8% in patients with single organ 
injuries. It was not possible to compare these results to our study 
because patients in the Malhotra splenectomy group had a higher 
number of associated injuries.

Mortality in the NOM group was 14% in our study, and similarly, the 
rate was 12.6% in the past literature (12.6%).[15] The patient who died 
in the NOM group was a 77-year-old man in poor condition suffering 
from lung cancer with lymphatic and pleuric metastases who died of 
heart failure.

Mortality after NOM failure should be correlated with delayed 
treatment of any associated intra-abdominal injuries. It is estimated 
that reducing the delay in treatment of associated injuries would 
prevent mortality in 70% of cases.[15] Taking this into consideration, 
the presence of intra-abdominal injuries requiring surgical 
management is one of the NOM exclusion criteria used in this study.

Peitzman and Richardson[18] have described NOM as the treatment of 
choice in 61.5% of splenic injuries. However, in our study, NOM was 
only used for 27% of cases. This value is lower than the literature value 
because of the limited number of patients in this study and exclusion of 
patients with high grade lesions (IV and V) from the NOM group.

Treatment options seem to be inuenced by the type of hospital a 
patients presents to. An analysis of 14901 patients with splenic injury 
showed that NOM was attempted in 60% of cases in public academic 
hospitals and in 54% of cases in both non-academic and rural 
hospitals.[21] This difference points out the necessity of specialized 
equipment and staff for the management of polytrauma patients.

NOM, as described in literature, should be adopted in most patients 
with splenic injuries, especially when the injury is isolated, but surgery 
is necessary for select cases and should not be interpreted as a 
defeat.[22]

In the literature, there are no denitive and widely accepted guidelines 
on the appropriate length of hospitalization or follow-up. Non-
operative management can be advantageous as it preserves splenic 
function and prevents laparotomy-associated complications.[14] 
Nonetheless, there are some risks: delayed splenic rupture and delayed 
treatment of unrecognized intra-abdominal injuries. In 2006, the study 
by Franklin and Casós[23] described a mortality rate from 
Overwhelming Post-Splenectomy Infection (OPSI) of 1/10.000 for 
adult splenectomised patients. The odds of a patient dying from NOM 
are 20 times higher than this rate. Patients are now receiving more 
preventative treatment and are less likely to have OPSI. Our patients 
were vaccinated against Pneumococcus, Meningococcus and 

Haemophilus (ACWY quadrivalent meningococcal conjugate 
vaccine135 and ACT-HIB conjugated H. inuenzae type b-vaccine).

Limitations
In addition to potential bias due to temporal confounders (changes in 
aspects of management over time), there was an insufcient sample 
size to adjust for other potentially important confounders (age, 
concomitant abdominal injuries, injury severity as measured by any of 
the validated trauma scores, etc). These limitations introduce 
signicant potential for bias in the results.

CONCLUSIONS
In this study, patients with splenic injury treated operatively vs patients 
treated non- operatively between May 2017-April 2019. In our 
experience, NOM was the treatment of choice for multiple reasons in 
blunt splenic injuries grade I, II and III. NOM is slightly less than 
surgery, but this is an unadjusted comparison and the 95% condence 
interval is extremely wide - from 0.04 to 16.99. Splenectomy was the 
chosen technique in patients with ex- clusion criteria for NOM, as well 
as in those with grade IV and V injury. In the literature, the use of NOM 
in patients with grade IV and V splenic injuries is still under debate, 
and no unanimous opinion has been reached to date.

The authors make a lot of conclusions based on a very small sample 
size (n=26). The conclusions are not warranted based on the data. 
Therefore new and larger studies are needed in order to assess 
usefulness of conservative approach in IV and V grade and costs of 
NOM in all grades of splenic injury.
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