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Abstract

Introduction: Gadarif is an endemic area of medical disorders causing splenomegaly in patients who are also subjected to abdominal 
trauma. Despite the lack of resources, which make adherence to the international guidelines of NOMSI somehow difficult, we apply it based on 
clinical evaluation, laboratory tests and ultrasound.

Objectives: To study the outcome of NOMSI based on hemodynamic stability, ultrasound findings and follow-up.

Methods: A prospective analytic hospital based study conducted in Gadarif, Eastern Sudan from 2015 to 2019, including patients who were 
having splenic injury with no clear indication for immediate surgery.

Results: A total of 30 patients were included, of them 29 (96.7%) were male. Their age ranges between 7-65 years with the mean of 
29.8. Twenty patients (66.7%) presented within 24 hours from trauma, while the rest presented later. Three patients (10%) had no history 
of abdominal trauma, one is an epileptic and the other 2 had concomitant severe malaria. Hemodynamic instability at presentation was found 
in 14 patients (46.7 %). Left hypochondrial pain was the predominant symptom in 20 patients (66.7 %) and two thirds of patients had tender 
LHQ. More than half (53.3%) had splenic hematoma/laceration on initial ultrasound. We encountered 5 (16.6%) patients with pathological 
spleens of Malaria or Visceral Leishmaniasis (Kala-azar). Four patients (13.3%), of those who had increased spleen size on initial US scan, were 
hemodynamically unstable and required emergency splenectomy resulting in a success rate of NOMSI in 86.7%.

Conclusion: NOMSI based on clinical judgment and ultrasound examination in limited resources setup, is feasible and applicable with 
comparable success rates.  Further studies are needed to evaluate NOMSI in endemic areas with pathological spleen.
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Introduction

Splenic injuries whether from penetrating or blunt trauma to 
the abdomen are common and can be lethal. Spleen, along with 
the liver are the most commonly injured solid abdominal organ 
[1] and it is incidence may reach up to 45.6% in some studies [2]. 
Formerly splenectomy was the treatment of all splenic injuries, 
however, nowadays it has  been replaced by  NOMSI as the most 
common conservative method [3], thus preserving the spleen has 
a vital role in healthy immune function [4], yet splenectomy may 
still be required in some situations  [1].

In this case series we studied the feasibility of non-operative 
management in a limited resources hospital utilizing serial 
clinical assessment, laboratories investigations and abdominal 
ultra-sounds with a success rate of 86.7%.

Patients and Methods

This is a hospital based, prospective, observational analytic 
study conducted in Gadarif Teaching Hospital, Eastern Sudan, in 
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the Period between 2015 and 2019. All patients who presented 
with blunt trauma and confirmed splenic injury, whether healthy 
or diseased, were included governed with their hemodynamic 
instability (i.e.: one or more out-of-range vital sign measurements 
or clinical features of circulatory shock) [5,6]. Patients who 
presented in hypovolemic shock which failed to respond to 
resuscitation or penetrating abdominal trauma were taken 
directly to laparotomy was excluded. After explanation and signing 
an informed consent the data was collected by a senior surgical 
registrar using pretested questionnaire, which include socio-
demographic characteristics, history of trauma, time to hospital 
arrival and history of febrile illnesses. Vital signs, abdominal 
examination and baseline investigations including FAST (Focused 
Abdominal Sonography of Trauma) scan were done. 

Thirty patients were included in the study, for each patient 
we assured monitoring of vital signs, strict bed rest, frequent 
monitoring of blood counts, serial abdominal examinations alert 
theatre team with blood bank service available and a surgical 
registrar is nominated throughout the first 48 hours in the high 
dependency unit or general ward. Ultrasound done initially and at 
2 weeks interval for all patients.

Results

This study includes 30 patients, their age ranges from 7 - 65 
years with a mean age of 29.8 years (SD ± 14.4). Eighteen patients 
(50 %) fall in the age groups of 21 - 30 years. There was only 
1 female patient making a male to female ratio of 29:1.In this 
series, 20 patients (66.7%) presented within the first 24 hours, 
three patients (10%) presented within 24 to 72 hours while 7 
patients (23.3%) presented more than 72 hours after injury. Blunt 
abdominal trauma was the predominant mechanism of injury 
occurring in 27 patients (86.7%) 4 of them was found to have 
pathological spleen 3 patients (10%) with severe malaria and 
1 patient who is diagnosed as Kala-azar. Three patients (10 %) 
patients had no remarkable history of trauma, 1 was an epileptic 
patient and 2 were proven cases of severe malaria suggested to 
have spontaneous rupture of spleen. Making a total of 6 patients 
(20 %) having a pathological spleen. Left hypochondrial pain  
was the predominant presenting symptom in 23 cases (76.7 %) 
On Clinical abdominal examination 3 cases (10%) had a soft lax 
abdomen, while tenderness was detected in LHQ in 20 (66.7%), 
generalized in 6 (20 %), and hypogastric in 1 (3.3 %) patient 
(Table 1).

Table 1: Demographic data and clinical presentation (N=30).

Variable No = 30 %

Age

Mean 29.8 years

Range 7 – 65 years

SD 14.393

Sex
Male 29 96.70%

Female 1 3. 3 %

Marital Status
Married 13 43.30%

Single 17 46.70%

Time to presentation

< 24 hours 20 66.70%

24 – 72 hours 3 10%

˃ 72 hours 7 23.30%

History of Trauma

Yes 27 90%

No
Malaria 2 6.70%

Epilepsy 1 3.30%

Hemodynamic Stability

Stable 16 53.30%

Unstable
IV Fluid Resuscitation 5 16.3

Blood Transfusion (Hb < 50%) 9 30%

Abdominal Tenderness

Lt Hypochondrial 20 66.70%

Generalized 6 20%

Hypogastric 1 3.30%

Non 3 10%

Sixteen patients (53.3 %) were hemodynamically stable at time 
of presentation and the others responded to initial resuscitation 
with IV fluids. Blood was transfused to only those who had 
hemoglobin below 7 gm/dl on admission or remains hypotensive 

after the initial fluid resuscitation [7,8]. Nine patients (30%) 
received blood transfusions throughout their hospital stay. FAST 
scan was done initially in this study to all patients on admission 
in order to confirm the diagnosis and evaluate the size of spleen, 
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presence of free fluid and splenic injury as reported in form of 
hematoma and/or laceration. Another follow-up ultrasound 
examination is done two weeks later in 26 (86.7%) patients, as 
4 patients underwent splenectomy. The follow-up ultrasound 
examination demonstrated that the spleen size returns to normal 
all patients except 3  (11.5%) while the sub-capsular hematoma/

laceration which was detected in 14 patient (46.7%) is either 
resolved completely or had decreased considerably in 10 patients 
(33.3%). The 4 patients who underwent splenectomy was due to 
expanding hematoma in 3 and one patient was found to have a 
splenic abscess (Table 2). 

Table 2: Serial US findings, Initial and 2 weeks later:

Initial US 2 Weeks Follow-up US

No % No %

Spleen size
Increased 14 46.70% Increased 3 10%

Normal 16 53.30% Normal 23 76.70%

Splenectomy 4 13.30%

Sub-capsular Hematoma/
laceration

No 16 53.30% 16 53.30%

Normal 10 33.30%

Yes 14 46.70% Splenectomy Increased 
size 3 10%

Abscess 1 3.30%

Free fluid

No 17 56.70% No 26 86.70%

yes 0 0.00%

yes 13 33.30% Splenectomy 4 13.30%

Discussion

Historically, in 1882 Gross indicated NOM for spleen injuries 
and Billroth suggested over 100 years ago that the injured spleen 
has the ability of self-healing [9]. In 1903 Senn described Non 
Operative Management of the Splenic Injuries [5]. NOMSI is 
currently used in up to 70% of patients with documented blunt 
trauma to spleen [3]. Decision to employ NOM pathway for blunt 
splenic injury requires the patient to meet several criteria, the 
1st and foremost is hemodynamic stability and absence of any 
suspected associated intra-abdominal injury [4]. 

To explore the efficacy of NOM of splenic and hepatic injury 
the literature search identified 73 articles specifically addressing 
it, of which 66 concluded that NOMSI was appropriate for selected 
hemodynamically stable patient being the most reliable criterion. 

Thirty percent of the patients in this study required blood 
transfusion. It is agreed upon that non operative management 
does not carry a greater need for transfusion than operative 
management [9-11]. Many studies suggested that blood 
requirement with NOMSI is actually less than with operative 
management for injuries of similar grades [12,13]. Isameldin 
and Aamir In their study which was conducted in Khartoum 
the capital of Sudan 3 main hospitals, adopting Selective Non-
Operative Management (SNOM)(7, found that blood transfusion 
was required in 42% of their patients. This could be attributed 
to the fact that they were adopting SNOM and included cases 
of penetrating abdominal trauma in their series. Although 

penetrating abdominal trauma was excluded from our patients, 
actually it wasn’t encountered much in our area. This discrepancy 
might be attributed to variations in cultural context of the different 
communities and mechanism of injury between rural and urban 
areas. 

Computerized Tomography (CT) scan is the most accurate, 
specific, and sensitive in delineating the extent and severity of 
injury [14-17], thus it is often recommended, but it is clear from 
multiple studies that  neither the grade of injury nor the  degree of 
haemoperitoneum on CT scan can predict the outcome of NOMSI, 
while hemodynamic status of the patient remains the most 
reliable criteria for nonoperative management [18-22]. Isameldin 
and Aamir in their study, which was conducted in 3 main hospitals 
of Khartoum, did CT scan in half of their 66 patients, while none 
of our patients had a CT scan. Despite this, hemodynamic stability 
remains the foremost criterion for the successful NOMSI in both 
studies [8].

We encountered 6 patients with injured pathological 
spleen, interestingly 2 of them had no history trauma but have 
documented severe malaria, which suggests spontaneous rupture 
of spleen  and the third one is a known epileptic patient on 
treatment but he could not recall a history of trauma. Three more 
patients of malaria and 1 with visceral leishmaniasis (Kala-azar) 
had a positive history of trauma. All these 6 patients responded 
effectively to NOMSI. Agbakwuru et al from Nigeria reported a 
success rate of 25% in patients who had NOMSI and 70% were 
managed with splenorrhaphy and 5% had partial splenectomy in 
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their study of 20 patients who had tropical malarial splenomegaly 
undergone splenic preservation [23]. Mohamed Osman et al from 
USA reported successful NOMSI of malarial splenic rupture in 2 
cases in Khartoum. The international literature reported a success 
rate of 71% [24]. In this study we have successful NOMSI in all 
(100%) pathological spleen

Literature is very scares regarding NOMSI in patients with 
visceral leishmaniasis (Kala-azar). In 2017 WHO update, Visceral 
Leishmaniasis is reported as highly endemic in Indian subcontinent 
and east Africa with an important foci in Gadarif State where we 
did our study and where the disease is a real economic burden 
[25-28]. Nevertheless we used to see spontaneous rupture of 
spleen in malarial tropical splenomegaly rather than patients with 
Kala-azar.  

Conclusion 

Non Operative Management of Splenic Injuries (NOMSI) based 
on clinical judgment and ultrasound in a limited resources setup, 
is feasible and applicable with comparable success rates.  Large 
number studies are needed to evaluate NOMSI in areas endemic 
with pathological spleens.
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