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Abstract  

Introduction: Blunt abdominal injury with substantial organ rupture and haemorrhage is a common clinical critical emergency with 

high mortality. Non-surgical treatment and surgical treatment are the two most common clinical trials before. With the development of 

interventional medicine, selective arterial embolization has become one of the treatment methods for traumatic abdominal substantial 

organ rupture and haemorrhage. In this report, we presented a case of blunt abdominal injury with splenic renal rupture and 

haemorrhage, and spleen re-haemorrhage which occurred 1-week after interventional arterial embolization. 

Case presentation: A 51-year-old male patient fell from a height of 2 meters, and was diagnosed as "blunt injury to the left abdomen 

with the rupture and haemorrhage of spleen and kidney". The patient was hemodynamic stability on admission, and non-surgical 

treatment, spleen and kidney artery selective embolization intervention, and retained the left ureter under cystoscope D-J tube were 

selected for treatment. But the non-surgical treatment is still delayed splenic rupture bleeding again after 1 week, laparotomy was 

finally chosen to remove the spleen. 

Discussion: To date, with the development of imaging, especially the process of MDCT and vascular embolization in techniques and 

materials, the surgeons tend to choose non-surgical treatment for the patients with abdominal blunt injury, substantial organ rupture 

and haemorrhage, but hemodynamic stability. However, the risk of delayed rupture haemorrhage exists. Closely observed, vital sign 

monitoring, strict bed rest, dynamic detection and examination of haemoglobin and abdominal signs are recommended. 

Conclusion: Interventional vascular embolization has shown superior in the non-surgical treatment of substantial organ injury, but 

delayed rupture and re-haemorrhage exist. Thus, a suggestion of closely observed, vital sign monitoring, strict bed rest, dynamic 

detection and examination of haemoglobin and abdominal signs is proposed. Nevertheless, surgery is necessary for patients who failed 

or recovered unstable after non-surgical treatment. 
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Introduction 

Closed abdominal injury is mainly caused by blunt violence, 

traffic accidents, falling from high places, fighting and sports 

injuries are the causes in general [1,2]. Among the abdominal 

parenchymal organ injuries, liver, spleen and kidney injuries are 

the most common. Due to the rapid development of the disease, if 

the patient is not treated in a timely and effective manner, it leads 

to death easily [3]. With the development of imaging, especially 

the process of MDCT and vascular embolization in techniques 

and materials, and aiming to protect the function of injured 

organs, and reducing the risk of surgery, more and more surgical 

treatments are switched into non-surgical treatments for treating 

the patients with abdominal blunt injury, substantial organ rupture 

and haemorrhage but hemodynamic stability. However, the risk of 

delayed rupture haemorrhage exists, closely observed, vital sign 
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monitoring, strict bed rest, dynamic detection and examination of 

haemoglobin and abdominal signs should be carried out. For 

patients with unstable vital signs or defeated non-surgical 

treatment, surgically remove of injured spleen or kidney is crucial 

[4-6]. 

Method 

Updated consensus-based surgical case report (SCARE) was a 

guideline for this case [7]. 

Case Presentation 

The 51-year-old male patient was admitted to the emergency 

department of our hospital for 3 hours, with abdominal pain 

which was caused by accidentally falling from a height of 2 

meters, and landing on the left abdomen. He had no medical 

history or surgical history. Enhanced abdominal CT results were 

as follows, injury of the left kidney and spleen, abdominal cavity 

and retroperitoneal hemoperitoneum, and no obvious injury of 

liver, pancreas and gastrointestinal. The patient's vital signs were 

stable, 36.3℃ (body temperature), 86 beats/min (pulse), 22 

beats/min (respiration), and 109/72mmHg (blood pressure). After 

physical examination, flat abdomen, soft abdominal muscles, no 

obvious skin abrasion on the left abdomen, mild tenderness on the 

left abdomen, no obvious rebound pain, mild tenderness and 

tapping pain in the left kidney area, bowel sounds 3 times per 

minute, and no obvious abnormality were observed. Dark red 

bloody urine was extracted after the indwelling catheter. 

Laboratory tests results were performed that albumin, bilirubin, 

aminotransferase, electrolyte and amylase were basically normal, 

and ECG showed no abnormality. The more details were shown 

in (Table 1).  

Table 1: Laboratory parameters of patient. 

S.no Laboratory test 
Normal 

range 

On 

admission 

After 

interventional 

Before 

laparotomy 

Before 

discharge 

1 
WBC count (×109 

cells/L) 
3.5-9.5 22 17.7 13.8 11 

2 Neutrophil (%) 40-75 90.1 86.2 74 70.8 

3 Lymphocyte (%) 20-50 3.4 4.3 12.2 19.8 

4 
Hemoglobin 

130-175 105 87 66 94 

(g/ L) 

5 

Platelet count 

125-350 154 100 322 449 

(×109cells/L) 

6 Hematocrit (%) 40-50 31.5 24.5 22.1 30.4 

7 AST (U/L) 17-59 32 55 47 22 

8 ALT (U/L) 21-72 32 48 45 21 

9 Albumin (g/L) 35-50 33.9 29.7 28 38.1 

10 Amylase (U/L) 0-130 50 58 56 62 

11 
Blood sodium level 

(mEq/L) 
137-145 139 135 135 142 

12 

Blood potassium 

3.5-5.1 4.3 4.3 4.39 4.14 

level (mEq/L) 

13 Blood calcium 2.25-2.75 1.98 1.95 2.09 2.34 
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level (mg/dL) 

14 
Creatinine 

58-110 110.3 112.4 111 86 
(mg/ dL) 

15 GFR(ml/min) ≥80 66.39 68.95 65.88 89.69 

16 PCT(ng/mL) 0-0.05 0.41 1.4 0.62 0.2 

 

Figure 1: (A, B): Splenorenal rupture at arterial stage through contrast-

enhanced CT. (C, D): Splenorenal rupture at venous stage through 

contrast-enhanced CT. White arrow showed subcapsular hematoma with 

splenic renal parenchymal injury. 

According to organ injury scaling 2018 update, based on the 

situation of sustained hematuria, assessment of splenic Ⅳ and 

renal Ⅳ injury via enhanced CT classification (Figure 1), 

"selective left kidney and splenic artery embolization" was 

arranged in the interventional catheter room (Jan 30), after 

discussion by the multidisciplinary team of the emergency 

Department and obtaining the consent of the patient's family [8]. 

Absolute bed rest was performed after surgery, infection 

prevention and fluid rehydration support were provided (Figure 

1). On the second postoperative day (Feb 1), the patient was in 

poor mental state, and had a fever to a maximum body 

temperature of 39℃. The presented data were haemoglobin: 87 

g/L, erythrocyte specific volume: 24.5%, white blood cell: 

17.7×109 cells/L, neutrophil percentage: 86.2%, PCT: 1.4 ng/mL. 

Blood clots were observed in urine, white blood cell (+) and red 

blood cells (31985.90 /ul) were detected. Urologists performed 

"cystoscopic indwelling of left ureteral D-J tube" in consideration 

of the infection or urine extravasation of left kidney injury (Feb 

5). The patient's haemoglobin was 73 g/L, RBC was 21.3%, white 

blood cell was 13.1×109 cells/L, and 2 units of B-type RhD 

positive dewhitening red blood cells were applied for infusion; 

after transfusion, haemoglobin was 83 g/L, erythrocyte specific 

volume was 24.5%. The symptom of abdominal distension was 

complained by patient, decreased blood pressure and oxygen 

saturation were observed. Vital signs were as follows: 105 

times/min(pulse), 25 times/min(respiration), 85/56mmHg(blood 

pressure), 93%(SPO2). Anti-shock, oxygen and other treatments 

were given, and whole-abdominal enhanced CT showed that 

splenic rupture and abdominal hemoperitoneum increased 

significantly (Figure 2).  

 

Figure 2: (A, B)Splenorenal satery embolism（of Plain CT scan).White 

arrow showed the embolized spring coil.  (C, D)Coronal CT image of left 

ureteral D-J tube placement.  

"Exploratory laparotomy splenectomy" was operated 

immediately. During the operation, there were multiple splenic 

lacerations, the largest of which was about 6.5×3×1.8cm, and 

there was active bleeding, all of them were induced by shock. The 

total amount of blood and fluid in the abdominal cavity was about 

1500ml. During the operation, 3 units of whole blood were 

transfused. After the resection, the spleen was confirmed as Grade 
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V injury (Figure 3). The adhesion around the spleen, and the 

swelling around the ruptured left kidney were obvious, the 

retroperitoneum which affected the exposure of splenectomy was 

lifted significant, due to the difficult operation and long-term 

postoperation. The patient was transferred to intensive care unit 

after surgery, recovered well and discharged on March 1. Up to 

the present day, the D-J tube of the left ureter has been removed 

and the patient has returned to normal (Figure 4).  

 

Figure 3: (A, B) CT image of peritoneal hematocele with delayed splenic 

hemorrhage (white arrow). (C, D) CT image after splenectomy. (E, F) 

Gross examination of spleen after resection and HE tissue staining.  

 

Figure 4: Timeline overview of events and interventions. 

Discussion 

The spleen is the most common injured parenchymal organ in 

blunt abdominal injury [9]. However, spleen injury is 

accompanied by left kidney injury in patients. Splenectomy used 

to be the main treatment for splenic rupture and haemorrhage, but 

postoperative patients have risks such as explosive infection and 

rapid increase of platelet [10]. Non-surgical treatment has been 

established as one of the main treatment methods for blunt 

abdominal parenchymal organ injury in patients with 

hemodynamic stability, especially as the standard treatment 

method in paediatric abdominal parenchymal organ injury, and 

the success rate of non-surgical treatment has reached to 90-100% 

as reports [11-13]. In adult patients, non-surgical treatment is 

becoming a preference for surgeons. With the development of 

vascular embolization technical and materials, interventional 

vascular embolization has become an important adjunctive 

method for the non-surgical treatment of parenchymal organ 

injury, effectively improving the success rate of the non-surgical 

treatment. However, delayed complications of non-surgical 

treatment have been reported from time to time, including 

pseudocyst, abscess, pseudocyaneurysm, delayed rupture 

haemorrhage, etc. Among these complications, delayed rupture 

haemorrhage is the most serious and deserves more attention from 

clinical surgeons. I declared delayed rupture of the spleen as the 

rupture of the spleen that occurred after 48-hours of post 

operation firstly, and defined it as the Latent period of Baudet, 

which was diagnosed as the case of delayed rupture of the spleen. 

Rupture usually occurs 48 to 72 hours after injury [14,15]. 

However, presented four cases of delayed splenic rupture that 

occurred in 4 to 20 days after injury [16]. Davis et al. reviewed 

cases of delayed splenic haemorrhage and found that they 

occurred 2 to 28 days after injury [17]. In our report, a case of 

delayed splenic rupture occurred on the 7th day after injury 

interventional embolization, and the patient presented abdominal 

pain, abdominal distension, shock, and other manifestations. The 

re-examination of enhanced CT found that the abdominal 

hematocele was increased, so that emergency splenectomy was 

selected. Delayed splenic rupture has been reported, but re-

haemorrhage after splenic interventional embolization is rarely 

reported, and the patients also have left kidney injury, which 

brought greater challenges to clinical treatment and observation of 

the condition. Kidney injury accounts for 8-10% of abdominal 

trauma and 1-5% of all trauma [18,19]. With the management of 

kidney injury has been established. Non-surgical treatment 

(NOM) has even been mainly used for severe renal injury [20]. 

There has been controversy over the management of 

hemodynamically stable patients with grade IV-V blunt injury 

and penetrating injury, but the conservative treatment is supported 

by majority currently [21]. In this case, the patient suffered both 
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spleen and kidney injury. After discussion by a multidisciplinary 

team, we first chose non-surgical treatment mainly involving 

vascular embolization to preserve the function of organs to the 

best of our ability, unfortunately the patient still suffered from 

delayed splenic rupture and haemorrhage. Interventional vascular 

embolization has shown good advantages in the non-surgical 

treatment of substantial organ injury. In 2017, compared the early 

postoperative infection rate and prognosis of patients with spleen 

injury treated by splenic artery embolization (N =461) and 

splenectomy (n =3 602) The results illustrated that the early 

postoperative infection rate (11.7%) and mortality rate (5.4%) in 

the splenic artery embolization group were significantly lower 

than those in the splenectomy group (23.1%, 12.7%, P < 0. 001). 

The historical incidence of delayed splenic rupture has been 

reported to range from 0.3% to 24% [22]. A systematic review by 

Olthof et al showed that the prognostic factors for non-surgical 

treatment failure were age (40 and above), injury severity score 

(ISS) (25 years and above), spleen injury grade (3 and above), 

and red blood cell infusion (1 or more units) [23]. It also suggests 

that surgeons should closely observed, vital sign monitoring, 

strict bed rest, dynamic detection and examination of 

haemoglobin and abdominal signs during non-surgical treatment.  

Conclusion 

With the development of imaging, especially the process of 

MDCT and vascular embolization in technique and materials, 

interventional vascular embolization in substantive organ damage 

non-surgical therapy showed superior advantages, for patients 

with abdominal blunt injury, substantial organ rupture and 

haemorrhage but hemodynamic stability, the surgeons prefer to 

non-surgical treatment. However, there is delayed rupture 

haemorrhage existence probably, closely observed, vital sign 

monitoring, strict bed rest, dynamic detection and examination of 

haemoglobin and abdominal signs are as a standard during 

recovery time after non-surgical treatment. 
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