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ABSTRACT  
Introduction: Acute gastrointestinal (GI) ulcerations and erosions are common in major trauma victims and in intensive care units. The reported incidence 

of gastrointestinal haemorrhage in acute spinal cord injuries is between 5 and 22%. 

Aims: This study aims to review prophylactic management of  GI bleeding after spinal cord injury at the Queen Elizabeth National Spinal Injuries Unit, 

Scotland and to analyse the morbidity and mortality associated with GI bleeding. 

Setting: Model spinal injury centre in Sctoland. A policy of stress ulcer prophylaxis is followed in all patients admitted to this centre. 

Material and Methods: Retrospective review of case notes of patients with a clnincally significant GI bleed from January 2006 to May 2008. 

Results: A total of 360 new injury patients were admitted. 19  (5.2%) had a clinically significant GI bleed during the study period. There were 2 females 

and 17 males with a mean age of 51.2 years.  Cervical spine injury was present in 12 cases 63.1%. Eight (42.1%) patients underwent endoscopic treatment 

and 3(15.7%) patients required a had laprotomy. One death (5.2%) was reported. 

Conclusion: Gastrointestinal haemorrhage is potentially a serious complication in spinal cord injured patients. Appropriate prophylaxis, early diagnosis and 

prompt management may help avoiding a possible fatality.    
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Introduction 

Acute gastrointestinal ulcerations and erosions (stress ulcers) are 

common in major trauma victims and in intensive care units. In 

fact, 75% of all critically ill admissions may have endoscopic 

evidence of gastroduodenal or upper gastrointestinal bleeding1. 

The bleeding could be in mutiple forms such as 

haematemesis,coffee ground aspirates, melaena, or 

haematochezia. Clinically significant haemorrhage causes 

hypotension and tachycardia and requires blood transfusion. 

Aggressive management is required in order to improve the 

outcomes of this potentially fatal complication. Prevention of 

stress ulcers helps reduce the morbidity and mortality of major 

bleeding2. Multiple causes may be responsible for 

gastrointestinal ulceration in patients with spinal cord injury1. 

Furthermore, steroids, thrombophylactic agents, anticoagulants 

and heavy cigarette smoking may act as predisposing factors to 

gastrointestinal bleed. 

The aim of this study was to review our practice of stress ulcer 

prophylaxis after spinal cord injury and analyse morbidity and 

mortality associated with stress ulcer bleeding. 

Patients and Methods 

The Queen Elizabeth National Spinal Injuries Unit is the sole 

spinal cord injury centre in Scotland. It serves a population of 

5.1 million and admits approximately 175 acute spinal injuries 

patients per year. 

This study is retrospective. Only cases of life threatening or 

massive gastrointestinal haemorrhage were included. The period 

studied is between January 2006 and May 2008. 

The department policy is to start all patients on Ranitidine 150 

mg twice daily provided they are not on alternative medications 

before their admission, in which case the policy is to continue 

with the original pre admission medication. 

Clinical notes of included patients were reviewed and 

information on patient’s demographics, cause and level of 

injury, past medical history, preadmission medications, clotting 

profile, prophylaxis, and management of bleeding were 

collected. 

Results 

A total of 360 patients were admitted. Out of them 19 (2 

Female:17 Male) met the inclusion criteria as they suffered a life 

threatening GI bleed or major haemorrhage. The age range was 

19 to 78 years with a mean age of 51.2 years. The majority of 

patients had a cervical spine injury (63%) followed by lumbar 

(21%) and thoracic (16%) spine injuries . Fall down stairs was 

the most common cause of injury occurring in 6 (31.5%) 

patients followed by road traffic accidents (26.3%) and fall 

from a height (21%). One patient suffered spinal injury whilst 

playing rugby and 1 patient suffered a cycling accident. The 

majority of cases (17 out 19) were admitted with acute injuries. 

However, 2 patients were admitted for complications of chronic 

injuries (one with a post surgical abscess and one with pressure 

sores). The various causes of spinal injuries are shown in table 1. 
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Table 1: Causes of Spinal Cord Injury 

Cause of Injury Number

Fall from stairs 6 

Road traffic accidents 5 

Fall from height 4 

Rugby injury 1 

Cycling accident 1 

Old injury admitted with skin problem 1 

Post surgical abscess 1 

 

The American Spinal Injury Association (ASIA) impairment 

scales of all 19 patients are shown in Table 2. Asso

injuries were encountered in 4 (21%) of patients. These 

associated injuries include sternum fracture, rib fractures, 

clavicle fracture, tendon injury and a calcaneum fracture. 

Significant past medical history was found in 14 (73.6%) 

patients whereas 5 (26.4%) did not have any previous medical 

illness. The list of all the significant past medical problems is 

shown in Table 3. 

Table 2: American Spinal Injury Association Impairment Scale

ASIA Impairment Scale Number 

A= Complete: No motor or sensory function is 

preserved in the sacral segments S4-S5. 
3 

B=Incomplete: Sensory but not motor function is 

preserved below the neurological level and 

includes the sacral segments S4-S5 

1 

C=Incomplete: Motor function is preserved below 

the neurological level, and more than half of key 

muscles below the neurological level have a muscle 

grade less than 3 

10 

D=Incomplete: Motor function is preserved below 

the neurological level, and at least half of key 

muscles below the neurological level have a muscle 

grade of 3 or more 

2 

E=Normal: motor and sensory function are 

normal 
3 

 

4 (21%) patients were already taking Omeprazole before 

admission, whereas 2 (10.5%) were taking Ranitidine and 1 

(5.2%) patient was taking Lansoprazole. 

7 out of 19 patients (36.8%) had either one or two episodes of 

significant coffee ground vomiting, 6 (31.5%) patients had an 

episode of haematemesis and 4 (21%) patients had combined 

coffee ground vomiting and haematemesis. Two (1

patients had positive nasogastric aspirate for bleeding.

All 19 patients were started on intravenous Omeprazole and 

Sucralfate was added in 13 patients. Low molecular weight 

heparin, Ibuprofen and Aspirin was discontinued in all patients. 

Six (31.5%) patients were transfused 40 units of fresh frozen 

plasma and packed red cells (Figure 1). Eight patients (42.1%) 

underwent endoscopic treatment (Table 4) and 3 (15.7%) 
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4 (21%) patients were already taking Omeprazole before 

admission, whereas 2 (10.5%) were taking Ranitidine and 1 

7 out of 19 patients (36.8%) had either one or two episodes of 

significant coffee ground vomiting, 6 (31.5%) patients had an 

episode of haematemesis and 4 (21%) patients had combined 

coffee ground vomiting and haematemesis. Two (10.5%) 

patients had positive nasogastric aspirate for bleeding. 

All 19 patients were started on intravenous Omeprazole and 

Sucralfate was added in 13 patients. Low molecular weight 

heparin, Ibuprofen and Aspirin was discontinued in all patients. 

patients were transfused 40 units of fresh frozen 

plasma and packed red cells (Figure 1). Eight patients (42.1%) 

underwent endoscopic treatment (Table 4) and 3 (15.7%) 

patients underwent laparotomy. There was one (5.2%) fatality 

reported. 

Table 3: Previous Risk Factors in Spinal Cord Injured Patients 

with Stress Ulcers 

Adverse Factor Number of Patients with the Problem

Smoking 13 (68.4%) 

Alcohol 5 (26.3%) 

Reflux Oesophagitis 4 (21%) 

Hypertension 3 (15.8%) 

Diabetes Mellitus 3 (15.8%) 

Hiatus Hernia 2 (10.5%) 

Ischemic Heart Disease 2 (10.5%) 

Asthma 1 (5.3%) 

Duodenal Ulcers 1 (5.3%) 

Anaemia 1 (5.3%) 

Pyloric Stenosis 1 (5.3%) 

 

Table 4: Endoscopic Findings, Procedures and Outcome

Number Endoscopic findings, Procedures and Outcome

2 
Bleeding Duodenal Ulcer injected with adrenaline Bleeding 

stopped 

1 

Had Endoscopy twice and bleeding Duodenal Ulcer 

injected with adrenaline on both occasions Continuous 

bleeding Underwent Laparotomy and over Sewing of the 

ulcer 

1 

Endoscopic findings were Oesophagitis, Hiatus Hernia and 

superficial ulcerations No procedure performed Treated 

Conservatively 

1 

Bleeding Duodenal Ulcer injected with adrenaline 

Continuous bleeding Prepared for Laparotomy but could 

not survive 

1 

Bleeding Duodenal Ulcer injected with adrenaline Bleeding 

stopped Barrett’s oesophagus was found and biopsied but 

biopsy results were negative 

2 
Bleeding Duodenal Ulcer injected with adrenaline 

Continuous bleeding Laparotomy and over sewing

 

Figure 1: Packed Red Cells and Fresh frozen Plasma 

Transfusion Units Patients 
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Discussion 

The development of “stress” ulceration in the upper GI tract 

has been part of critical care folklore for a long time. In 1823 

Curling described a series of severe duodenal ulceration 

associated with burns3; in 1832 Cushing reported ulcer disease 

associated with surgery and trauma4In the early years of 

intensive care, a strong association between severity of illness 

and the incidence of GI bleeds was established. Patients who 

had major bleeds had a high mortality rate and, consequently, 

prophylaxis against this complication has become a central issue 

in ICU care. 

Gastrointestinal haemorrhage in patients with spinal cord 

disease was not reported until 1933 when Polstorff described 

gastric ulceration in an epileptic patient with spontaneous 

hematomyelia5.  El Marsi and colleagues in 1982 reported 5.5% 

incidence of gastrointestinal bleeding in acute spinal cord injury 

patients6. Lesions of the spinal cord including traumatic, viral 

and infectious have been described with gastrointestinal 

bleeding7. It has been found mainly associated with injury to 

the cervical spinal cord8. 

Controversy still exists regarding the appropriate prophylaxis of 

stress ulcers in trauma patients. There have been numerous 

randomized, controlled trials and several meta-analyses 

evaluating the use of drug therapy for stress ulcer prophylaxis in 

trauma patients9. One meta-analysis concluded that Sucralfate 

is as effective as pH-altering medications in preventing stress 

ulcer bleeding10. There is currently no large study that proves 

the superiority of proton pump inhibitors over H2- receptor 

antagonists for stress ulcer prophylaxis 11, 12. A survey of all the 

Level I trauma centers in the United States by Barletta et 

al9 revealed that H2-receptor blockers were the preferred agents. 

It is important to mention that some studies have questioned 

the need for prophylaxis altogether but these were mainly 

retrospective studies that primarily evaluated medical patients as 

compared to trauma patients13, 14, 15, 16. The reported incidence 

of gastrointestinal haemorrhage in the medical literature in 

acute spinal cord injuries is between 5 and 22% 6, 17,18. In our 

study 19 out of 360 patients (5.2%) suffered a major bleed 

from the gastrointestinal tract. This incidence is similar to lower 

percentage reported in the medical literature17, 18. The strict 

adherence to the department policy of early prophylaxis for all 

admitted patients could be the reason for this low percentage of 

significant bleeding. 

It is interesting to note that despite the increasing use of 

steroids and anticoagulants in the last decade, the incidence of 

gastrointestinal bleeding in acute spinal cord injuries have 

remained the same. The possible reason for this could be the 

increased awareness of this condition by spinal cord injury 

specialists and the regular prophylaxis initiated in the early 

phases of the injury. Our unit aims to admit patients as soon as 

they are fit for transfer and approximately 50% of our patients 

are transferred within the 48 hours of their injury from the 

peripheral hospitals. The referring hospitals are advised to 

commence H2 receptor antagonist at the time of referral. 

Increasing use of antacids, H2 receptor antagonists and proton 

pump inhibitors in primary care19 may also contribute to the 

reduction of the incidence of gastrointestinal bleeding in 

patients with spinal cord injuries. This assumption is supported 

by our study as 7 (36.8%) patients in our study were already on 

these medications prior to their spinal cord injury. 

The aetiology of gastroduodenal bleeding in spinal cord injury 

is multifactorial including, synergetic effects of the stress of the 

accident along with added effects of concomitant surgery, 

sepsis, unopposed reduced vagal tone and mucosal ischemia20. 

Also prolonged mechanical ventilation and coagulopathy has 

been shown to be associated with increased risk of stress ulcers 

in spinal injuries21.Other identified risk factors include multiple 

injuries, acute renal failure and use of high dose steroids22. 

Croft23 in 1977 first described the dynamics of the surface 

epithelium in the stomach. He reported that various agents 

were responsible for the damage of the gastric mucosa; stress, 

steroids and uraemia were causing decrease in the production of 

the mucosal cells; and alcohol and aspirin were causing increase 

in the shed of the gastric mucosal cells. This serious 

complication usually develops during the first four weeks after 

the spinal cord injury20,24. However, the period of greatest risk 

for gastrointestinal haemorrhage is reported to be between the 

fourth and tenth day after the injury8Nuseilben also reported 

focal ischemia of the gastric mucosa as early as 24 hours 

following the acute spinal cord injuries25. 

Spinal injuries seldom occur in isolation; in a study by 

Silver26 in 1985 a 15% incidence of associated injuries was 

reported. The incidence of associated injuries in our study was 

21%. 

In a study by Walters and Silver1 all patients that bled had a 

combination of at least 3 risk factors. In our study 73.6% of 

patients who developed gastroduodenal bleeding had significant 

history of risk factors with smoking (68.4%) and alcohol 

(26.3%) being the major contributors. The other risk factors in 

our study were reflux oesophagitis (21%), hypertension 

(15.8%), diabetes mellitus (15.8%), hiatus hernia (10.5%) and 

ischemic heart disease (10.5%). However, only 7 (36.8%) 

patients had a combination of three or more risk factors at the 

time of admission. The reason for this decreased incidence as 

compared to Walter and Silver1 is difficult to explain. 

In this study the majority of patients with gastrointestinal 

bleeding had cervical cord injuries (63.1%) as compared to 

thoracic and lumbar spine injuries. Kewalramani20 also showed 

predominance of gastrointestinal bleeding in patients with 

cervical cord injuries. This favours the neurogenic hypothesis as 

a major cause of gastrointestinal bleeding following the spinal 

injury 20. 
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Finally, there is no consensus, in literature, over the 

discontinuation of stress ulcer prophylaxis. Some studies suggest 

the continuation of prophylaxis throughout the duration of the 

critical illness or intensive care unit stay27, 28, 29. 

Conclusion: 

Gastrointestinal haemorrhage is a serious complication in spinal 

cord injured patients. Appropriate prophylaxis, early diagnosis 

and prompt management may help to avoid a possible fatality. 

Patients with spinal cord injury especially with cervical cord 

injury are at a high risk of gastrointestinal bleeding at all times 

even during period of rehabilitation30, 31. All acute spinal cord 

injured patients and patients who are undergoing rehabilitation 

who become critically ill may benefit from receiving chemical 

prophylaxis for stress ulceration. The duration of treatment is ill 

defined but is maybe better to continue while risk factors are 

present. Prevention could be the cornerstone in the overall 

management of this problem. 
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