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Purpose: Small bowel obstructions represent a major cause of hospitalization, morbidity and mortality in surgical emergency departments. The Gastrografin protocol could be an effective tool in facilitating its evaluation and treatment.



Methods: A prospective observational study was conducted on patients admitted to the emergency department with a diagnosis of small bowel obstruction treated with the Gastrografin challenge to analyze risk factors related to the outcome.



Results: 55 patients were included. In 38 patients (69.09%) the resolution of the occlusive condition was obtained. The progression of Gastrografin in the colon at x-ray was correlated to the positive outcome (p = 0.001). Older (>75 years old) and frailer patients were related to protocol failure and submitted more to surgery (p = 0.043; p = 0.022). Air-fluid levels at x-ray was related to negative outcome (P = 0.027). Higher doses of Gastrografin (100 ml vs. 50 ml) seems unrelated to obstruction resolution. At the two-year follow-up, among the 38 patients who tested positive, 8 patients (21.05%) had further access to the emergency department due to intestinal obstruction and were re-treated conservatively.



Conclusions: The standardized diagnostic-therapeutic protocol with Gastrografin is a valid tool in the non-operative management of small bowel obstructions offering a resolution of the obstructive condition in 70% of patients.
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Introduction

Small bowel obstructions (SBOs) are a significant cause of emergency hospital admission with significant morbidity and mortality rates. The classic symptomatic tetrad is represented by intermittent colicky abdominal pain, nausea associated or not with vomiting, abdominal distension and progressive closure of the bowel to feces and gas (1, 2). However, the clinical presentation may vary depending on the degree of obstruction, its location and aetiology (3–5).

The finding of fever, tachycardia, hypotension with dehydration of mucous membranes and skin may be indicative of an evolution towards sepsis (6).

The clinical management of intestinal obstruction differs from center to center and source availability.

The treatment usually involves an initial conservative therapy followed by the use of surgery in cases that do not find clinical benefit (7). Conservative management includes intravenous fluids for rehydration, nasogastric tube decompression, and medications for pain and nausea. Patients are kept fasting and clinically and laboratoristically monitored (8).

Conservative therapy is contraindicated in all cases in which there are signs of intestinal ischemia, peritonism or intestinal strangulation, persistent vomiting, the presence of an irreducible abdominal hernia or radiological signs such as free fluid in the abdomen, mesenteric edema and absence of feces in the small intestine (small bowel feces sign). In all these cases, urgent surgical treatment is indicated (9, 10). However, the conservative and surgical approach do not follow a fixed protocol in terms of both the methods and the timing and it is difficult to establish when it is necessary to change approach (11, 12).

In the absence of signs and symptoms of peritonism or ischemia, it is possible to continue with a conservative approach for 72 h but usually not more than 3–5 days (13).

Gastrografin, a hyperosmolar contrast agent, has been used to enhance the efficacy of conservative treatment, leveraging its osmotic properties (osmolarity 6 times higher than that of plasma), to draw fluid into the intestinal lumen, thereby stimulating motility and reducing edema (14–16).

Some authors have demonstrated greater effectiveness of Gastrografin compared to conventional non-operative treatment with fasting, hydration and gastric decompression (17, 18).

Moreover, the use of the Gastrografin protocol could make the evaluation of patients with intestinal obstruction more homogeneous and allow an evaluation of the effectiveness of conservative treatment vs. the decision to undertake definitive surgery (19–21).

The present study aims to evaluate the role of a standardized management protocol involving the use of Gastrografin in the treatment of patients with small bowel obstruction. In particular, we want to verify whether the adoption of this treatment protocol offers advantages in terms of resolution of the bowel occlusion, length of hospitalization, rate of surgical interventions and complications.

The primary objectives of this study were:


	•To evaluate the efficacy of a Gastrografin-based conservative treatment protocol in resolving SBOs.

	•To identify clinical and demographic factors that influence the success rate of this protocol, including age, comorbidities, and the presence of radiological signs indicative of more severe obstruction.





Materials and methods

A prospective observational study was conducted at the Emergency Department, AOU Città della Salute e della Scienza, Turin, Italy. Between June 2022 and June 2023 consecutive patients presenting with a diagnosis of small bowel obstruction were included. All patients gave written informed consent.

Inclusion criteria were adult patients (aged 18 years or older) diagnosed with small bowel obstruction, based on clinical signs and symptoms (intermittent colicky abdominal pain, nausea with or without vomiting, abdominal distension, and progressive closure of stool and gas passage) and radiological findings (distension of bowel loops >3 cm in x-ray or CT scan, air-fluid levels, and absence of gas and feces in the colon) treated with the Gastrografin protocol.

Exclusion criteria were: Patients with symptoms suggestive of strangulation or ischemia, or peritonitis; abdominal or pelvic surgery within the past six weeks; patients with known abdominal or pelvic neoplasms; a history of allergy to iodinated contrast media; patients with external abdominal hernias; pregnant women.


Gastrografin challenge

The diagnostic-therapeutic protocol with Gastrografin (Gastrografin challenge) began with hemodynamic stabilization and the placement of a nasogastric tube, maintained on gravity for 2 h. Initial abdominal x-ray was performed to confirm the diagnosis and rule out contraindications for conservative treatment. The performance of an abdominal CT scan as a second diagnostic examination was left to the discretion of each individual surgeon, should they deem it necessary. x-ray exams were performed in anteroposterior view for patients who could stand or in lateral decubitus for those who could not. The CT scan, on the other hand, was performed with intravenous iodinated contrast, except in cases of severe renal failure or allergy. Gastrografin (50–100 ml diluted in water) was administered via the nasogastric tube, which was then closed (the contrast was administered orally in patients who refused the tube). X-ray signs evaluated were air-fluid levels, intestinal loop dilatation > 3 cm, colonic dilatation. CT-scan signs were air-fluid levels, intestinal loop dilatation > 3 cm, a recognizable transition point or suspicious of adhesions as radiological report.

Six hours post-administration, an abdominal x-ray was done to assess the contrast medium's progression. A positive outcome was defined by the contrast reaching the ileocecal valve or bowel movements resumption by stool passage. In the case of stoma patients, the presence of fecal material or contrast through the stoma was evaluated. If these conditions were not met, an x-ray follow-up was conducted at 12 and 24 h post-Gastrografin administration. Failure to progress or deterioration in clinical status indicated the need for emergency surgery Figure 1.
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FIGURE 1
Gastrografin challenge.


Demographic data, clinical history, comorbidities, laboratory results, imaging findings, and treatment outcomes were collected. The patients were divided into two groups according to the outcome of the protocol.



Statistical analysis

Descriptive data were reported as mean ± SD, median (range) and number (percentage) of patients. The relationship between age, ASA, laboratory tests, radiological signs and protocol outcomes was analyzed using the independent-sample t-test or Pearson's chi-squared test. A p-value of <0.05 was considered to be statistically significant. Statistical analysis was conducted using GNU PSPP version 1.2.




Results

Fifty-five patients [27 males, 28 females; mean age 68,7] diagnosed with small bowel obstruction and managed with the Gastrografin challenge protocol were included. Forty-six patients had a history of previous surgeries, while 9 had no surgical history.

The most common symptoms reported at presentation were abdominal pain, vomiting, and abdominal distension. Abdominal x-rays confirmed small bowel obstruction in all cases. The radiographic findings included dilated bowel loops (>3 cm) and air-fluid levels, without signs of gas or feces in the colon.

50 ml of Gastrografin was administered to 31 patients, and 100 ml to 24 patients, based on the clinical judgment, the severity of the obstruction and patient tolerance.

In 38 patients (69.09%) the protocol had a positive outcome leading to the resolution of the bowel occlusion. Specifically, within 6 h, the contrast medium reached the colon in 29 patients (52.7%), indicating resolution of the obstruction. In 9 patients (16.3%), the contrast medium did not reach the colon at 6 h but did so by 12 or 24 h, without necessitating surgical intervention. In 17 patients the protocol had a negative outcome (30.91%), leading to surgical indication of whom 15 underwent surgery, while 2 refused further treatments (Figure 2).
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FIGURE 2
Gastrografin challenge outcomes.


Demographical data for the group with a positive and negative outcomes are presented in Table 1.


TABLE 1 Demographical and clinical data.
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There was no difference in terms of gender between positive and negative protocol outcomes (p = 0.34).

Mean age was 68,35 years old in the positive outcome and 68,34 years old in the negative outcome group. Patients older than 75-years old were respectively 52.9% and 26.3% in the negative and positive outcome groups (p = 0.043).

Among patients with previous surgeries (46 patients), 29 patients (63%) had a positive outcome, while 16 patients (34.8%) had a negative one (p = 0.74).

A previous episode of bowel obstruction was present in 14 (66.7%) of the patients that showed a positive outcome (p = 0.44).

There was no statistically significant difference on outcome between the population with a history of previous neoplastic disease and those without (p = 0.38).

There was a strong correlation between ASA scores and the need of surgery with patients with higher ASA scores more submitted to surgical intervention (p = 0.022) (Table 1).

Laboratory data showed no alterations in CPR, leukocytes and creatinine levels in 46.67%, 66.67% and 66.67% respectively, in the operated patients. No difference in respect to the positive outcome group were observed (p = 0.98; p = 0.54; p = 0.86) (Table 1).

The abdominal x-ray and CT scan signs of the two groups are showed in Table 2.


TABLE 2 Radiological findings.
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All the patients submitted to surgery previously underwent a CT-scan evaluation and 58% of the not operated ones, too.

For x-ray signs, there was no statistically significant difference between the population with intestinal loop dilation and those without regarding the likelihood of being operated on (p = 0.08); however, the presence of air-fluid levels on abdominal x-ray (p = 0.027) and colonic dilation (p = 0.01) correlated with the risk of surgical intervention.

For CT-scan signs, there was no statistically significant difference between the population with intestinal loop dilation and those without (p = 0.77), with or without a recognizable transition point (p = 0.91), or with or without adhesions (p = 0.89). However, the presence of air-fluid levels correlated with the likelihood of being operated on (p = 0.021).

Patients who successfully responded to the Gastrografin protocol had a significantly shorter hospital stay (median of 2 days) compared to those who required surgery (median of 24,5 days).

Among the 15 patients who required surgery, the cause of obstruction was adhesions in 13 cases and an internal abdominal hernia in 2 cases. No cases of bowel ischemia were reported in the surgical group, suggesting timely intervention.

At 2 years follow-up, among the 38 patients who had a positive result, 5 died for other than occlusive causes and 8 patients (21.05%) had a further access to the Emergency Department for episodes of occlusion of the small intestine. 7 were retreated conservatively while 1 required the placement of an endoscopic stent.



Discussion

In this study, the Gastrografin protocol resulted in positive outcomes, resolution of the obstructive condition, in 38 out of 55 (69.09%) of the included patients.

Conservative treatment has a higher success rate in younger patients with less significant comorbidities.

Unfortunately, need for surgery increased progressively with the patient's age and ASA score, those patients who probably will benefit more from the non-operative management.

Previous surgeries and past neoplastic diseases do not correlate to the outcome of the protocol.

Similarly, the results of blood tests (particularly CRP, leukocytes, and creatinine levels), although deviations from normal values may suggest an ongoing organ function impairment, were not predictive of the therapeutic protocol's outcome.

The use of CT scan, required by some surgeons in addition to the x-ray, did not predict the success of the protocol, although performing both tests in the preliminary phase could be advantageous from a diagnostic sensitivity standpoint.

Multiple well-recognizable air-fluid levels on x-ray and/or CT scan were associated with a higher rate of surgical interventions but at the same time they weren't related to the outcome of the non-operative treatment. Surely, their presence may indicate a more severe obstructive pathology, for which conservative treatment may not be sufficient to resolve the clinical condition.

It is known that non-operative treatment with Gastrografin leads to better outcomes in resolving the obstructive condition in partial obstructions. However, the presence of air-fluid levels alone was insufficient to definitively distinguish between a partial and a complete obstruction.

The dose of Gastrografin is a source of debate. In our study, higher dose of the drug (100 ml vs. 50 ml) didn't correlate with success rate.

The average hospitalization time in the Emergency Department was 1.5 days for both operated and non-operated patients, but those undergoing surgery, had an additional 10.17 ± 1 days of post-operative hospital stay.

The advantages of the Gastrografin protocol have also been investigated by some other colleagues (Table 3).


TABLE 3 Literature data on the Gastrografin challenge.
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In 2013, Haule et al. performed an RCT on 50 patients showing 88.5% of positive outcome with Gastrografin use in comparison to 64% in a standard conservative treatment group (p = 0.001) (7).

In 2017, Zielinski et al. analyzed in a RCT 316 patients, 143 were treated according to the standardized protocol with Gastrografin and 173 received conservative treatment. The success rate was 68% in the Gastrografin-treated group and 56% in the control group (p = 0.001) (8). Also, Khorshidi et al. demonstrated a positive outcome in 80.5% of cases, in contrast to 50% in the control group (p = 0.04) (17).

Recently Almafreji et al. analyzed 46 patients, all treated according to the Gastrografin protocol, showing a resolution rate of 72.2% (23).

Conversely, Rahmani et al. in a RCT didn't show a correlation to positive outcomes (90.5% in the Gastrografin group vs. 76% in the control group) (p = 0.07) (22).

As in our study, Desiato et al., reported no significant differences between surgical history, clinical and laboratory parameters and conservative treatment outcome. An abdominal CT scan in addition to an abdominal x-ray during the diagnostic phase should be considered based on the patient's symptoms and medical history. CT scan has excellent sensitivity in identifying high-grade SBO and can provide supplementary information about the cause and the site (24)

However, one of the focuses of the protocol is to become an instrument to use in any hospital setting.

In a recent report from Ethiopia, it emerges that CT scan is almost not performed in low-income countries. 83% of patients in their study were surgically managed and post-operative morbidity was considerable with 11.4% of SSI, 9.4% sepsis, 6.7% pneumonia, 6% reoperation and 4.7% death. The authors suggest to implement the use of Gastrografin to potentially reduce the use of surgery in SBO patients (25).

To note that conducting an abdominal CT in addition to its unavailability in some centers or areas, could also delay management times.

Ali et al. demonstrated a significant decreased length of hospital stay as well as hospital cost in early (<24 h) administration of Gastrografin, as well as a reduction in the time to surgery if a protocol is used aiding in a rapid decision-making (26).

The healthcare costs with the application of the diagnostic-therapeutic protocol with Gastrografin can be reduced since in the case of a positive outcome, surgery is avoided, reducing risks for the patients in addition to hospital stay length. In case of a negative outcome, the delay in performing surgery would be minimal, up to a maximum of 12 h.

Some limitations should be acknowledged. The study's observational nature means it cannot establish causality, and the relatively small sample size may limit the generalizability of the findings. Additionally, the study was conducted at a single center which may introduce bias related to local clinical practices and patient demographics.

In conclusion, the diagnostic-therapeutic protocol with Gastrografin should be attempted in all patients with small bowel obstruction with no clinical signs of sepsis or bowel ischemia. Older, frailer patients seem to show poorer response to conservative management. A higher dose of gastrografin did not correlate with treatment success. The long-term benefits of this approach are confirmed by the repeatability of the treatment even in subsequent admissions.
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