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Abstract 
AIM: To investigate the efficacy and safety of percutaneous needle decompression in the treatment of malignant small bowel obstruction (MSBO), and determine its value in the palliative therapy of MSBO. 
METHODS: A prospective analysis of the clinical data of 52 MSBO patients undergoing percutaneous needle decompression. 
RESULTS: Percutaneous needle decompression was successful in all 52 patients. Statistically significant differences were observed in symptoms such as vomiting, abdominal distension and abdominal pain before and after treatment (81.6% vs 26.5%; 100% vs 8.2%; 85.7% vs 46.9%, all P < 0.05, respectively). The overall significantly improved rate was 19.2% (11/52) and the response rate was 94.2% (49/52) using decompression combined with nasal tube placement, local arterial infusion of chemotherapy and nutritional support. During the one-month follow-up period, puncture-related complications were acceptable. 
CONCLUSION: Percutaneous needle intestinal decompression is a safe and effective palliative treatment for MSBO. 
© 2014 Baishideng Publishing Group Inc. All rights reserved. 
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Core tip: Malignant small bowel obstruction (MSBO) is a common complication in patients with advanced cancer, in this study, we prospectively analyzed MSBO patients undergoing percutaneous needle decompression in our hospital over the past few years to identify the value of this technique in the palliative treatment of MSBO. We concluded that percutaneous needle intestinal decompression is a safe and effective palliative treatment for MSBO. When combined with local arterial infusion of chemotherapy and nasal intestinal decompression tube placement, percutaneous needle decompression can further improve the clinical remission.
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INTRODUCTION

Malignant small bowel obstruction (MSBO) is a common complication in patients with advanced cancer, with a reported incidence of approximately 3%-6% in advanced malignancies[1]. Statistics show that in some European countries, the hospitalization cost of patients with small bowel obstruction (SBO) exceeded that of patients with gastric cancer, and was comparable to that for colon cancer[2,3]. Unfortunately, the incidence and natural course of SBO has not reduced in recent years, nor has any improvement in the prevention and management been reported. The treatment of SBO should be based on the specific conditions of the patients and should be individualized and comprehensive. Surgery is still the good choice of treatment for SBO. Other available options include minimally invasive treatment (such as laparoscopic surgery, endoscopic balloon dilatation, stent placement, local perfusion of chemotherapy for tumors) and conservative treatment (such as nasal bowel decompression, water-soluble hyperosmolar contrast agents, nutritional support[4-9]. As MSBO is mainly found in patients with advanced cancer, surgery is not tolerable, and the presence of closed loop obstruction or multiple sites in some patients with severe obstruction even precludes the possibility of nasal intestinal decompression tube placement and stent usage, or makes treatment futile. Significantly dilated bowels, abdominal distension, abdominal pain, vomiting and other progressive obstructive symptoms seriously affect the quality of life and survival of such patients[10]. For patients with advanced diseases, instant relief from intestinal pressure may reduce the obstructive symptoms, and in turn improve the quality of life, or even provide the opportunity for further treatment. In the present study, we prospectively analyzed MSBO patients undergoing percutaneous needle decompression in our hospital over the past few years to identify the value of this technique in the palliative treatment of MSBO.

MATERIALS AND METHODS

Clinical data

Fifty-two patients, 18 men and 34 women aged 27-86 years (median age 62 years), undergoing percutaneous needle decompression for SBO secondary to moderate-to-advanced malignancies in our hospital from June 2004 to August 2010 were enrolled.

Clinical manifestations
The patients were unable to eat, had obvious abdominal distention, abdominal pain, and had ceased anal flatus and defecation. Some patients experienced nausea and vomiting. Abdominal distension was found, with drum sound in percussion. Abdominal computed tomography (CT) imaging showed significantly dilated intestines .
Inclusion criteria

(1) Patients with SBO confirmed by CT imaging and pathologically or clinically diagnosed as having malignancies; (2) Patients with SBO unresponsive to conservative medical treatment and cannot tolerable surgically unresectable, because of closed loop obstruction or multiple sites obstruction for which the placement of nasal intestinal decompression tubes or stents had failed, or had been unable to effectively relieve the obstructive symptoms; (3) Patients with clinically significant abdominal distention, abdominal pain and intestinal patterns with radiographic implication of serious dilation, inflation or effusions of the intestines with a high risk of rupture; and (4) Patients who were willing to participate in the study voluntarily with signed informed consent, cooperative and compliant, and could be followed up.
Exclusion criteria

(1) Patients who did not meet the inclusion criteria; (2) Patients with SBO caused by mesenteric artery embolization or mesenteric vein thrombosis; (3) Patients with severe coagulopathy, platelets <30 × 109/L, prothrombin time > 30 s, prothrombin activity < 40%, which were not improved by blood transfusion, hemostatic therapy or other treatments; (4) Patients with portal hypertension and severe esophageal and gastric varices with bleeding episodes; (5) Patients with intestinal necrosis, or bowel obstruction complicated by intra-abdominal infections and abscesses; (6) Patients with severe heart and lung failure; and (7) Patients who failed to complete the treatment due to subjective or objective reasons, making it impossible to evaluate the efficacy or difficult to do so due to lack of sufficient data.

Methods of operation 
All treatments were approved by the ethics committee of our hospital. Informed consent was obtained from all patients before the initiation of treatment, and all operations were conducted by at least two interventional radiologists. Enhanced CT scans were performed one week before the procedure to identify the obstruction sites and number of these sites.

Patients were placed in the supine position. The procedure was performed under ultrasonic monitoring to keep away from abdominal vital organs and large blood vessels. Lidocaine infiltration anesthesia was delivered layer by layer from the abdominal wall where bowel gas accumulation was identified from ultrasonic. A gauge 6 needle or pericardial puncture needle contained in a syringe was used to puncture the dilated intestinal cavity under ultrasonic guidance. After puncture, gas and liquid was continuously withdrawn from the intestines until a significant reduction in gas was observed and the intestines basically returned to normal widths under ultrasonic. After the gas and liquid were completely removed, complete decompression of the intestines was considered. In the case of multiple closed loop obstruction, aspiration was conducted section by section until all dilated intestines were relieved and the patient reported significant improvement of abdominal distention and pain. 

After removal of the needle, patients were instructed to remain supine for two hours. Conventional antibiotics treatment was administered after the procedure. Somatostatin injection was also prescribed to reduce intestinal fluid secretion. Multiple courses of intestinal needle decompression were performed if necessary. Nasal intestinal tube placement, local arterial infusion of chemotherapy treatments were delivered based on the remission status and physical conditions of the patient after decompression,and all patients were administered subsequent nutritional support treatment. 
Outcome measures

Relevant medical history was recorded in all 52 patients before treatment who met the study criteria. The following parameters were observed: (1) tumor location, nature, stage, presence or absence of peritoneal metastases, previous anti-cancer treatment; (2) clinical signs and symptoms; (3) sites and nature of obstruction as shown on CT imaging one week before the procedure, and if ascites was present (amount, nature and other aspects of ascites); (4) weight loss in the past 3 mo; and (5) serum albumin, hemoglobin and potassium levels. Responses following decompression were recorded on a daily basis, including (1) obstruction remission; (2) improvement in abdominal distention, abdominal pain, nausea, vomiting, eating, flatus and defecation; (3) subsequent possibility of further treatment and implementation; and (4) occurrence of complications, including death, peritonitis, and bleeding.
Statistical analysis

The statistical analysis was carried out using SPSS 17.0. Qualitative data were compared using the χ2 test, and quantitative data using Student t test. A P value less than 0.05 was considered statistically significant.

RESULTS
General condition of patients

Of the 52 patients, there were 27 cases of gastrointestinal cancer (13 cases of gastric cancer, 9 cases of colorectal cancer, 2 cases of pancreatic cancer, 2 cases of intestinal malignancies, and 2 cases of liver cancer), 21 cases of gynecological tumors (14 cases of ovarian cancer, and 7 cases of cervical cancer), 1 case of lymphoma, and 3 cases of metastatic peritoneal cancer (of unknown sources). Of the 52 patients, 37 had weight loss over 5 kg in the past three months with dyscrasia; 11 patients were found to have bloody ascites in diagnostic paracentesis; 75% (39/52) of the patients had a previous history of chemotherapy; 20% (20/52) had a previous history of radiotherapy (7 had a previous history of intraperitoneal chemotherapy), and 71% (37/52) had previous abdominal surgery (Table 1).
CT imaging findings in patients with obstruction

All 52 patients underwent contrast-enhanced CT scans one week before decompression. CT imaging suggested the presence of dilated intestines in all patients with varying degrees of small intestinal fluid levels. Some had effusions as the primary findings, and others had inflation; 29% (15/52) had bowel wall thickening, suggesting the presence of primary or metastatic tumors; 69% (36/52) had mesenteric edema; 37% (19/52) had ascites; 54% (28/52) had intestinal loops; 54% (28/52) had peritoneal nodules, suggesting peritoneal metastases; 27% (14/52) had extensive peritoneal adhesions; 12% (6/52) had bowel and abdominal wall adhesions; 13% (7/52) had intestinal fecal signs; and 75% (39/52) had multiple small bowel obstructions (Figure 1, Table 2).

Treatment outcomes

In terms of symptoms, typical cases had obvious abdominal pain, abdominal distension and skin tension before decompression, which returned to normal following extraction of large amounts of gas and liquid via surgery (Figure 2). Radiological findings confirmed that a large amount of gas and a large number of effusions in the intestines were removed (Figure 3).

To evaluate the efficacy of this treatment, the patients were followed up for one month. Remission of obstructive symptoms was considered effective treatment, and resumption of eating was considered complete remission. In this study, percutaneous needle decompression was successful in all 52 patients. No failures such as unintended penetration were observed as it was not difficult to puncture the highly dilated intestines under imaging guidance, and the operation was mainly completed in the anterior abdominal cavity under prior CT findings and intraoperative ultrasonic guidance, and most abdominal blood vessels and nerves were located close to the posterior abdominal wall. The average number of punctures was 3.5 for one patient, with the maximum being 12 within one month. Vomiting, distention and abdominal pain were improved significantly after decompression compared with baseline symptoms (81.6% vs 26.5%; 100% vs 8.2%; 85.7% vs 46.9%, all P < 0.05 by χ2 test, respectively), and the differences were statistically significant. The average time to symptom improvement after needle decompression alone was 3.7 d. Four patients had complete remission and began eating after decompression, and eight patients had partial remission and successful nasal intestinal decompression tube placement, although one patient did not show significant relief of obstructive symptoms after tube placement. This patient underwent multiple decompression procedures, and the intestinal obstruction symptoms resolved. Five patients had partial remission after needle decompression, following arterial infusion of chemotherapy, the obstructions resolved and the patients resumed eating. Six patients were regarded as having a partial remission after decompression followed by local arterial chemotherapy, and underwent successful placement of nasal intestinal decompression tubes. Obstructions resolved in two patients after local arterial chemotherapy following decompression with nasal intestinal tube placement, and the patients resumed eating. An overall significantly improved rate of 19.2% (11/52) and a response rate of 94.2% (49/52) were observed following decompression combined with nasal tube placement, local arterial infusion of chemotherapy and subsequent nutritional support treatment (Table 3).

Occurrence of complications after needle decompression

Of the 52 patients included in the study, 13.4% (7/52) experienced puncture-related complications during the observation period, the main complication was intestinal contents leak and sepsis, but if decompression is thorough and successful, the intestinal pinholes will heal naturally and avoid fistulas. Other complications including abdominal infections due to spontaneous peritonitis, and puncture site metastases due to extensive abdominal metastasis. Other complications such as abdominal pain and ascites extravasation through puncture sites were all resolved by symptomatic treatment. One patient died five days after surgery due to tumor progression (Table 4).

DISCUSSION
MSBO is a common complication in patients with moderate-to-advanced malignancies, with an incidence up to 20-50% in ovarian cancer, and 10%-29% in colon cancer[11,12]. Long-term SBO may cause retention of the proximal intestine contents, leading to intestinal swelling and increased pressure, and in turn intestinal mucosal edema, blood circulation disorders, ischemia and hypoxia, which will eventually lead to intestinal necrosis and perforation[13]. For the diagnosis of SBO, abdominal X-ray examination is only effective in identifying 46%-80% of SBOs, and even less useful in determining the cause and presence of strangulation. In contrast, CT scans can additionally reveal the situation outside the intestinal walls, mesentery and peritoneal clearance, which has significant advantages in identifying the site of obstruction, cause and presence of strangulation[14]. Therefore, in this study, all patients underwent abdominal and pelvic enhanced CT examinations before the decompression procedures to identify the obstructions. Medical treatment of SBO can relieve nausea, vomiting and abdominal pain in some patients, Due to mechanical obstruction and persistent adhesions, however, drugs alone may often be ineffective in some patients. Bypass surgery is currently the standard treatment for these patients, however, palliative surgery is not possible in advanced patients with multiple obstructions and poor physical conditions[15]. As a result, for those who cannot tolerate surgery, the key to successful treatment is to reduce the intestinal pressure and effectively drain the contents to restore intestinal blood circulation and further improve the quality of life. Nasal intestinal decompression tube placement and self-expanding metal stents can effectively relieve SBO symptoms. However, in cases with serious narrowing due to obstruction, it is extremely difficult or even impossible to introduce the enteroscope or guide wire. In addition, they are not sufficiently effective in patients with multiple obstructions, and have limited success rates due to their technical difficulties[12,16]. Since there is still no effective treatment for such patients in clinical settings, their quality of life is severely affected by the condition.
Intestinal puncture is mostly used for percutaneous intestinal ostomy, which is mainly conducted under ultrasonic guidance to provide a long-term enteral nutrition supply to patients who cannot eat[17-19]. Direct intestinal puncture has also been reported[20]. Clinical studies have shown that these patients often have tumors extensively seeded in the peritoneum with varying degrees of adhesion, thus the small intestine is relatively fixed and difficult to move, and the obstructions are obviously dilated. In contrast to creating a nutrient supply passage, percutaneous intestinal stoma is a technically easier option for treating SBO. Investigators have used a 12-Fr or 14-Fr drainage tube to successfully treat 21 patients, and their obstruction symptoms were effectively alleviated and clinical complications are acceptable[21]. However, this method requires a long-term indwelling drainage tube in the intestinal cavity, increasing the risk of intestinal perforation, necrosis or infection, and tube movement. In this study, a one-time application of percutaneous puncture decompression was used to treat MSBOs. The procedure was successful in all subjects, resulting in obvious improvement in clinical symptoms, including complete remission in four patients undergoing intestinal needle decompression alone. The puncture-related complications are acceptable. 

Percutaneous needle intestinal decompression only resolves the symptoms but cannot control the tumors. But patients with advanced tumors can rarely tolerate the toxicity or side effects of traditional radio- and/or chemotherapy. In fact, the sensitivity toward traditional radio- and chemotherapy in the majority of patients with a solid tumor of the digestive tract is rather poor. As chemotherapeutics have killing and injurious effects on most tumor cells, the difference in therapeutic effect is determined mainly by whether or not the drug in the target organ can reach an effective antitumor blood drug concentration. The general effect of traditional chemotherapy makes it difficult to reach an effective blood drug concentration in the target organ of the gastrointestinal tract at a safe dosage. Interventional chemotherapy by drug infusion of the supplying artery can make the blood drug concentration in the vascular network of the tumor area reach an effective antitumor level at a relatively safe dosage, thus decreasing toxic and side effects and increasing the therapeutic efficacy. This method may play a role in the treatment of primary or secondary tumors that cause malignant digestive tract obstruction[22-25]. Thus, following intestinal decompression, physical conditions were improved in some patients, and low-dose intra-arterial chemotherapy and nasal intestinal decompression tube placement were performed in accordance with patients’ physical conditions. Decompression combined with nasal tube placement, local arterial infusion of chemotherapy resulted in an overall significantly improved rate of 19.2% (11/52) and a response rate of 94.2% (49/52) (Table 3).

In this study, we found that complete extraction of the intestinal gas and fluids and thorough decompression of the intestinal cavity were the key to successful treatment. Multiple punctures are needed when there is a large amount of viscous content that prevents this goal. Patients with gas as the primary radiological manifestation are more likely to achieve complete decompression. In this study, the four patients cured by decompression alone showed gas as the primary radiological manifestation. If decompression is thorough and successful, the intestinal pinholes will heal naturally. Otherwise, the intestinal contents will continuously emerge through the holes to contaminate the abdominal cavity, causing peritonitis.

In conclusion, percutaneous needle intestinal decompression is a safe and effective palliative treatment for unresectable MSBO. In combination with local arterial infusion of chemotherapy and nasal intestinal decompression tube placement, it can relieve clinical symptoms, improve quality of life, and prevent mortality and morbidity of intestinal obstructions. In addition, this technique can provide opportunities for tumor treatment to further improve the remission and clinical cure rates.
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Research frontiers

Significantly dilated bowels, abdominal distension, abdominal pain, vomiting and other progressive obstructive symptoms seriously affect the quality of life and survival of the patients with MSBO. Long-term SBO may cause retention of the proximal intestine contents, leading to intestinal swelling and increased pressure, and in turn intestinal mucosal edema, blood circulation disorders, ischemia and hypoxia, which will eventually lead to intestinal necrosis and perforation. For patients with advanced diseases, instant relief from intestinal pressure may reduce the obstructive symptoms, and in turn improve the quality of life, or even provide the opportunity for further treatment. 

Innovations and breakthroughs

Based on this study, percutaneous needle decompression was successful in all patients. Statistically significant differences were observed in symptoms such as vomiting, abdominal distension and abdominal pain before and after treatment. The overall significantly improved rate was 19.2% (11/52) and the response rate was 94.2% (49/52) using decompression combined with nasal tube placement, local arterial infusion of chemotherapy and nutritional support. During the one-month follow-up period, puncture-related complications were acceptable. 

Applications 

Percutaneous needle intestinal decompression is a safe and effective palliative treatment for MSBO. When combined with local arterial infusion of chemotherapy and nasal intestinal decompression tube placement, percutaneous needle decompression can further improve the clinical remission rates.

Terminology

MSBO is a common complication in patients with moderate-to-advanced malignancies, clinical manifestations were significantly dilated bowels, abdominal distension, abdominal pain, vomiting and other progressive obstructive symptoms. Surgery is still the good choice of treatment for MSBO. Other available options include minimally invasive treatment (such as laparoscopic surgery, endoscopic balloon dilatation, stent placement, local perfusion of chemotherapy for tumors) and conservative treatment (such as nasal bowel decompression, water-soluble hyperosmolar contrast agents, nutritional support.
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This is a very interesting study about the safety and efficacy of percutaneous needle decompression in treatment of malignant small bowel obstruction. In this study, the authors made a prospective analysis of the clinical data of 52 MSBO patients undergoing percutaneous needle decompression. They concluded that the percutaneous needle intestinal decompression is a safe and effective palliative treatment for malignant small bowel obstruction.
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Figure 1 Computed tomography findings of small bowel obstruction before the procedure. A: Significantly dilated intestines with local wall thickening; B: Accumulated gas in the dilated intestinal cavity, with visible fluid level; C: Local intestinal dilatation, partial bowel-abdominal wall adhesions, and a substantial mass is visible.
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Figure 2 A 75-year-old man with recurrent gastric cancer, preoperative and postoperative clinic shows. A: Preoperative abdominal distension and skin tension; B, C: A large amount of liquid was extracted intraoperatively, gas 700 mL and liquid 2800 mL in total; D: Abdomen returned to normal and the skin was relaxed.
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Figure 3 A 75-year-old man with recurrent gastric cancer, preoperative and postoperative computed tomography shows. A: Preoperative computed tomography (CT) showed significant dilation with visible gas andeffusions; B-D: Anteroposterior radiographs during the percutaneous procedure and suction under imaging guidance; E: At the end of aspiration, gas and effusions were significantly reduced; F: Postoperative CT showed that the intestine had returned to normal.

Table 1 Patient characteristics n (%)
	
	

	Patient characteristics
	Age, median (range), yr
	62（27-86）


	
	Gender (M/F), 
	18 (34.6)/34 (65.4)

	
	Weight loss > 5kg in 90 d
	37（71.2）

	
	ECOG status, median
	2.84 ± 0.91

	
	Albumin, median (g/L)
	30.24 ± 4.96

	
	Hemoglobin, median (g/L)
	90.01 ± 22.99

	
	Bloody ascites
	11 (21)

	Tumor histology
	Alimentary system malignancy (n = 27)
	

	
	Gastric
	13

	
	Colorectal
	9

	
	Pancreas
	2

	
	Small bowel carcinoma
	1

	
	Hepatic
	2

	
	Gynecologic malignancy (n = 21)
	

	
	Ovarian
	14

	
	Uterine and cervical
	7

	
	Lymphoma
	1

	
	Peritoneal metastatic carcinoma of unknown primary origin
	3

	Prior therapy
	Chemotherapy
	39（75）

	
	Radiotherapy
	20（38）

	
	Surgery
	37（71）


ECOG: The Eastern Cooperative Oncology Group.
Table 2 Computed tomography imaging, n (%)
	CT findings

	Dilation of the small intestine
	52 (100)

	 Small intestinal fluid level
	52 (100)

	Wall thickening
	15 (29)


	Mesenteric edema and congestion
	36 (69)

	 Ascites
	19 (37)

	 Closed loop
	28 (54)

	Extensive adhesions
	14 (27)

	Large masses
	6 (12)

	 Peritoneal metastasis
	28 (54)

	 Intestinal fecal signs
	7 (13)

	Multiple small bowel obstructions
	39 (75)


CT: Computed tomography.
 Table 3 Treatment outcomes n (%)
	

	Number of punctures, median (range)
	2.5 (1-12)

	Relief of symptoms after needle decompression (before vs after treatment)
	

	Vomiting
	81.6% (40/49) vs 26.5% (13/49)

	Abdominal distention
	100% (49/49) vs 8.2% (4/49)

	Abdominal pain
	85.7% (42/49) vs 46.9% (23/49)

	Inability to eat
	100% (49/49) vs 91.8% (45/49)

	Time to symptom relief after needle decompression alone (d)
	3.7

	Complete remission of obstructive symptoms and resumption of eating after needle decompression, 
	4 (7.7)

	Successful placement of nasal intestinal decompression tubes after needle decompression
	8 (15.4)

	No obvious relief following placement of nasal intestinal decompression tubes after needle decompression, warranting a second decompression
	1 (1.9)

	Partial remission of obstructions following local arterial chemotherapy after needle decompression
	5 (9.6)

	Partial remission of obstructions and successful placement of nasal intestinal decompression tube following local arterial chemotherapy after needle decompression
	6 (11.5)

	Complete remission of obstructions after successful placement of nasal intestinal decompression tubes following local arterial chemotherapy
	2 (3.8)

	Intervals of multiple punctures (d), median (range)
	4.6 (2-15)

	Overall cure rate after combined treatment
	11 (19.2)

	Overall remission rate after combined treatment
	49 (94.2)


Table 4 Complications after percutaneous intestinal puncture in 7 patients

	Patient 

No.
	Primary

malignancy
	Complication
	Postoperative time to

complication (d)
	Outcome

	1
	Pancreas
	Death
	5
	Died of tumor progression; no autopsy was performed

	2
	Gastric
	Peritonitis
	3
	Intravenous systemic antibiotics therapy; ascites culture found growing Klebsiella pneumoniae; discharged 3 wk after surgery; palliative care was continued

	3
	Ovarian
	Abdominal pain,intestinal contents leak
	Intraoperative
	anti-analgesic treatment,complete extraction of the intestinal contents, Abdominal Flush with Metronidazole,after 14 d, patient was voluntarily discharged

	4
	Gastric
	Puncture site metastases
	17


	No obvious symptoms at metastatic sites; postoperative local arterial infusion of chemotherapy was delivered; discharged after 4 wk for palliative care

	5
	Ovarian
	intestinal contents leak, sepsis
	< 24 h
	Persistent abdominal flush with Metronidazole and abdominal percutaneous catheter drainage, systemic antibiotics, nasal intestinal drainage tube was placed postoperatively; discharged after 1 wk for rehabilitation

	6
	Ovarian
	Ascites extravasation
	< 24 h
	Closed drainage with abdominal decompression; ascites smears showed tumor cells; discharged after 28 d following peritoneal local chemotherapy

	7
	Cervical
	Exudates at puncture sites
	< 24 h
	Exudates disappeared following local pressure dressing, intravenous albumin and intensified nutrition therapy for 2 d; discharged 10 d after surgery
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