

[image: Short-term outcomes of deeper intubation technique of ileus tube for different types of acute intestinal obstruction patients: A retrospective multicenter study]
Short-term outcomes of deeper intubation technique of ileus tube for different types of acute intestinal obstruction patients: A retrospective multicenter study





ORIGINAL RESEARCH

published: 22 December 2022

doi: 10.3389/fonc.2022.1065692

[image: image2]


Short-term outcomes of deeper intubation technique of ileus tube for different types of acute intestinal obstruction patients: A retrospective multicenter study


Yanlu Tan 1†, Fangxu Yin 2†, Zhihua Lu 3†, Peng Huang 1, Chengcai Zhang 4, Jiuzheng Sun 5, Song Wang 6* and Zhensheng Dong 7*


1 Department of Interventional Oncology, Central Hospital of Zibo, Zibo, China, 2 Department of Thyroid and Breast Surgery, Binzhou Medical University Hospital, Binzhou, China, 3 Department of General Surgery, Qilu Hospital (Qingdao), Cheeloo College of Medicine, Shandong University, Qingdao, China, 4 Department of Gastrointestinal Surgery, Central Hospital of Zibo, Zibo, China, 5 Department of Hepatobiliary Surgery, Central Hospital Affiliated to Shandong First Medical University, Jinan, China, 6 Department of Pediatric Surgery, Tianjin Medical University General Hospital, Tianjin, China, 7 Department of General Surgery, The Fifth Division Hospital, Xinjiang Production and Construction Corps, Bole, China




Edited by: 

Qun Zhang, Nanjing Medical University, China

Reviewed by: 

Stefano Granieri, Vimercate Hospital, Italy

Mikhail Danilov, A.S. Loginov Moscow Clinical Scientific Centre, Russia

*Correspondence: 

Song Wang
 ws17865200611@163.com

Zhensheng Dong
 18609092585@163.com














†These authors have contributed equally to this work and share first authorship


Specialty section: 
 This article was submitted to Gastrointestinal Cancers: Gastric and Esophageal Cancers, a section of the journal Frontiers in Oncology


Received: 10 October 2022

Accepted: 01 December 2022

Published: 22 December 2022

Citation:
Tan Y, Yin F, Lu Z, Huang P, Zhang C, Sun J, Wang S and Dong Z (2022) Short-term outcomes of deeper intubation technique of ileus tube for different types of acute intestinal obstruction patients: A retrospective multicenter study. Front. Oncol. 12:1065692. doi: 10.3389/fonc.2022.1065692




Background

Our previous research reported a novel deeper intubation technique (DIT) of the ileus tube for acute bowel obstruction patients. The present study was designed to evaluate the effect of this novel technique on the clinical outcomes of patients with obstruction using a large cohort.



Methods

The detailed clinical data were analyzed retrospectively from 496 obstruction patients who underwent intubation technique from 2014 to 2019 in five hospitals. The patients were divided into either the DIT group or the traditional intubation technique (TIT) group. The groups were matched in a 1:1 ratio using propensity scores, and the primary outcome was the short-term clinical outcomes for patients.



Results

The baseline characteristics were similar between the DIT group and the TIT group after matching. Compared with the TIT group, the DIT group had a significantly deeper intubation depth, with shorter hospital days, shorter time to first flatus and defecation, lower pain score, increased drainage volume, and lower emergency surgery rate. Importantly, the inflammatory factors such as white blood cell, C-reactive protein, and procalcitonin levels were significantly lower in the DIT group. In addition, the DIT treatment was significantly useful for adhesive obstruction patients.



Conclusion

The DIT procedure led to better short-term clinical outcomes compared with the TIT procedure, indicating that DIT is a safe and feasible technique for the treatment of intestinal obstruction that is worthy of further popularization and clinical application.





Keywords: bowel obstruction, ileus tube, deeper intubation technique, short-term outcomes, traditional intubation technique



Introduction

Intestinal obstruction is a common acute abdomen that can be caused by a variety of reasons, which leads to approximately 15% of all emergency visits for acute abdominal pain (1, 2). Adhesive intestinal obstruction accounts for the majority of this disease. Patients with adhesive intestinal obstruction usually present abdominal pain, vomiting, abdominal distension, and exhaust defecation ceasing (3). Acute intestinal obstruction may lead to electrolyte disturbance, intestinal perforation, intestinal necrosis, septic shock, etc. (4). Patients with intestinal obstruction may be treated either by conservative therapy or surgical therapy, and the key point for the treatment of this disease is decompressing the gastrointestinal tract effectively as soon as possible (5, 6).

Ileus tubes have been used in the treatment of intestinal obstruction for nearly 100 years (7). Under the guidance of X-ray or electronic gastroenteroscopy, the ileus tubes are usually placed in the jejunum through the pylorus, duodenum, and Treitz ligament (8, 9). However, due to the insufficiency of traditional ileus intubation, for example, as the depth of catheterization continues to increase, the friction between the guide wire and the lumen will also increase significantly, and the tip of the catheter cannot effectively approach the obstruction site. Our previous research reported a novel deeper intubation technique (DIT) that allows the tip of the tube to reach the proximal end of the obstruction, which was effective for the treatment of adhesive intestinal obstruction (10).

The purpose of the present study is to evaluate the safety and effectiveness of this novel DIT procedure. We retrospectively collected from five hospitals the data of 496 subjects that received either the DIT treatment or the traditional intubation technique (TIT) treatment. Then, the short-term clinical outcomes as well as the inflammatory parameters of these subjects were compared.



Materials and methods


Patients

This study was designed as a multicenter, retrospective case–control study comparing the short-term clinical outcomes and safety of the DIT procedure and the TIT procedure. The present study investigated 496 hospitalized patients with acute intestinal obstruction in five hospitals from January 2018 to December 2020. The inclusion criteria were as follows (1): the hospitalized patients had acute intestinal obstruction symptoms like nausea and vomiting, abdominal pain, abdominal distension, and exhaust defecation ceasing, (2) the patients were diagnosed with intestinal obstruction by abdominal X-ray plain films and abdominal CT examination, (3) the patients were suitable for conservative treatment, with no severe abdominal pain or persistent abdominal pain, bloody vomiting or bloody stool, asymmetric abdominal distension, respiratory instability, and even shock, peritoneal irritation, and other strangulated intestinal obstruction symptoms, (4) the patients had no contraindications of tube intubation, such as a history of ENT surgery, esophageal disease, etc., and (5) detailed medical records and follow-up information were available.



The DIT and TIT procedures

The DIT and TIT procedures were performed using the CLINY Ileus Tube suite (Create Medic, Tokyo, Japan) according to the protocol reported previously. All the enrolled patients were given conservative treatment methods as fasting, intravenous nutrition, anti-infection, maintenance of water, electrolyte, and acid–base balance, etc. When patients presented with symptoms of severe abdominal pain, distension worsening, tachycardia, hematemesis, hematochezia, peritoneal irritation, isolated swelling, bowel loops, and even shock, timely surgical treatment would be needed. After multidisciplinary discussions, patients who failed to be intubated were treated surgically. The surgeon probes the abdominal cavity to find and remove the obstructed bowel. An anastomosis or ileostomy is performed depending upon the condition of the patient and the contamination involved.



Outcome measurement

Details on the average intubation depth, the daily drainage of the gastrointestinal decompression tube, the abdominal pain relief rate, the recovery time for anal exhaust defecation, and the length of hospital stay were recorded. The treatment efficiency was defined as a clinical or radiological improvement, relief of abdominal symptoms, decreased drainage volume, and disappearance of air–fluid levels.

The patients’ pain score and defecation situation were monitored and recorded before and every 24 h after intubation using the Numeric Rating Scale (NRS) (11, 12). The severity of complications was analyzed using the Clavien–Dindo classification standard. Data on blood routine, C-reactive protein (CRP), and procalcitonin (PCT) levels were recorded before and every 24 h after intubation. Data concerning intubation-related complications such as catheterization discomfort/pain, electrolyte disturbance, catheter obstruction, catheter shift/falling off, aspiration pneumonia, intestinal hemorrhage, and intestinal perforation were also collected.



Propensity score matching analysis

We used propensity score matching (PSM) to limit confounders and overcome possible patient selection bias due to the retrospective study design. A regression model was created based on potential variables (age, sex, body mass index, and comorbidity) associated with the selection of treatment. A 1:1 nearest neighbor matching algorithm with an optimal caliper width of 0.2 without replacement was applied to match the propensity scores.



Statistical analysis

The data in this study were processed by SPSS 26.0 software (IBM, USA). Comparisons between the two groups were performed by Student’s t-test for continuous variables and chi-square test or Fisher’s exact test for categorical variables. All statistical tests were two-sided, and P-values less than 0.05 were considered statistically significant.




Results


Clinical characteristics of patients

All patients had a history of abdominal surgery and presented acute intestinal obstruction symptoms such as abdominal pain, abdominal distension, vomiting, and exhaust defecation ceasing, and all these patients received conservative treatment. According to the depth of intubation, we divided the patients into the DIT group and the TIT group. In order to eliminate the baseline discrepancies, the groups were matched in a 1:1 ratio using propensity scores (13). Table 1 shows the patient characteristics of the entire (n = 496) and propensity score-matched (n = 426) cohorts. After PSM, 426 patients were identified, and the clinical characteristics among the two groups were well balanced (all P >0.05; Table 1).


Table 1 | Baseline clinical characteristics of patients between the two groups.





Short-term clinical outcomes after DIT or TIT treatment

Following the DIT procedure, abdominal radiographs showed an effective therapeutic effect in two example patients with intestinal obstruction (Figure 1). Our previous research reported that the intubation could obtain the ileum of the patients in the DIT group, while the TIT treatment could reach the proximal jejunum. As shown in Table 2, the DIT group had a significantly deeper intubation depth than the TIT group (221.33 ± 29.12 vs. 145.53 ± 21.36 cm, P < 0.001).




Figure 1 | Presentative abdominal X-ray plain films of the patients with acute intestinal obstruction before or 24 h after the deeper intubation technique procedure.




Table 2 | Short-term outcomes of the deeper intubation technique (DIT) group and the traditional intubation technique (TIT) group.



Before intubation, there was no difference in the NRS score between the DIT group and the TIT group (5.13 ± 1.33 vs. 5.06 ± 1.21, P = 0.103), while after intubation, the NRS score in the DIT group was significantly lower than that in the TIT group (24 h after intubation: 4.56 ± 2.01 vs. 4.89 ± 1.96, P = 0.016; 48 h after intubation: 3.65 ± 1.21 vs. 4.12 ± 1.36, P = 0.002).

With respect to remission of the disease, the study showed that both the first flatus time and exhaust defecation time were markedly shortened in the DIT group compared with the TIT group (first flatus time: 1.98 ± 1.12 vs. 2.69 ± 1.33, P = 0.036; exhaust defecation time: 2.56 ± 2.13 vs. 3.62 ± 2.51 days, P = 0.023). The defecation rate within 24 h (18.8% vs. 11.3%, P = 0.041) and 48 h (45.1% vs. 29.1%, P = 0.001) after intubation was significantly increased in the DIT group. Most of the patients in both the DIT group and the TIT group recovered defecation within 1 week after intubation (83.6% vs. 79.3%, P = 0.319).

Within 24 h after intubation, the drainage volume in the DIT group was higher than that in the TIT group (1,136.25 ± 663.32 ml vs. 796.52 ± 559.61 ml, P = 0.002). Although the emergency surgery rate was lower in the DIT group, the difference was of no significance (4.7% vs. 8.9%, P = 0.122), and patients in the DIT group had a shortened hospital stay (8.16 ± 4.31 vs. 9.53 ± 5.26, P = 0.016). As for intubation-related complications, there was no significant difference between the two groups (12.2% vs. 13.6%, P = 0.775), and according to the Clavien–Dindo classification, the two groups also showed no significant difference regarding the complication grade (Table 3).


Table 3 | Detailed overview of the complications.





Efficacy of the treatment for different types of intestinal obstruction

To further evaluate the effect of DIT procedure in the treatment of different types of intestinal obstruction, we analyzed the data according to the etiology of obstruction and divided the patients into three groups: adhesive obstruction, fecal obstruction, and cancerous obstruction. As shown in Table 4, there were 96 patients diagnosed with adhesive intestinal obstruction, and 88 (91.7%) of them recovered after the DIT treatment. Meanwhile, in the TIT group, 99 patients were diagnosed with adhesive intestinal obstruction, and 80 (80.8%) patients showed adequate recuperation (P = 0.037). In accordance with our previous research, no significant difference was shown between the two groups when it comes to fecal obstruction (P = 0.538) and cancerous obstruction (P = 0.328).


Table 4 | Therapeutic efficacies for different types of intestinal obstruction.





Inflammatory indexes after DIT or TIT treatment

Inflammatory indexes such as the WBC, CRP, and PCT were used to evaluate the level of infection and remission of the disease. As shown in Figure 2, the WBC, CRP, and PCT levels were of no significant difference between the two groups before intubation. The WBC, CRP, and PCT levels were markedly lower in the DIT group compared with the TIT group 3 days after intubation, while the difference between the two groups gradually narrowed and the levels of these indicators decreased by degrees with prolonged intubation time, accompanied by the remission of the disease.




Figure 2 | Comparison of levels of certain inflammatory indexes in the traditional intubation technique group and the deeper intubation technique group. (A) White blood cell count, (B) C-reactive protein, and (C) procalcitonin. * P<0.05.






Discussion

Intestinal obstruction is one of the most common reasons of all emergency department visits for acute abdominal pain (1). Serious complications such as septic shock, intestinal perforation, severe electrolyte disturbance, and multiple organ dysfunction syndrome may occur, which may lead to approximately 5%–10% death rate (14). The treatment strategies for acute intestinal obstruction are relatively complex, which could be mainly divided into surgery treatment and conservative treatment (3, 15). The key point for the treatment of this disease is adequate drainage of gastrointestinal contents and reduction of gastrointestinal stress effectively (16). After exclusion of strangulated intestinal obstruction, gastrointestinal decompression is the most effective strategy for conservative treatment.

For the TIT procedure, the diameter of the matching guide wire of the intestinal obstruction catheter is 0.045 cm with high hardness, and the friction between the catheter and the guide wire is large, so it is difficult to control the catheter and the guide wire (10). Moreover, due to the early application of analgesics and somatostatin in patients with intestinal obstruction, infection and electrolyte imbalance may occur, which affect intestinal peristalsis (17). As a consequence, the traditional intubation technique could only decompress the stomach and the proximal jejunum, which might be effective for high intestinal obstruction, but the effect is usually limited for low bowel obstruction.

Our previous research presented a novel DIT procedure. Using the CLINY Ileus Tube suite, a zebra guide wire with a diameter of 0.035 with ideal flexibility was selected, which made it easier to control the catheter, and the catheter was as close to the obstructed site as possible without the aid of intestinal peristalsis. Moreover, digital gastrointestinal fluoroscopy technology can not only expose and collect images in real time, realize intermittent operation, and avoid X-ray radiation of the operator but also allow patients to change position at any time. Furthermore, when intubation encounters obstacles such as intestinal folds or swerve, an appropriate volume of air could be injected into the bowel via the catheter to change the stereo direction of the bowel, changing the patients’ posture and guiding the weighted tip to conform to the track of the bowel at the same time. In addition, water-soluble iodine contrast medium could also be injected into the bowl to observe the stereo track of the bowel and stimulate peristalsis. Therefore, we could effectively forward the tip of the tube closer to the obstruction site and decompress the intestinal contents more sufficiently.

To confirm the safety and effectiveness of this procedure, we conducted a multicenter, retrospective cohort study comprising 496 subjects. Although there were no significant differences in baseline characteristics between the two groups, we still tried to minimize potential imbalances, such as in the PSM analysis. The two groups were matched in a 1:1 ratio using propensity scores, and after matching, the two groups were comparable. The present study showed that the intubation depth in the DIT group was significantly deeper than that in the TIT group. As is known to all, intestinal peristalsis is the main power forwarding the tube in the TIT group, and patients usually present weakened or even vanished intestinal peristalsis due to the application of analgesics, abdominal (intestinal) infection, and electrolyte disorders (18). The deeper intubation led to a more effective decompression, and an increased drainage volume was obtained in the DIT group. As a consequence, the symptoms of the patients were relieved faster. As time went by, the tube moved forward, and the tip of the tube in TIT group might also reach the same site as the DIT group finally, so the advantage of DIT in the early stage of acute intestinal obstruction is more evident. The DIT procedure can relieve the patient’s abdominal pain and ensure the rapid recovery of the patient’s intestinal function. This may be related to the reduction of intestinal pressure and the rapid restoration of the blood supply capacity of the intestinal wall (19, 20).

It is worth noting that the emergency surgery rate was lower in the DIT group, although the difference was of no significance. The tendency may also benefit patients with acute intestinal obstruction a lot. The shortened hospital stay reduces the burdens of the patients’ family and leads to better social economic benefits. Moreover, intubation-related complications such as catheterization discomfort/pain, catheter obstruction, catheter shift/falling off, aspiration pneumonia, and intestinal hemorrhage/perforation were of no significant difference between the two groups. All the aforementioned results indicated that the DIT procedure was a safe and effective treatment strategy for patients with acute intestinal obstruction.

The effect of DIT on different types of intestinal obstruction was also investigated. Consistent with our previous research, the overall efficacy of the DIT procedure was up to 91.7% for adhesive intestinal obstruction, the most common type of intestinal obstruction (21, 22). This was significantly more effective than that in the TIT group. This is important for patients who had a history of abdominal surgery, as surgery is quite challenging and risky, and the complication rate is high for these patients (23). Moreover, surgery may enhance the ankylenteron and induce the recurrence of intestinal obstruction over and over again (24). Although no significant difference was shown when it comes to fecal obstruction, the overall efficacy was still better in the DIT group compared with the TIT group. For patients with fecal obstruction, a certain aerogenic agent (mainly composed of citric acid and sodium bicarbonate) or liquid paraffin would be given through the tube, which could facilitate the dissolution and cure of stercolith (25). There was no significant difference in the efficacy of the two methods for patients with malignant obstruction, and many patients who suffered from cancerous obstruction usually received surgery.

Importantly, to evaluate the effect of the DIT procedure, the study also analyzed the inflammatory indexes such as WBC, CRP, and PCT, as these indicators could simply and practicably reflect the severity of the disease, the degree of inflammatory responses, and the infectious condition (26, 27). Thus, these indicators were of vital importance for patients with acute intestinal obstruction. The present study showed that the DIT procedure could decrease these inflammatory indexes rapidly and effectively, accompanied with the relieved symptoms and faster recovery.

The highlight of this study mainly relies on the large sample size and the multicenter design. Moreover, related data were matched using propensity scores to eliminate the base discrepancies, which made the results more rigorous. Compared with our previous research, the present study proved that the DIT procedure is more convincingly a safe and effective treatment strategy for acute intestinal obstruction. Of course, long-term survival data is warranted in a further study. Based on the aforementioned results, a multicenter randomized controlled trial would be welcome and provide higher-level data of evidence-based medicine.

In conclusion, the DIT procedure is a safe and effective treatment strategy for acute intestinal obstruction. Compared with the TIT procedure, the DIT procedure showed better short-term clinical outcomes and decreased the inflammatory responses more effectively, which is worthy of clinical application and popularization.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving human participants were reviewed and approved by The Clinical Ethical Committee of Central Hospital of Zibo. The patients/participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.



Author contributions

ZD and SW designed the research. YT, FY, and ZL were involved in data acquisition, analysis, and interpretation. YT wrote the paper. PH and CZ contributed to make the tables and figures. JS revised the paper. All authors contributed to the article and approved the submitted version.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



References

1. Fevang, BT, Fevang, J, Stangeland, L, Sreide, O, Svanes, K, and Viste, A. Complications and death after surgical treatment of small bowel obstruction: A 35-year institutional experience. Ann Surgery. (2000) 231(4):529–37. doi: 10.1097/00000658-200004000-00012

2. Langell, JT, and Mulvihill, SJ. Gastrointestinal perforation and the acute abdomen. Med Clinics North America. (2008) 92(3):599–625. doi: 10.1016/j.mcna.2007.12.004

3. Cao, LX, Chen, ZQ, Jiang, Z, Chen, QC, Fan, XH, Xia, SJ, et al. Rapid rehabilitation technique with integrated traditional Chinese and Western medicine promotes postoperative gastrointestinal function recovery. World J Gastroenterol (2020) 26(23):3271–82. doi: 10.3748/wjg.v26.i23.3271

4. Shittu, OB, Gana, JY, Alawale, EO, and Ogundiran, TO. Pattern of mechanical intestinal obstruction in ibadan: a ten year review. Afr J Med Med Sci (2001) 30(1-2):17–21.

5. Hucl, T. Acute GI obstruction. Best Pract Res Clin Gastroenterol (2013) 27(5):691–707. doi: 10.1016/j.bpg.2013.09.001

6. Benedykt, V. ABOUT THE ROLE OF DIGESTIVE TRACT DECOMPRESSION IN PATIENTS WITH ACUTE BOWEL OBSTRUCTION. MISTAKES, COMPLICATIONS AND THEIR PREVENTION. Georgian Med News. (2017) 267):103–10.

7. Napolitano, LM, Wagle, M, and Heard, SO. Endoscopic placement of nasoenteric feeding tubes in critically ill patients: a reliable alternative. J Laparoendoscopic Adv Surg Techniques Part A. (1998) 8(6):395. doi: 10.1089/lap.1998.8.395

8. Mitsuru, I, Hitoshi, N, Kazutoshi, T, and Keiichi, K. Transnasal fine gastrointestinal fiberscope-guided long tube insertion for patients with small bowel obstruction. J gastrointest surgery. (2018) 13(3):550–4. doi: 10.1007/s11605-008-0587-7

9. Sato, R, Watari, J, Tanabe, H, Fujiya, M, Ueno, N, Konno, Y, et al. Transnasal ultrathin endoscopy for placement of a long intestinal tube in patients with intestinal obstruction. Gastrointest Endoscopy. (2008) 67(6):953–7. doi: 10.1016/j.gie.2008.01.043

10. Tan, Y, Chen, H, Mao, W, Yuan, Q, and Niu, J. Short-term clinical outcomes after using novel deeper intubation technique (DIT) of ileus tube for acute bowel obstruction patients. Gastroenterol Res Practice. (2020) 2020:1625154. doi: 10.1155/2020/1625154

11. Breivik, H, Borchgrevink, PC, Allen, SM, Rosseland, LA, Romundstad, L, Breivik, H, et al. Assessment of pain. Br J Anaesthesia. (2008) 1):17–24. doi: 10.1093/bja/aen103

12. Gerbershagen, HJ, Rothaug, J, Kalkman, CJ, and Meissner, W. Determination of moderate-to-severe postoperative pain on the numeric rating scale: a cut-off point analysis applying four different methods. Br J Anaesthesia. (2011) 107(4):619–26. doi: 10.1093/bja/aer195

13. Austin, PC, Jembere, N, and Chiu, M. Propensity score matching and complex surveys. Stat Methods Med Res (2018) 27(4):1240–57. doi: 10.1177/0962280216658920

14. Derseh, T, Dingeta, T, Yusouf, M, and Minuye, B. Clinical outcome and predictors of intestinal obstruction surgery in Ethiopia: A cross-sectional study. BioMed Res Int (2020) 2020:7826519. doi: 10.1155/2020/7826519

15. Hayden, GE, and Sprouse, KL. Bowel obstruction and hernia. Emergency Med Clinics North America. (2011) 29(2):319–45. doi: 10.1016/j.emc.2011.01.004

16. Franklin, ME, Gonzalez, JJ, Miter, DB, Glass, JL, and Paulson, D. Laparoscopic diagnosis and treatment of intestinal obstruction. Surg Endoscopy Other Interventional Techniques. (2004) 18(1):26–30. doi: 10.1007/s00464-003-8804-7

17. Haraguchi, N, Ikeda, M, Miyake, M, Yamada, T, Sakakibara, Y, Mita, E, et al. Colonic stenting as a bridge to surgery for obstructive colorectal cancer: advantages and disadvantages. Surg Today (2016) 46(11):1310–7. doi: 10.1007/s00595-016-1333-5

18. Han, XJ, Zhao, F, Su, HY, and Xu, K. Outcome of decompression using a transnasal ileus tube in malignant adhesive bowel obstruction: A retrospective study. Mol Clin Oncol (2017) 7(4):701–5. doi: 10.3892/mco.2017.1382

19. Williams, SB, Greenspon, J, Young, HA, and Orkin, BA. Small bowel obstruction: conservative vs. surgical management. Dis Colon Rectum. (2005) 48(6):1140–6. doi: 10.1007/s10350-004-0882-7

20. Sheianov, SD, Kharitonova, EA, and Zukhraeva, ZI. Diagnostics of acute adhesive intestinal obstruction by the method of measuring intra-abdominal pressure. Vestnik khirurgii imeni I I Grekova. (2012) 171(5):24–30.

21. Takumi,, Sakakibara,, Akio,, Harada,, Tadao,, Ishikawa,, et al. Parameter predicting the recurrence of adhesive small bowel obstruction in patients managed with a long tube. World J Surg (2007) 31(1):80–5. doi: 10.1007/s00268-006-0158-6

22. Larichev, SE, Shapovalyants, SG, Zavyalov, BG, Shabrin, AV, Omelyanovich, DA, and Zheleshchikov, AL. New approaches in conservative treatment of acute adhesive small bowel obstruction. Khirurgiia (Mosk). (2021) 6):45–53. doi: 10.17116/hirurgia202106145

23. Velikovi, AJ, Chen, FC, Palibrk, AI, Velikovi, AD, Jovanovi, BB, and Bumbairevi, BV. The assessment of complications after major abdominal surgery: A comparison of two scales - ScienceDirect. J Surg Res (2020) 247:397–405. doi: 10.1016/j.jss.2019.10.003

24. Behman, R, Nathens, AB, Mason, S, Byrne, JP, and Karanicolas, P. Association of surgical intervention for adhesive small-bowel obstruction with the risk of recurrence. JAMA Surgery. (2019) 154(5):413–20. doi: 10.1001/jamasurg.2018.5248

25. Pei-Yuan,, Xia, W, Lin, W, Hai-Fei, Z, Liang, L, Xu, C, et al. Bezoar-induced small bowel obstruction: Clinical characteristics and diagnostic value of multi-slice spiral computed tomography. World J Gastroenterol (2015) 21(33):9774–84. doi: 10.3748/wjg.v21.i33.9774

26. Li, H, Sun, D, Sun, D, Xiao, Z, Zhuang, J, and Yuan, C. The diagnostic value of coagulation indicators and inflammatory markers in distinguishing between strangulated and simple intestinal obstruction. Surg laparoscopy endoscopy percutaneous techniques. (2021) 31(6):750–5. doi: 10.1097/SLE.0000000000000982

27. Kodor, H, Kodor, MA, Astarciolu, H, and Fadilolu, M. Serum tumor necrosis factor-alpha, glutamate and lactate changes in two different stages of mechanical intestinal obstruction. Turkish J Gastroenterol (2003) 14(2):115–20.


Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Tan, Yin, Lu, Huang, Zhang, Sun, Wang and Dong. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Short-term outcomes of deeper intubation technique of ileus tube for different types of acute intestinal obstruction patients: A retrospective multicenter study

      

        		

          Background

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusion

        



        		

          Introduction

        



        		

          Materials and methods

        

          		

            Patients

          



          		

            The DIT and TIT procedures

          



          		

            Outcome measurement

          



          		

            Propensity score matching analysis

          



          		

            Statistical analysis

          



        



        



        		

          Results

        

          		

            Clinical characteristics of patients

          



          		

            Short-term clinical outcomes after DIT or TIT treatment

          



          		

            Efficacy of the treatment for different types of intestinal obstruction

          



          		

            Inflammatory indexes after DIT or TIT treatment

          



        



        



        		

          Discussion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
(0]

ome measures
Intubation depth (cm)

Numeric Rating Scale (NRS) score before intubation
NRS score after 24 h

NRS score after 48 h

First flatus time (day)

Exhaust defecation time (day)
Defecation recovery rate in 24 h
Defecation recovery rate in 48 h
Defecation recovery rate 7 days later
Drainage in 24 h (ml)

Emergency surgery rate

Hospital stay (day)

*P < 0.05.

221.33 £29.12
513 £1.33
4.56 +2.01
3.65+ 1.21
1.98 + 1.12
2.56 £2.13

18.8% (40/213)
45.1% (96/213)
83.6% (178/213)
1,136.25 + 663.32
4.7% (10/213)

8.16 + 431

TIT group
14553 + 21.36
5.06 + 1.21
4.89 + 1.96
412136
269 +1.33
362 +2.51
11.3% (24/213)
29.1% (62/213)
79.3% (169/213)
796.52 + 559.61
8.9% (19/213)

9.53 +5.26

<0.001*

0.103

0.016*

0.002*

0.036*

0.023*

0.041*

0.001*

0.319

0.002*

0.125

0.016*





OEBPS/Images/fonc-12-1065692-g001.jpg
Patiefit] Patient2

P

Before DIT 24h after DIT Before DIT 24h after DIT






OEBPS/Images/table4.jpg
Deeper intubation technique Traditional intubation technique

Overall efficacy (effective/ineffective) group group
Effective Invalid Effective Invalid
Adhesive obstruction (n = 187) 88 8 80 19 0.037* ‘
Fecal obstruction (n = 148) 62 13 57 16 0.538 ‘
Cancerous obstruction (n = 83) 28 14 32 9 0.328 ‘
|

*P < 0.05.
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Complication rate (Clavien-Dindo
classification)

Deeper intubation technique group = Traditional intubation technique group

Overall 12.2% (26/213) 13.6% (29/213) 0.775 ‘
I-11 6.6% (14/213) 3.8% (8/213) 0.275 ‘
I 4.7% (10/213) 8.9%(19/213) 0.125 ‘

v 0.9% (2/213) 0.9% (2/213) 1.000
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OEBPS/Images/table1.jpg
Entire cohort Propensity score-
matched cohort

Deeper intubation technique Traditional intubation DIT(n= TIT(n=
(DIT; n = 227) technique (TIT; n = 269) 213) 213)
Age, year 0.134 0.249
Mean + SD 59.82 + 11.74 59.44 £ 10.15 59.61 + 59.38 +
1161 10.46
Sex, number (%) 0.533 0914
Male 164 (44.9%) 201 (55.1%) 154 (502%) 153 (49.8%)
Female 63 (48.1%) 68 (51.9%) 59 (49.6%) | 60 (50.4%)
Body mass index, kg/m’ 0.589 0.466
Mean + SD 24.81 +3.55 2437 +333 24.64 +3.36 2471 +
313

Comorbidity, number (%)

Coronary heart disease 29 (55.8%) 23 (44.2%) 0126 | 20 (488%) | 21(512%) | 0.870
Hypertension 46 (44.9%) 52 (53.1%) 0795 | 39(500%) | 39(500%) | 1.000
Chronic obstructive 8 (36.4%) 14 (63.6%) 0365 | 6(42.9%) 8(57.1%) 0587

pulmonary disease

Diabetes mellitus 39 (53.4%) 34 (46.6%) 0155 | 34(57.6%) | 25 (424%) = 0207





