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Objective: This retrospective study aimed to identify the incidence and possible predictive factors associated with ileus after posterior approach for lumbar surgery.



Patients and methods: A total of 267 patients who underwent a posterior approach for lumbar surgery between 2012 and 2020 were analyzed in this study. The differences between the two groups and the risk factors of ileus were explored.



Results: Patients’ characteristics showed no significant differences between the two groups. This revealed that gender, age, smoking, hypertension, and diabetes were not associated with postoperative ileus (POI). Patients with POI would increase length of hospital stay significantly (p = 0.015). Operative segment [odds ratio (OR): 1.40, 3.33; p = 0.04 and 0.02], postoperative blood potassium (OR: 0.92, 0.31; p = 0.04), and previous abdominal surgery (OR: 3.02, p = 0.01) were significant independent risk factors for POI. Operation time, blood loss, and anesthesia type were not considered risk factors for POI.



Conclusion: Postoperative ileus can increase the length of hospital stay significantly. Operative segment, postoperative blood potassium, and previous abdominal surgery were significantly associated with POI, which should be highlighted in the preoperative evaluation.
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Introduction

Postoperative ileus (POI) is a complication lasting more than 3 days postoperatively. It involves abnormal gastric motility and typically results in bloating, abdominal distension, constipation, and nausea (1). Treatment of POI includes conservative management, such as nasogastric intubation, electrical stimulation, and pharmacologic agents, such as nil per os. The μ-opioid receptor antagonist can be used to reduce POI (2). In addition, researchers claim that preventing medication therapy is not effective in reducing POI (3). Surgery is rarely used to manage POI and is reserved for failure of pharmacological treatment (4–6). POI affects approximately 3.5% of patients undergoing spinal surgery (7). POI is a known complication after anterior lumbar interbody fusion (ALIF) due to the anterior abdominal approach to the vertebral column. It is frequently associated with prolonged length of hospital stay (LOS) and increased healthcare costs (8, 9). Some research claims that many spinal surgeons prefer an “access surgeon” to perform the exposure, believing it may be helpful to reduce the rate of POI (8). Compared with posterior lumbar interbody fusion (PLIF), ALIF has a higher incidence of POI (74.9 vs. 26.0 per 1,000) (7). For this reason, most studies have focused on investigating ileus in patients who underwent ALIF or lateral lumbar interbody fusion (LLIF). The incidence after posterior lumbar surgery remains unclear, and the literature on POI after posterior lumbar surgery is scarce (10). Even though the incidence of POI in PLIF is generally lower than in ALIF, it remains a postoperative complication that can increase length of hospital stay and place a burden on the healthcare system. Identifying potential POI risk factors may enhance surgeon awareness and support perioperative decision-making. At the same time, targeted preventive measures for patients at higher risk could help reduce the incidence of POI, thereby decreasing medical burden and costs (11). These results highlight the need for ongoing evaluation of both the incidence of POI and the risk factors associated with its occurrence in patients undergoing posterior lumbar surgery.



Materials and methods

The project was conducted between January 2012 and December 2020 and included 300 consecutive posterior lumbar spine surgical procedures. Data collection was not planned before the operations. All surgeries were performed by two surgeons and involved either lumbar decompression or PLIF. Surgical indications included lumbar disc herniation, lumbar instability, lumbar stenosis, or lumbar spondylolisthesis. For each surgery, patient age, sex, tobacco use, history of prior lumbar spine or abdominal surgery, surgery category (lumbar decompression vs. PLIF), number of operative levels, estimated blood loss, surgery duration, type of anesthesia, and presence of diabetes mellitus or hypertension were recorded. Indications for lumbar decompression included symptoms of spinal nerve compression such as pain, altered sensation, muscle weakness or dysfunction, and gait abnormalities caused by degenerative spinal stenosis and/or disc herniation. The type of anesthesia, determined by the anesthetist, was either combined spinal and epidural anesthesia or general anesthesia.

Prolonged POI was defined as the presence of abdominal distension, nausea, vomiting, and delayed passage of gas and stool persisting beyond the fourth postoperative day. Patients suspected of having POI based on physical examination underwent abdominal X-ray to confirm the diagnosis. Both prolonged and recurrent POI were taken into consideration.

This study was reviewed and approved by Institutional Review Board (IRB).

Demographic characteristics and clinical data were compared between the POI and normal groups using quantitative variables and the χ2 test for categorical variables. Univariate analysis was performed to estimate the unadjusted odds ratio (OR) and 95% confidence interval (CI). Logistic regression analysis was conducted, with two-sided p-values <0.05 considered statistically significant. All statistical analyses were performed using SAS version 9.2 (SAS Institute, Cary, NC, USA).



Results


Patient characteristics

In total, 299 patients were enrolled who underwent primary lumbar discectomy or PLIF by two senior surgeons in our department. This 4-year follow-up was completed in September 2021, with a follow-up rate of 89.0% (267/300). A total of 24 patients could not be contacted, and nine patients died due to unrelated causes over the 10 years. Of the 267 patients, 18 (6.74%) developed ileus after lumbar spine surgery. All cases were diagnosed by abdominal X-ray and physical examination. The mean age of participants was 45.7 years (range 19–91 years; SD = 14.6 years). The cohort consisted of 135 (50.2%) men and 137 (49.8%) women. The average body mass index was 30.2 kg/m2 (range 16–55 kg/m2; SD = 6.3 kg/m2). In total, 89 patients underwent posterior lumbar decompression, and 178 (66.6%) patients underwent lumbar fusion. The number of operative levels was one (69.3%; n = 185), two (22.5%; n = 60), and more than two (7.1%; n = 19). Of the 18 ileus cases, eight had a LOS less than 5 days and 10 had a LOS greater than 5 days. Among patients without ileus, 182 had a LOS less than 6 days and 67 patients had a LOS greater than 5 days (p = 0.015). Table 1 shows that patient characteristics such as gender, age, smoking, hypertension, and diabetes were not associated with POI.



TABLE 1 Characteristics of two groups of patients in this series.



	Characteristics
	POI (%)(n = 18)
	Normal (%)(n = 249)
	P





	Gender
	Male
	12 (66.67)
	122 (49.00)
	0.15



	Female
	6 (33.33)
	127 (51.00)



	Age (year)
	≤40
	2 (11.11)
	54 (21.69)
	0.40



	41–50
	5 (27.78)
	67 (26.91)



	51–60
	7 (38.89)
	62 (24.90)



	≥60
	4 (22.22)
	66 (26.51)



	Hospital stay (days)
	≤5
	8 (44.44)
	182 (73.09)
	0.015



	>5
	10 (55.56)
	67 (26.91)



	Smoking
	No
	11 (61.11)
	177 (71.08)
	0.37



	Yes
	7 (38.89)
	72 (28.92)



	Alcohol abusea
	No
	13 (72.22)
	181 (73.49)
	1.00



	Yes
	5 (27.78)
	65 (26.51)



	Hypertension
	No
	14 (77.78)
	186 (85.28)
	1.00



	Yes
	4 (22.22)
	63 (14.72)



	Diabetes
	No
	15 (83.33)
	203 (81.53)
	1.00



	Yes
	3 (16.67)
	46 (18.47)



	ECGb
	Normal
	11 (61.11)
	137 (58.55)
	0.83



	Abnormal
	7 (38.89)
	97 (44.45)




	aThree samples missing.


	bFifteen samples missing.









Univariate analysis and multivariate analysis

Table 2 presents the results of the univariate analysis of demographic and surgical risk factors for POI. Most patients in this study underwent general anesthesia, including 72.22% in the POI group and 65.06% in the normal group, with no significant differences between the two groups. The majority of patients underwent posterior decompression and fusion: 61.11% in the POI group and 56.63% in the normal group. Decompression alone was performed in 11.11% of POI patients and 9.64% of normal patients. Regarding the number of operative levels, 66.67% of POI patients and 69.88% of normal patients had one level operated on, 16.67% and 23.69% had two levels, and 16.67% and 6.43% had more than two levels, respectively. Most patients had no prior surgical history, with 66.67% in the POI group and 79.12% in the normal group. Univariate analysis showed no significant differences for these factors.



TABLE 2 Univariate analysis of risk factors for POI after posterior lumbar surgery.



	Characteristics
	POI no. (%)
	Normal no. (%)
	OR (95% CI)
	P





	Anesthesia type



	 General
	13 (72.22)
	162 (65.06)
	1.00
	



	 Spinal epidural
	5 (27.78)
	87 (34.94)
	0.72 (0.25–2.08)
	0.54



	Surgical type



	 PLIF
	5 (27.78)
	84 (33.73)
	1.00
	



	 Decompression and fusion
	11 (61.11)
	141 (56.63)
	1.31 (0.44–3.90)
	0.62



	 Decompression
	2 (11.11)
	24 (9.64)
	1.40 (0.26–7.67)
	0.70



	Surgical levela



	 1
	12 (66.67)
	173 (69.88)
	1.00
	



	 2
	3 (16.67)
	57 (23.69)
	0.76 (0.21–2.78)
	1.00



	 More than 2
	3 (16.67)
	16 (6.43)
	2.70 (0.69–10.58)
	0.15



	Operation time (h)b



	 ≤2
	6 (33.33)
	97 (40.08)
	1.00
	



	 2–3
	8 (44.44)
	84 (34.71)
	1.54 (0.51–4.61)
	0.44



	 ≥3
	4 (22.22)
	61 (25.21)
	1.06 (0.29–3.91)
	1.00



	Blood loss (ml)c



	 ≤100
	10 (55.56)
	96 (41.20)
	1.00
	



	 100–300
	5 (27.78)
	86 (36.91)
	0.56 (0.18–1.70)
	0.30



	 ≥300
	3 (16.67)
	51 (21.89)
	0.57 (0.15–2.14)
	0.55



	Postoperative blood potassiumd



	 ≤3.60
	9 (50.00)
	80 (33.90)
	1.00
	



	 3.60–4.00
	4 (22.22)
	97 (41.10)
	0.37 (0.11–1.24)
	0.09



	 ≥4.00
	5 (27.78)
	59 (25.00)
	0.75 (0.24–2.36)
	0.63



	Previous abdominal surgery



	 No
	12 (66.67)
	197 (79.12)
	1.00
	



	 Yes
	6 (33.33)
	52 (20.88)
	1.89 (0.68–5.29)
	0.24




	aThree samples missing.


	bSeven samples missing.


	cSixteen samples missing.


	dThirteen samples missing.







Table 3 presents the results of the multivariate analysis of demographic and surgical risk factors for POI. Operative segment (OR: 1.40, 3.33; p = 0.04 and 0.02), postoperative blood potassium (OR: 0.92, 0.31; p = 0.04), and previous abdominal surgery (OR: 3.02; p = 0.01) were identified as significant independent risk factors for POI. Operation time, blood loss, and anesthesia type were not considered risk factors for POI.



TABLE 3 Multivariate analysis of risk factors for POI after posterior lumbar surgery.



	Characteristics
	B
	S.E.
	Wald
	OR (95% CI)
	P





	Anesthesia type
	0.21
	0.47
	0.18
	1.03 (0.32–2.06)
	0.99



	Decompression and fusion
	0.65
	0.53
	1.48
	1.91 (0.67–5.39)
	0.22



	Decompression
	0.34
	0.87
	0.15
	1.40 (0.26–7.67)
	0.70



	Two surgical levels
	0.34
	0.51
	0.43
	1.40 (0.51–3.86)
	0.04



	More than 2 levels
	1.20
	0.63
	3.66
	3.33 (0.97–11.41)
	0.02



	Operation time 2–3 h
	−0.37
	0.50
	0.55
	1.44 (0.55–3.83)
	0.46



	More than 3 h
	−0.06
	0.59
	0.02
	0.99 (0.31–3.18)
	0.98



	Blood loss 100–300 ml
	−0.34
	0.51
	1.46
	0.71 (0.26–1.91)
	0.47



	Blood loss ≥300 ml
	−0.16
	0.57
	0.76
	0.86 (0.28–2.60)
	0.74



	Postoperative blood potassium 3.60–4.00
	−0.70
	0.54
	1.71
	0.92 (0.23–1.03)
	0.04



	Postoperative blood potassium ≥4.00
	−0.13
	0.69
	0.03
	0.31 (0.12–0.98)
	0.03



	Previous abdominal surgery
	0.70
	0.47
	2.29
	3.02 (1.73–12.02)
	0.01










Discussion

Postoperative paralytic ileus (POI) after lumbar surgery can significantly increase the length of stay and cost of care. It is characterized by slow or absent gastrointestinal motility secondary to surgery, primarily caused by neural reflexes, inflammation, and neurohumoral peptides (12). The small intestine typically regains motility within hours after surgery, while the stomach and colon recover later (13). If symptoms persist beyond this period, it can be considered abnormal. In our study, the incidence of POI after posterior lumbar surgery was 6.74%, which is higher than the reported incidence for ALIF and LLIF, ranging from 7.4% to 7.0% (7, 10).

Previous retrospective studies have shown that the risk of developing ileus is significantly higher after anterior lumbar spinal fusion (7.5%) compared to posterior lumbar spinal fusion (2.6%), with the highest risk (8.4%) occurring when both anterior and posterior approaches are used during spine surgery (7). In our study, the incidence of ileus after PLIF is 6.74%, which is lower than previously reported. The difference may be attributable variations in ethnicity, sample size, and, most importantly, surgical approach. The anterior approach increases the risk of POI because the abdominal organs, such as the intestines, kidneys, and blood vessels, are displaced when accessing the retroperitoneal space.

Patients who developed ileus typically experience longer LOS in hospital and incur greater hospital costs (9, 14). Although our LOS cutoff was longer than average, we still found that POI prolonged the length of hospital stay. Our results expand on the conclusion by showing that POI increases the length of stay not only after anterior approaches but also after posterior lumbar surgery.

Reported incidence of ileus after lateral lumbar surgery is approximately 7%, which is higher than the incidence we observed with posterior approaches. In our study, operative segment, postoperative blood potassium, and previous abdominal surgery were identified as risk factors for POI, whereas operating time and blood loss were not. This finding is consistent with previous research (10).

Previous research revealed that male gender was a risk factor for POI, which is different from our results, possibly due to differences in race and sample size. Multi-level operations were also found to increase POI risk, consistent with a previous study investigating ALIF (15, 16). Prior ALIF research has also shown that increased intraoperative blood loss is a risk factor for prolonged POI, a finding different from our own, likely due to the differences in surgical approach (15). Although general anesthesia can contribute to postoperative intestinal dysmotility, research indicates that longer anesthesia duration does not necessarily prolong ileus (17). In our study, no difference was observed between anesthesia types.

The present study has some limitations, such as its retrospective nature. Postoperative therapies may influence the occurrence of ileus; however, this information was not available in our dataset, and future studies focusing on this factor may be helpful. We were unable to obtain information regarding the specific anesthetic drugs used, which could be helpful to POI risk. Finally, physicians may not always document ileus as a complication, especially if it presents mildly and is perceived as a normal physiological response to surgery, even when its duration is longer than expected (18).



Conclusion

Based on a 9-year follow-up, the incidence of POI after posterior lumbar surgery was 6.64%. POI significantly increased the length of hospital stay. Statistical analysis identified operative segment, postoperative blood potassium, and previous abdominal surgery as risk factors for POI.



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 humans were approved by Institutional Review Broad of Harbin Medical University, Heilongjiang, China. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation was not required from the participants or the participants' legal guardians/next of kin in accordance with the national legislation and institutional requirements.



Author contributions

RB: Conceptualization, Data curation, Formal analysis, Funding acquisition, Investigation, Methodology, Project administration, Resources, Software, Supervision, Validation, Visualization, Writing – original draft, Writing – review & editing. GL: Conceptualization, Investigation, Methodology, Project administration, Validation, Visualization, Writing – original draft, Writing – review & editing. YL: Investigation, Methodology, Project administration, Resources, Supervision, Visualization, Writing – original draft, Writing – review & editing. DW: Conceptualization, Data curation, Investigation, Methodology, Project administration, Resources, Validation, Writing – original draft, Writing – review & editing. RM: Data curation, Investigation, Methodology, Project administration, Resources, Visualization, Writing – review & editing. YC: Investigation, Methodology, Project administration, Resources, Supervision, Writing – original draft. YT: Data curation, Investigation, Methodology, Project administration, Resources, Writing – original draft. LW: Conceptualization, Investigation, Methodology, Project administration, Resources, Supervision, Validation, Visualization, Writing – review & editing. FG: Data curation, Investigation, Methodology, Project administration, Resources, Software, Validation, Visualization, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. Heilongjiang Province Traditional Chinese Medicine Research Project, China (Award Number: ZHY2022-201).



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.



Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.



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.



References


	1. Senagore AJ. Pathogenesis and clinical and economic consequences of postoperative ileus. Clin Exp Gastroenterol. (2010) 3:87–9. doi: 10.2147/CEG.S4243


	2. Shah KN, Waryasz G, DePasse JM, Daniels AH. Prevention of paralytic ileus utilizing alvimopan following spine surgery. Orthop Rev (Pavia). (2015) 7:6087. doi: 10.4081/or.2015.6087


	3. Oh CH, Ji GY, Yoon SH, Hyun D, Park HC, Kim YJ. Paralytic ileus and prophylactic gastrointestinal motility medication after spinal operation. Yonsei Med J. (2015) 56:1627–31. doi: 10.3349/ymj.2015.56.6.1627


	4. Giraldi G, De Luca d’Alessandro E, Mannocci A, Vecchione V, Martinoli L. A pilot study of the effect of pantothenic acid in the treatment of post-operative ileus: results from an orthopedic surgical department. Clin Ter. (2012) 163:e121–6. doi: 10.7417/CT.2012.1481


	5. Jansen JP, Lorch D, Langan J, Lasko B, Hermanns K, Kleoudis CS, et al. A randomized placebo-controlled phase 3 trial (study SB-767905/012) of alvimopan for opioid-induced bowel dysfunction in patients with non-cancer pain. J Pain. (2011) 12:185–93. doi: 10.1016/j.jpain.2010.06.012


	6. Shah KN, Waryasz G, DePasse JM, Daniels AH. Prevention of paralytic ileus utilizing alvimopan following spine surgery. Orthop Rev (Pavia). (2015) 7:6087. doi: 10.4081/or.2015.6087


	7. Fineberg SJ, Nandyala SV, Kurd MF, Marquez-Lara A, Noureldin M, Sankaranarayanan S, et al. Incidence and risk factors for postoperative ileus following anterior, posterior, and circumferential lumbar fusion. Spine J. (2014) 14:1680–5. doi: 10.1016/j.spinee.2013.10.015


	8. Than KD, Wang AC, Rahman SU, Wilson TJ, Valdivia JM, Park P, et al. Complication avoidance and management in anterior lumbar interbody fusion. Neurosurg Focus. (2011) 31:E6. doi: 10.3171/2011.7.FOCUS11141


	9. Senagore AJ. Pathogenesis and clinical and economic consequences of postoperative ileus. Am J Health Syst Pharm. (2007) 64(suppl 13):S3–7. doi: 10.2146/ajhp070428


	10. Al Maaieh MA, Du JY, Aichmair A, Huang RC, Hughes AP, Cammisa FP, et al. Multivariate analysis on risk factors for postoperative ileus after lateral lumbar interbody fusion. Spine (Phila Pa 1976). (2014) 39:688–94. doi: 10.1097/BRS.0000000000000238


	11. Boulis NM, Mian FS, Rodriguez D, Cho E, Hoff JT. Urinary retention following routine neurosurgical spine procedures. Surg Neurol. (2001) 55:23–7; discussion 27–8. doi: 10.1016/S0090-3019(01)00331-7


	12. Barquist E, Bonaz B, Martinez V, Rivier J, Zinner MJ, Taché Y. Neuronal pathways involved in abdominal surgery-induced gastric ileus in rats. Am J Physiol. (1996) 270:R888–94. doi: 10.1152/ajpregu.1996.270.4.R888


	13. Clevers GJ, Smout AJ, van der Schee EJ, et al. Myo-electrical and motor activity of the stomach in the first days after abdominal surgery: evaluation by electrogastrography and impedance gastrography. J Gastroenterol Hepatol. (1991) 6:253–9. doi: 10.1111/j.1440-1746.1991.tb01474.x


	14. Delaney CP, Senagore AJ, Viscusi ER, et al. Postoperative upper and lower gastrointestinal recovery and gastrointestinal morbidity in patients undergoing bowel resection: pooled analysis of placebo data from 3 randomized controlled trials. Am J Surg. (2006) 191:315–9. doi: 10.1016/j.amjsurg.2005.10.026


	15. Artinyan A, Nunoo-Mensah JW, Balasubramaniam S, et al. Prolonged postoperative ileus-definition, risk factors, and predictors after surgery. World J Surg. (2008) 32:1495–500. doi: 10.1007/s00268-008-9491-2


	16. Kalff JC, Schraut WH, Simmons RL, Bauer AJ. Surgical manipulation of the gut elicits an intestinal muscularis inflammatory response resulting in postsurgical ileus. Ann Surg. (1998) 228:652–63. doi: 10.1097/00000658-199811000-00004


	17. Caliskan E, Turkoz A, Sener M, Bozdogan N, Gulcan O, Turkoz R. A prospective randomized double-blind study to determine the effect of thoracic epidural neostigmine on postoperative ileus after abdominal aortic surgery. Anesth Analg. (2008) 106(3):959–64. doi: 10.1213/ane.0b013e318163fbfe


	18. Miedema BW, Johnson JO. Methods for decreasing postoperative gut dysmotility. Lancet Oncol. (2003) 4:365–72. doi: 10.1016/S1470-2045(03)01118-5







OPS/images/cover.jpg
, frontiers | Frontiers in Surgery

Incidence and risk factors contributing to ileus
after posterior approach for lumbar surgery: a
retrospective study








OPS/images/crossmark.jpg
(®) Check for updates.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Incidence and risk factors contributing to ileus after posterior approach for lumbar surgery: a retrospective study

		Introduction



		Materials and methods



		Results



		Patient characteristics



		Univariate analysis and multivariate analysis











		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Generative AI statement



		Publisher's note



		References



















OPS/images/logo.jpg
& frontiers | Frontiers in Cardiovascular Medicine





